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how to use eem 

The 32nd edition of EEM is arranged in four volumes 
each composed of related Product Sections. For user 
convenience, each volume contains its own Product 
index and Directory (green pages) and its own 
Manufacturersfapd Sales Offices Directory (yellow 
pages). Every Pro^ugt Heading and every manufacturer 
of electronic ptocfticjls is lifted in each volume. Where, 
however, the Prodig:t Section is assigned to a volume 
other than that in use, a cross reference is made to the 
appropriate volume for further information. 

To locate a specific products Start by choosing the 
volume whose title describes the class of electronic 
product you are seeking. If you are not sure which 
volume is appropriate ^ pick up the first one at hand and 


look up the product heading in the green pages. There 
you will find either a list of that product’s manufacturers 
or you will be referred to the proper volume. All products 
are identified by their generic terms. Please read the 
instructions on the first page of each section. 
Manufacturers with catalog data pages in this edition of 
EEM appear in bold face type and page numbers are 
shown. Manufacturers appearing in light face type have 
submitted verifying evidence that they supply the 
products shown. When you have located a product of 
interest, turn to the page(s) shown for further 
information. You will find these pages in each volume in 
the appropriate sections. 


product selection guides 

There are 35 Product Selection Guides included in this guides for basic selection parameters and then go to the 

edition of EEM. They are located on the first pages of EEM pages shown in the guide for more detailed 

the Product Section to which they apply. Use these information. 

product selection index eem 

sales offices 

Main Sales Office 

Hearst Business Communications, Inc. 

645 Stewart Avenue 
Garden City, NY 11530 
(516) 227-1300 
FAX: (516) 227-1901 
New England 

Hearst Business Communications, Inc. 

20 Williams Street, Suite 230 
Wellesley, MA 02181 
(617) 239-1333 
FAX: (617) 239-0558 

New York, New Jersey & 

Southern Connecticut 
The Druker Company 
Research Park 
338 Wall Street 
Princeton, NJ 08540 
(609) 921-3686 
FAX: (609) 921-1853 

Pennsylvania & Southeast 
The Gittelman Company 

1100 E^Hector Street 
Suite 415 

Conshohocken, PA 19428 
(215)941-0600 
FAX: (215) 941-0335 

Midwest 

Pattis/3M 

4761 W.Touhy Avenue 
Lincolnwood, IL 60646 
(708)679-1100 
FAX (708) 679-5926 
Southern California/ 

Nevada, Arizona, Utah & New Mexico 
Media West e 

202 Fashion Lane, Suite 207 
Tustin, CA 92680 
(714) 832-5005 
FAX: (714) 544-7849 
Northern California/ 

Pacific Northwest/Colorado 
Hearst Business Communications, Inc. 

1333 Lawrence Expressway, Suite 255 
Santa Clara, CA 95051 
(408) 249-6800 
FAX: (408) 249-1384 
Canada 

Hearst Business Comrhunications, Inc. 

20 Williams Street, Suite 230 
Wellesley, MA 02181 
(617)239-1333 
FAX: (617) 239-0558 
Japan 

Interpress Inc. 

Yamaji Sanbancho Bldg. 5th Hoor 
5-24, Sanbancho, Chiyoda-ku 
Tokyo 102 
81-3-234-2331 
FAX: 81-3-234-2380 
Europe 

PATTIS/3MAJK 
33A Station Road, North Harrow 
Middlesex HA2 7SU 
England 
44-1-427-9000 
FAX: 44-1-427-5544 


Product Section Guide 

VoL A 


Vol. C 

Vol. D 

1100 Amplifier Assemblies, Instrumentation 




D-1002 

1300 Audio Equipment & Accessories 




D-1026 

1400* Cabinets, Enclosures, Racks, & Chassis 



C-1002 


1500* Capacitors 

A-1002 




1600 Chemical Compounds (Adhesives, Cleaners, Coatings) 



C-1123 


1700 Circuit Boards (Printed), Materials & Accessories 



01125 


1800* Coils, Chokes, & Inductors 

A-1196 




1850 Cores, Magnets, & Ferrites 

A-1328 




1900 Communications & Telemetry Equipment 




D-1066 

2000 Computer Peripheral Equipment 




D-1078 

2025 Computers (Mini/Micro/Boards) 




D-1119 

2050 Computer Software 




D-1125 

2100* Connectors, Terminals, & Sockets 



01126 


2200 Control Systems & Components 




D-1134 

2300* Crystals, Oscillators, Crystal & Piezoelectric Filters 

A-1338 




2325 Data Acquisition/Handling Systems & Accessories 




I>1157 

2350* Delay Lines 

A-1502 




2400* Panel Hardware (Bezels, Dials, Knobs, etc.) 



01582 


2440* Military Components and Equipment 


B-1002 



2450* Displays, Readouts, & CRTs 


B*1040 



2460* Lamps, Lights, & Indicators 


B-1126 



2475* Fiber Optic Equipment & Accessories 


B*1204 



2500 Hardware & Mechanical Components 



01615 


2550 Environmental Test Equipment 




D-1206 

2600* Fans, Blowers, Cooling Equipment, & Heat Exchangers 



01630 


2700* Filters, Power 

A-1642 




2750* Filters, Signal 

A-1682 




2900* Instruments, Test & Measuring 




D-1210 

2950* Panel Meters (Analog & Digital)) 




D-1376 

2975* Instruments, Oscilloscopes 




D-1426 

3000 Instruments, Graphic Recording 




D-1437 

3100 Insulators & Insulating Materials 



C-1696 


3130 Integrated Circuits, Hybrid Circuits, & Function Modules 

A-1736 




3200* InterconnectiorVSystems (Backpanels, Card Holders, & 





Packaging Systems) 



01702 


3400 Microwave Systems & Equipment 




D-1444 

3450* Microwave Components 

A-1776 




3500* Motors, Drives, & Rotating Equipment 


iliittbsi 



3700 Hectro-optical Equipment 


B*1317 . 



3900* Batteries 

1 



D-1446 

4000* Power Supplies, DC 




D-1536 

4050* Power Supplies, AC 




D-2156 

4100 Production Equipment, & Manufacturing Services 




D-2239 

4200 Prototype Boards, Kits, & Design Aids 



01724 


4300* Protective Components (Fuses, Circuit Breakers, etc.) 


B*1350 



4500* Relays 


B-1410 



4525* Shields & Shielding 



01730 


4550* Solenoids 


B-1654 



4600 Soldering & Desoldering Equipment 



01750 


4700* Resistors 

A-1866 




4750* Potentiometers, Trimmers, Controls, & Rheostats 

A-2078 




4800* Discrete Semiconductors 

A-2154 




4900 Servomechanisms & Robotic Equipment 




I>2245 

5100* Switches 


B-1672 



5150*‘ Keyboards & Keypads 


B*1854 



5300* Thermal Components 


B-1886 



5400 Tools (Manual & Power) 



C-1751 


5500* Transducers & Encoders 


B-1928 



5600* Transformers 

A-2214 




6000* Wire & Cable 



01754 



*A Product Selection Guide precedes these Product Sections 













To find a specific manufacturer’s data pages, an 
alphabetical index of EEM participants appears in EEM 
starting on page A*4 of Volume A and on pages B*4, 

C*4 and I>4 of the other volumes. 

trademsrk and 
logofinder directories 

A comprehensive trademark directory is included at the 
end of the EEM yellow pages in Volume C.The EEM 
logofinder shows the symbols and graphics used by 
manufacturers as identifiers on their products. Use these 
pages to locate manufacturers of specific trademarks and 
logos. 

manufacturers' index 


nr 



In the EEM yellow pages you will find pertinent details on instructions on the first page of the EEM yellow pages for 

all manufacturers listed in EEM including local sales additional information, 

offices and/or distributors. Please refer to the detailed 


to order a product found in eem 

When you have located the product that suits your needs, page number and specs from that page. You and the 

call the manufacturer or the local sales rep or distributor supplier will be talking on the same wave length which 

as shown in the EEM yellow pages. Give the EEM data should simplify your ordering and buying. 


to fiie manufacturers' cataiogs and data 


The EEM File System is revised and updated to reflect 
changes in EEM itself. Each new EEM File System 
contains a complete Product Index. This index tells you 
where to file which catalog. It also contains a cross 
reference identifying what should be filed in each section. 
In order to use the EEM File System all you need is a 
supply of standard letter size, third-cut manila file folders. 
You then use the pressure sensitive labels which are 
supplied with the system to go into as much detail as you 
want or need. 

Each label fits the third-cut file folder exactly. There are 
over 300 of these labels in each system: 1 for the index. 


1 each for the 61 EEM Product Sections, 24 for the 
alphabetical file of multiproduct catalogs, plus more than 
200 additional labels for system expansion. The EEM File 
System also includes 61 Cross Reference Cards so you 
can quickly and easily find multiproduct catalogs. The 
EEM File System is complete and can save you countless 
hours of time and thousands of dollars. Send your check 
for $25.00 to: EEM File System, 645 Stewart Ave., 
Garden City, NY 11530 and we’ll absorb postage and 
handling. Send a purchase order and add $2.00 for 
postage and handling. NY, CA and MA residents, please 
add sales tax. 


technical information: codes • • • 


Abbreviations/Acronyms. 

ASCII Code... 

Batteries & Fuel Cells. 

Capacitors.. 

Capacitor Formulas .... 

Conductors, Maximum Current Capacity 

Connectors.. 

EBCDIC Code. 

Encapsulation. 

Fiber Optics..... 

Opto Semiconductors. 

Power Supplies. 

Relays.. 

Relay Contact Forms. 

Resistor Color Codes.... 

Servo Components... 

SI Units. 

Symbols—International Authorities..... 

Thermal Conductivity of Dielectrics. 

Thyristors & High Power Diodes.. 

Timers. 

Voltage Drop Nomograph. 

Wire Gauges. 


A-1404, B-1090, C-1119, D-1156 

D-1080 

D-1450 

A-1066 

A-1093 

A-2272, CH316 

C-1271 

I>1086 

C-1124 

B-1185 

B-2169 

A-2276, D*1541 

B-1414 

B-1450 

A-1952 

B-1266 

A-1434, B-1472, C-1692, D-1386 
A-1454, B-1064, C-1104, D-1166 
B-1916 
A-2211 

B-1492, D-1140 

A-2262, C-1469, C*1960, D-1718 
C-1343, C-1759 






























89 

90 Alphabetical Index 
of Manufacturers 
Catalog Pages 


This index provides an alphabetical listing of 
manufacturers pages and where to find them 


AAKCorp .. D®1542"1543 

MVID Ef^ineering, ina . 0*1634-1639 

Abacus ContoSs Ina . 0*2159-2161 

Abbott Technologies, Inc, Burbank Division, Transformers 

.A*2219-2230; D*1563-1571, 2162-2163 

Abbott Techr^logles, Inc, Sun Valley ^vision, Power 

Supplies .. 0*1563-1571,2162-2163 

Abbott Transistor Labs, Power Supplies ..... 0*1545-1562 

ABL Electronics Supply, Ina ...C®1308,1760-1762 

ACC Electronics Conni^y, Echlin Ina ..A®1736 

AcculexCorporatiwi,s^®traBi40 .j...0*1378 

ACDC Eledraiic^ Div. of Emerson .......... 0*1572-1578 

Acme Electric Corporate .. 0*1580-1583 

Acon,lna .. .....0*1584-1586 

Acoplan .. 0*1587-1613 

Action Instruinents . 0*1157 

ActiveContoiInstrumentate . 0*1134 

Advance, A Unit of Zwo Corporation .............. C®1099 

Advance Convei^on Devices Co. .. 0*2164-2165 

Advanced Analc^ Intech . 0*1616 

Advanced Corrponents inds, Inc, SpHznagel GmbH 

.. A*2248 

Advanced Control Sys. . 0*1135 

Advanced High Volt^ Co. .... D«1617 

Ad-Vance yagrretics, Ina ...C* 1730 

AdvantestAmerica,Ina . 0*1215-1217 

AEGCorporation . B*1127 

AEG Corporation, Telefunken Serrtioonductors Div. 

. B*1127 

Aeroflex Lteratories Inc, ARX, Ina .. A*1737; 

8*1224-1227 

AirBom,lna ..... C®1132-1143 

Air Electro lr>a ............ C«1310 

AirflyteElctmaCo. .. 8*1228-1233 

Airpax Co, Cambridge Division .. B«1352 

Airpax Co, Cheshire Div. ................. B«1931; 0*1137 

Airpax Co, Frederick Div. ....8*1413,1887 

AkJen Products Co. . C®1144-1146 

Alexander Battenes, Hew Product/OEM Divison ...0*1451 

Allen Avionics, ina ... A®1504,1684 

Allen Bradley Co, Electronic Components Div, A Rockwell 

international Co. .. A*2080-2081 

Allen Co, Inc, Robert a .. A*1006,1870-1872 

Allied Control ................... 8*1415-1419,1832-1833 

All-States, Ina ...... C*1148-1150 

Altair Exchar^ge Corporate .8*1042-1044,1128 

Altech Corp. ... B®1421,1677; C®1035,1151-1155 

Altus Corporate .. 0*1452-1453 

Amberir^ina . B*1353 

Amco Engineering .... C*1TO6-1009,1640 

Amecon,lna . A®2231-2243 

AMECorporate . B*1678 

American Aerospace Controls ............... B®1932”1933 

American Automation .. 0*1218 

American ControlTtenok^, Ina ..B®1679 

American Insulated Wire Corp, Levton Mfg Co. ... C*1763 

American Microsemiconductor, Ina ...A«2155 

American Relays, Ina .. 8*1422-1426 

American Research & Engineering . B*1680 

American Switch Corpi . B*1681 

American Technical Ceramics Cof|»ration .. .A*1007-1011 

AmericanZettler .. B®1428-1431 

AMITROH American Micro-Tronix, Ina ...A®1873 

Amkey . 6*1856-1857 

AMP ..(.... .iC*1126,1156-1265 

Amperex Electronic Company, A Div. of North American 

Philig^ Corporate .A®2156-213*1046-1047, 

1317-1319 

Arr^^hOToi Corporation, Corporate Headquarters 

. C*1266-1267 

Amphenol, Bendlx Connector Operations .......... G*1267 

Ari^enoi Canada Corporatioii, ^ LR. Gofrpany 

.. C*1266 

Amphenol interconrrect Products . C*1266 

Amphenol RF Operations, Arrpheno! Corporate . C*1266 
Amphenol/Spectra Strip .. C*1267,1287,1765 


Amplifier Research . 0*1002-1003 

Amuneal Manufacturir^ Corp .C*1731 

Analog Modules, Ina .... D*1004 

Anco Elctms, Pan Inti. ..C*1766-1767; D®1078 

AND, William J. Purdy Co. .. B* 1048-1049,1129 

Andersen Laboratories ..... A*1343,1505,1685,1777 

Anderson Electronics .....A* 1344 

Andon Elctma Corp. ...C*1268-1270 

Ango Electronics Corp. .... C*1010 

Angstrohm Precision, Inc, A Sub of Vishay Intertechnoiogy 

..A*1874-1875, 2082 

A P. Circuit ......A*1687-1689 

Apex Microtechnology Corp. .D*1005 

A|X>llo Magnetics Coni...D*1079 

Applied Data Systems . B*1050 

Applied Power Conversion, Technology Dynamics, Inc. 

. 0*1620-1629 

APX-Arstan Products International Ina .A*2244-2247: 

0*1618-1619 

Arcolectric Corp. ..6*1130-1131,1682-1683 

Aries Electronics .... C*1272-1277 

ArmbarIndustries,Ina . A*1012 

Arnold Magnetics ...D*1630-1635 

AromatCorp. .. 8*1432-1441 

Arrow Hart Components, Coqser Industries .B*1684 

ASC .. A*1014-1018 

ASM Corporation .. B*1685 

Associated Research, Ina .. D*1219 

Astro-Med, Ina .D*1437 

Astro Tool Co, Ina ...C®1751 

AT&T Microelectronics .A*1345-1347, 2249-2256; 

0*1637-1638 

Atlas Energy Systems, Charl^ E Smith Co, Ina .. .D*2174 

Atlee Ina .B*1354; C*1704-1705,1732 

Augat Alcoswitch, Augat Ina .. 8*1686-1687 

Augat, Inc, Interconnection Products Group 

....0*1278-1286,1347,1706-1708 

Augat/RDI ....C*1288-1289 

Ault, Incorporated .D*1640-1641 

Austron, Ina . A®1348 

Automatic Coll Corp, Sub. D^ignatronics, Ina 

.A*1198-1201,1506-1509 

Automotion,Ina .. B®1234 

Avel-UrKiberg Ina . A*2258-2259 

Avex Electronics ....D*1454-1456 

Avionic instruments ....0*1642-1644, 2166-2173 

Avtech Electrosystems Ltd. . D*1220 

Avtel CHv, Unitron Ina .0*2175-2177 

AVX Corporate .A*1019-1023,1778; B*1008 


Ballantine Laboratories, Inc, Sub. of ES.t. Ina .D*1221 

Ball Corp, Efratom CHvision ... A*1349 

B & B Motor & Control Corp, B & B Long Island City 

. B*1245 

B & K Precision, Maxtec International Corp 

...0*1223-1227,1428-1430,1645 

Barber Colman Co. (A SAelbe Ca), Motor Division .. .6*1235 

Battery Engineering, Ina .0*1457 

B-D Crystal Entprs, Inc, Subsidiary of HY-Q Int’l ... A* 1350 

Bead Electronics, Div. Bead Industries, Ina .C*1615 

Beau Products Div, Vemibon Corp. ... C*1290-1293 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co. 

.. A*2083 

Beckman industrial Corp, Emerson Electric Co. ... A*2083 

BEI Mote Systems Co, Corporate Off. . B*1934 

BEI Motion Systems Co, Computer Products Div. 

.. B*1934 

BEI Motion Systenr^ Co, Digital Products Div. .B*1934 

BEI Motion Systerr^ Co, Industrial Encoder Div. ... B*1934 
BEI Mote Systems Company, Kimco Magnetics Division 

. B*1934 

BEI Motion Systems Co, Position Controls Div. .... B*1934 
Belden Wire and Cable, Cooper industries 

..C*1754,1768-1819 

Bel Fuse ... A*1510-1539,2260-2261; 8*1355-1358; 

0*1646-1647 

Bell, Floyd, Ina . 0*1026 


Bell, F. W, Inc... B®1935; D*1138-1139,1228-1229 

Bell Inds, J. W. Miller Div. ................... A*1202-1205 

Bergquist . C*1696 

Berkeley Nucleonics Corp. ........................ 0*1230 

BertanAesocs. . 0*1649-1663 

Best Technology Ina ......B*1888 

BetathermCorp. ..... B*1889 

Bey Electric, Ina...... — A*2263 

B-G Instruments, Ina .............................. 0*1081 

BH Electronics, Ina ............. A®1206-1207,2264-2267 

Bicron Electronics ..A*226&-2270: B*1657 

Bivar, Ina . C*1011 

Blatek, Ina .. B*1936 

Bliley Electric Co. ...A*1351-1359 

Blue M, A Unit of General Signal ..0*1206 

Bodine Electric Company .... 8*1236 

Bogen Communications, Inc, MPD Products .C*1294 

Bogen Communications, Ina ..C®1294 

Bonar Kard-CMJte, Inc. ... B*1132 

Boonton El^onics Corp. .. 0*1231 

Bopla Enclosures . C®1012 

Boscheit, Inc, Conr^er Products/Boachert 

.. ................0*1684,1699 

Bourns, Inc, Re^stive Corr^Donents Group 

.. A®1876-1877, 2084-2087 

Bowmar Telecommunications Kv. ..i.. D*1379 

Bradford Electronics, ina ..A®1024-1025,1879-1889 

Brim Electronics .. C®1820-1829 

Buckeye Stamping Co. . C*1013 

Burgess Switch Co, American Electronic Corrponents 

.. 8*1688-1691 

Bussmann:Cooper Industrie . C*1295 


Cabtron Systems, ina .....C*1014 

CAC Microcircuits Ijx, Bel Fuse .... A*1738 

CaddelFBums Mfg. .....A®1208-1223 

Caddell Coil Corp. .... A*1224 

Caddock Electronics, Ina ...A*1890-1915 

Calex Mfg Co, Ina .. 0*1006-1008,1664-1668 

California DC .. 0*1670-1673 

California Instruments, Amstar Eleotronlei Group 

.. 0*2178-2181 

Calmark Corp. .. C*1015 

Cambridge Aerofto, Ina .. C*1641 

C&CJotronic,Ina ..... A*2271 

C & K Components, Ina ... 8*1692-1693 

C & K/Unimax, Inc, C & K CorrpMiente, Ina ..B*1694 

Canon U.SA, Elctra Compa Div. ...... B*1237,1937-1938 

Canyon Elctms. ...... B«1051 

The Carborundum Company, Electronic Ceramics 

. A*1916-1917 

Carlingswitch, Ina ............... B*1359-1361,1695-1697 

Carrot Components Cosporation .. C*1297-1299 

Catalyst Research, Mine Safety Appltan^ Co, Ina 

... 0*1459-1472 

Caton Connector CoipL ....C®1300-1304 

CBM America Corp. .. 0*1082-1083 

CelK)on,!na .. 0*1473 

Champion Technologies, Ina .....A*1360 

Chatswofth Data Corporation ....0*1232 

Cherokee International, Inc, Core Industries 

. 0*1674-1679 

Cherry Electrical Products, Cherry Corporate 

..........B®1CBa 1698-1701,1859 

ChestertieldProduete .. A«1690 

Christie Electric Corp. ..... 0*1474-1477,1680 

Chromalox Instis. & Controls ..... 0*1141 

Chrono-!og Corp. .................................. 0*1084 

Cinch Ctenector Dlvi^on, Labinai Conpsnents & Syslerm 

Inc. . C*1305-1307 

CirrisSystems .. 0*1233 

Ciairex Electronics, Ciarex Corporation ........... B*1320 

C.P. Clare Corp. ....B*1410,1442-1443 

Clarke-Mess Communications Research Corp. 

.. 0*1234-1235 

Clarostat Mfg Ck), Inc, Hawker Siddeley, PLC. 

.A®1918-1919, 2088-2091; B*1009,1940-1941 


4 For Manufacturers Sales Offices refer to MANUFACTURERS AND SALES OFFICES DIRECTORY EEM 1989 
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Clifton Precision, Litton Systems, Ina .B*1238 

C^L MACARR, A Marine Electric Systems Co. .... 01009 

Coax Connection . C»1308 

Coiicraft . A*1225-1230 

ColberCorp. . A*1920-1921 

Cole Instrument Corp. . B*1702 

Collmer Semiconductor, Inc. ...A*2170-2177; 01681 

Colorado Crystal Corpi .A*1361-1363 

Comclok, Inc..A»1364 

Comm/Scope, Inc, Network Cable Div. .C*1831-1839 

Cornmunications Instruments, Inc . B*1444-1448 

Compac . B*1703:C*1016-1019 

Compact Power Company ..02182 

Comix>nent Mfg. Svo, Inc. ...C«1309 

Component Research Co. Inc .A*1026-1064 

Comfxxients Corp. .C«1311,1616 

Computer Components, Inc . B*1449 

Comjxiter Conversions Corp. .01158-1159 

Comixiter Optical Products, Inc, Sub of Hathaway Corp. 

.. B«1942 

Computer Products Inc, Power Conversion 

. .01536,1683-1701 

Computron Display Systems, Xcel Corporation _B*1053 

Comstron Corp. .A« 1365,1691; 01236 

Concord Electronics Corporation .C« 1312-1313,1617 

CoTKlenser Products Coip. .A«1065 

CoTKlor D.C. Power Supplies, Inc . 01702-1710 

Connector Corp. .C*1314-1315 

Connor-Winfield Corp. . A*1366-1369 

Consolidated Electronic Wire & Cable .C«1840-1847 

Continental Resources, Computer & Peripherals Div. 

...01085,1237 

(kMitinental Resources, Inc Test Instruments Div. 

.01237 

Control Electronics, Neurotech Corp. .A* 1540 

Controlled Power Co. . 02183-2187 

Control Sciences, Inc .01161 -1165 

Control Technology Co, Inc. . 02246-2247 

Converter Concepts, Inc. .01711-1713 

Corcom,lna .A*1644-1645; C® 1317 

Goto Corporation . 8*1451-1455 

Crissman Manfacturing Co.C«1020 

Criterion Instrs, Ltd. .01238-1240,1714 

CRL Comps, Irjc, A Cambridge Elctm. Inds. Co. ... A*2104; 

B*1704-1708 

Crosspoint, Div. of Info-Lite . B®1709 

Crouzet Controls, Inc. ...B* 1239,1711 

Croven Crystals . A®1371 

Crydom Company . 6*1456-1460 

CSB/USA .01478 

CSI Capacitofs, CSI Technologies .A* 1067 

C-Teklnc .01142-1143 

Cn Electronics .01087 

CTS Corpi, Frequency Control Div, (Formerly Knights Div.) 

. A*1372-1393 

CTS Corp, Resistor Network Div, (Formerly CTS Corp, Berne 

Div.) . A*1922-1923 

CTS Corporation, Switch Div, Paso Robles .. .8*1712-1716 

Curtis Industries .A*1646-1647; C* 1318-1319 

Curtis Instruments, Inc. ...01144 

Custom Power Systems .01715 

Cut Craft, Inc. ....C* 1697,1733 

CW Industries . 8*1718-1719; C*1320-1323 

CYTECCorp. . 01241 


Dabum Electronics & Cable Corp. . C*1848-1853 

Dage Precision Industries, Inc .0*1710-1711,1724 

Dale Electronics, Inc, Columbus Div. 

....... A*1232-1239,1394-1397,1924-1943, 2092-2103, 

2273-2275; B*1055-1057,1890-1893; C*1325-1327 
Dale Electronics, Inc, El Paso Div. 

..A*1925-1928 1940-1942; 6*1890-1893 

Dale Electronics, Inc, Norfolk Div. 

..A*1929-1936,1940-1943 

Dale Electronics, Techno Division 

..A*1924,1940-1942,2100-2103 

Dale Eiecb'onics, Inc, Tempe Div. 

.A*1394-1397, 2092-2099 

Dale El^onics, Inc, Yankton Div. 

...A*1232-1239, 2273-2275; 0*1325-1327 

Damon Electronics EXv. .A* 1398 

D & B Power, Inc . 0*1716-1717 

Daniels Manufacturing Corp. .C*1753 

DataCon,!nc ..... C*1725; D*1119 

Data Delay Devices . A*1541-1555 

Data Instruments, Inc .B*1943 

DatakCorp. . ...0*1584,1726 

Data Ray Corp . 8*1058-1060 

Data Technology, Inc . 8*1945-1947 

DateUnc . 0*1167-1175 

Datum Inc, Timing/Aacom Divisions .D*1066,1176 

DCIInc . B*1061;D*1380 

Del Elctms. Corp..A*1068-1069, 2277; 0*1719-1723 

Delevan Div, American Precision Inda Inc .. .A*1240-1245 
Delta Products Corporation .. A*1648-1650; C*1328-1329, 

1642-1643 

Deltrol Controls ... 8*1462-1463,1658-1661 

Denson CorporatkHi, Densitron International 

... 8*1062-1063 


Dialight Corp, A Cambridge Elctms. Inds. Co. 

. 8*1065,1133-1141 

Digitran Division, Xcel Corporation ... 8*1053,1720,1860 

Dk)-Rey, Div. of Info-Lite .. 8*1066-1073 

Disc Instruments, Honeywell . 8*1949-1951 

Dixson,lnc .D*1381-1385 

D.L Custom .C*1021 

Douglas Randall . 8*1464-1468 

Dover Electronics Manufacturing .D*2239 

Dow-Key Microwave Corporation .8*1721 

Dreefs Switch, Inc .8*1722 

DSA lnc(Dai-lchi Shpjl of America), Div. of Leader 

Instruments . 8* 1723; C* 1330 

Duncan Electronics, Inc .A*2106-2107 

DuPont Electronics...C*1331-1342 

Duracell IncOEM SI& & Mktg. .D* 1479-1482 

Durakool, Inc, American Electronic Components 

. 8*1724-1725 

Dymec Silicon Transistor Corp. . 8*1206-1207; D* 1177 

Dj^age/Power & Magnetics, Division Of Oakleaf, Inc. 

.A*2278-2279;D*1724-1726 

Dynapower Corporation .D*1729-1732 


Eagle . A* 1700-1702 

Eagle Magnetic Company, Inc .C*1734 

Eagle-PIcher .D*1486-1488 

Eagle-Picher .D*1483-1485 

EAO Switch Corp. .8*1732 

Eastern Air Devices, Inc ..8*1240 

ebm Industries, Inc. .C*1644-1649 

ECS Composites .. C*1022-1023 

Ectron Corp. ..D«1010 

EECO Incorporated . 8*1726-1727 

EG & G AInrrond Instruments .D* 1734-1735 

EG & G Birtcher, EG & G, Inc . 0*1024-1025 

EG&GVactec .. 8*1321 

EG & G Wakefield Engineering ...C*1651 

Eichhoff Electronics . A*1652-1655; 8*1470-1471 

Elastomeric Technologies, Inc ..C*1344-1345 

Elcom Systems, Inc .. A*1779 

Etecsys,lrKX, Div. of C & C Jetronic ...A*1739 

Electra-Tec, Import Industries, Inc. .C*1026 

Electrical Instrument Service ...D*1344-1345 

Electric Switches, Inc ... 8*1730-1731 

Electrochem Industries, Wilson Greatbatch Ltd. _D*1489 

Electrodynamics, Inc, A Talley Inds. Co. .. D*1145 

Electro-Films, Inc .A* 1781,1944-1946 

Electro Impulse .C*1652-1653; D* 1243 

Electro lixlustries, Div. El. Elctms, Inc .D*1389 

Electromech, Inc .A®2280-2281: D»1737 

Electro-Mechanisms, Inc . 8*1662-1663 

Eloctro-Mech Components, Inc. . 8*1728-1729 

Electronic Components Groupe, Stein Industries, Inc 

. 8*1733-1735 

Electronic Concepts, Inc .A*1070-1075 

Electronic Developnent Corp, EDC ..D*1244-1245 

Electronic Devices, Inc .A»2178-2179 

Electronic Enclosures, Div. Wyle Labs . C®1027 

Electronic Measurements .D*1738-1743 

Electronic Precision Components Corporation .A* 1692 

Electronic Research Co. . A* 1399 

Electronic Solutions, A Unit of Zero Coip. .... C»1028-1030 

Electronic Specialty Corp. ....8*1469,1664 

Electronics Research Associates Inc. . 8*1075,1861 

Electronic Systems Div, Servo Corp. of America 

.A*1782-1783 

Electro-Numerics, Inc .. D« 1391 

Electro Space Fabricators .C*1031-1034 

Electroswitch, Unit of Electi-o Switch Corp.8*1736 

Electroswitch, Southern CMv, Electro Switch Corp. 

.8*1737 

Elfab Corporation, Augat, Inc .C*1346-1347 

Elgar Electronics Corporation .D*1242, 2188-2194 

Elgar/Intepro Systems . D* 1242 

Elgenco, Inc ........ D*1246-1251 

Elliott/Jordan, A Sub of Vishay Intertechnology 

.A*1948-1949 

ELMA Electronic Inc .8*1738; 0*1036-1037,1585; 

0*1120-1121 

ELMECTechnology of Amfflica ..A*1558-1563 

Elmwood Sensors . 8*1894-1895 

Elpac Components, Elpac Electronics, Irxx 

.A*1076-1077,1656-1657 

Elpac Power Systems, Elpac Electronics, Inc 

.. 0*1744-1746 

Eltrol Corporation . 8*1241 

EMCO High Voltage Co. . 0*1751-1757 

Emcor Products, Crenlo, Inc. ....C* 1 039 

EMDS,lnc .. D*1252 

Empro Manufacturing Company, Inc .E>1253 

EM.S, Div. of Sandberg Industries.. C* 1713-1715 

Emulation Technology, Inc . C*1348 

Endicott Research Group ...8*1076-1077,1142; 

0*1758-1759 

Energy, Ltd. . D*2195 

Ene^ Systems .D*1254-1255, 2196-2197 

Engineered Assemblies Corp. .D*1491 

ENI, Inc, Emerson Electric Co. .D*1011 


EnprotechCorp. .. 8*1953 

EnTechCorporation .. 8*1739 

Entran Devices . 8*1954-1955 

EPD Electronics, Inc ...C*1349; 0*1256-1257,1760 

Epsco .D*1750 

Epson America, Inc/CEM Div. . A*1401-1403 

Equipto Electronics Corp. .C*1040-1052 

Ericsson Components, Irxx . 0*1761-1763 

ESC Electronics Corp. .A*15641577,1693,2282 

E-T-A Circuit Breakers .8*1363-1366,1956; D*1393 

ETI Systems, Polaris IndL Entprs. ..A*2108-2109; 

8*1242-1244; D* 1146 

ETRI,lnc . 0*16541658 

Eveready Battery Co. Inc . 0*1492-1493 

Everest Electronic Equipment .C*1053 

Everest Electronic Equipment Inc .. C*1053 

Everiight - USA .8*1143 

Evox-Rifa Inc. . A* 1078-1079 

EWC, Inc .A*1247, 22842298 

Excel Technology IntL Corp. . 8*1078-1079 

E-Z HooK Tektest Inc . C*1350-1352 


Fabricast . 8*1246-1251 

Fair-Rite Prods. ...C* 1735 

FDK America, Irxx, Fuji Electrochemical Co., Ltd. 

...A*1328,1658-1659; D*1495 

Fenwal Electronics/APD, Kkfcte, Irxx .8*1896 

Ferranti Venus, Inc, Ferranti International .... D*17641765 

Fiberoptic Systems, Inc .8*1205 

FICCorp. .... .8*1367 

Fifth Dimension, Inc . 8*14741475,1740-1741 

Filter Concepts Inc.... A*1660-1661 

Filtron Co., Irxx, Sub of ARX Irxx ...A*1694 

Fischer Connectors .C* 1353-1360 

Flex-Core Div, Morian & Assocs, Irxx ..A*2299 

Flex-Key Corp, Sub of Astronics Corp. .8*1863 

Ftotek Corporation ...D*13941395 

John Fluke Mfg Co, Inc 

...D*1184,1258-1270, 1432-1433 

Foxboro/PCG, The Foxboro Company .A*2300-2301 

Fox Electronics ... A*1405-1407 

Frequency and Time Systems, Irxx, DATUM, INC. .. .D*1271 

Frequency Devices, Irxx . A* 1695-1698 

Frequency Electronics, Inc . A*1408-1409 

Frequency Selective Networks .A* 1410 

Frontier Electronics .A*1248-1250; D*2052-2055 

Fujitsu America, Inc, Computer Products Group 

.. D*1088-1095 

Fujitsu of America .8*1040,1080,1477-1487; 

C*1361-1366 


Gamma High Voltage Resch. Inc .D* 1766-1769 

Gasket Dynamics, Inc .C*1618 

Gates Energy Products .D*1496-1499 

Gemini ...C*10541055 

General Cable Co. .... C*1855-1857 

General Devices Co, Inc ..C*1056 

General "Microwave Corporation .A®1784; D*1276 

General Resistance, A Prime Techrx>logy Corrpany 

.... A*1950; D*12741275 

General Scanning . D*1438 

Genicom Corp .. 8*1488-1491 

Gerrstar Rental Electronic^ Irxx .D*1277 

GeoratorCorp .......__ —.. 0*2198-2199 

GilwayTechnical Lamp .. 8*11441149 

Glassman High Volta^ Inc .. D*1770-1783 

Globtek, Inc .. .A*1668-1669,2303; 8*1369,1493; C*1369, 
1859; 0*17841785 

Golden Pacific Electronics, Inc ..8*1151; D*1027, 

1786-1789 

Gorclos, A Flint Irxlustries Conpany .A* 1741; 

8*14941506; 0*1180-1181 

Gould Irxx, Fcjil Div. ...... 0*1501 

Gould Inc, Recording Systems Division .... 0*1439 

Gowanda Electronics C^ . A*1251 

Gralex Industries .. D*1397 

Graphite Metallizing Corp .. 8*1252 

Grayhili Inc .8* 1510-1511,1748-1749,18641865; 

C*1371 

Grim Corporation .. 0*1067-1070 

Grimes Company . 8*1750 

GSICorp . 0*1860-1862 


Hamlin . 8*1513,1751,1957 

Hamlin LCD, A Div. of Starxfish Incte. ..8*1081 

Hammond Manufacturing Ca .C*1057; D*1791 

Hasco Components, Inc ...8*15141521,1752 

Hathaway Corporation:Motion Control Div. .8*1253 

Hauman, Irxx .. 0*1792-1793 

HBM, Inc .. 8*1958-1959 

HCPowerlnc .. 0*1795-1797 

HEI, Inc, Hybrid Electronics Div. — A®1742; 8*1322-1323 
HEUnc, Optoelectronics Div. ...... A®1743; 8*1322-1323 

Hein^nann Electric Co. .. 8*1370-1373 
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Hermetic Switch .. B»1753 

Hewlett-Packard Co. .[>1278-1279,1798-1801 

Heyco Molded Products, IrKX . C»1863 

HKa Company, A Subsidiary of Nytronics Inc. 

.. B»1522-1538 

High Voltage Technology Ina . 01802-1804 

Hipotronics !n& .. A»2304-2306; 01280-1283,1806-1807, 

2203-2205 

HK) Crystals, Hybrids International Ltd. .A*1411 

Hiram Jones Electronics .G»1372-1375 

Hirose Electric U.SA, Ina (HRS), Div. of Hiros© Electric Co. 

Ltd. (Japan) . C®1378-1380 

Hisonic, Ina .. A*2307 

Hitachi America, Ltd, Electron Tub© Division 

. B®1082-1084 

Hi-Tech, Ina . C*1659 

Hitran Corporation .A®2309; 01808,2200-2201 

Hold-Heet Products Corp. . B«1539 

Homalitdina .;.B»1085 

Howard Industries, ina . C*1660 

Hurst Manufacturing Corp., Emerson Elea Co. 

. B®1254-1256 

Hybrids International Ltd, Thick Film Division 

.....A®1411,1744 

Hybridyne, Ina ... A® 1745 

HypertronicsCorp. ... C®1382-1385 


Idea, Ina .B®1086,1166 

IDEC Corporation ...B®1540-1541,1754-1755 

lEE (Industrial Electronic Engineers) ............... B®1087 

lERC .. C®1661-1663 

lET Labs, Ina .D®1286-1293 

ILC Data Device Corp. ..D«1182-1183 

Illinois Capacitor, Ina ..... A®1080-1081 

Illinois Lock Co., The Eastern Co. ... B®1756-1757 

ILPMfgIna .A®2310-2311; D®1012 

IMC., (International Microtronics Corp.) .D®1398-1401 

imperial Astronics, Meridian IntL Corp: .. A®1951 

indek Corporation .C®1664-16^ 

Inductor Supply . A®1252 

Industrial Comber Designs, Ina .D»1185 

Industrial Devices, Ina .B®1158-1162 

Industrial Drives, A Kollmorgen Div. ..B®1258-1259 

Industrial Test Equipment . 0*1013,1295,2208-2212 

lnfodex,lna ..8*1010-1011,1088 

Information Transfer IndL Ina .... [>1186-1188,1296-1297 

Injectorall Electronics (Woman Owned).C®1125 

Inland Motor/Koilmorgen .... B®1260-1265 

Inland Motor, Kollmorgen Corp. .. 0*1260-1265 

instrumentation & Control Sys, !CS.Ina .0*1147,2213 

instruments for Industry, Ina...0*1014 

instrument Speciakies Co. .... B® 1012-1013; C®1737-1742; 

D*1298 

Intaq Eiectrotouch Sys, GM Nameplate, Ina .B®1866 

Integrated Power Designs, Ina .D®1809 

Intelligence Power Technology . ..01810 

Interaction Systems Ina . 01097 

interelectronics Corp. .01811 

interface Engineering Ina ... 01190-1191 

Interfan, William J. Purdy Co. .. C®1670-1671 

Inter-Market .. B®1178 

international Conponents Corp. .... A®1082; 01029-1031 

International Electro Magnetics, Ina .01032 

International InstrumentsiAPrime Technology Company 

. 01402-1403 

international Manufacturing Services ..A®1953 

International Power D.C, Power Suppli^ ina 

. 01812-1814 

International Power Devices Ina 

.01815-1816,1818-1822 

International Power Sources, IrKX . 01824-1826 

international Rectifier Corp, Semiconductor Div. ... B®1543 
international Resistive Company 

.... A®1746-1747,1954-1961, 2110-2111; B® 1015-1017, 

1897 

international Sensor Systems, Ina .A®1748-1749 

interoptics, Purdy Group . B®1214 

Interpoint Corporation .A®1750-1751; 01828-1835 

Interswitch, Wm. J. Purdy Co. .. B*1867 

Inter-Technical Group Inc, WIMA Div. .A®1083 

Intronics, Ina ...B®1018; 01836-1837 

ISL Products Int’l, Ltd ........A®1085,2312; C®1386,1864; 

D®2240 

Isotemp Research, ina .. A®1412~1413 

ItekEncoder . B91960-1961 

ITT Components, fTT CorporatiCHi . A®108a-1087; 

B®1544-1551 

nrSchadow . B®1758-1761 

nrw Fastex Distributor Busina ... C*1387 

nrw Paktron, Div. of Illinois Tool Works .A®1088-1092 

rrw Switch^ Illinois Tool Works . B®1762-1774 

lYO Industries, Ina .... B®1089,1775,1962; 01148-1149 


JAE Electronics Ina .B®1776-1777; C®1388-1391 

JancoCorp. . B®1778-1779 


Jan HardwareMfg. Ca ... C®158^ 1586-1611 

Jayco Plastics of California ina .B® 1868-1869 

JBM Electronica Ina . A®1578-1583 

J-B-T Instrumenta Ina . 01405 

JDK Controla Ina ....A®2i 12 

Jerome Industries Corp. .A®2313; 0*1838-1841 

JETA Power Systema Ina . 01843-1845 

Jettron Products Ina ..C®1392-1393 

JKL Components Corporation .B®1163 

JMJ Technical Prods. .G®1612 

JMK,lna . . A®1663-1665 

JM Transformer Co, Irra . .A®2315-2319 

Jobmaster Corp. .A®1329 

Johanson Dielectrics ..A® 1094 

Johanson Manufacturing Corporation .A® 1095 

Joto Industriea Ina .C®1394-1396 

Judd Wire Ina ....B®1019; C®1865 

Julie Research Labs. .A®1962; 01300-1303 


Kaiser Systema Inc. .. 0*1846-1849 

Kalamazoo Technical Fumiture . .C® 1058 

K & M Electronics .... A®1963 

Kappa Networka Ina .. A»1585-1603 

KAPPA/VIZ Test Equipment .. 01304-1307 

Kay Elemetrics Corp. ..A® 1785 

Keltec Florida Inc, Microwave Pro, Amstar Electronics Group 

. 01444 

Keltron Corp, High Voltage Power Supply Div. .... 01308 

Kelvin Industrie Ina ... A®1964-1965 

Kemet Electronics Corporation . A® 1096-1097 

Kepco,lna .......01851-1885 

Kessler-Ellis Prods. .01150 

Kester Solder Div, Litton Sys, Ina ....C* 1750 

Ketema/Rodan Division . B® 1898-1900 

Keystone Carbon, Thermistor Div. .. B®1901-1903 

KGS Electronica Ina . 0*2206-2207 

Kikusui international Corp. __ O®1309,1435,1886-1888 

Kilo International ..A®2113 

KilovacCorp..... B®1552-1557 

KOA Speer Electronics .... A® 1099,1966-1970 

Koep Precision Standarda Ina .. D® 1310 

KR Electronica Inc. .....A®1704-1705 

KRL/Bantry Componenta Inc. ..A®1972-1975 

Krohrv-Hite Corp. ...A®1699; D®1311 

K-Tronica K T. Elctma Ina ........ B®1375; 0*1908-1909 

Kycon Cable & Connector, Inc. .0*1398-1399,1867 

Kyocera Northwest, Electronic Components Group 

...A*1100-1101,1414-1415,1976-1977 


Lamb Industriea Ina .... B»1164,1780-1781 

LaiT^tronix Co, Ltd ...B® 1165 

Lansing instruments Corp. ....C® 1059 

L-Com Ina ...B®1782-1783; D® 1313 

Leach Relay Division, Leach Corporation .... B®1559-1563 

Leader Instruments Corp. ...[>1314-1316 

Ledtronica Ina .. B*1020,1167-1170 

LEMOU.SA,lna . C®1401-1413 

LEM/Rekco ....D®1151 

Lenco Elctms, Inc. . A®2320-2321 

LH Research, Ina .D®1890-1897 

Liberty Controls . B*1665 

Line Electric Products .. B®1565 

Linseiaina . D®1440 

Littelfusa Inc, Sub. of Tracer, Ina ..... B®1171,1376-1385 

Litton Electron Devices ... A®1786; B®1021; D®1898 

Litton Encoder Div. . B®1963 

Litton Poly-Scientific, Div. of Litton Industries 

.. 8*1208-1213,1267-1276 

Litton Potentiometer Div. .. A®2114-2119 

Logitek, Ina ...B®1566-1568; D®1899 

Low Key Corporation, Strong Group . B®1870-1872 

LSI Jennings ...A®1102; B®1570-1573; [>1317 

LucasDuralithCorporation . B®1873 

I I loae S aHov Irur' 

. B®1654,1666-1669,1784-1785,1964-1965 

LZR Electronica Ina ... B®1786-1787,1875; C®1415-1436, 
1868-1872; D»1033-1037,1900-1907 


Mabuchi Motor America Corp. .B®1277 

Magn^x>mp, Ina . A®2323 

Magnelab . A®2324-2325 

Magnetek Triad . A®2326-2330 

Magnetic Instrumentation .[>1318 

Magnetico lna . A®2331 

Magnetic Shield Corporation, Perfection Mica Co. 

... 0*1743-1745 

Magnos —. D®1319 

Magnum Opus Custom Elctm. Engrg. .D®1129 

Maida Development Co. .A®1103-1107,19781979 

Mallory Capatkor Co, Emhart EictrL/Elctra Grp. 

.A® 1108-1111;D®1038-1041 

Malbry Components Division, Emhart Ei8C./Elcttn. Grp. 

. A®1113,2120 

Mallory Timera Emhart Elea/Eictm. Grp. .... A®1113,2120; 

B®1575 


Manhatti^ Electric Cable Corporation ..C®1873 

Manufacturers Componenta Ina .. B®1788 

Marconi instrunrients .. D®1320 

MarkelCorp. . C®1698 

Marktech International Cosp..8*1172-1173 

MarLee Switch Co. . B*1789 

MarlowTndustriea Ina . 0*1672-1673 

Marquardt Switches Ina ... B*1791-1797 

Marway Prods. Ina . 0*2214-2215 

Master Electronic C^mtrols ... B®1576-1577 

Matrix Corp. .. D*1192 
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Mepcopal Company .A®2132-2134; B* 1803 

MERET.Ina. B*1215 

Metre Byte Corp. .. D*1193 

Metuchen Capadtors, IrKJ. .A®1126-1133,1706-1707; 
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Power-One D.C. Power Supplies . 

. 0*1990-1997 

Power-PaK Inc. . 
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VL Electronica Inc, Varifronix LTD. .B®1123 

Voltage Muttipliera Ina . A®2208-2209; B®1039 


Vottarr^eCorp .. D®2127 

Voltech,lna .. D®1371 

Voltex... D®2129-2131 

Voltronics Corporation ......... A®11^ 


W 


Wabash Magnetics. B®1652-1653 

Walker Scientific .. D®1372 

Wall industries ....... ... D®2128 

Wanfx»,lna . B®1176-1177 

Waters Manufacturing, Inc, Talley Industries 

. A®2152-2153 

Wavetek San Diego, Ina ........ D®1373 

Wayne Transformers Co, Inc, A Marine Electric Sterns Ca 

. A®2512 

WECO Electrical Connectora Ina .C®1563-1574 

WECO Electrical Connectora Ina .... C® 1 563-1574 

WECO Electrical Connectora Ina ..C®1563-1574 

Weico Wire & Cable.. C®1926-1959 

Weidmuller, Ina . C®1576-1579 

Wesco Electrical Co. ....A®1186-1193 

Wes-Garde Conrponents Group ..B®1846 

Westcor Corporation .. D®2134-2139 

WesternEictraComf^Corp .. B®1922-1925 

Western Graphtec... D®1443 

Weston instrumenta Electrical Instrument Serwca Ina 

.. D®1374-1375 

Westrex Products ..D®1108,1116 

WilcoCorp .A®1324-1327 

Wilooxon Research . B®2000 

Wilmore Eleclronlcs Co. ..D®2140-2143,2236-2237 


Wintek Corp. . .D®1124-1125 

World Products Ina .A®1194-1195,2212-2213; 

B®1926-1927 


World Products Inc, Systems Devices Grp .. .B®1124-1125 


X 

Xentek, Ina ..... 

Xico, Inc. ... 

Xsis Electronica Ina .. 

XylogCorp. ... 


D®2144-2149 

.D®1117 

A®1500-1501 
.D®2150 


Y 

YuEsa Battery {America), Ina .. 


D®1535 


Z 

Zenith Componimts Group Zenith Electronics Corp 

....D®2151-2155 

Zero Corp. ...C»1098-1(^, 1122 

Zero Corp, Zero East Div. .C®1122 

Zierick Manufacturing Corp. ... C®1580 


89/90 Index To 
Distributors Advertisements 


Advacom....625, 634, 642, 661, 725, 735, 741 

748, 761, 771, 786, 827 

Air Electro Supply....C«1310 

B & B Motor & Control Corp..B»1245 

Brill Electronics......;........610, 613, 615, 620, 

632, 637,639, 640, 642, 648, 658, 
659, 669, 680, 688, 689, 731, 734, 735, 745, 760, 
766, 771, 772, 794, 798, 799, 801, 802, 816, 818 

Datatronics.663, 684, 719, 722, 767, 783, 805, 820 

Digi-Key..611, 613, 660, 668, 704, 761, 765, 771, 813 

Electric Switches, Inc.:.. B*1730-1731 

619, 621, 625, 639, 643, 645, 646, 666, 672, 684„ 
697,711, 718, 720, 726, 731, 738, 744, 753, 
757,763,781,795,799 

General Controls.........651, 784 


Inductor Supply.. A«1252 

696, 720, 729, 791, 813 

Interconnect Specialties.613, 615, 640, 722, 

725, 734, 789 

W. S. Jenks....C*1752, D-1294 

689, 764, 817 

Logicomp. ...643, 744, 774 

Master Distributors..A*1231, 1662, 1686, 

2057, 2180, 2203, 2314, 2322, 
2369, 2440, 2500,; B*1150, 1174, 1294, 1312, 
1362, 1374, 1386, 1427, 1476, 1512, 1558, 1614, 
1628, 1656, 1717, 1742, 1790, 1802, 1834, 1906, 
1920, 1944, 1987, 2001; C-1113, 1296, 1367, 1446, 
1476, 1528, 1575, 1622, 1627, 1650, 1669; D-1136 
608, 609, 611, 612, 613, 615, 621, 624, 636, 639, 

640, 643, 648, 656, 657, 659, 660, 669, 672, 676, 

677, 680, 683, 693, 695, 697, 698, 701, 706, 707, 

710, 711, 717, 720, 724, 727,728, 729, 730, 731, 734, 


737, 738, 744, 745, 761,763, 768, 772, 781, 788, 792, 
793. 794, 801, 811,815, 817, 820, 823, 827 


MFI....D-1096 

Mil-Comm.. D»1518 

Opto Plus... B*1105 

Peerless. 744 

RAG Electronics...623, 631, 689, 702, 705, 728, 

732,773,794,807,809,811 

Relay Specialties..603, 609, 621, 622„ 643, 


648, 659, 693, 698, 717, 744, 772 


Sunshine Scientific Instruments.. 688, 698, 

730,795,807,830 

Wes-Garde............B-1846 


8 For Manufacturers Sales Offices refer to MANUFACTURERS AND SALES OFFICES DIRECTORY EEM 1989 
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90 Product 

Index and 
Directoiy 

All products are listed alphabetically by their generic names and then by 
subclassification. For example, look for “Fiber Optic Connectors” 
under “Connectors, Fiber Optic” or for “Digital Panel Meters” under 
“Meters, Panel (Digital).” 

Following each product heading is a four-digit number directing you 
to the Product Section where these products are usually cataloged. If 
that Product Section is not in the EEM volume you are using, a “See 
Vol. A, B, C, or D” will direct you to the proper volume for your prod¬ 
uct classification. No numbers appear with cross-reference headings. 

Under each product heading whose Product Section appears in the 
volume you are using, the names of the manufacturers who supply the 
product are shown in alphabetical order with EEM catalogers shown 
first in boldface type with appropriate page numbers. Other manufac¬ 
turers are shown in light face type. The symbol (§) indicates that these 
products are available from local distributors. The symbol (t) indicates 
that the product is available to MIL specifications. 

5 * 


Abrasives-5400 - See Vol. C 
Absorbers, Microwave-3400 - See Vol. D 


Accelerometers-5500 

Chatsworth Data Corporation, Chatsworth, CA 91311, 818-341-9200 _ D«1232 

t Entran Devices. Fairfield. NJ 07006, 201-227-1002;800-635-0650 ........ B-1955 

§ HBM, inc., Marlboro. MA 01752, 508-624-4500. B*1958 

Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 

. B*1991-1992 

§t Vibra-Metrics, Inc., Hamden, CT 06514, 203-288-6158,1-800-352-2001 ... B*1999 

A L Design, Inc., Amherst, NY 14226 . 716-833-6272 

Alpha-M Corp., Dallas, TX 75229 . 214-406-0424 

t Aydin Vector Div., Aydin Corp, Newtown, PA 18940-0328 . 215-968-4271 

Bently Nevada Corp, Minden, NV 89423 ... 800-227-5514;702-782-3611 

t Bruel & Kjaer Instrs. Inc, Marlboro, MA 01752-3093 . 508-481-7000 

t CEC Instruments, Imo Industries Inc, San Dimas, CA 91773 . 714-394-4481 

t Cole Instrument Corp, Santa Ana, CA 92704 . 714-556-3100 

t Columbia Resch. Labs, Woodlyn, PA 19094 . 215-872-3900 

t Edcliff Div, Systron Donner, Monrovia, CA 91016 . 818-358-4571 

§ Endevco, San Juan Capistrano, CA 92675 . 714-493-8181 

General Vibrations Mfg Co, Manchester, CT 06040 . 203-646-0090 

t Genisco Technology Corp, Transducers Products Div, Simi Valley, CA 93065 

. 805-581-3985 

t Gutton Industries, Inc, Servonic Div., Costa Mesa, CA 92627.714-642-2400; 

800-854-4066 

t Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 . 612-870-5186 

t Humphrey, Inc, San Diego, CA 92123. .. 619-565-6631 

§ 1C Sensors, Inc., Milpitas, CA 95035 . 408-432-1800 

tKelmet Inc, San Dimas, CA 91773 . 714-599-0954 

Kinemetrics/Systems, Kinemetrics, Inc, Pasadena, CA 91107 . 818-795-2220 

t Kulite Semiconductor Prods, Inc, Leonia, NJ 07605 . 201-461-0900 

Metrix Instrument Co, Houston, TX 77043 . 713-461-2131 

tPCBPiezotronics, Depew, NY 14043-2495 . 716-684-0001 

Pind Testers Inc, Irvine, CA 92718... 714-380-1551 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 . 614-486-7723 

t Sensym, Inc, Sunnyvale, CA 94089 . 408-744-1500 

t Shogyo International Corp, Great Neck, NY 11021 . 516-466-0911 


§ Spectral Dynamics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

... 619-496-3400 

tSundstrand Data Control Inc, Sundstrand Corporation, Redmond, WA 98073-9701 


Acoustic Systems (MIL)-2440 

t Hazeltine Corp., Emerson Electric Co, Greenlawn, NY 11740 . 516-261-7000 

t Honeywell Inc, Aerospace & Defense Grp., Minneapolis, MN 55408 . 612-870-5186 

AC Power Protection Equipment — See Line Conditioners (Vol. D) 

Actuators, Satellite Antennas-1900 — See Vol. D 

Actuators, Servo, Linear>4900 - See Vol. D 

Actuators, Servo, Rotary-4900 — See Vol. D 

Adapters - See Connector Adapters (Vol. C), Plug Adapters (Vol. C), 
Socket Adapters (Vol. C), etc. 

Adapters/Connectors, T.V. to Peripheral Equipment-2100 - See 
Vol.C 

Adapters, Fiber Optlc-2475 

Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

. A-2191-2192 

C.G. Instruments, Dayton, OH 45459 ... 513-434-7643 

§ Control Cable, Inc., Baltimore, MD 21207 . 301 -298-4411 

§ EXPO EO. Engineering Quebec City, Quebec, CANADA G1N 3Y2 . 418-683-0211 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 .. 201-239-3400 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

§ Hewlett-Packard Co, Cupertino, CA 95014... 800-752-0900 

tINTELCO, Acton, MA 01720 .. 508-264-4485 

§ Jensen Tools, Inc, Axia, Inc, Phoenix, AZ 85044 .... 602-968-6241 

3 M Photodyne Inc., Camarillo, CA 93010 ...805-388-8378 

NEC Electronics, Inc, Mountain View, CA 94039 ..... 415-960-6000 

tPasternack Enterprises, Inline, CA92713 ..... 714-261-1920 

Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 ......... 408^737-7683 

Telebyte Technology, Inc, Greenlawn, NY 11740 . 516-423-3232;800-835-3298 

t Teledyne Microelectronics, Los Angeles, CA 90066 .. 213-822-8229;213-870-9831 

Adapters, Meter, Current Measurement-2900 - See Vol. D 
Adapters, Modular Telephone-2100 - See Vol. € 

Adapters, US to European Power-2100 - See Vol. C 


. 206-885-3711 

§t Systron-Donner Inertial Div, Concord, CA 94518 . 415-671-6400 

§ Terra Technig Corp, Redmond, WA 98052 . 206-883-7300 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

..... 203-481-5721 

Unholtz-Dickie Corp, Wallingforct CT 06492 .. 203-265-3929 

US. Instr. Rentals, San Mateo, CA 94403 .... 800-824-2873 

t Vibration Instruments Co, Anaheim, CA 92801 . 714-879-6085 

§ Vibro-Meter Corp, Billerica, MA 01822-5058. 508-663-7322 

t Wilcoxon Research, Rockville, MD 20850 .... 301 -330-8811 


Adapters, Wall Plug-in - See Power Supplies, Plug-in (Vol. D) 
Adapters, Waveguide-3450 - See Vol. A 
Adapters, RF (MIL)-2440 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 . C*1267 

§ Coax Connection, Yorktown Hgts., NY 10598,914-962-2303;800-431-2103 

...... C«1308 

§ E-Z Hook, Tektest Inc., Arcadia, CA 91006,818-446-6175 .. C»1350 


EEM 1989 


§—Product sold through distributors t—Product meets MIL specs 



































































Adapters, RF (MIL)-2440 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§ Pomona Electronics, Pomona, CA 917S6, 714-S23-3463. C*1477,1623 

Afford Manufacturing Co, Woburn, MA 01801 .. 617-936-8610 

§t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Concord Electronics Corporation, New York, NY 10012.;. 1-212-777-6571 

§t M/A-COM Omni Spectra, Inc, Merrimack, NH 03054 ... 603-424-4111 

t Mitec Electronics, Points Claire. QUEBEC, CANADA H9R 3X3 ..... 514-694-6666 

t Pasternack Enterprises, Irvine, CA 92713 ,..... 714-261-1920 


§ Penstock Engineering Labs., PenstocK Inc, Sunnyvale, CA 94086-4018 

........ 408-730-0300 

Telephonies Corporation/PRD instruments, Huntington, NY 11743 

.... 516-549-6415/6102 

§ Wiltron, Morgan Hill, CA 95037-2809 . 408-778-2000 

Adhesives, Coriducting-1800 — See VoL C 

Adhesives, General Furpcse-ISOO - See VoL C 

Adhesives, Insulating-iSOO - See VoL C 

Adhesives, Liquid Spray-1 TO0 - See ¥oL € 

Adhesives, Optical-1600—See C 

Adhesives, UV Cyririg-1600 - See VoL C 

Adhesives, Wire Tacking-1600 - See'Vol. C 

Air Cleaners & Filters (Shielded & Unshielded)-2600 - See Vol. C 

Air Conditioners (For Equipment)-2600 - See Vol. C 

Alarms & Alarm Systems-2200 ~ See Vol. D 


Alarms, Controls, Photoelectric-3700 

AES Corp, Peabody, MA 01960... 508-535-7310 

t Alarm Controls Corporation, Deer Park, NY 11729 .... 516-586-4220 

§ Alien-Bradley Co, Industrial Control Div., Milwaukee, WS 53201 .. 414-382-2000 

Enerco, Inc, Seattle, WA 98108 ..... 206-762-1422 

§ Heath Co, St Joseph* Ml 49085 .... 616-982-3200 

§ Hughey & Phillips, Inc, Simi Valley, CA 93065 ... 805-581-5591 

Keltron Corp, Miniprinters Div, Waltham, MA 02154 .. 617-894-8700 

§ WALTER KIDDE, Wake Forest, NC 27587 ..... 919-556-6811 

Lark Electronics, Inc, New York, NY 10040 ... 212-569-0430 

§ Micro Switch, A Honeywell Div, Freeport, iL 61032 . 815-235-6600 

§ Philmore Manufacturing, Rockford, IL 61125-1386 . 815-229-7773 

§ Rodann Electronics Mfg. Co., Brea, CA 92621 .... 714-529-1301 

Scanning Devices, Inc, Waltham, MA 02154 .... 617-891 -8991 

§ Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471 -9717 

§ Shokai Far East, Ltd, Hartsdaie, NY 10530 .... 914-681-0700 

§ Skan-A-Matic, Electro Corporation, Sarasota, FL 34230-3049 .. 813-355-8411 

§ Sofrel, Inc, Eden Prairie, MN 55344 . 612-937-8835;1-800-8-SOFREL 

Star Micronics, Inc, OEM Division, Piscataway, NJ 08854 ..;... 201-572-9512 


Alarms, Static Lev0!-41OO ~ See VoL D 
Alloys, Bra2ing"5400 - See VoL C 
Alloys, Metal/Ceramic-1600 — See Vof. C 
Alphanumeric Readouts — See Tubes, Readout (Vol. A) 
Aiternators-4050 See VoL D 
Altimeters-2900 — See Vol. D 

Afuminizers, Vacuum - See Deposition Equip. (Vol. D), Evaporation 
Equipment, Electronic Beam (Vol. D) 

Amplifiers, AF-1300 - See Vo/. D 

Amplifiers, Antenna-1900 - See Vol. D 

Amplifiers, Compressor-1100 - See VoL D 

Amplifiers, Current, AC-1100 - See Vol. D 

Amplifiers, DC-1100 - See Vol. D 

Amplifiers, Data — See Amplifiers, Instrumentation (Vol. D) 

Amplifiers, Decade-1100 - See Vol. D ♦ 

Amplifiers, Deflection-Also See Yokes, Deflection, Oscilloscopes, 
etc.-1100 - See Vo/. O 

Amplifiers, Differential-1100 - See Vol. D 
Amplifiers, Distribution-1100 “ See Vol. D 
Amplifiers, Equalization-1300 - See Vol. D 
Amplifiers, Fiber Optic-1 100 — See Vol. D 
Amplifiers, FM, IF, Surface Mount-4800 ~ See Vol. A 
Amplifiers, IF-1100- See Vo/. D 
Amplifiers, Instrumentation-1100 See Vol. D 


Amplifiers, Integrating-Also See Amplifiers, Operational; 

Integrators, Electronic-1100 - See VoL D 

Amplifiers, lsoiation-1100 - See Vo/. 0 

Amplifiers, Klystron-3400 - See Vo/. 0 

Amplifiers, Limiting-1100 - See VoL D 

Amplifiers, Line-1100 — See Vo/. 0 

Amplifiers, Lock-in-1100 - See V©/. 0 

Amplifiers, Logarithmic-1100 — See Vo/. 0 

Amplifiers, Low Noise-1100 - See Vo/, 0 

Amplifiers, Magnetic-1100 - See Vo/. 0 

Amplifiers, Master Antenna - See Amplifiers, Distribution (Vol, D) 

Amplifiers, Microphone — See Amplifiers, AF (Vol. D) 

Amplifiers, Microwave-3400 - See Vol. 0 

Amplifiers, Mixmg-1300 — See VoL 0 

Amplifiers, Multichannel-1100 - See Vo/. 0 

Amplifiers, Narrow Band-1100 - See Vol. 0 

Amplifiers, Nuli-1100 — See Vo/. 0 

Amplifiers, Operational-1100 - See Vol. 0 

Amplifiers, Operational, Surface Mount-4300 - See Vol. A 

Amplifiers, Parametric-3400 - See Vol. D 

Amplifiers, Peak Lemiting-HOO — See Vol. D 

Amplifiers, Peak Sense & Hoid-1100 - See VoL D 

Amplifiers, Phase-Lock Loop- 1100 — See Vol. 0 

Amplifiers, Photocell - See Amplifiers, Transducer (Vol. D) 

Amplifiers, Ppwer-1100 - See Vol. D 

Amplifiers, Programmable Gain-1100 - See Vol. 0 

Amplifiers, Public Address - See Amplifiers, AF (Vol. D) 

Amplifiers, Pulse-1100 - See Vol. 0 
Amplifiers, Pulse Limiting-1100 - See Vol. 0 
Amplifiers, Recording - See Amplifiers, AF (Vol. D) 

Amplifiers, Resolver — See Amplifiers, Servo (Vol. D) 

Amplifiers, RF-1100 - See Vol. D 

Amplifiers, Sample & Hold-1100 - See Vo/. 0 

Amplifiers, Servo-4900 - See Vol. D 

Amplifiers, Single Sideband-1900 - See Vol. D 

Amplifiers, Strain Gauge - See Amplifiers, Transducer (Vol. D) 

Amplifiers, Sweep-1100 - See VoL 0 

Amplifiers, Synchro-4900 — See Vol. 0 

Amplifiers, Telemetering-1900 - See Vol. 0 

Amplifiers, Thermocouple ~ See Amplifiers, Transducer (Vol. D) 

Amplifiers, Track & Hold-1100 - See Vol. 0 

Amplifiers, Transducer-Also See Signal Conditioners-1100 - See 

VoLD 

Amplifiers, Travelling Wave Tube-1100 - See Vol. D 
Amplifiers, Ultrasohic-1100 - See Vol. 0 
Amplifiers, Video-1100 — See VoL 0 
Amplifiers, Voltage Reference-1100 - See Vo/. 0 
Amplifiers, Wideband-1100 » See Vo/. 0 
Analyzers, AF-2900 - See VoLD 
Analyzers, Air Poilution-2550 — See Vol. 0 
Analyzers^ Antenna Pattern-2900 -r See Vol. D 
Analyzers, Dielectric Constant-2900 - See Vol. 0 


§—Product sold through distributors t—Product meets MIL specs 
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Antenna Systems (MIL)-2440 


Analyzers, Differential — See Analyzers, Phase & Voltage (Vol. D) 
Analyzers, Digital Signal-2900 - See Vol. D 
Analyzers, Distortion - See Analyzers, AF (Vol. D) 

Analyzers, Disturbance (Power, Volt, Humidity, Temperature)-2900 
- See Vol. D 

Analyzers, Frequency - See Analyzers, Spectrum (Vol. D) 

Analyzers, Frequency Stability - See Meters, Frequency Deviation 
(Vol. D) 

Analyzers, Harmonic-2900 — See Vol. D 
Analyzers, Impedance-2900 - See Vol. D 
Analyzers, Interference-2900 - See Vol. D 
Analyzers, Intermodulation-2900 - See Vol. D 
Analyzers, Logic-2900 — See Vol. D 
Analyzers, Magnetic-2900 - See Vol. D 
Analyzers, l\/licrowave-3400 — See Vol. D 
Analyzers, Modulation-2900 - See Vol. D 
Analyzers, Network-2900 — See Vol. D 
Analyzers, Noise-2900 - See Vol. D 
Analyzers, Particle Size-2900 — See Vol. D 
Analyzers, Phase & Voltage-2900 - See Vol. D 
Analyzers, Prolocol-2900 - See Vol. D 
Analyzers, Pulse-2900 - See Vol. D 
Analyzers, Servo-4900 - See Vol. D 
Analyzers, Signature-2900 — See Vol. D 
Analyzers, Sonic & Subsonic-2900 — See Vol. D 
Analyzers, Spectrum-2900 - See Vol. D 
Analyzers, Surface Area-2900 - See Vol. D 
Analyzers, Time Interval-2900 ~ See Vol. D 
Analyzers, Total Combustibles-2900 - See Vol. D 
Analyzers, Transfer Function-2900 ~ See Vol. D 
Analyzers, Transient-2900 - See Vol. D 
Analyzers, Uitrasonic-2900 — See Vol. D 
Analyzers, Vibration-2900 - See Vol. D 
Analyzers, Video — See Analyzers, Spectrum (Voi. D) 

Analyzers, Waveform-2900 — See Vol. D 
Analyzers, Wow & Flutter-2900 - See Vol. D 
Analyzers, Zirconia 02-2900 — See Vol. D 
Analyzers (MIL)-2440 

Parker Hannifin Corporation, Compumotor Division, Petaluma, CA 94952 

.. 707-778-1244:800-358-9068 

t Systems Research Labofotories, Arvin/Calspan, Dayton, OH 45440 . 513-426-6000 

Anemometers-2900 — See Vol. D 
Annunclators-2200 — See Vol. D 
Antenna Connectors-1900 - See Vol. D 
Antenna Dummy Loads - See Dummy Loads (Vol. D) 

Antenna Feed Systems-3450 - See Vol. A 


Antenna Groups (MIL)-2440 

Compliance Design Inc., Boxboro, MA 01719 . 617-264-4668 

t Conctor Systems, Inc., San Jose, CA 95124 . 408-371-9580 

t Electro-Magentic Processes, lnc.:Member of ISC Defense & Space, Chatsworth, CA 

91311 -4858.... 818-882-6333 

t Electrospace Systems, Inc., Richardson, TX 75083-1359 . 214-470-2106/2107 

t Hazeltine Corp., Emerson Electric Co., Greenlawn, NY 11740 . 516-261-7000 

t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 . 203-753-5840 

t Rantec, Emerson Electric, Chatsworth, CA 91311 ... 818-885-8223 

t Sabre Communications Corp, Sioux City, lA 51102 . 712-258-6690 

Schaffner EMC, Inc, Instr. Div, Union, NJ 07083 .. 201-851-0644;80(>-367-5566 

ST Research Corporation, Newington, VA 22122 . 703-550-7000 

t Tecom Industries, Inc, Chatsworth, CA 91311 ... 818-341 -4010 

t Teiedyne Ryan Electronics, San Diego, CA 92123 .. 619-560-6400 


Unadilla Antenna Mfg. Co, Andover, MA 01810 .. 508-475-7831 

Antenna Rotators-1900 - See Vol. D 
Antenna Sets (MIL)-2440 

t American Electronic Laboratories, Inc., Lansdale, PA 19446 . 215-822-2929 

t Condor Systems, Inc., San Jose, CA 95124 ... 408-371-9580 

t Electro-Magentic Processes, lnc.:Member of ISC Defense & Space, Chatsworth, CA 

91311-4858 . . 818-882-6333 

t Electrospace Systems, Inc., Richardson, TX 75083-1359 . 214-470-2106/2107 

Schaffner EMC, Inc, Instr. Div, Union. NJ 07083 .. 201-851-0644;800-367-5566 

ST Research Corporation, Newington, VA 22122.. 703-550-7000 

t Tecom Industries, Inc, Chatsworth, CA 91311 .... 818-341 -4010 

t Transco Products, Inc, Camarillo, CA 93011 -6003 .. 805-987-8007 

Unadilla Antenna Mfg. Co, Andover, MA 01810 ..... 508-475-7831 

Antenna Switching Matnces-1900 - See Vol. D 


Antenna Towers-1900 — See Vol. D 
Antennas, Airborne~1900 - See Vol. D 

Antennas, Citizens Band - See Antennas, Whip & Accessories (Incl. 
Marine & Mobile Types) (Vol. D) 

Antennas, Direction Finding-1900 ~ See Vol. D 
Antennas, Ground Plane-1900 - See Vol. D 
Antennas, Heiical-1900 — See Vol. D 
Antennas, Log Periodic-1900 - See Vol. D 
Antennas, Loop-1900 - See Vol. D 
Antennas, Microwave-1900 - See VoL D 
Antennas, Multiband, UHF/VHF-ISOO - See Vol. D 
Antennas, Phased Array-1900 - See Vol. D 
Antennas, Rhombic-1900 - See VoL D 
Antennas, Satellite-1900 - See Vol. D 
Antennas, Spiral-1900 — See Vol. D 
Antennas, Telescopic-1900 — See Vol. D 

Antennas, Whip & Accessories (Incl. Marine & Mobile Types-1900 - 
See Vol. D 


Antennas (MIL)-2440 

§t Adams-Russell Electronics Co, Inc, Amesbury, MA 01913 . 508-388-5210 

t Cincinnati Elctrns, Cincinnati, OH 45241 . 513-733-6100 

t Collins Avionics Divisions, Rockwell Inti, Cedar Rapids, lA 52498 . 319-395-1000 

t Electro-Magentic Processes, lnc.:Member of ISC Defense & Space, Chatsworth, CA 

91311 -4858 . 818-882-6333 

§t Electro-Metrics, Penril Corp., Amsterdam, NY 12010 .. 518-843-2600 

t Electrospace Systems, Inc., Richardson, TX 75083-1359 . 214-470-2106/2107 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 . 516-261-7000 

t Microwave Applications Group, Santa Maria, CA 93455 .. 805-928-5711 

t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 .. 203-753-5840 

t Sabre Communications Corp, Sioux City, lA 51102 . 712-258-6690 

t Shogyo International Corp, Great Neck, NY 11021 . 516-466-0911 

t Tecom Industries, Inc, Chatsworth, CA 91311 ... 818-341 -4010 

t Teledyne Ryan Electronics, San Diego, CA 92123 ... 619-560-6400 

t Transco Pr'(^ucts, Inc, Camarillo, CA 93011 -6003 ..... 805-987-8007 

Unadilla Antenna Mfg. Co., Andover, MA 01810 . 508-475-7831 

t Watkins-Johnson Co, Palo Alto, CA 94304 ... 415-493-4141 

Antenna Systems (MIL)-2440 

t American Electronic Laboratories, Inc, Lansdale, PA 19446 . 215-822-2929 

Compliance Design Inc, Boxboro, MA 01719 . 617-264-4668 

t Electro-Magentic Processes, lnc.:Member of ISC Defense & Space, Chatsworth, CA 

91311-4858 . 818-882-6333 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 . 214-470-2106/2107 

GTE Government Systems Corp, Mountain View, CA 94039 . 415-966-2000 

t Hazeltine Corp., Emerson Electric Co, Greenlawn, NY 11740 .. 516-261 -7000 

t Lockheed Electronics Co, Inc, Lockheed Corporation, Plainfield, NJ 07061 

. 201-757-1600 

t Microwave Applications Group, Santa Maria, CA 93455 ................. 805-928-5711 

t Microwave Products Div, Adams-Russell Elctrns. Co. Inc, Chatsworth, CA 91311 

. 818-882-3434 

t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506.. 203-753-5840 

t Rantec, Emerson Electric, Chatsworth, CA 91311 ... 818-885-8223 

t Sabre Communications Corp, Sioux City, lA 51102 .. 712-258-6690 

ST Research Corporation, Newington, VA 22122 ...... 703-550-7000 

t Tecom Industries, Inc, Chatsworth, CA 91311 .. 818-341 -4010 

t Teledyne Ryan Electronics, San Diego, CA 92123 ... 619-560-6400 

t Transco Products, Inc, Camarillo, CA 93011-6003 .. 805-987-8007 

Unadilla Antenna Mfg. Co, Andover, MA 01810 . 508-475-7^1 

t Watkins-Johnson Co, Palo Alto, CA 94304 ..... 415-493-4141 


Antistatic Devices, Blowers, Guns, etc.-4100 - See Vol. D 

Antistatic Packaging Materials - See Packaging Materials, Antistatic 
(Vol. C) 
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Arresters, Electrical Surge/Lightning (MiL)-2440 


Antitheft Devices — See Alarms & Alarrh Systerns (Vol. D) 

Armatures - See Motor & Generator Armatures, Rotors, Stators (Vol. B) 
Arms & Manipulators, RobotiC’’4900 - See Vol. D 1 

Array Processors-2025 - See Vol. D 
Array Sockets — See Sockets, Array (Vol. C) 

Arresters, Electrical Surge - See Suppressors, Transient Voltage 
(VoLB) 

Arresters, Electrical Surge/Lightning (MIL)-2440 

§t MCG Elctrns., Deer Park, NY 11729, 516-586-5125 ... B*1387 

§ Poly Phaser Corporation, Gardnerville, NV 89410-1237, 

702-782-2511;800-325-7170 .... 8*1405 

Amber Inds, Ino, Dallas,TX 75379 ..... 214-490-9801 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

§ C.P. Clare Corp, Chicago, IL 60645 ...... 312-262-7700 

§ Dale Electronics, Ino, Yankton Div., Yankton, SD 57078-0180 . 605-665-9301 

§t EFI Elctrns, Salt Lake City, UT 84119. 801 -977-9009:800-221 -1174 

§t General Semiconductor Ind, Inc, Square D Company, Tempe, AZ 85281 

. 602-968-3101 

§t Joslyn Electronic Systems, Goieta, CA 93116 . 805-968-3551 

Littelfuse, Inc, Sub. of Tracor, Inc, Des Plaines, IL 60016 . 312-824^1188 

§Lumex Opto/Comps, Inc, Palatine, IL 60067 . 312-359-2790 

§t Noble U.SA, Inc., Rolling Meadows, IL 60008 ... 312-364-6038 

Optrex/Satori, Torrance, CA 90505 . 213-378-9478 

§t Power Integrity Corp., Greensboro, NC 27429-0682 . 919-379-9773;800-237-6260 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800^245-4501 

§ World Products Inc, Sonoma, CA 95476 . 707-996-5201 

Artificial Loads - See Dummy Loads (Vol. D) 

Assemblers/Disassemblers, Network-1900 — See VoL D 

Assembly & Fabrication Services (inci. R ^ D) - See Services, 
Assembly & Fabrication (Vol. D) 

Attenuators, Audio-1300 - See Vol. D 
Attenuators, Audio (T, L, LL Pads)-4750 - See VoL A 
Attenuators, Coaxial-3450 -> See Vol. A 
Attenuators, Decade-3450 — See Vol. A 


Attenuators, Fiber Optic-2475 

Contact East, N. Andover, MA 01845...... 508-682-2000 

DSA lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York NY 10011 

..... 212-691-9050 

§ EXPO EO. Engineering, Quebec City, Quebec, CANADA G1N 3Y2 ...... 418-683-0211 

General Fiber Optics, Inc, Cedar Grove, NJ 07009 ..... 201 -239-3400 

GTE Fiberoptic Products, Williamsport PA 17701 ... 717-326-6591 ;1 -800-FBR-OPTtCS 

Hewlett-Packard Co, Cupertino, CA 95014...... 800-752-0900 

tINTELCO, Acton, MA 01720 .. 508-264-4485 

t Light Control Systems Inc., Tyngsboro, MA 01879.... 617-649-9870 

3 M Photodyne Inc, Camarillo, CA 93010 ..... 805-388-8378 

§ NEC Electronics, Inc, Mountan View, CA 94039 .. 415-960-6000 

t Pasternack Enterprises, Irvine, CA 92713 ....... 714-261 -1920 


Attenuators, Fixed-3450 - See VoL A 
Attenuators, IF-1900 - See Vol. D 
Attenuators, Impedance Matching-3450 - See Vol. A ' ' 
Attenuators, Logarithmic-3450 — See Vol. A 
Attenuators, Microwave-3450 - See Vol. A 
Attenuators, Programmable-3450 — See Vol. A 
Attenuators, RF^1900 — See Vol. D 
Attenuators, Step-3450 — See Vol. A 
Attenuators, Switch Operated-3450 — See Vol. A 
Attenuators, Switchable-3450 - See Vol. A 
Attenuators, Turret-3450 - See Vol. A 
Attenuators, Variabie-3450 - See Vol. A 
Attenuators, Voltage Controlled-3450 - See Vol. A 
Attenuators (MIL)-2440 

EG & G Almond Instruments, Covina, CA 91724,818-967-9521 ... D*1735 

t Elcom Systems, Inc., Boca Raton, FL 33487, 305-994-1774 . .. A*1779 

t General Microwave Corporation, Amityville, NY 11701, 516-226-8900 .... A*1784 
HC Power Inc., Irvine, CA 92714-5716, 714-261-2114 ... D*1795 

t Alan Industries Inc, Columbus, IN 47201 .... 812-372-8869 

§t Alien Bradley Co, Electronic Components Div, A Rockwell International Co, El Paso, TX 

79936.... 915-592-4888;800-592-4888 

tDaco Industries, Inc, Compton, CA90224 . ... 213-631 -1143 

t EMC Technology Inc, Cherry Hill, NJ 08034.. 609-429-7800 


Hewlett-Packard Co, Cupertino, CA 95014..... 800-752-0900 

tJFWIndustries, Inc, Indianapolis, iN 46237 ... 317-887-1340 

t KDI/Triangle Electronics, Whippany, NJ 07981 .. 201 -887-5700 

§t M/A-COM Omni Spectra Inc, Merrimack, NH 03054.. 603-424-4111 

t Merrimac Industries, West Caldwell, NJ 07006 ... 201 -575-1300 

Solitron/Microwave, Solitron Devices, Inc, Riviera Bch, FL 33404-9978 

........ 407-848-4311 

fTech Laboratories Inc, Palisades Pic, NJ 07650 . 201-944-2221 

Attenuators (MSL), Snciyctive-2440 

t JFW Industries, Inc, Indianapolis, IN 46237 ... 317-887-1340 

t Magnetic Component Engineering, Inc., Culver City, CA 90230 .......... 213-398-4761 


Audible Alarms & Transducers-Also see Piezoelectric Ceramics; 
Transducers, Audio-1300 - See Vol. D 

Autoclaves-2550 — See Vol. D 

Automated Wafer Fabrication Systems - See Machines, Accessories, 
Semiconductor Machine (Vol. D) 

Awls-5400 - See Vol. C 

Backpanel Interconnect Syst@ms-3200 - See Vol. C 
Backplane Wiring Services — See Semces, Backplane Wiring (Vol. D) 
Baffles, Speaker-1300 - See Vo/. D 
Ballasts — See Resistors, Ballast (Vol. A) 

Baiuns — See Transformers, Matching (Vol. A) 

Bargraphs - See Meters, Bargraph (Vol. D) 

Barrier Blocks & Strips ~~ See Terminal Blocks (Vol. C), Terminal Strips 
(Vol. C) 

Barriers, intrinsic Safety-2100 — See Vol. C 
Bars, Shortlng-3200 -- See Vol. C 

Baths, Controlled Temperature (Air a Uquid)-4100 - See Vol. D 
Baths, Ultrasonic -- See Cleaners, Ultrasonic (Vol. D) 

Batteries, Aikaiine Mangariese-3900 - See Vol. D 
Batteries, Carbon Zinc-3900 - See Vol. D 
Batteries, Gelled Eiectrolyte-3900 See Vol. D 
Batteries, Lead Acid-3900 -- See Vol. D 
Batteries, Lead Dioxide-3900 - See Vol. D 
Batteries, Lithium-SOOO See Vol. D 
Batteries, Lithiym Manganese .Oioxide-3900 - See Vol. D 
Batteries, Lithiym Thionyi Chtoride-3900 - See Vol. D 
Batteries, Mercury-3900 See Vol. D 
Batteries, Mercury Oxide-3900 - See Vol. D 
Batteries, Nickel Cadmium-3900 - See Vol. D 
Batteries, Rechargeabie-3900 - See Vol. D 
Batteries, Silver Cadmium-39Q0 — See Vol. D 
Batteries, Silver Oxide-3900 - See Vol. D 
Batteries, Silver Zinc-3900 - See Vol. D 
Batteries, Solar — See Cells, Photovoltaic (Vol. B) 

Batteries, Standard Cefl-3900 - See Vol. D 
Batteries, Thermal-3900 - See Vol. D 
Batteries, Thin Format-3900 - See Vol. D 
Batteries, Zinc Air-3900 — See Vol. D 
Batteries, Zinc Carbon-3900 - See Vol. D 
Batteries, Zinc Chioride-3900 - See Vol. D 
Batteries, Zinc Oxide-3900 - See Vol. D 
Batteries (MIL)-2440 

Catalyst Research, Mine Safety Appliances Co., Inc., Baltimore, MD 21209, 

301-296-7000, Ext 304 ... 0*1459,1461-1462 

Eagle-Picher, Joplin, MO 64801,417-623-8000 .. 0*1486-1488 

§t Power Conversion, Inc., Hawker Siddeley Group, Ltd.-London, England, Saddle 

Brook, NJ 07662, 201-796-4800..... D*1513 

SAFT America, Inc., Portable Battery Division, Valdosta, GA 31601,912-247-2331 
...... D*1525 
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Brakes, Clutches, Electromechanical-3500 


Sonnenschein Batteries inc., Cheshire, CT 06410, 203-271-0091;800-4-DRYFIT 

.....^..... 0*1529 

Tadiran Elec, inda Inc., Port Washington, NY 11050, 516-621-4980 .. 0*1530-1531 
Alexander Batteries, New Product/OEM Divison, San Diego, CA 92128 

.. 619-480-4445 

Engineered Assemblies Co^., Clifton, NJ 07011 . 201 -340-0600:1 -800-950-9111 

Gates Energy Products, Gainesville, FL 32602 . 904-462-3911 

Whittaker-Yardney Power Systems, Whittaker-Tech. Prods., Inc., Pawcatuck, CT 02891 
. 203-599-1100 

Battery Chargers - See Chargers, Battery (Vol. D), Power Supplies, 
Plug-in (Vol. D) 

Battery Holders — See Connectors, Battery (Vol. C), Retainers, Battery 
(Vol. C) 

Battery Plugs - See Connectors, Battery (Vo!. C) 

Beads, Shielding, Ferrite - See Shielding, Beads, Ferrite (Vol. C) 


Beam SpSitters-3700 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370;1 -800-343-4912 

t Melles Griot, inc., Irvine, CA 92714 .. 714-261 -5600 

§ Optics for Research, Inc., Caldwell, NJ 07006 . 201-228-4480 

t Plumer Precision Optics, Pennsburg, PA 18073 ... 215-679-6272 

Rolyn Optics Co., Covina, CA 91722-2199 .. 818-915-5707/5717 

Tele-Tech Corporation, Bozeman, fv/IT 59715 . 406-586-0291 

t UCE, Inc., Norwalk, CT 06854 . 203-838-7509 


Bearirigs-2500 - See VoL C 

Beepers ~ See Bells, Buzi!ers, Gongs, Sirens & Aura! Warning Devices 
(Vo!. D) 

BeiSs, Buzzers, Gongs, Sirens & Aural Warning Oe¥icaS”220C -• See 
¥€pL D 

Beits, Dial Bnm -- See Cords & Cabl€5, Dial Drive (Vol G) 

Beits, Orive“25<!IO — See ¥oL C 

Benches, Consoles, Tables (Work Stations, Lab & Stiiop)-Also See 

Enclosures, Equipment and Panel Moyotirag-1400 — See VoL C 

Bends & Twists, iySicrowave-3450 - See Vol. A 
Bezels, Shielded <& Unshiieided“24CI0 - See ¥oL C 
Bimetals, Thermostatic-5300 

Hold-Heet PrcKiucts Corp., Chicago, 8L SO640, 312-728-4454;312-72a-4455 


......... B*1539 

t American Etching & Mfg., Pacoima,, CA 91331 -2796 .. 818-896-1187 

Texas Instruments, Connector System, Attleboro, MA 02703 ... 508-699-5269; 

508-699-3450 

Texas Instrs., Matls. & Controls Grp., Attletoro, MA 02703... 617-699-3800 

Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907. 419-525-8500 


Bios, Part Storage-1400 - See ¥oL C 

Bios, Static Condyctive-1400 ~ See VoL C 

Biackbody Radiation S0yrceS”29OO' — See VoL D 

Blowers, Ceriitrifugaf-2600 - See VoL. C 

Blowers, Scroll (Squirrel Cage)-26O0 - See VoL C 

Blowers, Tangeotia8“2600 - See Woi. C 

Board Computers & Subassemblies, iViyitibus Compatib8e-2025 - 
See Vol. D 

Board Computers Subassemblies, EXORBUS Compatible-2025 — 
See Vol D 

Board Computers & Subassemblies, PC Bus C©mpat9bte"2025 - 
See VoL D 

Board Computers & Subassemblies, Q Bys/Unibus Compatsbie- 
2025 - See VoL D 

Board Computers & Subassemblies, S100 Bus Compatibie-2025 
See Vol. D 

Board Computers & Sybassembiies, STD Bos Compatibte-2025 — 
See VoL D 

Board Computers & Sybassembiies, VXi Bus Corripatibie-2025 ~ 
See Vol. D 

Board Computers & Sybassembiies, ¥8\^E Bus Compatible-2025 — 
See Vol. D 

Boards, Adapter, SBIVi PC-20CI0 - See VoL D 

Boards, Circuit, Clad-1700 - See ¥qL C 


Boards, Circuit, Unclad-1700 - See Vol. C 
Boards, Display, Graphic-2450 

Applied Data Systems, Baltimore, MD 21202, 800-541-2003;301-576-0335 


. B*1050 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 . B*1066-1067 

ADAC Corp., Woburn, MA 01801 . 617-935-6668 

Adage, Inc., Billerica, MA 01821 . 508-667-7070 

Automation Displays Inc., Eau Claire, W! 54703 .. 715-834-9595 

tAydinCorp., Horsham, PA 19044 . 215-657-7510 

C & C Technology Inc., West Chicago, IL 60185 .. 312-231 -0015 

§ Colorgraphic Communications Corp., Atlanta, GA 30366 ... 404-455-3921 

Dataq Instruments, Inc., Akron, OH 44311 ..... 216-434-4284 

Digital Equip., Marlborough, MA 01752 

DOW SWITCH, Wilmington, MA 01887... 617-935-6395 

t DY-4 Systems Inc., Nepean, Ont, CANADA K2H 9J4 .... 613-596-9911 

Dymec Silicon Transistor Corp., Winchester, MA 01890 . 617-729-7870 

§ Dynatech Computer Company, Mountain View, CA 94039-7400 . 415-964-7400 

t Eastern Electronics Mfg. Corp., National Patent Dev. Corp., East Hartford, CT 06108 

. 203-528-9821 

General Digital Corp., Manchester, CT 06040 . 203-647-9700 

IDE Associates, Inc., Billerica, MA 01821 . 617-663-6878 

Ironies Incorporated, Ithaca, NY 14850. 607-277-4060 

KMC Systems, Inc., Midland Pk., NJ 07432 . 201-447-0007 

Matrox Electronic Systems, Ltd., Dorval, QU, CANADA H9P 2T4. 514-685-2630 

Mauell Corp., Dillsburg, PA 17019 . 717-432-8686 

Micro Industries, Westerville, OH 43081 . 614-895-0404 

Paracom Inc., West Chicago, IL 60186 . 312-293-9500 

PERX,Inc., San Mateo, CA 94402 . 415-573-0801 

Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578 . 312-438-4000 

Raster Graphics, Irrc., Bend, OR 97701 . 503-388-2584 

Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

Tektronix, Inc., Beaverton, OR 97077 . 800-835-9433 

§ Western Digital Corp., Itvine, CA 92714 .. 714-863-0102 


Boards, Sintegrateci Ciircyit - See Boards, Plug-in (Vol. C) 

Boards,.Plyg“m-3200 - See ¥oL C 

Boards, Piog-io, Extender-3200 — See Vol. C 

Boards,. Piug-ki, lriterface-3200 — See Vol. C 

Boards, Plug-isi, Memory-3200 - See Vol. C 

Boards, Plug-In, Multifunction I/O Boards-2000 - See Vol. D 

Boards, Plug-in Processor-1900 - See Vol. D 

Boards, Piog-in, Prototype-4200 - See Vol. C 

Boards, Prewired, High Density-3200 — See Vol. C 

Boards, Printed Circuit — See Circuits, Printed, Rigid (Vol. C) 

Boards, Programming-3200 — See Vol. C 

Bobbins, Winding, Coil ^ Transformer-Also See Coil Assemblies & 
F©rms-25CI0 - See Vol. C 

Bolometers, iiifrarecl-2900 - See VoL D 
Bolometers, Microwave-2900 — See Vol. D 
BoSts-2S00- - See ¥oL C 
Books “ See Technical Books (Vol D) 

Boosters, Low Line Voltage, Automatic - See Regulators & 
Stabilizers, Voltage (Vol. D) 

Boxes, Decade — See Decade Boxes (Vol. D) 

Boxes, Junction, Outlets & Wail Plates-1400 - See Vol. C 
Boxes, Metal & Plastic - See Enclosures (Various types) (Vol C) 

Boxes, Power Outlet - See Boxes, Junction, Outlets & Wall Plates 
(Vol. C) 

Boxes, Shipping (Reusable) — See Enclosures, Shipping (Vol. C) 
Brackets, Antenna -- See Mounts, Antenna (Voi. D) 

Braid, Cable-Also See Wire Shielding-SOOO — See Vol C 


Brakes, Clutches, Electromechaoicai-SSOO 

fl^icro Mo Electronics, InL, St Petersburg, FL 33701, 813-822-2529 ..... B*19S6 

Regdon Solenoid, Inc., Westmont, iL 80559, 312-7a9-om ... B*1670 

Vemitech.-Vernitron Corp., Deer Pk., NY 11729, 51S-58S-5100 . B®1316 

§ Altech Corp., Somerville, NJ 08876 ..... 201 -359-4454 

t Cgribbean Assemblies, Inc., Casselberry, FL 32708 ..... 407-327-0602 

Dial Products Co., Bayonne. NJ 07002 ....... 201-HE7-0720 

§t Facet Enterprises, Ina, Elmira, NY 14902 .... 607-737-8011 

§ Machine Components Corp., Plainview, NY 11803 .... 516-694-7222 

§t Motion Control Group, American Precision Industries, Oceanside, CA 92054 

........ 619-439-7500 

PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 ....... 203-758-8272 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 


B*13 


























































Brakes, Magnetic-3500 


PRODUCT INDEX & DIRECTORY 


Brakes, Magnetic-3500 

t Micro Mo Electronics, Inc., St Petersburg, FL 33701,813-822-2529 .B*1281, 

1966 

Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 .. B*1285 

Regdon Solenoid, Inc., Westmont, IL 60559, 312-789-0600 . B*1670 

t Vernit^h:VernitronCorp., Deer Pk., NY 11729, 516-586-5100 . B«1037 

Vernitron Controls, Vernitron Corporation, San Diego, CA 92073, 619-428-5581 

...... B*1313 

Ambi-Tech Inda, Hillsdale, NJ 07642 ... 201 -666-0504 

§ B & B Motor & Control Corp., B & B Long Island City, Burlington, CT 06013 

....... 203-673-7151 ;800-638-7808 

t Dial Products Co., Bayonne, NJ 07002 . . 201-HE7-0720 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

Wl 53216 .... .....:... 414-449-7487 

§t Facet Enterprises, Inc, Elmira, NY 14902 .. 607-737-8011 

§t Machine Components Corp, Pl^nview, NY 11803 .... 516-694-7222 

§t Motion Control Group, American Precision Industries, Oceanside, CA 92054 

............ 619-439-7500 

t Perfect Gear & Instrument, Designatronics, Inc, New Hyde Park, NY 11040 


. 516-328-3300 

t PIG Design, Remington Technologies, Inc, Middlebury, CT 06762 . 203-758-8272 

§ Square D Co, Palatine, IL 60067.. 312-397-2600 

t SR Engineering, BW/IP International, Inc, Garden Grove, CA 92643 .... 714-554-4200 

t Sterling Instruments, New Hyde Pk., NY 11040 .. 516-328-3300 

t Techno, A DSG Company, New Hyde Park, NY 11040 . 516-328-3970 

Brakes, Mechanical-3500 

Jan Hardware Mfg. Co., Long Island City, NY 11101, 718-361-0800 . C*1586 

Micro Mo Electronics, Inc., St Petersburg, FL 33701, 813-822-2529 . B*1281 

Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . B*1285 

t Stock Drive Products, Div. of Designatronics, inc.. New Hyde Pk., NY 11040, 

516-328-0200;328-3300 . B-1305 

§t Facet Enterprises, Inc, Elmira, NY 14902 ... 607-737-8011 

§t Machine Components Corp, Plainview, NY 11803 . 516-694-7222 

PIC Design, Remington Technologies, Inc, Middlebury, CT 06762 . 203-758-8272 

t Sterling Instruments, New Hyde Pk., NY 11040 . 516-328-3300 

t Techno, A DSG Company, New Hyde ParK NY 11040 . 516-328-3970 

t Vernitech;Vemitron Corp, Deer Pk., NY 11729 .. 516-586-5100 


Breadboard Assembiies-4200 - See Vol. C 

Breadboards & Breadboard Kits - See Kits, Breadboarding (Vol. C) 

Bridge Rectifiers, Siiicon-Also See Rectifiers, Bridges & 
Assemblies-4800 - See Vol. A 

Bridges, Admittance-2900 ~ See Vol. D 
Bridges, Antenna - See Bridges, RF (Vol. D) 

Bridges, Audio-1900 - See Vol. D 

Bridges, Capacitance-2900 - See Vol. D 

Bridges, Deviation-2900 - See Vol. D 

Bridges, Dissipation Factor-2900 — See Vol. D 

Bridges, Impedance-2900 - See Vol. D 

Bridges, Inductance-2900 — See Vol. D 

Bridges, Kelvin-2900 - See Vol. D 

Bridges, LCR-2900 - See Vol. D 

Bridges, Limit - See Bridges (Specific Types) (VolD) 

Bridges, Megohm -- See Bridges, Resistance (Vol. D) 

Bridges, Power, RF-2900 - See Vol. D , 

Bridges, Programmable - See Bridges (Specific Types) (Vol. D) 
Bridges, Q-2900 -- See Vol. D 
Bridges, Ratio - See Meters, Ratio (Vol. D) 

Bridges, Resistance-2900 - See Vol. D 
Bridges, RF-2900 - See Vol. D 
Bridges, Silicon Celi-4800 - See Vol. A 
Bridges, Strain Gauge-2900 - See Vol. D 
Bridges, Synchro & Resoiver-2900 - See VohD 
Bridges, Telephone/Data-1900 ~ See Vo/. D 
Bridges, Temperature-2900 - See Vol. D 
Bridges, Wheatstone-2900 - See Vol. D 


Brushes & Brush Assemblies-3500 

Airflyte Elctrns. Co., Bayonne, NJ 07002, 201-436-2230 . 8*1228-1232 

t Fabricast, S. El Monte, CA 91733, 818-443-3247 ... B*1247 

t Graphite Metallizing Corp., Yonkers, NY 10702, 914-968-8400 . B*1252 


t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 


703-953-4751 ..... 8*1267-1268,4270,1276 

The J. M. Ney Compahy, Bloomfield, CT 06002, 203-242-2281 .. C*1619 

t Danmar Inds., Chatsworth, CA 91311 .......... 818-882-7979/5280 

§t Eraser Co., Syracuse, NY 13221 . .. 315-454-3237 

§t Facet Enterprises, Inc., Elmira, NY 14902 ..... 607-737-8011 

§ GC-Thorsen, Rockford, IL 61105-1209 .. 815-968-9661 

Jonard Industries Corp., Tuckahoe, NY 10707 ... . 914-793-0700 

Litton Potentiometer Div., Mt Vernon, NY 10551 .... 914-664-7733 

t Maurey Instrument Corp., Chicago, IL 60629 ... 312-581-4555 

t Micro-Products Engineering Co., NevyarK NJ 07108.....;.. 201 -824-8467 

Stackpole, Carbon Div., St Marys, PA 15857 . 814-781-1234 

§t Superior Carbon Products, Inc., Walnut Grove, MS 39189 ... 601-253-2442 

§Techni-Tool, Plymouth Meeting, PA 19462 ... . 215-825-4990 

Thermotech Div. of Menasha Corp., Hopkins, MN 55343 . 612-933-9400 

tUnit Industries, Fullerton, CA92631 .. 714-871-4161 


Buffers, Data - See Spoolers, Printer Buffers (Vol. D) 

Bulbs - See Lamps, Miniature & Subminiature (Vol. B) 

Bumpers-2500 - See Vol. C 
Burnishers, Contact-5400 - See Vol. C 
Burnishers, Flexible Head-5400 - See Vol. C 
Bus Bars, Surface Mount-3200 - See Vol. C 
Bus Bars & Systems-3200 - See Vol. C 

Bus Compatible Instruments - See Instruments, Test and Measuring, 
GPIB Compatible (Vol. D) 

Bushings, Glass, Plastic, Metal, Rubber, etc.-2500 - See Vol. C 

Busses, Multibus, Q Bus, S100 Bus, STD Bus — See Board 
Computers & Subassemblies (Vol. D) 

Buzzers, Electronic - See Bells, Buzzers, Gongs, Sirens & Aural 
Warning Devices (Vol. D) 

Cabinets, Plastic - See Enclosures, Nonmetallic (Vol. C) 

Cabinets & Accessories, Metal - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Cable, Audio-6000 - See Vol. C 

Cable, Battery Booster-6000 — See Vol. C 

Cable, Coaxial-6000 - See Vol. C 

Cable, Communication-6000 - See Vol. C 

Cable, Computer-6000 - See Vol. C 

Cable, Data Transmission-6000 — See Vol. C 

Cable, Dial — See Cords & Cable, Dial Drive (Vol. C) 

Cable, FEP lnsulated-6000 - See Vo/. C 

Cable, Fiber Optic-2475 

§t Belden Wire and Cable, Cooper Industries, Richmorsd, IN 47375, 

317-983-5200;800-BELDEN-1..... C*1768 

§ Daburn Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 .. C*1848 
Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 

..,.... B*1206-1207 

Fiberoptic Systems, inc., Simi Valley, CA 93063,805-583-2088 ... B*1205 

Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 .. B*1214 

§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 ... B*1215 

§ AMP, Harrisburg, PA 17105 . 717-564-0100 

Andrew Corp., Orland Pk., IL 60462 . 800-255-1479 

§t APEC Fiber Optics Corp., College Station, TX 77840 ... 409-693-5397 

§t AT&T Microelectronics, Allentown, PA 18103 . 1-800-372-2447;ln Can.: 

1-800-553-2448 

§ Banner Engineering Corp., Minneapolis, MN 55441 . 612-544-3164 

§t Berk-Tek Inc., New Holland, PA 17557 .. 717-354-6200 

§t BIW Cable Systems, Inc., N. Dighton, MA 02764 . 508-822-6600 

Breeze-lllinois, TransTechnology Corp., Peoria, IL 61615-1584 . 309-693-3300 

§ BRIntec Corp., Brand-Rex Cable Systems Division, Willimantic, CT 06226-1128 

. 203-456-8000 

§Cablex, Inc., Englewood, CO 80112 . 303-792-5760 

§ Canada Wire and Cable Limited, Don Mills, Ontario, CANADA M3C 3J4 

. 416-424-5000 

Canstar, Canada Wire & Cable, Ltd., North YorK Ont, CANADA M2H 3H7 


.... 416-756-4100 

CICOIL CORP., Valencia, CA 91355-3428..... 805-295-1295 

§ Codenoll Technology Corp., Yonkers, NY 10701 ...... 914-965-6300 

Computer System Products, Minneapolis, MN 55447 . 612-476-6866;800-422-2537 

§ Custom Cable Corp., Westbury, NY 11590 . 516-^34-3600 

Dolan-Jenner Inds., Woburn, MA 01801 ... .. 617-935-7444 

t Electro Weave, Worcester, MA 01604.. 617-752-8932 

Fiberguide Industries Inc., Stirling, NJ 07980 . . 201-647-6601 

Fiberoptics Technology, Inc., Pomfret, CT 06258 .. 203-928-0443,800-433-5248 


t Fibronics International Inc., Communications Way, Hyannis, MA 02601 -1892 

.... 508-778-0700 
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Cable & Assemblies (MIL)-2440 


t Force, Inc, Christiansburg, VA 24073 .. 703-382-0462 

§t General Cable Co., Fiber Optics Div., S. Plainfield, NJ 07080 . 201-769-3200 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 ... 201 -239-3400 

W. L Gore & As,socs., Inc, Phoenix, AZ 85076 ... 602-526-1290 


GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 


Cable & Assemblies (MIL)-2440 

American Insulated Wire Corp., Leviton Mfg. Co., Pawtucket, Rl 02862, 

401-726-0700 .... C«1763 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 
203-265-8910 ....... C«1266 


...... 800-433-4837 

§t Hewlett-Packard Co., Cupertino, CA 95014... 800-752-0900 

§ Light Control Systems Inc., Tyngsboro, MA 01879 . 617-649-9870 

t Manage, Inc., Fibre Optics Elctrna Sys. Grp., Chicopee, MA 01014 . 413-592-9123 

§ Math Assocs, Westbury, NY 11590 . 516-334-6800 

t3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

Micro-Coax Components, Inc., a UTI Company, Collegeville, PA 19426 .. 215-489-3700 
Microdot, Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 

Micro Switch, A Honeywell Div, Fre^rt, IL 61032 . 815-235-6600 

§ Olympic Wire & Cable, Fairfield, NJ 07006 . 201-227-7996 

tOptelecom, Inc., Gaithersburg, MD 20877 . 301-840-2121 

t Optica! Cable Corp., Salem, VA 24153-0999 ... 703-389-9900 

t Pasternack Enterprises, Irvine, CA 92713 . 714-261-1920 

§ Photoswitch Div., Allen Bradley Co., Waltham, MA 02154 . 617-466-8000 

Raychem Corp, Elctrna Grp, Menlo Park, CA 94025 . 415-361-3860 

Rehlander Assoca, Beverly, MA 01915 .... 617-922-5961 

§t Remee Products Corp, Florida, NY 10921 . 914-651-4431 

ISiecor Electro-Optic Products, Siecor Corporation, Research Triangle Park, NC 27709 

. 1-800-888-LAN1;919-481-5100 

§t SpecTrar^ Corp., Sturbridge, MA 01566. 508-347-2751 

§1 Standard Wire & Cable Co., Ftancho Dominguez, CA 90220 .. 213-609-1811; 

800-447-0006/821-527 

§ Storm Products Co, Hinsdale, IL 60521 . 312-323-9121 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 . 201-685-1600 

t United Wire & Cable Corp, Worcester, MA 01604 . 617-757-3872 

Welch Allyn, Inc., Industrial Products Division, Skaneateles Falls, NY 13153-0187 

. 315-685-8945 

§t Western Electrorric Products Co., San Clemente, CA 92672 . 714-492-4677 

§1 Whitnior Wire & Cable, Valencia, CA 91355 . 805-257-2400 


t Woven Electronics, Woven Electronics Corporation, Simpsonville, SC 29681 

.. 803-963-5131 


Cable, Flame Retardaot-SOOO -■ See VqL C 

Cable, Fla!-6000 - See VoL C 
Cable, Heater-6000 - See VoL C 

Cable, High Temperature (Over 125 + C)-6000 ~ See Vol. C 


Belden Wire and Cable, Cooper Industries, Richmond, IN 47375, 

317-983-5200;800-BELDEN-1......... C*1768 

§t Brim Electronics, Fair Lawn, NJ 07410, 201-796-2886 ... C«1820,1826,1828-1829 
Caton Connector Corp., Kingston, MA 02364, 617-585-4315 ....... C*1303-1304 

Comm/Scope, Inc., Network Cable Div., Hickory, NC 28603, 

704-324-2200;800-982-1708 .... C«1831 

Component Mfg. Svc., Inc., W. Bridgewater, MA@2379, 508-^0-0111 ... C«1309 
§t Daburn Electronics & Cable Corp., Noithvale, NJ 07647, 201-768-5400 

....... C»1848-1849,1851 

t GSI Corp., Timonium, MD 21093, 301-252-1768.. C*1860-1861 

t Jettron Products Inc., E Hanover, NJ 07936, 201-887-0571 ........ €*1392-1393 

§t Judd Wire Inc., Turners Falls, MA 01376, 413-863-4357 ... B*1019 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 .......... C*1871 

Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 .. C*1458 

National Wire & Cable Corp., Los Angeles, CA 90031-1780, 213-225-5611 

..... C*1886,1889-1896 

§ Pomona Electronics, Pomona, CA 91766, 714-623-3463.. C»1477 

Precision Interconnect, Portland, OR 97224, 503-620-9400 ... C*1918 

Ritz Electronics/Relco, New Dundee, Ont, CANADA NOB 2EO, 519-696-2616 

. C*1087 

Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 . C«1518-1519 

tTrompter Electronics, Inc., Sterling Holding, Westlake Village, CA 91359-5069, 

818-707-2020 . C«1554 

§t U.S. Power Converting Company/Reico, Leonard V. Snow & Assocs., Torrance, 

CA 90503, 213-316-9984 .. C®1087 

ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598 .. 914-962-2253 

t Accurate Electronics, Elyria, OH 44036 ... 216-366-6330 

Adirondack Wire & Cable, ACS Industries Inc., WoonsockeL Rl 02895 


1-401-769-1600 


Advanced Techn. Research Labs., Alexandria, VA 22312... 703-750-2920 

t Advance Wire & Cable, The Advance Group, Belmont CA 94002 ....... 415 -592-4550 

Alpha Products, Inc., WestlaKe Village, CA 91362 . 818-889-9304 

Alpha Wire Corp., Elizabeth, NJ 07207-0711 ... 201 925-8000 

Amphenol Interconnect Products, EndicotS, NY 13760.. 607~75<1--444*1. 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Augat Inc., Interconnection Products Group, Attleboro, MA 02703 . 508-222-2202 

t Automatiori Elctrns., RJA Inds., Inc., Chatsworth, CA 91311 ... 818-998-5124 

t Breeze-lllinois, TransTechnology Corp., Peoria, IL 61615-1584 . 309-693-3300 


§t BRIntec Corp., Brand-Rex Cable Systems Division, Willimantic, CT 06226-1128 

. 203-456-8000 


Cable, High Voltage (1,000 Volts & Over)-6000 - See VoL C 

Cable, IEEE 488 (GP!B)-6000 - See ¥oL C 

Cable, SristrumefitatiOD & Controf-6000 See Vol. C 

Ctibie, lotercommunication & Sound System - See Cable, Audio 

(Voi. C) 

Cable, irraci8ated“60CI0 See ¥oL C 
Cable, Lorn? Capacitance-SOOO - See Vo!. C 
Cable, Microphone-SOOO See Vol. C 
Cable, Myiticonciyctor-SOOO - See VoL C 
Cable, PSeiiym-6000 - See Vol. C 
Cable, Power-6000 — See VoL C 
Cable, Retractile - See Cords, Retractile (Vol. C) 

Cable Retractors-1400 - See Vol. C 
Cable, Ribbon - See Cable, Flat (Vol. C) 

Cable, Rotator Antenna — See Cable, Multiconductor (Vol. C) 

Cable, Satellit@-6000 - See Vol. C 

Cable, Secorlty-SOOO - See ¥oL C 

Cable, Shielded-SOOO - See Vol. C 

Cable, Speaker-6000 - See Vol. C 

Cable, Telephone-SOOO - See Vol. C 

Cable, TFE insulated-SODO - See VoL C 

Cable, Tliermocoyple-SOOO - See ¥oL C 

Cable, Transmission Line, Power-6000 ~ See ¥oL C 

Cable, Triaxial-6000 - See ¥oL C 

Cable, TV (Incl. Camera)-6000 - See ¥oL C 

Cable, Twisted Pair-6000 - See ¥oL C 

Cable, Woven Conductor-6000 - See ¥oL Q 


Burton Electrical Engineering, Wyle Laboratories, El Segundo, CA 90245-0217 

... 213-772-1406 

t Cable Systems, Inc., Everett, MA 02149 ... 617-389-7080 

t Cabletest Products Go., Melrose, MA 02176 . . 617-665-2932 

§ Cablex, Inc., Englewood, CO 80112 ... 303-792-5760 

tCAD Engrg. & Assembly Inc., Mentor, OH 44060 . 216-255-7744 

t Capulum Cable Technology, Ltd., Nepean, Ontario, CANADA K2H 9C1 .. 613-726-1966 

tCardinal Control Co., Kensington, CT 06037 . 203-828-6379 

t CICCIL CORP., Valencia, CA 91355-3428 . 805-295-1295 

t Coaxitube Corp., Salisbury, MD 21801 ... 301 -546-3911 

Communication Devices, Inc., Scarborough, Ont, CAN M1H3A4 . 416-439-6320 

Computer System Products, Minneapolis, MN 55447 . 612~476“6866:800-422-2537 

Consolidated Electronic Wire & Cable, Franklin Park,!!.. 60131-1412 .... 312-455-8830 

§ Control Cable, Inc., Baltimore, MD 21207.... 301 -296-4411 

§ Cooner Wire Co., Chatsworth, CA 91311 . 818-882-8311 

tCSD Industries, Inc., dba C Enterprises , San Marcos, CA 92069 . 619-744-8182; 

800~3v34-3815:800-423-3345 

t DataCon, Inc., Burlington, MA 01803 ..... 617-273-5300 

t De Anza Mfg. & Svcs. Inc., Sunnyvale, CA 94089 .... 408-734-2020 

§t Dearborn Wire & Cable, Inc., Wheeling, IL 60090 . 312-459-1000;800-323-0198 

t Diagostic Instrument Corp., Ayer, MA 01432 ... 508-772-4572 

tDilwol, Burlington, Ontario, CANADA L7N3G2 . 416-335-2343 

t Electroprep, Inc., Cataumet, MA 02534 ... 617-563-5559 

T Electro-Support Systems, Temecula, CA 92390 . 714-676-2751 

t EM.S., Div. of Sandberg Industries, Tustin, CA 92680 .. 714-669-9473 

t Excel Specialty Corp., Chicago, IL 60660 . 312-262-4781 

t The First Electronics Corp., Boston, MA 02125 . 617-288-2430 

t Gavitt Wire & Cable, Brookfield, MA 01506...... 508-867-6476 

t W. L Gore & Assocs., Inc., Phoenix, AZ 85076 .. 602-526-1290 

tW. L Gore & Assocs., Newark, DE 19714 .. 302-738-4880 

Hudson Industries, Hudson, NH 03051 .... 603-880-7712 

nr Sealectro, Trumbull, CT 06611 .... 203-372-4118 

Judd Wire Inc, San Marcos, CA 92069.619-744-7720 

t Lamtech Electronics, Garland, TX 75042.. 214-272-3504 

t Lynn Electronics, Feasterville, PA 19047 .. 215-677-6700:800-523-6075 

§ Markel Corp, Norristown, PA 19404........ 215-272-8960 

§t 3M-Electronic Products Division, Austin, TX 78769-2963 .... 512-984-1800 

§t Microdot, Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 

National Telephone & Electronics Inc, Miami, FL 33172 ... 305-592-0551 

t N.ED. Cable Co, Div. of Electro-Prep, Inc, Salem, MA 01970 .. 617-745-9911 

t Olympic Wire & Cable, Fairfield, NJ 07006 .. 201 -227-7996 

t Pasternack Enterprises, Irvine, CA 92713 ....... 714-261-1920 

§t Precision Tube, N. Wales, PA 19454 ... 215-699-5801 

t Product Technology, Inc, Irvine, CA 92714.. 714-474-8998 

Pulse Tronic Inc, Ville St Laumet Que, CANADA H4L 4Z8 . 514-747-6028 

t Reactel, Inc, Rockville, MD 20850 ..... 301 -279-5535 

t Shogyo International Corp, Great Neck, NY 11021___ 516-466-W11 

SPS Inc. (Muirhead Vactric),Springfield, NJ 07081 ... 201-376-1222 

t Storm Products Co, Hinsdaie, IL 60521 ..... 312-323-9121 

§ Support Systems Inti. Corp, Richmond, CA 94804 .... 415-^234“9090 

t Techdyne, Inc, Lance Wire & Cable Div, Hamden, CT 06514 ... 203-288-5571 
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Cable & Assehublies (MIL)-2440 (Cont’d) 

t Tech Laboratories Inc, Palisades Pk, NJ 07650 ....... 201-944-2221 

t Tevelec, Ltd, Mississauga, Ontario, CANADA L4W 2W6 .. — 416-624-5241 

t Victor Elec. Wire & Cable, W. Warwick, Rl 02893 .. 401-821-1700;SALES 401-821-7800 

Weico Wire & Cable, Edgewood, NY 11716 ... . 516-254-2970 

§t Western Electronic Products Co, San Clemente, CA 92672 . . 714-492-4677 

t Western Reserve Electronics, Twinsburg, OH 44087 ... 216425-4951 

Whitmor Wire & Cable, Valencia, CA 91355 . .... 805-257-2400 

§t Wikx) Wire & Cable Co, Inc, San Jose, CA 95133 . ... 406926-8880 

t Wire-Pro, Inc, Salem, NJ 08079. ... 6069367601 ;6069367651 

t Zippertubing Co, Los Angeles, CA 90061 ..... 213-321-3901 

Cable & Connectors, Satellite Antennas-1900 - See Vol. D 
Cable Assemblies & Harnesses-6000 - See Vol. C 
Cable Assemblies, Microwave-3450 — See ^o/. A 
Cable Fault Locators-2900 ~ See Vo/. D 
Cable (MIL), Flat-2440 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 ...... C*1266 

§t Dabum Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 .. C*1848 

t GSI Corp., rimonium, MD 21093, 301-252-1768. . C*1860-1861 

t Advanced Circuit Technology. Nashua NH 03062 . 603-8866000;800-234-FLEX 

§t Alpha Wire Corp, Elizabeth, NJ 07207-0711 . . 201 -925-8000 

Amphenol Interconnect Products, Endicott, NY 13760. . 607-754-4444 

§t Brim Electronics, Fair Lawn, NJ 07410 . 201-7962886 

§t BRIntec Corp, Brand-Rex Cable Systems Division, Willimantic, CT 062261128 

.. . 203-4568000 

§ Cablex, Inc, Englewood CO 80112 . 303-792-5760 

t CICOIL CORP, Valencia CA 913563428. 805-2961295 

Dearborn Wire & Cable, Inc, Wheeling, IL 60090 .. 312-4561000:806323-0198 

t FLEX-Link Producta Inc, San Fernando, CA 91340 . 8168961451 

t W. L Gore &ASSOCS, Inc, Phoenix, AZ 85076 . 602-5261290 

t W. L Gore & Assocs, Newark, DE 19714 . 302-738-4880 

§ 3M-Electronic Products Division, Austin, TX 787662963 . 512-984-1800 

Omega Engineering, Stamford CT 06907 . ... 8068266342 

§tPandult Corp, Tinley Park, IL 60477-0981 . 806777-3300 

Raychem Corp, Elctms. Grp, Menlo Park, CA 94025 ... 416361 -3860 

§ Support Systems Inti. Corp, Richmond CA 94804 . 415-234-9090 

t Tech Laboratories Ina, Palisades Pk., NJ 07650 . 201-944-2221 

t Temp-Flex Cable, Inc, S. Grafton, MA 01560. 5068365987 

Weico Wire & Cable, Edgewood NY 11716. . 516254-2970 

§ Wilco Wire & Cable Co, Inc, San Jose, CA 95133 . 4069268880 

. t Wira-Pro, Inc, Salem, NJ 08079 .. 6069367601:6069367651 

Cable (MIL), RF-2440 

ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598,914-962-2253 

. C*1761-1762 

§t Comm/Scope, Inc., Network Cable Div., Hickory, NC 28603, 

704-324-2200;800-982-1708 . 0*1831,1833 

§t Daburn Eiectronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 .. C*1848 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 . C*1868,1871 

National Wire & Cable Corp., Los Angeles, CA 90031-1780, 213-225-5611 

. 0*1887-1890 

Breeze-lllinois, TransTechnology Corp, Peoria, IL 616161584 . 3066963300 

§t Brim Electronics, Fair Lawn, NJ 07410 . . 201-7962886 

§t BRIntec Corp, Brand-Rex Cable Systems Division, Wiljimantic, CT 062261128 

.. 203-4568000 

Carol Cable Co. Inc, Pawtucket Rl 02862 . 401-724-9605 

Concord Electronics Corporation, New York, NY 10012 . 1-212-777-6571 

t Danmar Inds, Chatsworth, CA 91311 .. 816882-7979/5280 

Dearborn Wire & Cable, Inc, Wheeling, IL 60090 . 312-4561000;806323-0198 

§ Electronic Resources Inc, Sunnyvale, CA 94089 . 4067461420 

§tFLSurprenant Div, Clinton, MA01510 . 617-3661401 

t W. L Gore & Assocs, Inc, Phoenix, AZ 85076 ..... 602-5261290 

t W. L Gore & Assocs, Newark, DE 19714 . 302-738-4880 

MicrodoL Interconnect Systems Division, Montgomeryville, PA 18936 ... 2166965373 

t Plastoid Corporation, Hamburg, NJ 07419 . 201 -827-7141 

Raychem Corp, Elctma Grp, Menlo Park, CA 94025. . 416361-3860 

Remee Products Corp, Florida, NY 10921 . 914-651-4431 

§t Specialty Cable Corporation, Wallingford CT 06492.. 806456SPEC 

t Storm Products Co, Hinsdale, IL 60521 .... 312-3269121 

§ Support Systems Inti. Corp, Richmond CA 94804 . 416234-9090 

§t Teledyne Thermatics, Tele^e Inds, Inc, Elm City, NC 27822 . 916236-4311 

Weico Wire & Cable, Edgewood NY 11716.. 516254-2970 

§t Western Electronic Products Co, San Clemente, CA 92672 .. 714-492-4677 

t Whittaker Corp, Electronic Resources Div, SimI Valley, CA 93063 . 806584-4100 

§ Wilco Wire & Cable Co, Inc, San Jose, CA 95133 . 4069268880 

t Wire-Pro, Inc, Salem, NJ 08079.. 6069367601 ;6069367651 

Cages, Card - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 

Calculators, Industrial Process-4200 - See Vol. C 

Calibration & instrument Repair Services - See Services, Calibration 
& Instrument Repair (Vol. D) 

Calibrators, Acceierometer-2900 - See Vol. D 

Caiibrators, Attenuation-2900 - See Vo/. D 

Caiibrators, Automated-2900 - See Vol. D 

Caiibrators, Crystai-2900 ~ See Vo/. D 


PRODUCT INDEX & DIRECTORY 

Calibrators, Current-2900 - See Vol. D 
Calibrators, Fiuxmeter-2900 - See Vo/. D 
Calibrators, Frequency-2900 ~ See Vo/. D 
Calibrators, LVDT-2900 ~ See Vo/. D 
Calibrators, Magnetic Field-2900 — See Vo/. D 
Calibrators, Meter - See Testers, Meter (Vol. D) 

Calibrators, Oscilloscope-2900 - See Vol. D 
Calibrators, Sound Level-2900 ~ See Vol. D 
Calibrators, Sweep - See Generators, Sweep (Vol. D) 

Calibrators, Synchro-2900 - See Vol. D 
Calibrators, Time Base-2900 - See Vol. D 
Caiibrators, Transducer-2900 - See Vo/. D 
Calibrators, Voltage-2900 - See Vo/. O 
Calibrators, VSWR-2900 - See Vo/. D 
Calorimeters, Microwave-2900 — See Vo/. D 
CAMAC Moduies - See Modules, CAMAC (Vol. D) 

Cameras, Data Recording-2325 - See Vol. D 
Cameras, Digital Image Acquisition-2325 — See Vo/. D 
Cameras, Image Converter-1900 - See Vol D 
Cameras, lnfrared-2325 ~ See Vol D 
Cameras, Machine Vision-4100 - See Vol. D 
Cameras, Oscilioscope-2975 - See Vol. D 
Cameras, Television-1900 — See Vo/. D 
Cameras, Television, Rber Optic-1900 - See Vol D 

Cans & Flat Packs, Integrated Circuit - See Packages, Integrated 
Circuit (Vol. A) 

Cans, Capacitor, Relay, Semiconductor, Transformer, etc-2500 - 
See Vol C 

Capacitance Comparators - See Bridges, Capacitance (Vol. D) 
Capacitor Hardware-2500 - See Vol C 
Capacitor Leakage Indicators - See Testers, Capacitor (Vol. D) 
Capacitor Wafers-1500 - See Vo/. A 
Capacitors, Chip (For Microcircuits)-1500 -- See Vol A 
Capacitors, Energy Storage-1500 - See Vol A 
Capacitors, Fixed, AC (Incl. Motor Start)-1500 - See Vol A 
Capacitors, Fixed, Air-1500 - See Vol A 
Capacitors, Fixed, Aluminum Electrolytic-1500 - See Vol A 
Capacitors, Fixed, Ceramic, Disc & Tubular-1500 - See Vol A 
Capacitors, Fixed, Ceramic, Monoiithic-1500 ~ See Vol A 
Capacitors, Fixed, Feedthru-1500 » See Vol A 

Capacitors, Fixed, Film, Metallized & NonmetaHized-1500 - See 
Vol A 

Capacitors, Fixed, Glass-1500 - See Vol A 

Capacitors, Fixed, Laboratory Standard-1500 - See Vol A 

Capacitors, Fixed, Mica-1500 - See Vol A 

Capacitors, Fixed, Mylar - See Capacitors, Fixed, Film (Vol. A) 

Capacitors, Fixed, Oil Filled-1500 - See Vol. A 

Capacitors, Rxed, Paper, Metallized & Nonmetallized-1500 ^ See 
Vol A 

Capacitors, Fixed, Plastic - See Capacitors, Fixed, Film (Vol. A) 

Capacitors, Rxed, Polycarbonate - See Capacitors, Fixed, Film 
(Vol.A) 

Capacitors, Fixed, Polyester - See Capacitors, Fixed, Film (Vol. A) 


-Product sold through distributors t—Product meets MIL specs 
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Caps (MIL)-2440 


Capacitors, Fixed, Polypropylene — See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polystyrene - See Capacitors, Fixed, Film (Vol. A) 

Capacitors, Fixed, Polysulfone - See Capacitors, Fixed, Film (Vol. A) 

Capacitors, Fixed, Porcelain-1500 - See Vol. A 

Capacitors, Fixed, Tantalum Electrolytic-1500 — See Vol. A 

Capacitors, Fixed, Vacuum-1500 - See Vol. A 

Capacitors, Surface Mount-1500 - See Vol. A 

Capacitors, Variable, Air-1500 — See Vol. A 

Capacitors, Variable, Ceramic-1500 - See Vol. A 

Capacitors, Variable, Film-1500 - See Vol. A 

Capacitors, Variable, Gas Filled-1500 — See Vol. A 

Capacitors, Variable, Glass-1500 - See Vol. A 

Capacitors, Variable, HV (Lab Type)-Also See Decade Boxes, 
Capacitance-1500 - See Vol. A 

Capacitors, Variable, Mica-1500 - See Vol. A 
Capacitors, Variable, Padders & Trimmers-1500 - See Vol. A 
Capacitors, Variable, Vacuum-1500 - See Vol. A 
Capacitors (MIL), Fixed-2440 

t American Technical Ceramics Corporation, Huntington Sta., NY 11746-2102, 


516-547-5700 ... A*1007-1011 

ASC, Canoga Pk., CA 91304, 818-710-8555 . A-1014-1016 


t AVX Corporation, Myrtle Bch., SC 29577, 803-448-9411 

.......... A*1019-1020,1022-1023, B-1008 

§t Component Research Co. Inc., Santa Monica, CA 90404, 213-829-3615 .. A*1026 
CS8 Capacitors, CSI Technologies, San Marcos, CA 92069, 619-747-4000 

... A*1067 

§t Electronic Concepts, Inc., Eatontown, NJ 07724, 201-542-7880 

... A-1070-1071,1073,1075 

Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705, 714-979-4440 


... A*1076 

ISL Products Int’l, Ltd., Syosset, NY 11791-6093, 516-937-3475 .. A*1085 

t Johanson Dielectrics, Burbank, CA 91505, 818-848-4465.. A*1094 


§t Johanson Manufacturing Corporation, Boonton, NJ 07005, 201-334-2676 

. A-1095 

t Kemet Electronics Corporation, Greenville, SC 29606, 803-963-6621 

. A-1096-1097 

t Mallory Capacitor Co., Emhart Elctri./Elctrn. Grp., Indianapolis, IN 46241, 

317-856-3731 .. A-1108-1111 

t Mepco/Centralab, North American Philips Corporation, Columbia, SC 29212-3198, 

803-772-2500 . A*1122 

t Metuchen Capacitors, Inc., Old Bridge, NJ 08857, 201-679-3366 

. A*1126,1129-1133 

NWL Capacitors, NWL Transformers, Riviera Bch., FL 33404, 305-848-9009 

.. A*1147 

Nytronics Components Grp., Inc., Darlington, SC 29532, 803-393-5421 

. A»1149,1151-1152,1155,1157-1161 


Oxley, Inc., Branford, CT 06405, 203-488-1033 . B*1025 

§tTusonix, Inc., Tucson, AZ 85740-7144, 602-744-0400 . A*1181 

Wesco Electrical Co., Greenfield, MA 01301, 413-774-4358 

.. A»1186-1189,1192-1193 

§t American Capacitor Corporation, Irwindale, CA 91706 . 818-814-4444 

t Cera-Mite Corp, Grafton, Wl 53024 .... 414-377-3500 

§ Chicago Condenser Corp, Chicago, IL 60622 . 312-227-7070 

§t Cornell-Dubilier Eictrns./Sangamo Comps., New Bedford, MA 02744, MA 02741 

. 508-996-8561 

t Cornell-Dubilier Elctms., Wayne, NJ 07470. 201-694-8600 

t Del Elctrns. Corp., Mt Vernon, NY 10550. 914-699-2000 

Delevan Div., American Precision Inds. Inc., E Aurora, NY 14052 . 716-652-3600 

§ Electronic Resources Inc., Sunnyvale, CA 94089 . 408-745-1420 

§t Electron Products, Irwindale, CA 91706 . 818-960-2299 

t Elmag Division, Lindgren RF Enclosures, Riviera Bch., FL 33404 . 407-881-9292 

t Kahgan Electronics Corp., Hempstead, NY 11550 . 516-538-2300 

t KD Components, Inc., Santa Ana, CA 92707 .. 714-545-7108 

t LSI Jennings, San Jose, CA 95122-2696 . 408-292-4025 

Maida Development Co., Hampton, VA 23663 . 804-723-0785, 

Mepco/Centralab Corp. Hdqrtr., North American Philips Corporation, Riviera Beach, FL 
33404. 407-881-3200 


t Mepco/Centralab, North American Philips Corporation, Los Angeles, CA 90039 

. 818-240-4880 

t Mepco/Centralab, North American Philips Corporation, El Paso, TX 79915 

.. 915-779-3961 

t Mepco/Centralab, North American Philips Corporation, Mineral Wells, TX 76067 

.,.... 817-325-7871 

Microcap, Inc., A MicroSemi Company, Escondido, CA 92025 . 619-480-1906 

§t Murata Erie North America, Inc., Smyrna, GA 30080.. 404-436-1300 

§t Murata Manufacturing Co., Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
t Philips Circuit Assemblies, A Subdivision of North American Philips Corp., West 

Lafayette, IN 47906 ........ 317-463-2536 

Pico Electronics, Inc., Mt Vernon, NY 10552 .. 914-699-5514;800-431-1064 

Presidio Components, Inc., San Diego, CA 92121 .. 619-578-9390 


t Rogers Corp., Rogers, CT 06263 . 203-774-9605 

SFE Technologies, San Fernando, CA 91340 . 818-365-9411 

t Shogyo International Corp., Great Neck, NY 11021 .. 516-466-0911 

Southern Electronics, F-Dyne, BurbanK CA 91502 . 818-845-2458 

t Spectrum Control, Inc., Erie, PA 16505 . 814-455-0966 

§t Sprague Electric Company, DistbaDiv., Mansfield MA 02048-9102 . 617-339-8900 


§t Sprague Electric CompanyThe Components Group, Hudson, NH 03051 

......... 603-881-7200 

Sprague Electric Company, FIL-MAG Busine^ Unit San Diego, CA 92154-3483 


... 619-575-9353 

§t Susco Elctrns., Farmingdale, NY 11735 ..... 516-249-4848 

t Tansitor Electronics, Bennington, VT 05201 ... 802-442-5473 

Unitrode Passive Comp. Div., Sun Valley, CA 91 352 . 818-767-6770 


Capacitors (MIL), Variable-2440 

Elpac Components, Elpac Electronics, Inc., Santa Ana, CA 92705, 714-979-4440 

. A*1076 

Johanson Manufacturing Corporation, Boonton, NJ 07005, 201-334-2676 

. A»1095 

Metuchen Capacitors, Inc., Old Bridge, NJ 08857, 201-679-3366 

. A-1130,1132-1133 

Nytronics Components Grp., Inc., Darlington, SC 29532, 803-393-5421 .. A*1160 


Oxley, Inc., Branford, CT 06405, 203-488-1033 . B«1025 

Sprague-Goodman Elctrns., Inc., Garden City Pk., NY 11040, 516-746-1385 

. A*1174-1175 

§t Tusonix, Inc., Tucson, AZ 85740-7144, 602-744-0400 . A«1181 

t Voltronics Corporation, E. Hanover, NJ 07936, 201-887-1517 . A-1185 

§ Electronic Resources Inc., Sunnyvale, CA 94089 . 408-745-1420 

Kemet Electronics Corporation, Greenville, SC 29606 . 803-963-6621 

t LSI Jennings, San Jose, CA 95122-2696. 408-292-4025 

Mepco/Centralab Corp. Hdqrtr., North American PNlips Corporation, Riviera Beach, FL 
33404 . 407-881-3200 


t Mepco/Centralab, North American Philips Corporation, Los Angeles, CA 90039 

. 818-240-4880 

t Mepco/Centralab, North American Philips Corporation, El Paso, TX 79915 

. 915-779-3961 

t Mepco/Centralab, North American Philips Corporation, Mineral Wells, TX 76067 

... 817-325-7871 

James Milien Elctrns., Caywood Eiec;. Inc., No. Andover, MA 01845 . 508-475-7831 

t Philips Circuit Assemblies, A Subdivision of North American Philips Corp., West 

Lafayette, IN 47906 .. 317-463-2536 

Pico Electronics, Inc., Mt Vernon, NY 10552 . 914-699-5514:800-431 -1064 

Stetco, Inc., Franklin Pk., IL 60131 . 312-671-4208 

Caps, Connector-2100 — See Vol. C 

Caps, Forms & Tapes, Heat Shrinkable-Also See Tubing, Heat 
Shrinkable-2500 - See Vol. C 

Caps, Lenses, Indicator Light-2460 

§t Dialight Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 


201-223-9400 ...... B*1141 

§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 . B*1158 

§ Inter-Market, Glenview, (L 60025, 312-729-5330 . B*1178 

§ ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 . B-1164 

Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 .. B»1020,1167 

Oxley, Inc., Branford, CT 06405, 203-488-1033 ... B«1179 

§ Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 ........ B«1188,1191-1195 


t Sorenson Lighted Controls, Hartford, CT 06114, 203-527-3092;1-800-243-0240 
..... B-1198 

§ Visual Communications Co., Inc., San Diego, CA 92128, S19-549-6900 


..... B*1199-1203 

§ Arcolectric Corp., Canoga Park, CA 91304 ... 818-700-1933 

t Atlantic Optical Moulding, Webster, MA 01570 . 617-943-1746 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 .... 508-685-4371 

Display Devices, Inc., Encinitas, CA 92024 ...... —.. 619-753-0113 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace It Commercial Controls Div., Milwaukee, 

Wl 53216 ...... 414-449-7487 

§t Electrical Industries Corp., Murray Hill, NJ 07974 ..... 201-464-3200 

§t Electro-Mech Components, Inc, South El Monte, CA 91733-3689 ....... 818-442-7180 

§ GC-Thorsen, Rockford, IL 6 i 105-1209 ......... 815-968-9661 

§t Genisco Technology Corp., La Mirada, CA 90638 . 714-523-7001 

§t Littelfuse, Inc., Sub. of Tracor, Inc, Des Plaines, IL 60016.. 312-824-1188 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032 ..... 815-235-6600 

NOBEX Div, Griffith Plastics Corp, Burlingame, CA 94010 .. 415-342-8170 

§t Oak Switch Systems, Crystal Lake, IL 60014 ........ 815-459-5000 

Risk George, Inds., Kimball, NE 69145 ... 308-235-4645 

Schott Electronics, Seymour, CT 06483 .... 203-881-0102 

§ Schurter, Inc, Petaluma, CA 94952 ..... 707-778-6311 

§t Shelly Associates, Inc, Tustin, CA 92680 .... 714-669-9850 

§ Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 ..... 603-464-5533 
§t VCH incorporated, Chicago Miniature, Buffalo Grove, IL 60089 .......... 312-456-3400 

Caps, Wire Splicing - See Splicers, Wire (Vol. C) 

Caps (MIL)-2440 

§t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 
t Presidio Components, Inc, San Diego, CA 92121 .. 616-578-9390 


Card Connectors, Surface Mount-2100 — See VoL C 
Card Equipment, Mark Sense-2000 - See Vol. D 
Card Equip., Punch-2000 ~ See Vol. D 
Card Equip., Reader-2000 - See VoL D 
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Cells, Load-5500 


PRODUCT INDEX & DIRECTORY 


Card Equip., Reader/Punch-2000 - See Uo/. D 

Card Holders, Circuit Board - See Enclosures, Cirduit Board, Module, 
& Relay Mounting (Vol. C) 

Cards, Data Communication/lnterfaces-2000 - See Vol. D 
Cards, Linear Function-2000 - See Vol. D 
Cards, LogiC-2000 - See Vol. D 

Cards, Memory - See Memory Devices (Vol. D), Memory Systems 
(VOID) 

Carriers - See Holders & Carriers, Chip (Vol. C) 

Carrier Tape, Component-4100 - See Vol. D 

Carts & Dollies, instrument & Equipment-1400 - See Vol. C 

Cases, Equipment, Instrument, Meter (Portable) - See Enclosures, 
Portable, Metallic & Nonmetalllc (Vol. C) 

Cases, Equipment, Instrument, Meter (Stationary) - See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Cases, Shielded - See Enclosures, Shielded (Vol. C) 

Cases, Transit - See Enclosures, Shipping (Vol. C) 

Casters-1400 - See Vol. C 

Castings, Die, Sand, Permanent Mold-4100 - See Vol. D 
Cathode-Ray Readout Tubes — See Tubes, Readout (Vol. A) 

CATV Systems & Equipment-1900 — See Vol. D 

Cavities, Microwave-3450 - See Vol. A 

Cells, Electrolytic (Timing) - See Timers, Electrolytic Cell (Vol. D) 


Cells, Load>5500 

HBM, Inc., Marlboro, MA 01752. 508-624-4500... B«1958 

t A L Design, Inc., Amherst, NY 14226 ... 716-833-6272 

§ Automatic Timing & Controls Co., King of Prussia, PA 19406.215-337-5500; 

800-441-8245 

BLH Electronics, Inc., Canton, MA 02021 -9111 ... 617-821 -2000 

§ Data Instruments, Inc., Acton, MA 01720 .. 508-264-9550 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 . 513-866-3300 

§t Dillon, W. C., Weigh-Tronix, Inc., Fairmont, MN 56031 . 507-238-4461 

t Entran Devices, Fairfield, NJ 07006 . 201-227-1002;800-635-0650 

§ GSE, Core Inda, Farmington Hills, Ml 48024 .. 313-476-7875 

§ Helm Instrument Co., Inc., Maumee, OH 43537 . . 419-893-4356 

§t Interface, Inc., Scottsdale, AZ 85260 .. 602-948-5555 

§t Kistler-Morse, Redmond, WA 98073 .... 206-881 -8000 

t Kulite Semiconductor Prods., Inc., Leonia, NJ 07605 ... 201-461-0900 

Omega Engineering, Stamford, CT 06907 . . 800-826-6342 

t PCB Piezotronics, Depew, NY 14043-2495 . 716-684-0001 

§t Revere Corporation of America, Wallingford, CT 06492 . 203-269-7701 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc., Columbus, OH 43212 .. 614-486-7723 


Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

.:..... 203-481-5721 

Cells, Photoconductive-3700 

AEG Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 


201-231-8300 .. B*1127 

§ Clairex Electronics, Clairex Corporation, Mt Vernon, NY 10550, 914-664-6602 

. B«1320 

§ EG & G Vactec, St Louis, MO 63132, 314-423-4900. B-1321 

t Silicon Detector Corp., Camarillo, CA 93010, 805-484-2884 . B«1348-1349 

Advanced Detector Corp., Applied Solar Energy Corp., Industry, CA 91746 

.. 818-369-6886 

AEG Corporation, Somerville, NJ 08876-1269 . 201-231 -8300 

fCentronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park, CA 91320-1702 

... 805-499-5902 

EG&G, Inc., Photon Devices, Salem, MA 01970 . ... 617-745-3200 

Hamamatsu Photonics KK., Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

t Infrared Industries, Inc., Orlando, FL 32826 . 407-282-7700 

Optoelectronics/Textron, Petaluma, CA 94975-0039 . 707-763-5900 

§ Raytheon Co., Quincy, MA 02169 ... 617-479-5300 

§ Shokal Far East Ltd., Hartsdale, NY 10530 ... 914-681 -0700 

Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 . 201-321 -3400 

§ Silicon Sensors, Dodgeville, Wl 53533 . 608-935-2707 

t Silonex Inc., Plattsburgh, NY 12901 ... 518-561-3160 

t Texas Optoelectronics, Inc., Garland, TX 75042 . 214-487-0085 

Cells, Photoemissive>3700 

AEG Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 . B*1127 

Clairex Electronics, Clairex Corporation, Mt Vernon, NY 10550,914-664-6602 

. B-1320 

EG & G Vactec, St Louis, MO 63132, 314-423-4900. B-1321 

§t Optek Technology Inc., McKinney, TX 75069, 214-542-9461 .. B-1333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335. B«1334 

Silicon Detector Corp., Camarillo, CA 93010, 805-484-2884 . B«1348-1349 

Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 .... B*1347 


AEG Corporation, Somerville, NJ 08876-1269 ... 201-231-8300 

GOThorsen, Rockford, IL 61105-1209 . ... 815-968-9661 

Hamamatsu Photonics K.K., Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 
§ Thorn EMI Electron Tubes Inc, Fairfield, NJ 07006.. 201-575-5586 

Cells, Photovoltaic-3700 

§ Clairex Electronics, Clairex Corporation, Mt Vernon, NY 10550,914-664-6602 

....... B*1320 

§ EG & G Vactec. St Louis, MO 63132, 314-423-4900. . B*1321 

Energy, Ltd., Bladensburg, MD 20710, 301-699-1144 ................... D*2195 

Marktech International Corp., Menands, NY 12204, 518-436-5865... 8*1172-1173 

Silicon Detector Corp., Camarillo, CA 93010,805-484-2884 .. 8*1348-1349 

Sonnenschein Batteries Inc., Cheshire, CT 06410, 203-271-0091 ;800-4-DRYFIT 

. D*1529 

§ A E G Corporation, Somerville, NJ 08876-1269 . .. 201-231-8300 

AEG Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

.. 201-231-8300 

Antel Optronics Inc., Burlington, Ontario, CANADA L7M 1A6 .. 416-335-5507 

t Atlantic Solar Products, Baltimore, MD 21237 .. 301-686-2500;800-237-6527 

§ C&D Charter Power Systems, Plymouth Meeting, PA 19462 .... 215-828-9000 

t Centronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park, CA 91320-1702 

. 805-499-5902 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 


.... 818-882-0424 

t Dionics, Westbury, NY 11590 .. 516-997-7474 

EG&G, Inc., Photon Devices, Salem, MA 01970 .. 617-745-3200 

§ GC-Thorsen, Rockford, IL 61105-1209 .. 815-968-9661 

Hamamatsu Photonics KK., Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

Hoppecke Battery Systems, Inc., Butter, NJ 07405.. 201-492-0045 

§ Johnson Controls, Inc., Specialty Battery Div., Milwaukee, Wl 53212 ..... 414-961-6500 
§ Panasonic Industrial Co., Battery Sis. Div., Secaucus, NJ 07096-1511... 201 -348-5266 

Philips ECG, American Philips Co., Waltham, MA 02254 ... 617-890-6107 

§Shokai Far Eas^ Ltd., Hartsdale, NY 10530 .. 914-681-0700 

t Silicon Sensors, Dodgeville, Wl 53533 ..... 608-935-2707 

t Silonex Inc., Plattsburgh, NY 12901 . 518-561 -3160 

t Texas Optoelectronics, Inc., Garland, TX 75042 . 214-487-0085 

§ Xenotronix Inc., Valencia, CA 91355 ...... 805-257-4793 


Cells, Solar - See Cells, Photovoltaic (Vol. B) 

Cements - See Adhesives, (Ali Types) (Vol. C) 

Chambers, Altitude-2550 ~ See Vol. D 

Chambers, Anechoic-2550 - See Vol. D 

Chambers, Environmental-2550 ~ See Vol. D 

Chambers, Explosion-2550 - See Vol. D 

Chambers, Fluid Conditioner-2550 - See Vol. D 

Chambers, Humidity-2550 - See Vol. D 

Chambers, Magnetic, Degaussing Coil-4525 - See Vol. C 

Chambers, Pressure-2550 - See Vol. D 

Chambers, Radiation-2550 — See Vol. D 

Chambers, RFI/EMI-2550 - See Vol. D 

Chambers, Shock-2550 - See Vol. D 


Chambers, Space Simulation-2440 

t Tenney Engineering, Union, NJ 07083, 201-686-7870 .... D*1209 

t Bemco, Pacoima, CA 91331 . .. 818-899-5296 

t Cincinnati Sub-Zero Prods., Cincinnati, OH 45241 .... 513-772-8810 

Cooke Vacuum Prods., Inc;, Norwalk, CT 06854.. 203-853-9500 

§t Despatch Industries, Minneapolis, MN 55440-1320 ... 612-331 -1873 

Nordion International, Kanata, Ontario, CANADA K2K 1X8 . 613-592-2790 

Ransco Industries, Inc., Sub. Despatch Ind., Inc., Oxnard, CA 93033 . 805-487-7777 

Vactronic Lab. Equip. Inc., Bohemia, NY 11716. 516-567-0520 


Chambers, Temperature-2550 -- See Vol. D 
Chambers, Vacuum-2550 - See Vol. D 
Chambers, Vibration-2550 - See Vol. D 


Chambers (MIL)-2440 

t Tenney Engineering, Union, NJ 07083, 201-686-7870 .. D«1209 

t Ark Elctms. Corp., Southampton, PA 18966 ... 215-322-6510 

t Bemco, Pacoima, CA 91331 .. 818-899-5296 

t FTS Systems, Inc., Stone Ridge, NY 12484 ... 914-687-0071 

t Ransco Industries, Inc., Sub. Despatch IncL, Inc, Oxnard, CA 93033 ..... 805-487-7777 
t Thermotron Industries, A Venturedyne, Ltd. Co., Holland, Ml 49423 . 616-392-1491 


Character Recognition Equip., Optical-2000 -- See Vol. D 
Chargers, Battery-4000 - See Vol. D 
Chargers, Magnet - See Magnetizers (Vol. D) 

Chassis, Circuit Board Mounting-14Q0 - See Vol. C 
Chassis Marking Kits -- See Kits, Marking (Vol. C) 

Chassis, Metai-1400 - See Vo/. C 
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Clamps (MIL), Cable-2440 


Chassis Slides — See Slides, Cabinet, Chassis (Vol. C) 


Chassis (MIL), Electricai-2440 

Ango Electronics Corp., Harrison, NJ 07029, 201-484-1115 .. C-1010 

t Optima Enclosures, Tucker, GA 30084-5088, 404-496-4000 . C«1062 

t Diagostic Instalment Corp, Ayer, MA 01432 .;. 508-772-4572 

t General Technology Corp, Albuquerque, NM 87109 . 505-345-5591 

Marway Prods. Inc., Santa Ana, CA 92703. 714-973-1800 

Prototek, Inc, Hamilton, OH 45015 ... 513-874-5094 

t STRONGBOX, Culver City, CA 90231 -2726... 213-305-8288 

t Trilobyte Computer Corporation, San Leandro, CA 94577 .^. 415-895-1100 


Checkers - See Analyzers (Vol. D), Testers (Vol. D) 

Chemicals, Antistatic — See Coatings, Antistatic (Vol. C) 

Chemicals, Electroplating-ISOO - See VoL C 

Chemicals, Epoxy Stripping-iSOO - See Vol. C 

Chemicals, Etching-1700 -- See VoL C 

Chemicals, Fungicidal — See Coatings, Fungicidal (Vol. C) 

Chemicals, Tin Plating-1700 — See Vol. C 

Chemicals, Wire Strspping-ISOO ■- See ¥oL C 

Chestsets - See Handsets, Chestsets (Vol. D) 

Chip Carriers, Surface Pouot-2500 - See Voi,. C 

Chips, integrated Circuit — See integrated Circuits, Silicon Monolithic, 
Unpackaged Chips (Vol. A) 

Chokes, AF — See Coils, AF (Vol. A) 

Chokes, Filter-1800 - See VoL M 

Chokes, Rf - See Coils, RF (Vol. A) 

Chokes, Swioging-1800 — See ¥oL A 

Chokes, Waveguide-3450 - See ¥oL A 

Chokes (M8L)-2440 

t Abbott Technologies, Inc., Burbank Division, Transformers, Burbank, CA 91506, 

818-841-3630 ....... A»2219 

§t Bel! Snds., J. W. Miller Div., Garder^a, CA 90247-1053, 213-537-5200 

........ A® 1202,1204-1205 

Caddeil-Bums Mfg., Mineola, NY 11501-3508, 516-746-2310. A*1208-1209 

§t Dale Electronics, Inc., Yankton Div., Yankton, SD 57078-0180, €05-665-9301 

....... A* 1233,1236-1237,1239 

Gowanda ElectroniGS Corp., Gowanda, 14070, 716-532-2234. ......... A*1251 

§t Microtran Co. Irac., Valley Stream, NY 11582, 516-561-6050 ... A® 1253,2344-2345 
tPico Electronics, Inc, ^ Vernori, NY 10552, 914-S99-5S14,-800-431-1064 

......... A»1278 

t Power Magne-Tech Corporation, Perth Amboy, NtJ 08861, 201-826-4700 ...... 

A®2419 

§t BCD Comporsents, 8nc., Manchester, m 03103, 603-669-0054 ... A*2043 

Renco Electronics, !nc., Deer Fk., NY 11729, 516-586-S566r1-808-6*45-5828 

...... A®1293-1297,2436 

t Tamura Corporation o! America, Carson, CA SQ746-3S18, 213-638'-1'SW .. 


I>2079 

t Torotel Prods. Inc., Grandview, MO 64930-3199, 816-761-6314 .......... A®1303 

t Atlas Engineering Corp., Dorchester, MA 02121 ... 617-445-7100 

t Automatic Coil Corp., Sub. Designatronics, Inc., Miami, FL 33147 . 305-696-6660 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 96119-1371 

.... 408-629-1100 

Berkshire Transformer Corp., Kent, CT 067.57 .... 203-927-3541 

t Bicron Electronics, Canaan, CT 06018 ..... 203-824-5125 

§tCapcon, Inc., New York, NY 10001 . 212-243-6275 

t Del Elctrns. Corp., ML Vernon, NY 10550 . 914-699-2000 

§t Delevan Div., American Precision Inda inc., E Aurora, NY 14052 ... 716-652-3600 

t Elnetic Electronics, Inc., Los Angeles, CA 90009-8232 . 213-515-1546 

§t Jeffers Electronics, Nogales, AZ 85621 ..... 602-287-5851 

t Magnecomp, Inc., Pickens, SC 29671 .. 803-878-4700 

t Magnetic Component Engineering, Inc., Culver City, CA 90230 . 213-398-4761 

t Magnetico Inc., Holtsville, NY 11742 ... 516-654-1166 

t NWL Transformers, Bordentown, NJ 08505 ... 609-298-7300 

OPT Industries Inc., Phillipsburg, NJ 08865...... 201-454-2600 

t Perkin-Elmer Corp, Elctrn. Prods. Dept, Norwalk, CT 06859-0132 ....... 203-762-4786 

t PTC Transformers, Bordentown, NJ 08505 . 609-298-8200 

t Trans American Transformer, E Setauket, NY 11733 . 516-928-0762 

§t United Transformer Co.;Div. of Opt Industries Inc., Phillipsburg, NJ 08865 

..... 201-454-2600 

t Vitec Electronic Corporation, Visalia, CA 93291 .... 209-739-1077 

t Wirebenders, Inc, Phoenix, AZ 85021 ....... 602-861-1856 

Choppers-Also See Light ChopperS“405CI — See VoL D 
Choppers (MIL)”2440 

t Balzers Optical Corporation, Marlboro, MA 01752 .. 617-481 -9860 

t Dupficon, Inc, S. Boston, MA 02127 ....... 617-269-5484 

t Solid State Electronics Corp., Northridge, CA 91324 . 818-993-8257 


Circuit Analyzers -- See Testers, Signal Tracing (VoL D) 

Circuit Board Holders, Jig Type - See Holders, Circuit Board (Vol. D) 


Circuit Breakers-4300 

t Airpax Co., Cambridge Division, Cambridge, MD 21613, 301-228-4600 ... B»1352 


§Carlingswitch, Inc., Plainville, CT 06062-1156, 203-793-9281 . B«1359-1361 

§ Curtis Industries, Milwaukee, Wi 53218-0699, 414-535-1500 . A«1646-1647 

t E-T-A Circuit Breakers, Chicago, IL 60648, 312-647-8303.. B®1363-1366 

§t Heinemann Electric Co., Lawrenceville, NJ 08648-0800, 609-882-4800 

. 6*1370-1373 

§t Mechanical Products Inc., Jackson, Ml 49204, 517-782-0391 . B*1401 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

. B*1406 

Raychem Corp., Elctrns. Grp., Menlo Park, CA 94025, 415-361-3860 ..... B*1407 

t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 . B*161S 

§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 .... B*1408 

§ Altech Corp., Somerville, fSU 08876 ... 201 -359-4454 

§Amerace Corporation, Hackettstown, NJ 07840 . 201-852-1122 

Aromat Corp., New Providence, NJ 07974 . 201-464-3550 

Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 . 508-685-4371 

§ Cole Hersee Co., Boston, MA 02127-2467 ... 617-268-2100 

t Crouzet Controls, Inc., Schaumburg IL 60173-5419 . 312-843-2200 

§ Eaton Corp-/Cutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

WI 53216 . 414-449-7487 

§ FIC Corp., Rockville, MD 20852 . 301 -881 -8124;800-638-6594 

Fuses Unlimited, D.EI., Chatsworth, CA 91311 . 818-882-1515 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 ... 408-747-0550 

§ Inmark Corp., Norwalk, CT 06854 .. 203-866-8474 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

§ Klockner Moeller, NaticKMA 01760 . 508-655-1910 

§ Littelfuse, Inc., Sub. of Tracer, Inc., Des Plaines, IL 60016 . 312-824-1188 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

Nedco Electronics, Inc., Morton Grove, IL 60053 . 312-967-0500 

Pyle-National Division, BRintec Corp., Chicago, IL 60651 . 312-342-6300 

§ Relay Specialties, Oakland, NJ 07436.. 201 -337-1000 

§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 .. 800-245-4501 

Senior Inds., Inc., Wood Dale, IL 60191 . 312-350-1600 

§ShokaiFarEasLLtd., Hartsdale, NY10530 . 914-681- 0700 

§ SL Waber, Inc., ML Laurel, NJ 08054 . 609-866-8888:800-257-8384 

§ Spemco Switches, SL Clair Shores, Ml 48080 . 800-482-2828 

§ Square D Co., Palatine, IL 60067. 312-397-2600 

Sylvania GTE Control Devices, Standish, ME 04084 . 207-642-4535 

§ Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

. 213-777-0077 

§ Texas Instruments, Connector System, Attleboro, MA 02703 .508-699-5269; 

508-699-3450 

§ Texas Instrs., Matls. & Controls Grp., Attleboro, MA 02703.;...... 617-699-3800 

§ USD Products, Cooper Industries, Chicago, IL 60656. 312-867-4600 

§ Weber, Inmark Corporation-Importer, Norv^'alk, CT 06850. 203-866-8474 


Circuit Breakers, Boxes, Panel Boards, Enclosures (S^IL)- 
2440 

Airpax Co., Cambridge Division, Cambridge, MD 21613, 301-228-4600 .,. B*1352 
Heinemann Electric Co., Lawrenceville, NJ 08646-0800, 609-882-4300 

....... 8*1370,1372-1373 


§ Mechanical Products Inc., Jackson, Mf 49204, 517-782-0391 ... B*1401 

t Crouzet Controls, Inc., Schaumburg IL 60173-5419 . 312-843-2200 

§ Fiskars Electronics C^Drporatlon, Littleton, MA 01460 . 508-486-9551 


Circuit Testers -- See Testers, Signal Tracing (Vol. D) 

Circuits, Hybrid, Custom-3130 — See Vol. A 

Circuits, Hybrid, Thick FQSm-3130 See Vol. A 

Circuits, Hybrid; Thick Film, Surface yount-3130 - See Voi. A 

Circuits, Hybrid, Thin Film-3130 ~ See Vol. A 

Circuits, Hybrid, Thin Film, Surface Mount-3130 - See Vol. A 

Circuits, Integrated ~ See Integrated Circuits (Specific Types) (VoL A) 

Circuits, Printed Flexible-ITOO — See Vol. C 

Circuits, Printed, Muitilayer-1700 - See Vol. C 

Circuits, Printed, Rigid, One St Two Sided-1700 - See Vol. C 

Circuits, Printed (With Components) ~ See Cards, Linear Function 
(VoLD) 

Circuits, Thick Film, Thin Film - See Circuits, Hybrid (Vol. A) 
Circulators, Ferrite-3450 •“ See Voi. A 

Clamps Sc Clips, Cable-Also See Wire ^ Cable Ties-2500 - See 

Vote 

Clamps Bi Clips, Compoiient”2S0O - See Vol. C 
Clamps Si Clips, Ground-2S©0 — See Vol. C 
Clamps, Synchro ^ Seirvo-2500 See ¥oL C 


Clamps (MIL), Cabi0-244O 

§t A!j-Stat©s, !nc., Chicago, IL 60640, 312-728-052S... C*1 ISO 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910........ C*1266 

§t Datum Electronics & Cable Coip., Northvale, NJ 07647, 2O1-768-S400 .. e®1848 


EEM1989 


§--Product sold through distributors t~Product meets MIL specs 


B*19 



























































































Clamps (MIL), Cable-2440 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§t Panduit Corp., Tinley Park, IL 60477-0981, 800-777-3300 .. C*1908-1909 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

§t Brim Electronics, Fair Lawn, NJ 07410 ....... 201-796-2886 

§t Cinch Connector Division, Labina! Components & Systems Inc., Elk Grove Village, IL 

60007.................... 312-981-6000 

§ Control Cable, Inc., Baltimore, MD 21207 ..... 301-298-4411 

§t Heyco Molded Products, Inc., Kenilworth, NJ 07033 . 201-245-0033;800-526-4182 

t Micro Plastics Inc., Flippin, AR 72634 .... ... 501 -453-2261 

t Nylon Molding Corp., Monrovia, CA 91 01 6 .... 818-358-2305 

§t Tylon Corp., Milwaukee, Wl 53223 ... 414-355-1130 

Cleaners, Magnetic Medium-1600 - See Vo/. C 

Cleaners, Ultrasonic-4100 ~ See Vo/. D 

Cleaners & Degreasers, Machine - See Machines, Cleaning & 
Degreasing (Vol. D) 

Cleaners & Solvents-1600 -- See Vo/. C 

Clean Room Design & Construction-4100 - See Vo/. D 

Clean Room Equipment & Suppiies-2550 - See Vo/. D 

Clips, Alligator-2100 - See Vol. C 

Clips & Holders, Fuse'^AIso See Panels, Fuse-4300 

§t Atlee Inc., North Andover, MA 01845, 508-681-1003 . 1354, C« 1732 

§ Bel Fuse, Jersey City, NJ 07302, 201-432-0463 .. B«1357 

§t Bussmann:Cooper Industries, SL Louis, MO 63178, 314-394-2877. C*1295 

Connector Corp., Chicago, IL 60646, 312-539-3108 . C«1314-1315 

§ Daburn Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 

. C»1848,1850 

§t FIC Corp., Rockville, MD 20852, 301-881 -8124;800-638-6594 .. B-1367 

Globtek, Inc., N. Bergen, NJ 07047, 201-861-0246 . C»1369 

§t Uttelfuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824-1188 . 

B«1381 

Panel Components Corp., Santa Rosa, CA 95406, 707-523-0600 .. C«1471 

§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 . A* 1666 

§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . C«1521-1522 

fShogyo international Corp., Great Neck, NY 11021, 516-466-0911 

..... C»1525,1527,1920 

§t Zierick Manufacturing Corp., ML Kisco, NY 10549,914-666-2911;800-882-8020 


... C*1580 

Accurate Electronics, Elyria, OH 44036 . . 216-366-6330 

§ Acme Model Engineering Co., Ridgefield, NJ 07657 .. 201-943-7650 

Alden Products Co., Brockton, MA 02403 . 508-583-0160 

AMP, Harrisburg, PA 17105 . ., 717-564-0100 

Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 .. 508-222-2202 

Augat/RDI, Carol Stream, IL 60188 ..... .T... 312-682-4100 

Autoswage Products, Shelton, CT 06484 . 203-929-1401 

§t Beswick:Cooper U.K Ltd, Frome, UNITED KINGDOM BA11 1PP. (0373) 64311 

§ Cole Hersee Co., Boston, MA 02127-2467 . 617-268-2100 

§ Components Corp., Denville, NJ 07834 . 201 -627-0290 

§ Concord Electronics Corporation, New Yoik, NY 10012 . 1-212-777-6571 

Doran Manufacturing Co., Cincinnati, OH 45225 . 513-681-5424 

ebm Industries, Inc., Farmington, CT 06032 .. 203-674-1515 

EG & G Birtcher, EG & G, Inc., El Monte, CA 91734-1268 . 818-442-2572 

§t Electronic Essentials, Woodside, NY 11377 .. 718-898-8300 

§t Ercona, Patchogue, NY 11772 .. 516-758-0700 

§ FEME Electronics, Inc., Plymouth Meeting, PA 19462. . 215-941-0366 

§Ferraz Corporation, Parsippany, NJ 07054 . 201-428-8400;800-526-9067 

t Fuses Unlimited, D.EI., Chatsworth, CA 91311 .... 818-882-1515 

§ GC-Thorsen, Rockford, IL 61105-1209 . . 815-968-9661 

§ Gould Shawmut, Newburyport, MA 01950 .. 508-462-6662/3131 

§ Heyco Molded Products, Inc., Kenilworth, NJ 07033 . 201-245-0033:800-526-4182 

§ Ideal Industries, Sycamore, IL 60178 . 815-895-5181 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 . 312-949-8505 

§t Keystone Electronics Corp., Astoria, NY 11105-2017 . 718-956-8900 

§ Marathon Special Prods., Bowling Green, OH 43402 . 419-352-8441 

Miniature Metal Forming DIv., Torrance, CA 90509 . 213-370-3679 

MouserElectronics,Mansfield,TX76063 . .. 800-346-6873 

§ National Tel-Tronics, Meadville, PA 16335 . 814-724-6440 

§ Philmore Manufacturing, Rockford, IL 61125-1386 .. 815-229-7773 

§ Richco Plastic Co, Chicago, IL 60680..... 312-539-4060 

§ San-0 Industrial Corp, Bohemia, NY 11716. . 516-567-5556 

Schaffner EMC, Inc, Instr. Div, Union, NJ 07083 . 201-851-0644;800-367-5566 

Seastrom Manufacturing Co, Inc, Glendale, CA 91201 . 213-245-9121 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 . .. 914-681 -0700 

SMK Electronics Corporation, USA, Placentia, CA 92670. 714-996-0960 

tTech-Etch, Inc, Plymouth, MA 02360 .. 508-747-0300 

§ USD Products, Cooper Industries, Chicago, IL 60656 . 312-867-4600 

§ Weidmuller, Inc, Richmond, VA 23236 ... .. 804-794-2877 


Clips, Battery-2100 - See Vol. C 

Clips, Board, Harness-1700 - See Vo/. C 

Clips, Breadboard-4200 - See Vol. C 

Clips, Fahnestock-2100 - See Vol. C 

Clips, LED - See Retainers, Transistor & Diode (Vol. C) 

Clips, Logic Test-2900 - See Vol. D 

Clips, Test-2100 - See Vo/. C 


Clips, Transistor & Diode — See Retainers, Transistor & Diode (Vol. C) 

Clips (MIL), Electrical-2440 

Atlee Inc., North Andover, MA 01845, 508-681-1003 ... B«1354, C*1732 

§ Bussmann:Cooper Industries, SL Louis, MO 63178, 314-394-2877....... C*1295 

EG & G Birtcher, EG & G, Inc., El Monte, CA 91734-1268,818-442-2572 . 

C*1024 

§t FIC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594 ............ B*1367 

T Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 ...... G«1456 

Autosplice, Inc., Woodside, NY 11377 . ..... 718-429-0500 

Concord Electronics Corporation, New York, NY 10012 .. 1-212-777-6571 

t Jettron Products Inc., E Hanover, NJ 07936 . . 201-887-0571 

Clocks, Time Keeping - Also See Oscillators, Clock-2200 - See 
Vo/.D 

Clocks & Controllers, Thermal-2200 — See Vol. D 


Clutches, Friction-3500 

Jan Hardware Mfg. Co., Long Island City, NY 11101,718-361-0800 . C*1586 

Motor Technoiogy, inc., Dayton, OH 45429, 513-294-1041 . B*1285 

SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418 .. B«1300 

§t Berg, W. M, Inc., East Rockaway, NY 11518 .... 516-590-5010 

Dial Products Co., Bayonne, NJ 07002 ..... 201-HE7-0720 

§t Facet Enterprises, Inc., Elmira, NY 14902 . 607-737-8011 

t Globe Motors, Dayton, OH 45404 ..... 513-228-3171 

Micro Mo Electronics, Inc., St Petersburg, FL 33701 ... 813-822-2529 

t Perfect Gear & Instrument Designatronics, Inc., New Hyde Park, NY 11040 

.... 516-328-3300 

t Precision Mechanisms, Westbury, NY 11590 ... 516-ED3-5955 

t Sterling Instruments, New Hyde Pk., NY 11040 .... 516-328-3300 

tTechno, A DSG Company, New Hyde ParK NY 11040 .. 516-328-3970 

§ Vemaline Prods. Div., Warwick, Rl 02887 .... 401 -739-7600 

t VernitechrVernitron Corp., Deer Pk, NY 11729 ... 516-586-5100 

Clutches, Magnetic-3500 

Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . . B«1285 

Regdon Solenoid, Inc., Westmont, IL 60559, 312-789-0600 ... B*1670 

t Stock Drive Products, Div. of Designatronics, inc.. New Hyde Pk., NY 11040, 

516-328-0200;328-3300 ..... B«1305 

t Vernltech:Vernitron Corp,, Deer Pk., NY 11729, 516-586-5100 . B*1037,1316 


Vernitron Controls, Vernitron Corporation, San Diego, CA 92073,619-428-5581 

... B»1313 

§ B & B Motor & Control Corp., B & B Long Island City, Burlington, CT 06013 

.. 203-673-7151 ;80(>-638-7808 


Dial Products Co., Bayonne, NJ 07002 .... 201-HE7-0720 

§t Facet Enterprises, Inc., Elmira, NY 14902 .. 607-737-8011 

t Machine Components Corp., Plainview, NY 11803 . 516-694-7222 


§t Motion Control Group, American Precision Industries, Oceanside, CA 92054 

....... 619-439-7500 

T Perfect Gear & Instrument Designatronics, Inc., New Hyde Park, NY 11040 


.... 516-328-3300 

PIC Design, Remington Technologies, Inc., Middlebury, CT 06762 . 203-758-8272 

t Sterling Instruments, New Hyde Pk, NY 11040 . 516-328-3300 

t Techno, A DSG Company, New Hyde Park NY 11040 . 516-328-3970 

Clutches, Positive-3500 

Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 .. B*1285 

Adams Rite Products, Inc., Glendale, CA 91204 .1. 818-241 -5121 

§t Berg, W. M., Inc., East Rockaway, NY 11518 ..... 516-599-5010 

§t Facet Enterprises, Inc., Elmira, NY 14902 ... 607-737-8011 

§t Machine Components Corp., Plainview, NY 11803 .. 516-694-7222 

Micro Mo Electronics, Inc., St Petersburg, FL 33701 .. 813-822-2529 

t Perfect Gear & Instrument Designatronics, Inc., New Hyde Park NY 11040 

.... 516-328-3300 

t VernitechiVernitron Corp., Deer Pk, NY 11729 ... 516-586-5100 


Coating Services - See Services, Coating (Vol. D) 

Coatings, Antistatic-1600 - See Vol. C 

Coatings, Compounds, Lubricants, etc., Heat Conductive-1600 - 
See Vol. C 

Coatings, Conductive, Electric-1600 — See Vol. C 
Coatings, Corrosion Resistant-1600 - See Vol. C 
Coatings, Electromagnetic Wave Absorbing-1600 - See Vol. C 
Coatings, Fungicidal-1600 - See Vol. C 

Coatings, High Temperature, Ceramic, Plasma Spray - See 
Services, Coating (Vol. D) 

Coatings, lnsulating-3100 - See Vol. C 

Coatings, Moisture Repellant & Waterproofing-1600 - See Vol. C 

Coatings, Protective-1600 -- See Vo/. C 

Code Actuated Switches - See Switches, Data (Vol. D) 

Code & Tab Markers ~ See Wire Markers (All Types) (Vol. C) 

Coded Discs, Optical - See Encoders, Shaft Angle, Optical (Vol. B) 
Coder/Decoders - See Converters (Vol. D) 


B^20 


§—Product sold through distributors t—Product meets MIL specs 


EEM 1989 











































































































PRODUCT INDEX & DIRECTORY Communications Intelligence (Comint) Systems-2440 


Coders, AF-1300 - See VoL D 

Coders, Telephone, Dial>1900 - See Vol. D 

Coders, Traiisponder-3400 - See Voi. D 

Coil Assemblies & Forms-Also See Bobbins, Winding, Coil & 
Transformer-180D - See Vol. A 

Coil/Lens Aligners, Micropositioner-1300 — See Vol. A 
Coil Standards -- See Standards, Inductance (Vol. D) 

Coil-Winding Equipment — See Machines, Coil Winding (Vol. D) 

Coils, AF-1800 - See Vol. A 

Coils, Antenna (Inci. Loading Type)-1800 - See Vol. A 

Coils, Broadcast-1800 - See Vol. A 

Coils, Chip-1800 “■ See Vol. A 

Coils, Degaussing-1800 - See VoL A 

Coils, FieSd-1800 - See VoL 4 

Coils, Focusing-1800 — See Vol. A 

Coils, Foil Wound-1800 - See Vol. A 

Coils, He!mholt2-1800 See Vol. A 

Coils, High Q, Low Freqyency-1800 — See Vol. A 

Coils, Hum Eliminating — See Hum Eliminators (Vol. A) 

Coils, Hybrid & Repeater-1800 See VoL A 
Coils, lF-1800 - See Vol. M 
Coils, Metallized Ceranraic-IBOO — See Vol. A 
Coils, Metallized Glass-1800 - See VoL A 
Coils, Molded-1800 - See Vol. A 
Coils, pi Wsnding-1800 - See Vol. A 
Coils, Relay-1800 - See Vol. A 
Coils, RF-1800 - See Vol. A 
Coils, Saturable Reactor-1800 - See Vol. A 
Coils, Shielded-1800 ■- See VoL A 
Coils, Solerioid-1800 ~ See Vol. A 
Coils, Switching, Power-1800 “ See VoL A 
Coils, Tetephone-ISOO - See VoL A 

Coils, Telephone Pickup (Recording) — See Pickups, Telephone 
(Vol. D) 

Coils, Toroidal-1800 - See VoL A 
Coils, Transducer-1800 — See Vol. A 
Coils, Transformer-1800 - See Vol. A 
Coils, TV (All Types)-1800 - See VoL A 
Coils, Vanable-1800 — See Vol. A 
Coils, Vedicon Aiignment-1800 — See Vol. A 
Coil Sets, Magnetic Test-1800 - See Vol. A 
Coils (MIL), Non-RF-2440 

§Oale Etectfonics, Inc., Yankton Div., Yankton, SD 5T078-0180, 605-665-9301 

........ A»1234,1238 

EWC, inc., Kenilworth, NJ 07033, 2O1-245-32OO;80O-526-4O48. A-1247 

ItMicrotran Co. Inc., Vaiiey Stream, NY 11582, 516-561-6050 

.... A»1253,2344-2345,2352 

Nytronlcs Components Grp., Inc., Darlington, SC 29532, 803-393-5421 

........ A®1254, 1261-1262,1269,1275, B«1024 

t Pic© Electronics, Inc., ML Vernon, NY 10552,914-6i9-5514;800-431-1064 


........ A»1278 

t Piconics, Tyngsfoom, iSA'01879, 508-849-7501 .. A*1286 

t Power Magne-Tech Corporation, Perth Amboy, NJ 08861, 201-826-4700 . 

A*2419 

§t BCD Components, Inc., Manchester, NH 03103, 603-6^-0054 . A«2043 


tStandex Electronics, Slandex international, Cincinr^atl, OH 45209, 513-871-3777 

..... A»1298 

tTamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 

...... A»1673,2469, D*2079 

IDS, Tang ind., Elk Grove Village, IL 60007,1-800-323-6648;312-806-7240 

... A»1292 


tTorotel Prods. Inc., Grandview, MO 64030-3199, 816-761-6314 

...... A«1303,1306-1307 


t Automatic Ck)il Corp., Sub. Designatronics, Inc., Miami, FL 33147 ... 305-696-6660 

t Del Elctrns. Corp., Mt Vernon, NY 10550... 914-699-2000 

Gowanda Electronics Corp., Gowanda, NY 14070. 716-532-2234 

Hisonic, Inc., Olathe, KS 66061 . 913-782-0012 

fMagnecomp, Inc., Pickens, SC 29671 . 803-878-4700 

t Magnetic Component Engineering, Inc., Culver City, CA 90230 . 213-398-4761 

Magnetico Inc., Hottsvilie, NY 11742 . 516-654-1166 

Neshaminy Transformer, Neshaminy Electronics Corp., Furlong, PA 18925 

. 215-794-7411 

t North Hills Electronics, Gler^ Cove, NY 11542... 516-671 -5700 

t NWL Transformers, Bordentown, NJ 08505 ... 609-298-7300 

OPT Industries Inc., Phillipsburg, NJ 08865 .. 201-454-2600 

t Perkin-Elmer Corp., Elctrn. Prods. Dept, Nonwalk, CT 06859-0132 . 203-762-4786 

t Raytheon Co., Microwave & Power Tube Div., Waltham, MA 02154 . 617-899-8400 

Renco Electronics, Inc., Deer Pk., NY 11729 .. 516-586-5566;1 -800-645-5828 

t Sigma Electronics Inc., Houston, TX 77099 ... 713-933-4700 

t Trans American Transformer, E Setauket NY 11733 . 516-928-0762 

§t United Transformer Co.:Div. of Opt Industries Inc., Phillipsburg, NJ 08865 

. 201-454-2600 

Vanguard Electronics Co., Gardena, CA 90248 .. 213-323-4100 

Varo Electron Devices:An Imo Inds. Co., Garland, TX 75046 .. 214-487-4129 

t Wirebenders, Inc., Phoenix, AZ 85021 ... 602-861-1856 

§ Zambre Co., Inc., Mountain View, CA 94043 .... 415-968-9176 

Coils (MIL), RF-2440 

Amecon, !nc., Anaheim, CA 92805, 714-634-222O;8O0-392-2292... A*2238 

§t Bell inds., J. W. Miller Div., Gardena, CA 90247-1059, 213-537-5200 

. A*1202-1204 

Caddell Coil Corp., Poultney, VT 057S4,802-287-4055 .... A*i224 

§t Dale Electronics, Inc., Yankton Div., Yankton, SD 57078-0180, 605-665-9301 

.... A«1233-1234,1236-1238 

EWC, Inc., Kenilworth, NJ 07033, 2O1-24S-320O;a0O-S2®-4048 ..... A®1247 

Gowanda Electronics Corp., Gowanda, NY 14070, 716-532-2234 A*1251 

t Hisonic, Inc., Olathe, KS S6061, 913-782-0012 ...... A®2307 

§Nytronics Components Grp., Inc., Darlington, SC 29532, 803-393-5421 

.... A*1254-1272, 0«»1O24 

Oxley, Inc., Branford, CT 06405, 203-488-1033 ..... B«1025 

t Pico Electronics, Inc., Mt. Vernon, NY 10552, 914-S99-S514;800-431-1!9M 

.. A»1278 

t Piconics, Tyngsboro, MA 01879, 508-649-7501 .... A«1286 

§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 .. A*2043 


tStandex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

......... A»1298 

TDS, Tang Ind., Elk Grove Village, IL 60007,1-800-323-6648;312-806-7240 


.......... A*1292 

§t Toko America, Inc., Mt Prospect,, IL 60056, 312-297-0070 .. A»127S 

tTorotel Prods. Inc., Grandview, MO 64030-3199, 81B-761-6314 

......... A®1303-1307,1309-1313 

t Associated Spring, Barnes Grp., Bristol, CT 06010 !. 203-583-1331 

§ Atlantic Magnetics, Inc., Pompano Beach, FL 33069. 305-979-7920 

t Automatic Coil Corp., Sub. Designatronics, Inc., Miami, FL 33147 . 305-696-6660 

Bey Electric, Inc., Lincoln ParK NJ 07035 . . 201-694-5000 

§t Delevan Div., American Precision Inda Inc., E Aurora, NY 14052 . 71&-652-3600 

El & S Corporation, Stoneham, MA 02180 ..... 617-438-5300 

t Electro Assemblies Corp., Northbrook, IL 60062. 312-498-6520 

Fil-Coi! Company, Inc., Garden City, NY 11530 . 516-228-9445 

Lenox-Fugle Electronics, S. Plainfield, NJ 07080 . 201 -756-1164 

t Magnetic Component Engineering, Inc., Culver City, CA 90230 .. 213-398-4761 

t Magnetico Inc., Holtsville, NY 11742 .. 516-6.54-1166 

t North Hills Electronics, Glen Cove, NY 11542..... 516-671 -.5700 

OPT Industries Inc., Phillipsburg, NJ 08865 . 201-454-2600 

SFE Technologies, San Fernando, CA 91340 ..... 818-365-9411 

t Shogyo International Corp., Great Neck, NY 11021 .. 516-466-0911 

Stanford Applied Engrg. Inc., Santa Clara, CA 95054 ..... 408-988-0700 

t Trans American Transformer, E Setauket, NY 11733 ... 516-928-0762 

§t United Transformer Co.rDiv. of Opt Industries fno, Phillipsburg, NJ 08865 

........ 201-454-2600 

Vanguard Electronics Co., Gardena, CA 90248 .. 213-323-4100 

§t West-Cap Arizona, Sub. of SFE Technologies, Tucson, 85706 . 602-294-2646 

t Wirebenders, Inc., Phoenix, AZ 85021 .... 602-861 -1856 


Cold-Cathode Readout Tubes — See Tubes, Readout (Vol A) 
Cold Plates - See Thermal Platforms (Vol. D) 


Collection Systems (MISL)”2440 

Accu Data, Inc., Provo, UT 84606 .... —.. 801-377-9156 

t Digital Radio Corp, Redondo Beach, CA 90277 ......................... 213-316-4114 

t E-Systems, Greenville Div., Greenville, TX 75401 .. 214-455-3450 

GTE Government Systems Corp, Mountain View, CA 94039 __..._ 415-966-2000 


Collimators-2900 — See Vol. D 

Combiners, Microwave - See Couplers, Microwave (Vol A) 
Communications Intelligence (Coniint) Systems (iyiiL)“2440 


Adams-Russeli, Inc, Hunt Valley, MD 21030 ............................ 301 -771-0077 

t Analog Equipment Corporation, Palm Bch. Gardens, FL 33418 .......... 407-622-3715 

t California Microwave, Sunnyvale, CA 94086 ...... 408-732-4000 

t Condor Systems, Inc, San Jose, CA 95124 .. 408-371-9580 

t Digital Radio Corp, Redondo Beach, CA 90277 ......... 213-316-4114 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 .......... 214-470-2106/2107 

t E-Systems, Greenville Div, Greenville, TX 75401 .... 214-455-3450 

t E-Systems, Melpar Div, Falls Church, VA 22046 .. 703-560-5000 

GTE Government Systems Corp, Mountain View, CA 94039 . 415-966-2000 
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Communications Inteliigence Systems-2440 (Cont’d) PRODUCT INDEX & DIRECTORY 


Hadron, Inc., Fairfax, VA 22030 . .... 703-359-6100 

t LNR Communications, Inc, Hauppauge, NY 11788.. 516-273-7111 

t Lockheed Electronics Co, Inc, Lockheed Corporation, Plainfield, NJ 07061 

............ 201-757-1600 

Locus, State College, PA 16804 . ... 814-466-6275 

Locus, Alexandria, VA 22303 .. 703-960-1000 

t Microwave Systems Inc, Syracuse, NY 13211 -2100 . . 315-437-9951 

New Wave Instruments, Provo, UT 84604.. 801-373-4909 

tWatkins-Johnson Co, Palo Alto, CA 94304 .. 415-493-4141 


Communications Systems, FM-1900 - See Vol. D 
Communications Systems, Laser-1900 - See Vol. D 
Communication Systems, Megalinks-1900 - See Vol. D 
Communication Systems, Megaplex-1900 - See Vol. D 
Communications Systems, Microwave-3400 - See Vol. D 
Communications Systems, Multiplex-1900 ~ See Vol. D 
Communications Systems, Teiemetering-1900 — See Vol. D 
Communications Systems, Telephone-1900 - See Vol. D 
Commutators-3500 

MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 


516-467-5151 ...... B*1279 

Servo-Tek Products Co., Hawthorne, NJ 07506,201-427-3100 . B*1302 

Airflyte Elctrns. Co, Bayonne, NJ 07002. 201-436-2230 

t Aydin Vector Div, Aydin Corp, Newtown, PA 18940-0328 . 215-968-4271 

t Danmar Inds, Chatsworth, CA 91311 . 818-882-7979/5280 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 . 312-949-8505 

POWR-UPS Corp, Shirley, NY 11967 . 516-345-5700;1-800-333-POWR 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Serial Lab Prods, Inc, Marlboro, MA 01752 ..617-481-1684 

Tech Laboratories Inc., Palisades Pk, NJ 07650 . 201-944-2221 


Comparators, Analog - See Comparators, Voltage (Vol. D) 
Comparators, Attenuation-3400 - See Vol. D 
Comparators, Capacitance - See Bridges, Capacitance (Vol. D) 
Comparators, Digitai-2900 - See Vol. D 
Comparators, Dimension Calibrators-4100 - See Vol. D 
Comparators, Frequency-2900 - See Vol. D 
Comparators, Impedance — See Bridges, impedance (Vol. D) 
Comparators, inductance - See Bridges, Inductance (Vol. D) 
Comparators, Optical-2900 - See Vol. D 
Comparators, Phase-2900 - See Vol. D 
Comparators, Resistance — See Bridges, Resistance (Vol. D) 
Comparators, Voltage-2900 - See Vol. D 

Component Handling Equipment, Surface Mount-4100 ~ See Vol. D 

Compounds, Encapsulating, Molding, Potting-Also See Plastic Raw 
Materials-1600 - See Vol. C 

Compounds, lnsulating-3100 - See Vol. C 

Computer-Aided Design Services ~ See Computers, CAD, CAM, & 
CAD/CAM (Vol. D), Services, Computer-Aided Design (Vol. D) 

Computer Interfaces - See interfaces, Computer 

Computer Logic Circuits - See Cards, Logic (Vol. D), Circuits, Hybrid 
(Vol. A), Integrated Circuits (Vol. A), Modules, Logic (Vol. A) 

Computer Systems, Ruggedized-2000 ~ See Vol. D 

Computer Tape Recorders - See Recorders, Computer Data (Vol. D) 

Computer Type Indicators - See Displays, indicator Lights (Vol. B) 

Computers, Analog-2025 - See Vol. D 

Computers, CAD, CAM, & CAD/CAM-2025 - See Vol. D 

Computers, Digital, Micro-2025 - See Vol. D 

Computers, Digital, Mini-2025 - See Vol. D 

Computers, Hybrid, Analog/Digital-2025 - See Vol. D 

Computers, Mainframe-2025 - See Vol. D 

Computers, Micro-2025 - See Vol. D 

Computers, Micro, Ruggedized, for Industrial Applications-2000 ~ 
See Vol. D 


Computers, Mini, High End-2025 — See Vol. D 
Computers, Mini, Low End-2025 - See Vol. D 
Computers, Mini, Midrange-2025 — See Vol. D 
Computers, Personai-2025 - See Vol. D 
Computers, Small Business-2025 - See Vol. D 


Computer Sets (MIL), Digital Data-2440 

t ACS Communications Systems, Herndon, VA 22070 . 703-471-0892 

Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 .. 516-694-6700 

Computer Doctors, College Park, MD 20740 . 1-800-RAM-STAR;301-474-3095 

Dianachart Inc., Rockaway, NJ 07866 .. 201 -625-2299 

§t LSI Logic Corp., Milpitas, CA 95035 .... 408-433-8000 

t Plessey Electronic Systems Corp, Wayne, NJ 07470 .. 201-633-6000 

t Trilobyte Computer Corporation, San Leandro, CA 94577 —.. 415-895-1100 

Computer Systems (MIL)-2440 

§ Air Land Systems Corporation, Fairfax, VA 22031 . 703-573-1100 

t Aydin Corp., Horsham, PA 19044 .. 215-657-7510 

t Codar Technology, Inc., Longmont CO 80501 ... 303-776-0472 

§tCompucart Versa Tec, Tampa, FL 33606 . 800-237-9024;813-251-2431 

Continental Resources, Computer & Peripherals Div, Bedford, MA 01730 

. . 617-275-0850;800-937-4688 

Control Module, Enfield, CT 06082 ..... 203-745-2433 

§ Cyber Sys, Inc., Anaheim, CA 92806 . 714-722-2051 

Data Engineering, Inc, Margate, FL 33063 . 305-971-0400 

t Digital Radio Corp, Redondo Beach, CA 90277 ... 213-316-4114 

t DY-4 Systems Inc, Nepean, Ont, CANADA K2H 9J4 . 613-596-9911 

§t Dynatech Computer Company, Mountain View, CA 94039-7400 . 415-964-7400 

Harris Corp, Computer Systems Div, Ft Lauderdale, FL 33309 . 305-974-1700 

t Innovatek Microsystems, Inc, Millertcn, NY 12546-9720 . 914-373-9003 

innovative Electronics, Inc, Dynatech Corporation, Miramar, FL 33025 .. 305-432-0300 

t Matrox Electronic Systems, Ltd., Dorval, QU, CANADA H9P 2T4.. 514-685-2630 

t Northern Precision Labs, Fairfield, NJ 07006 . . .. 201 -227-4800 

t Orbit Instrument of Cal, Cypress, CA 90630 . 714-527-0561 

t Plessey Electronic Systems Corp, Wayne, NJ 07470 . 201-633-6000 

Serial Lab Prods, Inc, Marlboro, MA 01752 . 617-481-1684 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

. 619-496-3400 

§SYMBICON, Amherst NH 03031 . 603-673-8898 

t Trilobyte Computer Corporation, San Leandro, CA 94577 . 415-895-1100 

Zendex Corp, Dublin, CA 94568 . 415-828-3000 


Computing Equipment, Peripheral - See Converters, Digital To Paper 
Tape (Vol. D), Printers (Vol. D), Terminals, Data Display (Vol. D), etc. 

Concentrators, Communications-1900 — See Vol. D 

Conditioners, Power Line - See Regulators & Stabilizers, Voltage 
(Vol. D), Line Conditioners (Vol. D) 

Conductive Elastomers-4525 - See Vol. C 

Conductive Fabrics, Films & Tapes - See Fabrics, Conductive (Vol. C) 

Conductive Floor Coatings & Cleaners-1600 - See Vol. C 

Conductive Plastic Materials & Parts-4525 ~ See Vol. C 

Conduit, Electrical-6000 - See Vol. C 

Connecting Blocks, Data-2100 - See Vol. C 

Connecting Blocks, Modular Teiephones-2100 - See Vol. C 

Connector Adapters-2100 - See Vol. C 

Connector Backsheils-2100 - See Vol. C 

Connector Blocks, Mother Board-2100 - See Vol. C 

Connector Boxes & Strips, Power Outlet-2500 - See Vol. C 

Connectors, AC Power-2100 - See Vol. C 

Connectors, Antenna - See Connectors, RF, Coaxial & Triaxial (Vol. C) 

Connectors, Audio-2100 - See Vol. C 

Connectors, Back Panel - See Connectors, Wirewrap (Z-3 Level) 

(Vol. C) 

Connectors, Battery-2100 ~ See Vol. C 
Connectors, Cable-2100 - See Vol. C 
Connectors, Circular, MS/AN-2100 - See Vol. C 
Connectors, DIN-2100 ~ See Vol. C 
Connectors, D Subminiature-2100 - See Vol. C 

Connectors, Edgeboard - See Connectors, Printed Circuit, Card Edge 
(Vol.C) 

Connectors, Elastomeric-2100- See Vo/. C 
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Connectors (MIL), Power-2440 


Connectors, Fiber Optic-2475 

4 E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 


201-231-8300 ... B*1127 

Air Electro Inc., Van Nuys, CA 91406, 213-873-6400:818-988-4400 . C«1310 

§ AMP, Harrisburg, PA 17105, 717-564-0100 .. C-1157 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 . C-1267 

Component Mfg. Svc., Inc., W. Bridgewater, MA 02379, 508-580-0111 ... C*1309 
Hirose Electric U.S.A., Inc. (HRS), Div. of Hirose Electric Co. Ltd. (Japan), Simi 

Valley, CA 93065, 805-522-7958 . C*1378-1380 

§t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 . B*1214 

Jan Hardware Mfg. Co., Long Island City, NY 11101, 718-361-0800 . C*1586 

§ LEMO U.S.A., Inc., Santa Rosa, CA 95406, 707-578-8811, 800-444-LEMO (5366) 

. C*1401-1405 

§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 . B*1215 

MOLEX, Inc., Usie, IL 60532, 312-969-4550 . B*1815, C«1881 

Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 .. C-1458 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. B«1219,1995 

Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269:508-699-3450 . C*1542 

Thomas & Betts Corporation, Bridgewater, NJ 08807, 201-685-1600 

. C-1551-1553 

§ AC. Interface Inc Jrvine,CA 92718 . 714-472-9524 

§ Amphenol, Bendix Connector Operations, Sidney, NY 13838 . 607-563-5011 

§t AT&T Microelectronics, Allentown, PA 18103 ... 1-800-372-2447;ln Can.: 

1-800-553-2448 

Braxton Mfg. Watertown, CT 06795 . 203-274-6781 

§t Codenoll Technology Corp., Yonkers, NY 10701 . 914-965-6300 

§ Control Cable, Inc., Baltimore, MD 21207. . 301 -298-4411 

Dowty RFL Inds. Inc./Communications Div., The Dowty Grp. PLC, Boonton, NJ 

07005-0239. 201-334-3100 

DuPont Electronics, Wilmington, DE 19880-0013. 800-237-4357 

§ Dynacast Div. Coats & Clark Inc., Yorktown Heights, NY 10598 . 914-245-0060 

§ Ercona, Patchogue, NY 11772 . 516-758-0700 

Flight Connector, TransTechnology Electronics, Peoria, IL 61615-1584 .. 309-693-3300 

§t General Cable Co., Fiber Optics Div., S. Plainfield, NJ 07080 . 201-769-3200 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 . 201-239-3400 

GTE Fiberoptic Products, Williamsport, PA 17701 ... 717-326-6591:1-800-FBR-OPTICS 

§ GTE Products Corp., Williamsport, PA 17701 . 717-326-6591 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

§ Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

§ Richard Hirschmann of America Inc., Riverdale, NJ 07457 . 201-835-5002 

§t Honeywell Optoelectronics, Richardson, TX 75081 . 214-470-4271 

t Hughes Aircraft Co., Connecting Devices Div, Irvine, CA 92714 . 714-660-5701 

nr Cannon:Military/Aerospace Div, Santa Ana CA 92705-5684 . 714-557-4700 

JAE Electronics Inc, Santa Ana CA 92705-5504 . 714-250-8770 

t Light Control Systems Inc, Tyngsboro, MA 01879 . 617-649-9870 

§ Math Assocs, Westbury, NY 11590 . 516-334-6800 

13M Fiber Optic Producta Inc, W. Haven, CT 06516 .,. 203-934-7961 

§Methode Electronica Inc, Chicago, IL 60656 . 312-867-9600 

§t Micro-Coax Components, Inc., a UTI Company, Collegeville, PA 19426 .. 215-489-3700 
Microdot, Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 

§ NEC Electronica Inc, Mountain View, CA 94039 . 415-960-6000 

tOptelecom, InC, Gaithersburg, MD 20877 . 301-840-2121 

t Pasternack Enterprisea Irvine, CA 92713 . 714-261-1920 

Radiall, Inc, Stratford, CT 06497 ... 203-386-1030 

Raychem Corp, Elctrns. Grp., Menlo Park, CA 94025 . 415-361-3860 

Rehlander Assocs, Beverly, MA 01915 .. 617-922-5961 

§ RMS Company, Connector Division, Minneapoiia MN 55432 . 612-786-1520 

Sabritec, Irvine, CA 92714 . 714-660-1970 

Security Plastica Inc, Miami Lakes, FL 33014 . 305-823-5440 

Seiko Instruments U.SA, Inc, Components Div, Torrance, CA 90505_ 213-517-7770 

SMK Electronics Corporation, U.S.A, Placentia CA 92670 . 714-996-0960 

§ Souriau, Inc, Valencia CA 91355 . 805-257-4830 

§t SpecTran Corp., Sturbridge, MA 01566 . 508-347-2751 

SumItronics, lnc„ SumitorrK) Corporation, Sunnyvale, CA 94086 . 408-737-7683 

Swiss Jewel Company, Philadelphia PA 19106 . 215-925-2867;800-922-0118 

§TELTEC. INC, Minneapolis, MN 55425 . 612-854-9632 

§ U.S. Componenta Inc, Unitech PLC, Bohemia NY 1 1716. 516-589-8080 


Connectors, Filtered-2100 — See VoL C 
Connectors, Flat Cable (incl. F!exible)-2100 ~ See VoL C 
Connectors, Fused-2100 - See VoL C 
Connectors, Heavy Duty, Power-2100 - See VoL C 

Connectors, Hermetically Sealed, Pressurized, or Waterproof-2100 
- See VoL C 

Connectors, High Density, Muitipin-2100 — See VoL C 

Connectors, High Voltage (1,000 Volts St Over)“2100 - See VoL C 

Connectors, IDC (Insulation Displacement Contact)-2100 - See 
VoL C 

Connectors, integrated Circuit - See Sockets, Integrated Circuit 
(Vol.C) 

Connectors, LCD-2100 - See VoL C 
Connectors, Magnetron-2100 - See VoL C 


Connectors, Missile (Umbilicals, Interstage, Post Boost)- 


2440 

t AirBorn, Inc., Addison, TX 75001-6519, 214-931-3200 .. C*1132 

Amphenol Corporation, Corporate Headquarters, Wallihgford, CT 06492, 

203-265-8910 .... C»1267 

t Rowe Industries, Inc., Toledo, OH 43612, 419-729-9761 . C*1519 

tAlden Products Co., Brockton, MA 02403 . 508-583-0160 

§t Amphenol, Bendix Connector Operationa Sidney, NY 13838 . 607-563-5011 

§t CINCH Cylindrical Division, Labinal Compa & Systema Inc, Minneapoiia MN 55428 

. 612-537-1010 

§ Dale Electronics, Inc., Yankton Div., Yankton, SD 57078-0180 .. 605-665-9301 

tDetoronics Corporation, S. El Monte, CA 91733 ..... 818-579-7130 

Flight Connector, TransTechnology Electronica Peoria IL 61615-1584 .. 309-693-3300 

t Hughes Aircraft Co., Conn^ing Devices Div., Irvine, CA 92714 . 714-660-5701 

§ Hugin Industries Inc., Los Altos, CA 94022 ..... 415-961 -2950 

Hypertronics Cotp., Hudson, MA 01749 . 508-568-0451:800-225-9228 

t ITT Cannon;Military/Aerospace Div, Santa Ana CA 92705-5684 . 714-557-4700 

§ ITT Sealectro, Trumbull, CT 06611 . 203-372-4 • 18 

Pyle-National Division, BRIntec Corp, Chicago, IL 60651 . 312-342-6300 

tSabritec, Irvine, CA 92714 . 714-660-1970 

§tSouriau, Inc., Valencia CA 91355 . 805-257-4830 

§t Viking Connetors Co, Criton Technologies, Chatsworth, CA 91311 . 818-341-4330 


Connectors, Mixed Contact Configurations-2100 - See VoL C 

Connectors, Printed Circuit Board, Programmable-2100 ~ See 
VoL C 

Connectors, Piggy Back — See Connectors, Wirewrap (Z-3 Level) 
(Vol. C) 

Connectors, Plug-in, Program Board-2100 -- See VoL C 
Connectors, Printed Circuit, Card Edge-2100 - See VoL C 

Connectors, Printed Circuit (Other than Card Edge)-2100 - See 
VoL C 

Connectors, Rack & Panel-2100 - See Vol. C 
Connectors, RF, Coaxial & Triaxial-2100 — See VoL C 
Connectors, Solderiess-2100 — See VoL C 
Connectors, Splicing-2100 — See Vol. C 
Connectors, Stripline-2100 — See Vol. C 
Connectors, Surface Mount-2100 - See Vol. C 
Connectors, Test-2100 - See Vol. C 
Connectors, Thermocouple-2100 ~ See Vol. C 
Connectors, Video-2100 ~ See Vol. C 
Connectors, Wire - See Wire Nuts (Vol. C) 

Connectors, Wirewrap (Z-3 Level)-2100 - See Vol. C 
Connectors, Zero S Low Insertion Force-2100 — See Vol. C 

Connectors & Terminals, Push-on, Quick Disconnect-2100 - See 
Vol. C 


Connectors (MIL), Flat Cabie-2440 

AirBorn, Inc., Addison, TX 75001-0519, 214-931-3200. C*1132 

§ AMP, Harrisburg, PA 17105, 717-564-0100 ..... C«1157 

§ Carrot Components Corporation, Camarillo, CA 93010, 805-484-0540 

....... C*1297-1299 

§t CW Industries, Southhampton, PA 18966, 215-355-7080 . C*1320-1321 

JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 ... C*1390 

§t Panduit Corp., Tinley Park, IL 60477^981,800-777-3300 .. C»1466-1468 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807, 201-685-1600 

.... . C»1551-1553 

Alpha Products, Inc, Westlake Village, CA 91362 .. 818-889-9304 

§t Alpha Wire Corp., Elizabeth, NJ 07207-0711 .. 201-925-8000 

§ Aromat Corp., New Providence, NJ 07974 ..... 201-464-3550 

Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 

Autosplice, Inc., Woodside, NY 11377 ..... 718-429-0500 

Autoswage Products, Shelton, CT 06484 .... 203-9^1401 

Beau Products Div., Verrirtron Corp, Laconia, NH 03247 ... 603-524-5101 

Flight Connector, TransTechnology Electronics, Peoria, IL 61615-1584.. 309-693-3300 

§ Fujitsu of America, Santa Clara, CA 95054 ...... 408-562-1000 

MACOM, Inc, Burlington, MA 01803 ... 617-272-3000 

§t 3M-Electronic Products Division, Austin, TX 78769-2963 ... 512-984-1800 

Pulse Tronic Inc., Ville St Laurnet, Que, CANADA H4L 4Z8 ... 514-747-6028 

Raychem Corp, Elctrna Grp, Menlo CA 94025 .................... 415-361-3860 

Robinson Nugent Inc., New Albany, IN 47150 .......................... 812-945-0211 

Souriau, Inc., Valencia, CA 91355 ...... 805-257-4830 

§ Support Systems Inti. Corp, Richmond, CA 94804 .... 415-234-9090 

TELTEC, INC., Minneapolis, MN 55425 .... 612-854-9632 

Connectors (MiL), Power-‘2440 

Caton Connector Corp., Kingston, MA @2364, 617-585-4315 .. C*1300-1301,1304 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 -- C»1415 

Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 . C*1458 
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Connectors (MIL), Power-2440 (Cont’d) PRODUCT INDEX & DIRECTORY 

U.S. Terminals, Cincinnati, OH 45243, 513-561-8145 .... C«1557 Metuchen Capacitors, Inc., Old Bridge, NJ 08857,201-679-3366 ........ C«1442 


t Alden Products Co, Brockton, MA 02403 ..—.. 508-583-0160 

Amphenol Canada Corporation, An LPL Company, Scartxjrough, Ontario, CANADA Ml B 

2X6 ...... ...... 416-291-4401 

§Anderson Power Products, Div. of High Voltage Engineering, Boston, MA 02135 

.......... 617-787-5880 

t Bumdy Corporation, NorwalK, CT 06852. .. 203-838-4444 

Cinch Connector Division, Labinal Components & Systems Ino, Elk Grove Village, IL 

60007....... 312-981-6000 

§t CINCH Cylindrical Division, Labinal Compa & Systems, Inc., Minneapolis, MN 55428 

........ 612-537-1010 

Dale Electronics, Inc., Yankton Div., Yankton, SD 57078-0180 . 605-665-9301 

Flight Connector, TransTechnology Electronics, Peoria, IL 61615-1584 .. 309-693-3300 

t Hypertronics Corp., Hudson, MA 01749 . 508-568-0451 ;800-225-9228 

§ Ideal Industries, Sycamore, IL 60178 ..... 815-895-5181 

§t nr Cannon;Military/Aerospace Div., Saita Ana, CA 92705-5684 ........ 714-557-4700 

MACOM, Inc., Burlington, MA 01803 . .... 617-272-3000 

§t 3M-Electronic Products Division, Austin, TX 78769-2963 ...... 512-984-1800 

§t Panduit Corp., Tinley Park, IL 60477-0981 ... 800-777-3300 

Pyle-National Division, BRIntec Corp., Chicago, IL 60651 . 312-342-6300 

Sabritec, Irvine, CA 92714 ... 714-660-1970 

Souriau, Inc., Valencia, CA 91355 . 805-257-4830 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 . 201-685-1600 

§t U.S. Components, Inc., Unitech PLC., Bohemia, NY 11716 . 516-589-8080 

§t Wire-Pro, Inc., Salem, NJ 08079.. 609-935-7601,609-935-7651 

Connectors (MIL), Printed Circuit-2440 

t AirBorn, Inc., Addison, TX 75001-0519,214-931-3200 ... C«1132 

§ AMP, Harrisburg, PA 17105, 717-564-0100 . C*1157 

Atlee Inc., North Andover, MA 01845, 508-681-1003 ..... 01704 

Beau Products Div., Vernitron Corp., Laconia,. NH 03247, 603-524-5101 . 

C*1293 

Connector Corp., Chicago, IL 60646, 312-539-3108 . C*1314-1315 

§t CW Industries, Southhampton, PA 18966,215-355-7080 . C*1320-1321 

§t Dale Electronics, Inc., Yankton Div., Yankton, SD 57078-0180, 605-665-9301 

. C*1326-1327 

Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 . . C*1458 

§t Panduit Corp., Tinley Park, IL 60477-0981. 800-777-3300 . C*1466,1468 

§t Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 ... C* 1542-1544,1546 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807, 201-685-1600 

. C*1551-1553 

§t U.S. Components, Inc., Unitech PLC., Bohemia, NY 11716, 516-589-8080 

. C«1555 

WECO Electrical Connectors, Inc., Mooers, NY 12958, 518-298-4810 

. C*1564-1565 

WECO Electrical Connectors, Inc., Kirkland, Quebec, CANADA H9H 3L4, 


514-694-9136 ... C«1564-1565 

§t Alpha Wire Corp., Elizabeth, NJ 07207-0711 ... 201 -925-8000 

Augat, Inc., Interconnection Products Group, Attleboro, MA 02703 ....... 508-222-2202 

Autosplice, Inc., Woodside, NY 11377 .... .. 718-429-0500 

Autoswage Products, Shelton, CT 06484 . . 203-929-1401 

§t Cinch Connector Division, Labinal Components & Systems Inc., Elk Grove Village, IL 

60007......... 312-981-6000 

Components Corp., Denville, NJ 07834 .. 201-627-0290 

Conductive Rubber Technology, Santa Barbara, CA 93103 . 805-965-6511 

t CTS Corporation, Elkhart IN 46514 ... . 219-293-7511 

t CTS Corporation, Connector Division, New Hope, MN 55428. . 612-533-3533 

t CTS Corporation, Systems Division, Eden Prairie, MN 55344 . 612-941 -9100 

DuPont Electronics, Wilmington, DE 19880-0013 . 800-237-4357 

EBY Company, Philadelphia, PA 19124 . ... 215-537-4700 

EM.S., Div. of Sandberg Industries, Tustin, CA 92680 .. 714-669-9473 

Flight Connector, TransTechnology Electronics, Peoria, IL 61615-1584 .. 309-693-3300 

Holmberg Elctrna, Inman, SC 29349 . 803-472-4141 

t Hypertronics Corp., Hudson, MA 01749 ... 508-568-0451 ;800-225-9228 

Industrial Electronic Hardware Corp., (lEH Corp.), New York NY 10012 . 

212-677-1881 

§t nr CannonrMilitary/Aerospace Div, Santa Ana, CA 92705-5684 . 714-557-4700 

§t 3M-Electronlc Products Division, Austin, TX 78769-2963 . 512-984-1800 

§t Methode Electronics, Inc., Chicago, IL 60656 . 312-867-9600 

tMicrodot Interconnect Systems Division, Montgomeryvllle, PA 18936 ... 215-699-5373 

t Milross Controls, Inc., Southampton, PA 18966.. 215-355-0200 

Oxley, Inc, Branford, CT 06405 . 203-488-1033 

t PCD, Peabody, MA 01960 .... 508-532-8800 

Pulse Tronic Inc, Ville St Laumet Que, CANADA H4L 4Z8 . 514-747-6028 

Pyle-National Division, BRIntec Corp, Chicago, IL 60651 .. 312-342-6300 

Souriau, Inc, Valencia, CA 91355 . 805-257-4830 

§ Sullins Electronics Corp, San Marcos, CA 92069 ... 619-744-0125 

TELTEC, INC, Minneapolis, MN 55425 . 612-854-9632 

§t Texas Instrs., Matls. & Controls Grp, Attleboro, MA 02703 . 617-699-3800 

t Trompter Electronics, Inc, Sterling Holding, Westlake Village, CA 91359-5069 

....... 818-707-2020 

§t Wire-Pro, Inc, Salem, NJ 08079 .. 609-935-7601 ;609-935-7651 

Connectors (MIL), RF-2440 

AirBorn, Inc., Addison, TX 75001-0519, 214-931-3200 .. C«1132 

§t AMP, Harrisburg, PA 17105, 717-564-0100 .... C*1157 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 
203-265-8910 .......... C«1267 


§ Coax Connection, Yorktown Hgts., NY 10598, 914-962-2303;800-431-2103 

............. C*1308 

Concord Electronics Corpbration, New York, NY 10012,1-212-777-6571 ...... 

C‘1313 

DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 


10011, 212-691-9050 ......... C-1330 

Jettron Products Inc., E. Hanover, NJ 07936,201-887-0571 ....... C*1392-1393 


Mueller Elec. Co., Cleveland, OH 44114,216-771-5225 ... C*1^58 

North Hills Electronics, Glen Cove, NY 11542, 516-671-5700 ............ A»2365 

§ Pomona Electronics, Pomona, CA 91766,714-623-34^ .... C*1477,1623 

Rowe Industries, Inc., Toledo, OH 43612,419-729-9761 ........... C*1518-1519 

§t Adams-Ru^ell, Anzac Div, Burlington, MA 01803 ...... 671-273-3333 

§t Alpha Products, Inc., Westlake Village, CA 91362 .... 818-88^9304 

§t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 
§t Applied Engineering Products, New Haven, CT 06525 .................. 203-387-5282 

Breeze-lllinois, TransTechnology Corp, Peoria, IL 6161 ^1584 .......... 309-693-3300 

t C.E Precision Assemblies, Inc, Chandler, AZ 85226 ... 602-940-0740 

§t CINCH Cylindrical Division, Labinal Compa & Systems, Inc, Minneapolis, MN 55428 

.... 612-537-1010 

t Compac, Holbrook, NY 11741 .... 516-585-3400 

§ Compar, D.G.W. Electronics Corporation, Markham, Ontario, CANADA L3R 4Z4 

..... 416-475-8500 

Delta Electronics Mfg. Corp, Beverly, MA 01915 . 617-927-1060 

§ Electronic Resources Inc, Sunnyvale, CA 94089 ... 408-745-1420 

Flight Connector, TransTechnology Electronics, Peoria, !L 61615-1584 .. 309-693-3300 

§t nr Sealectro, Trumbull, CT 06611 .. 203-372-4118 

§t M/A-COM Omni Spectra, Inc, Merrimack, NH 03054 ... 603-424-4111 

Microdot, Interconnect Systems Division, Montgomeryville, PA 18936 ... 215-699-5373 
§t Murata Manufacturing Co, Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617... 075-951 -9111 

t Pasternack Enterprises, Irvine, CA 92713 .... 714-261-1920 

§ Penstock Engineering Labs, Penstock, Inc, Sunnyvale, CA 94086-4018 

...... 408-730-0300 

Pyle-National Division, BRIntec Corp, Chicago, IL 60651 .. 312-342-6300 

tSabritec, Irvine,CA92714 .... 714-660-1970 

§t Specialty Connector Co., Franklin, IN 46131 .. .. 317-738-2800 

§ Support Systems Inti. Corp, Richmond, CA 94804 .... 415-234-9090 

t Trompter Electronics, Inc, Sterling Holding, Westlake Village, CA 91359-5069 

........ 818-707-2020 

t Whittaker Corp, Electronic Resources Div, Simi Valley, CA 93063 . 805-584-4100 

Consoles, Cabinet - See Benches, Consoles etc. (Vol. C) 

Consoles (MIL), ECCM>2440 ' 

§ Alusett U.SA, Inc, Pleasantville, NY 10570 ... 914-747-3477 

t Amco Engineering, Schiller Pk., IL 60176. 312-671-6670;800-833-3156 

ELMA Electronic Inc, Fremont, CA 94538 .... 415-656-3400 


Contact Cleaners — See Cleaners & Solvents (Vol. C), Burnishers, 
Contact (Vol. C) 

Contact Strips, Finger-4525 ~ See Vol. C 
Contactors - See Relays, Power (Vol. B) 


Contactors (MIL)-2440 

t LSI Jennings, San Jose, CA 95122-2696,408-292-4025 .. B*1571 

The J. M. Ney Company, Bloomfield, CT 06002, 203-242-2281 .. D*2241 

t American Aerospace Controls, Farmingdale, NY 11735 .. 516-694-5100 

ICC,Inc,Orange,CA 92665 .... 714-998-8310 

§ Payne Engineering, Scott Depot WV 25560 ... 304-757-7353 

t PCD, Peabody, MA 01960 ...... 508-532-8800 

t Ross Engineering Corp, Campbell, CA 95008... 408-377-4621 


Contacts, Brush-2500 ~ See Vol. C 
Contacts, Electrical-2500 - See VoL C 


Contacts (MIL), Assemblies & Holclers-2440 

t AMP, Harrisburg, PA 17105,717-564-0100 ... C«1157 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 .... C*1266 

Hiram Jones Electronics, No. Hollywood, CA 91605, 213-875-0213 . C*1373 

The J. M. Ney Company, Bloomfield, CT 06002, 203-242-2281 


.. C*1463,1619, D*2241 

§ U.S. Components, Inc., Unitech PLC., Bohemia, NY 11716, 516-589-8080 


...... C*1555 

§t Amphenol, Bendix Connector Operations, Sidney, NY 13838 .. 607-563-5011 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 
Autosplice, Inc., Woodside, NY 11377 ..... 718-429-0500 


§t CINCH Cylindrical Division, Labinal Comps. & Systems, Inc., Minneapolis, MN 55428 

. 612-537-1010 

§ Compar, D.G.W. Electronics Corporation, Markham, Ontario, CANADA L3R 4Z4 

. 416-475-8500 

t Danmar Inds., Chatsworth, CA 91311 . 818-882-7979/5280 

Delbert Blinn Co., Pomona, CA 91769....... 714-629-3900 

§t Flight Connector, TransTechnology Electronics, Peoria, L 61615-1584 .. 309-693-3300 

ICC, Inc., Orange, CA 92665 .. ... 714-998-8310 

Pulse Tronic Inc., Ville SI Laumet Que, CANADA H4L 4Z8 ... 514-747-6028 

United Foam Plastics, Georgetown, MA 01833 .. 508-352-2200 

Containers, Shielded (All Types) - See Enclosures, Shielded (Vol. C) 

Containers, Shipping, Metal & Fiberglass - See Enclosures, Shipping, 
Metallic & Nonmetallic (Vol. C) 

Containers, Storage-1400 - See Vol. C 

Contract Manufacturing & Services-^AIso See Services: Board 
Assembly; Cable & Harness Assembly; Comp. Test & Screen; 
Semiconductor Wafer Fab., Assembly; Mfg. Turnkey-4100 - See 
Vol.D 

Controllers, Card Reader/Punch, Add-m-2000 - See Vol. D 
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Contacts (MIL), Assemblies & Holders-2440 


Controllers, Card Reader/Punch, Standalone-2000 - See Vot. D 
Controllers, Energy Conservation-2200 - See Vol. D 
Controllers, Floppy Disk Drive, Add-in-2000 — See Vol. D 
Controllers, Floppy Disk Drive, Standalone-2000 - See Vol. D 
Controllers, Hard Disk Drive, Add-in-2000 - See Vol. D 
Controllers, Hard Disk Drive, Standalone-2000 -- See Vol. D 
Controllers, IEEE 438 (GPIB) Bus-2900 - See Vol. D 
Controllers, Magnetic Tape Drive, Add-in-2000 - See Vol. D 
Controllers, Magnetic Tape Drive, Standalone-2000 - See Vol. D 
Controllers, Memory Device, Add-in-2000 — See Vol. D 
Controllers, Memory Device, Standalone-2000 - See Vol. D 
Controllers, Paper Tape Reader/Punch, Add-in-2000 - See Vol. D 

Controllers, Paper Tape Reader/ Punch, Standalone-2000 - See 
Vol. D 

Controllers, Plotter, Add-in-2000 - See VoL D 

Controllers, Plotter, Standalone-2000 — See VoL D 

Controllers, Power-2200 — See Vol. D 

Controllers, Printer, Add-in-2000 — See Vol. D 

Conlroilers, Printer, Standalone-2000 - See ¥oL D 

Controllers, Programmabie-2200 — See VoL O 

Controllers, Protocol, Commynicatiosis-2000 “• See ¥oL D 

Controllers, Termsoai, Acid-in-2000 — See ¥oL D 

Controllers, Terminal, Standalone-2000 - See VoL D 

Controls, Access-2200 - See Vol. D 

Controls, Audio System Consol0s-22OO - See VoL D 

Controls, Capacitance Operat0d“22OO — See Vol. D 

Controls, Carbon - See Potentiometers (Vol A), Rheostats (Vol. A) 

Controls, Computer Input, Joysticks, Mouse Devices, etc.-2000 — 
See VoL D 

Controls, Constant impedance - See Attenuators (Vol. A) 

Controls, Counting & Sorting-2200 — See Vol. D 

Controls, DC Motor, ProgrammabSe-4900 - See VoL D 

Controls, DC Regenerative-220© — See Vol. D 

Controls, Density-2200 — See VoL D 

Controls, Dimension-4100 - See ¥oL D 

Controls, Environmental Test Eqyipment“2S50 - See Vol. D 

Controls, Fader-1300 - See VoL D 

Controls, Fluid Corsductlvity-2200 - See Vol. D 

Controls, Fluid Flow-2200 - See Vol. D 

Controls, Fluorescent Light Power-2200 - See Vol. D 

Controls, Frequenicy-2200 See VoL D 

Controls, Gas-2200 “ See Vol. D 

Controls, Humidsty-2200 - See Vol. D 

Controls, fgnitron Firing-2200 - See Vol. D 

Controls, Joystick, Mouse Devices, etc» — See Controls, Computer 
input (Vol. D) 

Controls, Lamp Dimming, Flashing-2200 - See Vol. D 
Controls, Level, Dry Material-2200 - See Vol. D 
Controls, Level, Liquid-2200 - See Vol. D 
Controls, Machine Tool-2200 — See Vol. D 
Controls, Moisture — See Controls, Humidity (Vol. D) 

Controls, Motion, Digita9-22O0 - See Vol. D 
Controls, Motor Speed-2200 See VoL D 


Controls, Oscillator-2200 - See Vol. D 
Controls, Photoelectric-2200 — See Vol. D 
Controls, Positioning-4100 - See Vol. D 
Controls, Pressure-2200 - See Vol. D 
Controls, Proportional-2200 - See Vol. D 

Controls, Proximity-Also See Controls, Capacitance Operated-2200 
- See VoL D 

Controls, Remote-2200 - See Vol. D 

Controls, Run, Shutdown Command, Start-2200 -• See Vol. D 
Controls, SCR-2200 ~ See Vol. D 

Controls, Sensing/Monitoring-Voltage, Phase, Frequency-2200 - 
See Vol. D 

Controls, Servo System-4900 - See VoL D 
Controls, Stepping Motor-2200 — See Vol. D 
Controls, Temperature-2200 - See VoL D 
Controls, Timing - See Timers (Vol. D) 

Controls, Torque, Electronic-2200 - See Vol. D 
Controls, Vibrator-2200 - See Vol. D 

Controls, Voltage Regulating - See Regulators & Stabilizers, Voltage 
(Vol. D) 

Controls, Volume & Tone — See Potentiometers (Vol. A), Rheostats 
(VoL A) 

Control Systems, Air Traff5C“2200 - See Vol. D 

Control Systems, Distributed Numerical-2200 — See Vol. D 

Control Systems, Robotics-4900 — See Vol. D 

Convection Cooling Packages, Semiconductor - See Heat Sinks, 
Semiconductor (Vol. C) 

Converters, AC to DC (Nonrotary) - See Power Supplies, AC Input, 
DC Output (Vol. D) 

Converters, Analog to Digital-2325 — See Vol. D 
Converters, Analog to Pulse-2325 — See Vol. D 
Converters, ASCII to Baudot-2325 - See Vol. D 
Converters, ASCII to BCD-2325 - See Vol. D 
Converters, BCD to ASCII-2325 - See VoL D 
Converters, Binary to BCD-2325 - See Vol. D 
Converters, Binary to Decimal-2325 - See Vol. D 
Converters, CRT Display-2000 - See Vol. D 
Converters, DC to DC, for LANs-4000 - See Vol. D 

Converters, DC to DC, Less Than 30 VDC Output-4000 — See 
Vol. D 

Converters, DC to DC, 30 to 300 VDC Output-4000 - See Vol. D 

Converters, DC to DC, 300 to 1,000 VDC Output-4000 -- See Vol.fD. 

Converters, DC to DC, Greater Than 1,000 VDC Outpyt-4000 - See 
Vol. D 

Converters, DC to Slne/Cosine-2325 ~ See VoL D , 

Converters, DC to Synchro-2325 — See Vol. D 
Converters, Digital to Analog-2325 ~ See Vol. D 
Converters, Digital to Paper Tape-2000 - See Vol. D 
Converters, Digital to Resolver-2325 -» See Vol. D 
Converters^ Digital to Synchro-2325 - See VoL D 
Converters, Frequency to Frequericy-1900 -- See Vol. D 
Converters, Frequency to Voltage-2325 — See Vol. D 
Converters, Frequency, Logarithmtc-4050 — See VoL D 
Converters, Frequency Shift Keying-1900 — See Vol. D 
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Converters, Thermal-5300 


Converters, Frequency to DC-Also See Power Supplies, AC Input, 
DC 0utput°4000 - See l^o/. D 

Converters, Graphic to Digital-2000 — See Vol. D 

Converters,^Multiplying, Analog to Digital & Digital to Analog-2325 
» See Vol. D 

Converters, Paper Tape to Magnetic Tape-2000 - See Vol. D 
Converters, Phase-4050 ~ See Vol. D 

Converters, Polar to Rectangular Coorclinates-2325 — See Vol. D 
Converters F^wer Frequency, Electronic-4050 - See Vol. D 
Converters, Power Frequency, Rotary-4050 -> See Vol. D 

Converters, Pressure to DC, Pressure to Frequency — See 
Transducers, Pressure (Vol. B) 

Converters, Rectangular to Polar-2325 - See Vol. D 
Converters, Resolver to Dlgital-2325 ~ See Vol. D 
Converters, Rotary - See Motor Generator Sets (Vol. D) 

Converters, Serial to Parallel/Parallel to Serial-2325 - See Vol. D 
Converters, Synchro to Digital-2325 - See Vol. D 
Converters, Synchro to Linear DC-2325 — See Vol. D 
Converters, Synchro to Sine/Cosine-2325 - See Vol. D 
Converters, Teleinetry-1900 - See VoL D 
Converters, Thermaf-5300 

Ballantine Laboratories, Inc., Sub. of ES.I. Inc., Boonton, NJ 07005, 201-335-e900 


............ D*1221 

Best Technology Inc., Seattle, WA 93109, 206-382-1300... 3*1888 

John Fluke Mfg. Co, Inc., Everett, Wa 98206, WA 98206 . 206-356-5400 


Converters, UHF to VHF-1900 - See Vol. D 
Converters, VLF to HF-1900 - See Vol. D 
Converters, Voltage to Frequency-2325 — See Vol. D 
Converters (MIL) DC to DC-2440 

t Abbott Transistor Labs, Power Supplies, Los Angeles, CA 90034, 213-936-8185 

..... D*1545 

Applied Power Conversion, Technology Dynamics, Inc., Bergenfield, NJ 07621, 


201-385-0500 ....... D*1629 

t Arnold Magnetics, Camarillo, CA 93010, 805-484-4221 . D*1631-1632,1635 

t EMCO High Voltage Co., Sutter Creek, CA 95685, 209-223-3626 ........ D*1751 

t Interpoint Corporation, Redmond, WA 98073-9705, 206-882-3100 

.. A*1751, D*1828-1830,1833 

t Modular Devices, Shirley, NY 11967, 516-345-3100 . D*1919 

North Hills Electronics, Glen Cove. NY 11542, 516-671-5700.. D*1933 

Pico Electronics, Inc., ML Vernon, NY 10552,914-699-5514;800-431-1064 

..... D«1947 

§t Reliability, Inc., Houston, TX 77218, 713-492-0550 ... D*2037 

Wilmore Electronics Co., Hillsborough, NC 27278, 919-732-9351 ... D*2142-2143 

t Adtech Power Inc., Anaheim, CA 92806 . 714-634-9211 

•j- Advanced Analog, Intech, Santa Clara, CA 95050 . 408-988-4930 

t ATC Power Systems, Inc, Nashua, NH 03063 . 603-882-1366 

t Boeing Electronics, Seattle, WA 98124-6269 .. 206-657-7474 

t Del Elctrna Corp, Ml Vernon, NY 10550..... 914-699-2000 

t EG & G Almond Instruments, Covina, CA 91724 .. 818-967-9521 

t Engineered Magnetics, Inc., A Fleet Aerospace Company, Rancho Dominguez, CA 90221 

....... 213-635-9555 

FDK America, Inc, Fuji Electrochemical Co, Ltd, Cerritos, CA 90701 .... 213-404-1770 

Intepro Systems Inc, Lexington, MA 02173 ..... 617-863-9500 

Interelectronics Corp., Congers, NY 10920 .... 914-EL8-8000 

Keltec Florida, Inc, Microwave Pro, Amstar Electronics Group, Ft Walton Bch, FL 

32549-2917.......... 904-244-0043 

t Logitek, Inc, Ronkonkoma, NY 11779... 516-467-4200 

t MIL Electronics, Inc, Dracut MA 01826 .. 508-453-8000 

t Power Functions Engineering, Garland, TX 75042 ... 214-278-0996 

t Rantec, Emerson Electric, Chatsworth, CA 91311 . . 818-885-8223 

Rantec Division, Emerson Electric Co, Los Osos, CA 93402 .. 805-528-5858 

t Sierra West Power Systems, Las Cruces, NM 88001 .. 505-522-8828 

Spellman High Voltage Elctrna Corp, Plainview, NY 11803 . 516-349-8686 

Tectrol, Inc, Downsview, Ontario, CANADA M3J 3E5 .. 416-630-8108 

t Tri-Mag, Inc, Visalia, CA 93291 ... 209-651-2222 

t Trio Laboratories, Inc, Pynview, NY 11803 . 516-349-0400 

§ Tripp-Lite, Chicago, IL 60610 ..... 312-329-1777 

Varo Electron Devices An Imo Inda Co, Garland, TX 75046 . 214-487-4129 

t Westcor Corporation, Los Gatos, CA 95032 .... 408-395-7050 

Converters (MIL), Frequency-2440 

Avionic Instruments, Avenel, NJ 07001, 201-388-3500 . D«2166,2170 

t Ceorator Corp., Manassas, VA 22110-0070, 703-368-2101 . D*2198 

t Unitron Snc., Dallas, TX 75238, 214-340-8600 .. D*2175-2177 

t Abacus Controls Inc, Somerville, NJ 08876 ... 201-526-6010 


Abbott Transistor Labs, Power Supplies, Los Angeles, CA 90034 ........ 213-936-8185 

§t Adams-Russell, Anzac Div., Burlington, MA 01803 ... 671-273-3333 

Advance Conversion Devices Co, Randolph, NJ 07869 ................. 201 -989-0095 

Analoglc/3H, Burlingame, CA 94010 ...... 408-734-5970 

tAnghel Laboratories, Inc, Fairfield, NJ 07006 ... 201-575-1116 

t Avtel Div, Unitron Inc, Dallas, TX 75238 . .... 214-340-8600 

t California Microwave, Sunnyvale, CA 94086 . .. 408-732-4000 

t EG & G Rotron, Custom Div, Woodstock, NY 12498 .. 914-679-5201 

Electronic Systems Div, Servo Corp. of America, Hicksville, NY 11802 .. 516-938-9700 
t Engineered Magnetics, Inc., A Fleet Aerospace Company, Rancho Dominguez, CA 90221 

.......... 213-635-9555 

§ Fiskars Electronics Corporation, Littleton, MA 01460 . 508-486-9551 

HDS Inc, Reston, VA 22091 ....... 703-620-6200 

tLNR Communications, Inc., Hauppauge, NY 11788. .... 516-273-7111 

t Magnum Microwave Corp, Fremont, CA 94538 ..... 415-657-9898 

t Microwave Systems Inc, Syracuse, NY 13211-2100 ..,... —.......... 315-437-9951 

t MITEQ Inc., Hauppauge, NY 11788 ... 516-436-7400 

t Modular Devices, Shirley, NY 11967 ....... 516-345-3100 

t NH Research, Incorporated, Instrumentation Products Division, Irvine, CA 92714 


Pacific Power Source Corp., Huntington Bch, CA 92649 .. 714-898-2691 ;800-854-2433 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

Tele-Tech Corporation, Bozeman, MT 59715 .... 406-586-0291 

t Trio Laboratories, Inc, PIsunview, NY 11803... —..... 516-349-0400 

Varo Electron Devices An Imo Inds. Co, Garland, TX 75046 ... 214-487-4129 


Coolants, Circuit & Component -- See Refrigerants, Spray (Vol. C) 

Cooling Equipment - See Air Conditioners (Vol. C), Blowers & Fans 
(Vol. C), Heat Exchangers & Systems (Vol. C) ^ 

Cooling/Heating Modules, Thermoelectric-2600 -- See Vol. C 
Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords & Tapes, Lacing-6000 See Vol. C 

Cords, Communication, Control, Microphone, etc. ~ See Cable, 
Specific Type (Vol. C) 

Cords, Line & Set, Extension-6000 - See Vol. C 
Cords, Line (Lamp) — See Cable, Multiconductor (Vol. C) 

Cords, Line, Resistance-6000 - See Vol. C 

Cords, Patch-2100 - See Vol. C 

Cords, Power-6000 - See Vol. C 

Cords, Retract! le-6000 — See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone (Vol. C) 

Cords, Twin Lead See Cable, Multieonductor (Vol. C) 

Cords & Cable, Dial Onve-2400 — See Vol. C 
Cords & Cord Sets, TeSephone-6000 - See Vol. C 
Cords & Cord Sets, lnternationai-6000 - See Vol. C 
Cores, Ceramic-1850 — See Vol. A 
Cores, Magnetic, Ferrite, L, E, etc.-1850 - See Vol. A 
Cores, Magnetic, Ferrite, Pot/Cup-1850 - See VoL A 
Cores, Magnetic, Ferrite, Slug-1850 - See Vol. A 
Cores, Magnetic, Ferrite, Toroid-1850 - See Vol. A 
Cores, Magnetic, Ferrite, Yoke Section-1850 - See Vol. A 

Cores, Magnetic, Metal Alloy (Other Than Silicon & Nickel-lron)- 
1850 -See Vol. A 

Cores, Magnetic, Nickel-Iron, L, EE, F, & Ring Laminations-1850 - 
See Vol. A 

Cores, Magnetic, Nickel-Iron, Toroid-1350 - See Vo/. A 
Cores, Magnetic, Powdered iron, Pot/Cup-1850 - See Vol. A 
Cores, Magnetic, Powdered iron, Slug-1850 - See Vol. A 
Cores, Magnetic, Powdered Iron, Toroid-1850 - See Vol. A 
Cores, Magnetic, Powdered Permalloy, Toroid-1850 - See Vol. A 
Cores, Magnetic, Silicon C-1850 — See Vol. A 
Cores, Magnetic, Silicon El, EE, ^ F Laminations-1850 - See Vol. A 
Cores, Magnetic, Silicon, Toroid-^1850 - See Vol. A 
Cores, Magnets & Ferrites-1850 - See Vol. A 


Abbott Technologies, tnc., Sun Valley Division, Power Supplies, Sun Valley, CA 91352 
.. ... 818-841-3630 


§—Product sold through distributors t-Product meets MIL specs EEM 1989 
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PRODUCT INDEX & DIRECTORY 


Current Limiters (MIL)-2440 


Corners, Waveguide -- See Bends & Twists, Microwave (Vol. A) 
Coulometers - See Timers, Electrolytic Cell (Vol. D) 

Counterineasures (CM) Sets (MIL)-2440 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 


..... 408-629-1100 

t Digital Radio Corp., Redondo Beach, CA 90277 .. 213-316-4114 

t Microwave Systems Inc., Syracuse, NY 13211-2100 . 315-437-9951 

t Plessey Electronic Systems Corp., Wayne, NJ 07470 . 201-633-6000 


t Tracer Flight Systems, Inc., Tracer, Inc., A Westmark Co., Santa Ana, CA 92705 

. 714-662-0333 

Counter/Timers-2900 - See Vol. D 

Counters, Bidirectionai-2200 - See Vol. D 

Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 - See VoL D 

Counters, Directionai-2200 - See VoL D 

Counters, Electronniagnetic-2200 -- See Voi. D 

Counters, Event-2200 - See VoL D 

Counters, Frequency-2900 - See VoL D 

Counters, Mechanical-2200 — See VoL D 

Counters, Particle-2900 - See Vol. D 

Counters, Photoelectric-2200 — See Vol. D 

Counters, Predetermining — See Counters, Preset (VoL D) 

Counters, Preset-2200 - See Voi. D 

Counters, Printing-2200 — See Vol. D 

Counters, Proportional - See Counters, Particie (Voi. D) 

Counters, Pulse-2200 - See Vol. D 

Counters, Reversible — See Counters, Bidirectional (Vol. D) 

Counters, Revoiution-2200 - See Vol. D 
Counters, Universal-2900 - See Vol. D 
Couplers, Acoustic-1900 - See Vol. D 
Couplers, Antenna-1900 - See VoL D 

Couplers, Communications, Acoustic, Telephone-1900 - See 
VoLD 

Couplers, Directional-3450 - See ¥oL A 

Couplers, Fiber OptSc-2475 

t Interoptics, Purdy Group, Burlingame, CA 94010, 41S-347-7727 ........ B«'1214 

t Litton Poly-Scientific, Div. of Utton Industries, Blacksburg, VA 24060-3100, , 

703-953-4751 ........ B«1212 ' 

§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

........ A«2191-2192 

§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

...... 1326-1327,1329 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 


....... B«1219,1995 

t ADC Telecommunications, Inc., Minneapolis, MN 55435 . 612-835-6800 

AT&T Microelectronics, Allentown, PA 18103 . 1-800-372-2447;ln Can.: 

1-800-553-2448 

Canstar, Canada Wire & Cable, Ltd, North York, Ont, CANADA M2H 3H7 

..... 416-756-4100 

§tCodenoll Technology Corp., Yonkers, NY 10701 . 914-965-6300 

§ Computrol:An AEG Co., Ridgefield, CT 06877 .... 203-431 -2000 


Corning Glass Works, Telecommunications Products Division, Corning, NY 14831 


. 607-974-7732 

GTE SUPPLY, GTE Communications Systems, Safi Lalce City, UT 84116 

. 800-433-4837 

Hewlett-Packard Co., Cupertino, CA 95014 ...... 80CF752-0900 

§ 3M Fiber Optic Products, Inc., W. Haven, CT 06516 .. 203-934-7961 

t Pasternack Enterprises, Irvine, CA 92713 ....... 714-261-1920 

Slecor Electro-Optic Products, Siecor Corporation, Research Triangle Park, NC 27709 

. 1-800-888-LAN1;919-481-5100 

Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

t York Technology, Inc., BurbanK CA 91502 ... 818-955-8927 


Couplers, Microwave-3450 - See VoL A 
Couplers, Multiset -- See Couplers, Antenna (Vol D) 

Couplers, Optoelectronic -- See Isolators, Optoelectronic (Vol B) 
Couplers, Rotary-3450 - See Vol. A 
Couplers (MIL), DirectloRal-2440 


t Airtron, Litton Industries, Inc., Moms Plains, NJ 07950 . . 201-539-5500 

t Channel Microwave, TRAK Microwave Corp., Dundee, SCOTLAND DD2 1TY 

.... 44-382-561509 

t Dielectric Communications, General Signal, Raymond, ME 04071 .207-655-4555; 

800-341-9678 

t KDI/Triangle Electronics, Whippany, NJ 07981 .. 201-887-5700 

MACOM, Inc., Burlington, MA 01803 .... 617-272-3000 

§t M/A-COM Omni Spectra, Inc., MerrimacK NH 03054..... 603-424-4111 

t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 . 514-694-6666 

t Norsal Industries, Central Islip, NY 11722 .... 516-234-1200 

t Pasternack Enterprises, Irvine, CA 92713 ..... 714-261 -1920 

t RLC Electronics, Inc., Mt Kisco, NY 10549 ..... 914-241 -1334 

t Sage Laboratories, Inc., Natick, MA 01760 .............................. 508-653-0844 

Telephonies Corporation/PRD Instruments, Huntington, NY 11743 

......... 516-549-6415/6102 

Tele-Tech Corporation, Bozeman, MT 59715 ... 406-586-0291 

t TRAK Microwave Ltd, TRAK Microwave Corp., Dundee, SCOTLAND DD2 1TY 

... 44-382-561509 

t Transco Products, Inc., Camarillo, CA 93011 -6003 .. 805-987-8007 

t Werlatone, Inc., Brewster, NY 10509 . 914-279-6187 


Couplings, Ouick-disconnect, Liquid or Gas-2500 - See Vol. C 
Couplings, Shaft, Rigid & Flexible-2400 ~ See Vol. C 
Covers, Protective (Inci. Dustcovers)“1400 — See Vol. C 
Crimping Services — See Services, Crimping (Vol. D) 

Crossbars — See Scanners, Crossbar (Vol D) 

Crystal B8ankS“2300 - See VoL A 

Crystals, Frequency Controt-2300 - See Vol. A 

Crystals, Microprocess@r-2300 — See Vol. A 

Crystals, Pie2oelectriC“230O - See Vol. A 

Crystals, Quar!2:"2300 -- See Vol. A 

Crystals, Quartz, for Watclhies-2300 — See ¥oL A 

Crystals, Semiconductor(Ingots & Wafers)-2300 — See VoL A 

Crystals, Surface Mount-2300 - See Vol. A 

Crystals, YIG-2300 - See Vol. A 

Crystals (MiL)-2440 

t B-D Crysta! Entprs., Inc., Subsidiary of HY-Q Int’l, Erlanger, KY 41018, 

606-283-5000 ..... A*1350 

t Bliley Electric Co., Erie, PA 16506, 814-838-3571 .. A*1355-1357 

t Colorado Crystal Corp., Loveland, CO 80537, 303-667-9248 . A-1361 

Croven Crystals, Whitby, ON, CANADA L1N 5S5, 416-668-3324 ........ A«1371 

t CIS Corp., Frequency Control Div., (Formerly Knights Div.), Sandwich, IL 60548, 

815-786-8411 ....... A*1372,1374-1376 

t Frequency Electronics, Inc., Mitchel Field, NY 11553, 516-794-4500 ..... A*1408 
t McCoy Electronics Co., A Sub. of Oak Industries, Mt Holly Springs, PA 17065, 

717-480-3411 ........ A*1416,1418-1421 

Micro Crystal Division, SMH, New York, NY 10010, 212-505-5340 ... A*1429-1430 
Monitor Products Co., Snc., Oceanside, CA 92054, S19-433-4510 ... A»1436-1437 

§t M-Tron Industries, Yankton, SD 57078, 605-665-9321 .... A-1438 

Murata Erie North America, Inc., Smyrna, GA 300S0, 404-436-1300 . A*144® 

§ NEL Frequency Controls, Inc., Burlington, Wi 53105, 414-763-3591 ..... A<»1455 
Osdilatek, K & L Microwave, Olathe, KS 66062, 913-820-1777 ..... A»1459-1461 
t Savoy Electronics, Inc., Ft Lauderdale, FL 33310, 30S-S63-1333;8©O-327-1282 

.. A«1482 

§t Atomergic Chemetals Corp., Farmingdaie, NY 11735-1527 ... 516-694-90(X) 

Cirtech, EG & G. Shawnee Mission, KS 66223 .... 913-681 -2801 

§t Crystek Corp, Ft Myers, FL 33906 ...... 813-936-2109 

t CTS Corporation, Elkhart, IN 46514 ...... 219-293-7511 

t EG & G Frequency Products Inc., EG & G Inc, Cincinnati, OH 45232 — 513-542-5555 
Frequency Control Products, Inc, American Time Products Div, Deer Pk, NY 11729 

. 516-243-5730 

t Piezo Crystal, Carlisle, PA 17013 ........ 717-249-2151 

t Piezo Technology Inc, Orlando, FL 32804 .... 407-298-2000 

t Reeves-Hoffman Div, Dynamics Corporation of America, Carlisle, PA 17013 

.. 717-243-5929 

Sokol Crystal Products, Inc., Mineral Point Wf 53565 ... 608-987-3363 

t Valpey-Fisher:Matec Corp, Hopttinion, MA 01748 ....................... 508-435-6831 

Cups, EncapsuSatiori-ISOO See Vol. C 

Curing Systems, Photo Magnetic-ISOO — See ¥oL C 


Cyrrent Limiters (MIL)-2440 

§ Bussmann:Coop®r Industries, Si Louis, MO 63178, 314-394-2877. 0*1295 

INRESCO, Inc, Pt Pleasant NJ 08742 ... 201 -892-5881 

t NWL Transformers, Bordentown, NJ 08505 ... 609-298-7300 

Phase Control Electronics, Glendale, NY 11385... 718441-4278 

Triac Electronic Systems, Inc, Glendale, NY 11385 . — . 7184414759 

§ World Products Inc., Sonoma, CA 95476 ..... 707-996-5201 


Current Sensors-Also See Transducers, Volt, etc.-2200 - See 
VoLD 


TRM, Inc., Manchester, NH 03103, 603-627-6000 
§t Adams-Russefl, Anzac Div, Burlington, MA 01803 . 


A*1861,1863 

671-273-3333 Current Sources-4000 - See Vol. D 


EEM1989 


§—Product sold through distributors t-Product meets MIL specs 
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Data Unks, Rber Optic-2475 PRODUCT INDEX & DIRECTORY 


Custom Molding Services, Plastics - See Services, Custom Molding, 
Plastics (Vol. D) 

Cutters, Diagonal - See Cutters, Manual (Vol. C) 

Cutters, Wire, Automatic - See Machines, Wire Measuring & Cutting 
(VOID) 

Cutters, Wire, Manual-5400 - See Vol. C 
Dampers, Servo-4900 — See Vol. D 

Dampers, Structural, Chassis, Panel, etc. See Mounts, Shock & 
Vibration (Vol. C) 

Data Acquisition & Reduction Systems-Aiso See Modules, Data 
Acquisition-2325 ”• See VoL D 

Data Collection Equipment, Hand Held-2000 - See Vol. D 
Data Collection Equipment, Modular-2000 -- See Vol. D 
Data Collection Equipment, Ponabfe-2000 - See Vol. D 
Data Compressors, Digital-2000 - See Vol. D 
Data Display Indicators - See Displays Indicator Lights (Vol. B) 

Data Display Systems - See Displays, CRT (Vol. A), Terminals, Data 
Display (Vol. D) 


Data Links, Fiber Optic-2475 

AMP, Harrisburg, PA 17105, 717-564-0100 .. C«1157 

Amplifier Research, Souderton, PA 18694-9900, 215-723-3181 ..... D*1003 

§Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 

...... 0®1206-12O7 

§t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 . 3«1214 

t Litton Poly-Scientrfic, Div. of Litton industries, Biacksburg, VA 24060-3180, 

703-953-4751 ..^.. 8*1208-1211,1213 

§t MERET, inc., Santa Monica, CA 90404-4998, 213-828-7496 .... 0*1215 

t Opteiecom, Inc, Gaithersburg, MD 20877, 301-840-2121 ...... B*1216 

Ross Engineering Corp., Campbeif, CA 95008, 408-377-4621 ........... B*1217 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-S29-87S7 

....... 8*1219,1995 

Abprn Electronics Inc, San Jose, CA 95131 ... 408-436-5444 

t ADC Telecommunications, Inc., Minneapolis, MN 55435 ... 612-835-6800 

§t APEC Fiber Optics Corp., College Station, TX 77840 . 409-693-5397 

Artel Communications Corp., Hudson, MA 01749... 617-562-2100 

§ AT&T Microelectronics, Allentown, PA 18103 .. 1 -800-372~2447;ln Can.: 

1-800-553-2448 

Atlantic Scientific Corporation, Melbourne, FL 32901 . 1-800-544-4737 

Augat Inc., Attleboro, MA 02703 ...... 617-222-2202 

§t Belden Wire and Cable, Cooper Industries, Richmond, IN 47375 ..317-983-5200; 

800-BELDEN-1 

§ Canoga-Perkins Corp, Chatsworth, CA 91311 . 818-718-6300 

§t Codenoll Technology Corp, Yonkers, NY 10701 .. 914-965-6300 

§ Comdata Corp, Morton Grove, IL 60053 .. 312-470-9600 

§ ComputrolAn AEG Co, Ridgefield, CT 06877 ..... 203-431 -2000 

ETM Electromatic Inc, NewasK, CA 94560... 415-797-1100 

Fibronics International Inc, Communications Way, Hyannis, MA 02601-1892 

. 608-778-0700 

t Force, Inc, Christiansburg, VA 24073 ... 703-382-0462 

t Foundation Instruments Inc, Nepean, ON, CANADA K2E 7J6 . 613-226-4000 

Frequency Control Products, Inc, American Time Products Div, Deer Pk, NY 11729 

. 516-243-5730 

Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

Richard Hirschmann of America Inc, Riverdale, NJ 07457 . 201-835-5002 

§ Honeywell Optoelectronics, Richardson, TX 75081 .. 214-470-4271 

§ ICS Electronics Corp, San Jose, CA 95131 ... 408-432-9009 

§ ITT Gilfillan, ITT Corp, Van Nuys, CA 91409 ... 818-988-2600 

JAE Electronics Inc, Santa Ana, CA 92705-5504.. 714-250-8770 

Jaycor, San Diego, CA 92138 .. 619-453-6580 

Kinetic Systems Corp, Lockport, IL 60441 ...... 815-838-0005 

§t Laser Diode, Inc, Morgan Crucible, New Bruaswick, NJ 08901 . 201-249-7000 

LeCroy Corp, Chestnut Ridge, NY 10977 .... 914-425-2000 

t Lightwave Communications, Inc, Ridgefield, CT 06877 . 203-438-3591 

t Manage, Inc, Fibre Optics Elctrns. Sys. Grp, Chicopee, MA 01014 . 413-592-9123 

t Math Assocs, Westbury, NY 11590... 516-334-6800 

§ 3M Fiber Optic Products, inc, W. Haven, CT 06516 . ... 203-934-7961 

§ Mitsubishi Elctrns. America, Inc, Semiconductor Div, Sunnyvale, CA 94086 

........ ....... 408-730-5900 

§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 86018-6606 . 602-244-6900 

§ NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

t Ortel Corp, Alhambra, CA 91803.... 818-281-3636 

§Scientific Technologies, Optical Sensor Div. Inc., Hayward, CA 94544 ... 415-471-9717 
Siecor Electro-Optic Products, Siecor Corporation, Research Triangle Park NC 27709 

..... 1 -800-888-UNI ;919-481-5100 

Signatron, A Unit of Sundstrand Corp, Lexington, MA 02173 .. 617-861-1500 

SpecTran Corp, Sturbridge, 01566 .... 508-347-2751 

Sumitronics, fnc„ Sumitomo Corporation, Sunnyvale, CA 94086 .. 408-737-7683 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

§Telemet, Geotel, Inc, Hauppauge, NY 11788....... 516-436-7260 

§ TELTEC, INC, Minneapolis, MN 55425... 612-854-9632 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 .. 201-685-1600 

Zexco, Van Nuys, CA 91401 .... 818-997-7895 


Data Links, Freespace Commuiiications’2475 


§ American Laser Systems, Inc., Goleta, CA 93117.. 805-067-0423 

t Aydin Vector Div, Aydin Corp., Newtown, PA 18940-0328 ... 215-968-4271 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 .. 516-261-7000 

HDS lnc,Pleston, VA 22091 ....... 703-620-6200 

t ISC Datacom, ISC Defense & Space, Sunnyvale, CA 94089 .. 408-747-0300 

t Solid State Electronics Corp, Northridge, CA 91324 .. 818-993-8257 

Zexco, Van Nuys, CA 91401 ......,.... 818-997-7895 


Data Links, Optlcal-20&0 - See Vol. D 
Data Loggers-2325 - See Vol. D 

Data Security Devices: Encryptors, Decryptors See Security 
Systems, Data (Vol. D) 

Data Switches — See Switches, Data (Vol. D) 

Data Systems (MIL)-3475 

Litton Poly-Sdentific, Div. of Litton industries, Blacksburg, VA 24060-3100, 


703-953-4751 ........ 8*1208-1211,1213 

t Alden Electronics, Inc, Westboro, MA 01581 .. 508-366-8851 

Cyber Sys, inc, Anaheim, CA 92806 .... 714-722-2051 

t Evershed & Vignoles, Ltd., Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ...... 01-994-3670 

t Pacific Electro Dynamics, Inc., Redmond, WA 98073-9745 .. 206-881-1700 


Data Translators - See Translators, Data 

DCXO - See Oscillators, Digitally Compensated Crystal (Vol A) 

Decade Boxes, Capacitance-2900 - See VoL O 

Decade Boxes, lndyctance-2900 See Vol. D 

Decade Boxes, Reslstance-290D - See Vol. D 

Decade Boxes, Resistance, Programmable-2900 “• See VoL D 

Decade Boxes, Traiisformer-2900 See Vol. D 

Oecaicomania-Als© See Labels, Pressure Sensitive-2400 - See 
VoL C 

Oecapsyfation Services — See Services, Decapsulation (Vol. D) 

Decoders, Binary To Decimal ■- See Converters, Binary To Decimal 
(Vol. D) 

Decoders, Digital To Analog ~ See Converters, Digital To Analog 

(VOID) 

Decoders, Pulse-1900 - See VoL D 

Decoders, Readout - See Drivers & Decoders For Readouts (Vol. B) 
Decoders, Surface Moynt-3139 - See Vol. A 
Decoders, Telemetry -- See Decoders, Tone (Vol, D) 

Decoders, Tone-1900 - See Vol. D 
Decoders, Vsdeo-1900 -- See Vol. D 


Decommutators, PCM-3500 

t Aydin Corp., Horsham, PA 19044 ... 215-657-7510 

t Digital Radio Corp., Redondo Beach, CA 90277 .... 213-316-4114 

Fairchild - Weston - Telemetry, Sarasota, FL 34230 .... 813-371-0811 

t Metraplex Corp., Frederick MD 21701 .... 301 -662-8000 


Decontaminants -- See Cleaners & Solvents (Vol. C) 

Decoys (MIL), Byoy-2440 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 


........ 408-629-1100 

t General Instrument, Govt Systems, Hicksville, NY 11802-0709 .. 516-933-3000 

t Hazeltine Corp., Emerson Electric Cc., Greenlawn, NY 11740 . 516-261-7000 


Decoys (MIL), !R Flare-2440 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

.. 408-629-1100 

Decryptors ~ See Security Systems, Data (Vol. D) 

Degaussers — See Demagnetizers (Vol. C), Coils, Degaussing (Vol. A) 

Degreasers ^ Cleaners, Machine - See Machines, Cleaning & 
Degreasing (Vol. D) 

Degreasing Chemicals ” See Cleaners & Solvents (Vol. C) 
Dehydrators-4100 - See y©/. O 

Delay Generators - See Generators, Timing Digital (Vol. D) , 

Delay Lines, Active-2350 - See Vol. A 
Delay Lines, Cable-23S0 - See Vol. A 
Delay Lines, Oigital-2350 - See Vol. A 
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PRODUCT INDEX & DIRECTORY 


Detectors, Ground Fault-4300 


Delay Lines, Dispersive (Frequency Variable)-2350 -- See Vol. A 
Delay Lines, Distributed Constant (Fixed)“2350 See Vol. A 
Delay Lines, Distributed Constant (Variab!e)-2350 — See VoL A 
Delay Lines, Glass & Quartz-2350 See VoL A 
Delay Lines, Liqysd-2350 — See VoL A 

Delay Lines, Lumped Constant (Electrically Variable)”2350 — See 
VoLA 

Delay Lines, Lumped Constant (Fixed)-2350 - See Vo/. A 

Delay Lines, Lumped Constant (Mechanically Variab!e)-2350 — See 
VoLA 

Delay Lines, Magnetostrictive-2350 “ See ¥oL A 

Delay Lines, Prografnmabte-2350 — See VoL A 

Delay Lines, SAW - See Surface Acoustic Wave Devices (Vol. A) 

Delay Lines, Strip-2350 ™ See ¥oL A 

Delay Lines, Surface Mount-23S0 - See Vol. 4 

Delay Lines, Trimmer-2350 -- See ¥oL A 

Delay Lines, US4rasorjiC“2350 — See VoL A 

Delay Lines, Video — See Delay Lines, Ultrasonic (Vol. A) 

Delay Lines, Wa¥egyide”23v50 ~ See VoL A 

Delay Lines (MIL)»2440 

Andersen Laboratories, BioomfaeSd, CT2!Ifi3-2S®”9O90 .... A«1505 

t Automatic Coil Corp., Suts. IDesignatronics, Une., Miami, FL 33147, 305-690-666O 

............ A*1,506-1508 

Bei Fuse, Jer«y City, 07302, 2Ci1'432-‘CS4G3 ............... A* 1510,1520-1523 

ControS ESectronscs, Weurotech Corfp., Fsrmingslate,. MY 11735, 51S-694-0125 

.. A-1540 

Data Delay Devices, Cliftora, NJ 07013-1915, 201-773-2299... A*1553-155S 

t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947-0400 

.......... A‘’1S64-1566,1568-1572 

JBM Electronics, Sric., Manchester, NH 03102, 603-623-0222 .. A« 1578,1582-1583 
t Kappa Networks, Inc., Rahway, NJ 07065, 201-39@-9400;1-800-223-0603 

...... A«1585-1586,1600-1601,1603 

t KR Electronics, Inc., Avenel, NJ 07001, 201-636-1900 .. A®1704 

Nytronics Components Grp., Bnc., DarlingSon, SC 29532, 803-393-5421 

. A»1606-1607 

§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 -...... A*2043 

Rhombus Industries, Huntington Bch., CA 92649-1595, 714-898-0960 

.. A®1622-1623 

tTechnitrol, Philadelphia, PA 19134, 215-426-9105 

.... A« 1630-1632,1834,1636-1637, B®1036 


§ Datatronics, Ltd, Blue Jay, CA 92317 .... 714-336-3561 

§ FDK America, Snc., Fuji Electrochemical Co., Ltd, Cerritos, CA 90701 .... 213-404-1770 
yatthey Electronics, Television Equipment A,ssociates, South Salem, f-JY 10590 

..... 914-763-8393 

Nano Pulse Industries, Brea, CA 92670 .... 714-529-2600 

t Phonon Corporation, Simsbury, CT 06070 ...... 203-651-0211 

t Poiara Engineering Inc., Fullerton, CA 92633 ... 714-521-0900 

t Sawtek Inc., Orlando, FL 32860-9501 ..... 407-886-8860 

Tele-Tech Corporation, Bozeman, MT 59715 ... 406-586-0291 


Demagrietizers-1850 — See VoL A 
DeiTiodylatorS”1900 - See VoL D 
Demodulators, Magnet8C"2200 “■ See ¥oL D 
Der»sitometers“2900 - See VoL D 

Deposition Equipment, Vacuum & Accessories-Also See 
Evaporation Equipment, Electron B0am"410O — See ¥oL D 

Desiccators ~ See Dehumidifiers (Vol. C) 

Desks, Data Terminal - See Benches, Consoles, Tables (Vol. C) 

Desoldering Tools & Equipment - See Soldering Accessories (Vol. C), 
Soldering Equip. (Vol. C), Soldering Guns (Vol. C), etc. 


Oetectioo & Ranging Systems (MIL)~2440 

t Hazettine Corp-, Emerson Electric Co., Greenlawn, NY 11740 . 516-261-7000 

t Honeywell inc., Aerospace & Defense Grp., Minneapolis, MN 55408 . 612-870-5186 

t M/A COM Ltd., Bedfordshire, ENGLAND LU5 4SX, England.. 44(582)471200 

§ MERET, Inc., Santa Monica, CA 90404-4998 .... 213-828-7496 

§ Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 .. 216-946-9900 

§t Sensall, Rosemount Corp., Hauppauge, NY 11788 . 516-273-6600 

t Teledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

Detection Systems, Laser“3700 

Ante! Optronics Inc., Burlington, Ontario, CANADA L7M 1A6 .... 416-335-5507 

Eltec Instruments Inc., Daytona Bch., FL 32020 .. 904-253-5328 

t Force, Inc., Christiansburg, VA 24073 .. 703-382-0462 

§ Namco Controls, An Acme-Cleveland Co., Mentor, OH 44060 . 216-946-9900 


§ SC Technology, Inc., Livermore, CA 94550 .. . 415-373-9230 

Spiricon, Inc., Logan, UT 84321 ... 801-753-3729 

Detector Arrays, lnfrared>3700 

§ Clairex Electronics, Clairex Corporation, ML Vernon, NY 10550, 914-664-6602 

.... B-1320 

§ Marktech International Corp., Menands, NY 12204, 518-436-5865. B*1172 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

.. B*1346 

Aborn Electronics Inc., San Jose, CA 95131 ...... 408-436-5444 

Antel Optronics Inc., Burlington, Ontario, CANADA L7M 1A6___ 416-335-5507 

t EG & G Judson, Montgomeiyville, PA 18936..... 215-368-6900 

Eltec Instruments Inc., Daytona Bch., FL 32020 .... 904-253-5328 

General Electric Solid State Div., G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

§t Optek Technology Inc., McKinney, TX 75069 . 214-542-9461 

Ortel Corp., Alhambra, CA 91803. 818-281 -3636 

Silicon Detector Corp., Camarillo, CA 93010 . 805-484-2884 

t Silicon Sensors, Dodgeville, Wl 53533 . 608-935-2707 

Spiricon, Inc., Logan, UT 84321 . 801-753-3729 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

t Texas Optoelectronics, Inc., Garland, TX 75042 . 214-487-0085 


Detectors, Air Flow-2900 — See VoL D 

Detectors, RF-2900 - See Vol. D 

Detectors, Bar Code - See Readers, Bar Code (Vol. D) 

Detectors, Coaxial-2900 — See Vol. D 

Detectors, Corona — See Testers, Corona (Vol. D) 

Detectors, Crystal-2300 — See Vol. A 


Detectors, Fiber Optfc-Also See Diodes, PIN-2475 

Fiberoptic Systems, Snc., Sims Valley, CA 93063, 805-583-2088 . B*1205 

§ MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 .. B-1215 

§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 .... B*1325-1326 

§ A.C. Interface Inc., Irvine, CA 92718 .. 714-472-9524 

Ante! Optronics Inc., Burlington, Ontario, CANADA L7M 1A6 . 416-335-5507 

§ Banner Engineering Corp., Minneapolis, MN 55441 . 612-544-3164 


tCentronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park, CA 91320-1702 

. 805-499-5902 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

. 818-882-0424 

DSA, lnc.{Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 


... 212-691-9050 

§ Elector, Inc., Exton, PA 19341 . 215-524-2000:800-441 -8246 

EG&G, Inc., Photon Devices, Salem, MA 01970 . 617-745-3200 

t EG & G Judson, Montgomeryville, PA 18936. 215-368-6900 


Fibronics International Inc., Communications Way, Hyannis, MA 02601-1892 


. 508-778-0700 

§ General Electric Solid State Div., G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

Genera! Fiber Optics, Inc., Cedar Grove, NJ 07009 . 201-239-3400 

§t Germanium Power Devices, Andover, MA 01810.. 508-475-5982 

§ Hewlett-Packard Co., Cupertino, CA 95014 .. 800-752-0900 

§ Laser Diode, Inc., Morgan Crucible, New BrunswicK NJ 08901 . 201-249-7000 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 . 602-244-6900 

§t Optek Technology Inc., McKinney, TX 75069 . 214-542-9461 

Opto Technology, Inc., Wheeling, IL 60090 . 312-537-4277 

t Ortel Corp., Alhambra, CA 91803... 818-281 -3636 

Photon, Inc., Los Gatos, CA 95030 . 408-354-5600 

Rehlander Assocs., Beverly, MA 01915 .... 617-922-5961 

§ Scientific Technologies, Optical Sensor Div. Inc., Hayward, CA 94544 ... 415-471-9717 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430 . 201-529-8757 

^ Siemens Components, inc., Special Products Div., Iselin, NJ 08830 . 201-321-3400 

t Silicon Detector Corp., Camarillo, CA 93010 ... 805-484-2884 

t Silicon Sensors, Dodgeville, Wl 53533 ... 608-935-2707 

§ Skan-A-Matic, Electro Corporation, Sarasota, FL 34230-3049 . 813-355-8411 

Spiricon, Inc., Logan, UT 84321 .. 801-753-3729 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

t Texas Optoelectronics, Inc., Garland, TX 75042 . 214-487-0085 


Welch Aliyn, inc., Industrial Products Division, Skaneateles Falls, NY 13153-0187 

...... 315-685-8945 

Detectosrs, Flaw Bi Defect-2900 - See Vol. D \ 

Detectors, GaAs-3450 — See Vol. A 
Detectors, Ground Faylt-4300 

K-Tronics, K. T. Elctrns. Inc., Sunnyvale, CA 94086,1-800-888-ELCO ... B*1375 
§ Qualitec Technologies, inc., Palo Alto, CA 94303-1706,408-9S4-1763 ... D«1336 

§ ROD-L Electronics, Inc., Menlo Park, CA 94026,415-322-0711 . D«1338-1339 

Shalltronix Corp., Selma, NC 27576,919-965-6346... D«1346 

t AEMC Corporation, Boston, MA 02111 ... 617-451 -0227:800-343-1391 

§t Brim Electronics, Fair Lawn, NJ 07410 ..... 201 -796-2886 

§ Current Ring Co. Inc., Ballwin, MO 63011 ..... 800-325-8653 

§ Ericson Manufacturing Co., Willoughby, OH 44094 .. 216-951-8000 

t GreenLee Textron lnc.:Subsidiary of Textron Inc., Rockford, IL 61109 ... 815-397-7070 

Hipotronics Inc., Brewster, NY 10509 .. 914-279-8091 

t Hughes Aircraft Co., Microelctrna Sya Div., Irvine, CA 92715 . 714-752-3800 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001 . 812-386-1000 

§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 ...... 800-245-4501 

§ Square D Co., Palatine, IL 60067 .... 312-397-2600 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 .. 215-673-5600 
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Detectors, Ground Fault-4300 (Cont’d) PRODUCT INDEX & DIRECTORY 


§ Syracuse Electronics, Pass & Seymour, Inc., Syracuse, NY 13221 ...— 315-468-6211 
Trinetics Inc., Mishawaka, IN 46545-4899 ..... 210-259-8535 


Detectors, Impedance - See Meters, Impedance (Vol. D) 

Detectors, lnfrared-3700 

Amperex Electronic Company, A Div. of North American Philips Corporation, 


Slatersville, Rl 02876,401-762-3800 .. . B«1317-1318 

t Analog Modules, Inc., Longwood, FL 32750, 407-339-4355 .. D*1004 

§ Clairex Electronics, Clairex Corporation, ML Vernon, NY 10550, 914-664-6602 

........ B*1320 

HEI, Inc., Optoelectronics Div., Victoria, MN 55386, 612-443-2500 . B*1322 

§ Marktech international Corp., Menands, NY 12204, 518-436-5865 ... B*1172-1173 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

.. B*1346 

§ A E G Corporation, Somerville, NJ 08876-1269 .... 201-231-8300 

Antel Optronics Inc., Burlington, Ontario, CANADA L7M 1A6 . 416-335-5507 

§ Banner Engineering Corp., Minneapolis, MN 55441 . 612-544-3164 

t Barnes Engineering Div, EDO Corporation, Sheltori, CT 06484 . 203-926-1777 

Burleigh Instruments, Fishers, NY 14453... 716-924-9355 

§ Capintec Instruments, Ramsey, NJ 07446... 201-825-9500 

f Centronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park, CA 91320-1702 

... 805-499-5902 

t Cincinnati Elctrns., Cincinnati, OH 45241 .... 513-733-6100 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

.. 818-882-0424 

§ Data Instruments, Inc., Acton, MA 01720 .. 508-264-9550 

§ Dexter Research Qr, Ina, Dexter, Ml 48130 . 313-426-3921 

Dolan-Jenner Inda, Woburn, MA 01801 .... 617-935-7444 

Ealing Electro-Optics, Hofliston, MA 01746 . 617-429-8370:1 -800-343-4912 

EG&G, Ina, Photon Devices, Salem, MA 01970 . 617-745-3200 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123 . 619-279-8034 

t EG & G Judson, Montgomeryville, PA 18936. 215-368-6900 

ElectroPhysics Corp., Nutley, NJ 07110 . 201 -667-2262 

Eltec Instruments Inc., Daytona Bch., FL 32020 . . 904-253-5328 

Gamma Scientific Inc., San Diego, CA 92123... 619-279-8034 

General Electric Solid State Div., G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

§t Germanium Power Devices, Andover, MA 01810 . 508-475-5982 

Hamamatsu Photonics K.K, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

HEI, Inc., Hybrid Electronics Div., Victoria, MN 55386 . 612-443-2500 

Hewlett-Packard Co., Cupertino, CA 95014 . 800-752-0900 

t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 . 612-870-5186 

§t Honeywell Optoelectronics, Richardson, TX 75081 . 214-470-4271 

Hy-Cal Engineering, El Monte, CA 91731 ... 818-444-4000 

t Infrared Industries, Inc., Orlando, FL 32826 . .. 407-282-7700 

§ Leybold Inficon Inc.. E Syracuse, NY 13057..... 315-434-1100 

§t MERET, Inc., Santa Monica, CA 90404-4998 .. 213-828-7496 

§tMikronlnstr.,Wyckoff,NJ 07481 . 201-891-7330 

§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 . 602-244-6900 

§ NEC Electronics, Inc, Mountain View, CA 94039 .. 415-960-6000 

Optoelectronics/Textron, Petaluma, CA 94975-0039 ..;. 707-763-5900 

Opto Technology, Inc., Wheeling, IL 60090 .. 312-537-4277 

Ortel Corp, Alhambra, CA 91803 ... 818-281 -3636 

Philips Electronics Ltd, Philips Compa, Scarborough, ONTARIO, CAN. M1B 1M8' 

. 416-292-5161 

t Raytheon Co., Microwave & Power Tube Div., Waltham, MA 02154 ..... 617-899-8400 

Rodann Electronics Mfg. Co., Brea, CA 92621 .. 714-529-1301 

t Scientech, Inc, Boulder, CO 80303 .. 303-444-1361 ;800-525-0522 

§ Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 
§ Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

Siemens Components, Inc, Special Products Div., Iselin, NJ 08830 ...... 201-321-3400 

t Silicon Detector Corp, Camarillo, CA 93010 ... 805-484-2884 

t Silicon Sensors, Dodgeville, Wl 53533 ... 608-935-2707 

§ Skan-A-Matic, Electro Corporation, Sarasota, FL 34230-3049 .. 813-355-8411 

Spiricon, Inc, Logan, UT 84321 ... 801-753-3729 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

t Texas Optoelectronics, Inc, Garland, TX 75042 . 214-487-0085 

t Thermometries, Inc, Edison, NJ 08817-4695 . 201-287-2870 

§ Thorn EMI Electron Tubes Inc, Fairfield, NJ 07006..... 201 -575-5586 

§ Victory Engineering Corp, Springfield, NJ 07081 . 201-379-5900 


Detectors, Leak-2900 - See Voi. D 

Detectors, Light Intensity — See Meters, Light, Nonphotographic 
(Vol.D) 

Detectors, Magnetic - See Meters, Gauss (Vol. D) 

Detectors, Metal, Handheld-4100 - See Vol. D 
Detectors, Metal, Walk Through-4100 See Vol. D 
Detectors, Microwave-3400 — See Vol. D 
Detectors, Null - See Indicators, Null (Vol. D) 

Detectors, Phase Sensitive-2900 - See Vol. D 
Detectors, Photovoltaic — See Cells, Photovoltaic (Vol. B) 
Detectors, RF-2900 - See Vo/. D 
Detectors, Radiation-2900 - See Vol. D 


Detectors, Resistance Temperature (RTDs) — See Thermometers, 
Resistance (Vol. D) 

Detectors, Standing Wave-2900 -■ See Vol. D 

Detectors, Tone-19d0 -- See Vol. D 

Detectors, Ultravioiet-2900 - See Vol. D 

Detectors, Vacuum-4100 - See Vol. D 

Detectors,Vibration -■ See Transducers, Vibration (Vol. B) 

Detectors, Video-2900 - See Vol. D 

Detectors, Voitage-2900 - See Vol. D 


Detectors (MIL), IR-2440 

t Alan Industries Ina, Columbus, IN 47201 .. 812-372-8869 

t Cincinnati Elctrns., Cincinnati, OH 45241 .. 513-733-6100 

Ealing Electro-Optics, HoHistpn, MA 01746 ...617-429-8370;1-800-343-4912 

tEG & G Judson, Montgomeryville, PA 18936.... 215-368-6900 

t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 ..... 612-870-5186 

§t Laser Precision Corp., Utica, NY 13502 .... 315-797-4449 

Silicon Detector Corp., Camarillo, CA 93010.. 805-484-2884 

Spiricon, Inc., Logan, UT 84321 ..... 801 -753-3729 

Texas Instrs., Data Sys. Group, Dallas, TX 75380-9063 .. 1-800-527-3500 

Detectors (MIL), Radar-2440 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

..... 408-629-1100 

t General Instrument, Govt Systems, Hicksville, NY 11802-0709 ......... 516-933-3000 

t Honeywell Inc., Aerospace & Defense Grp., Minneapolis, MN 55408 ..... 612-870-5186 

t M/A COM Ltd, Bedfordshire, ENGLAND LU5 4SX, England.. 44(582)471200 

§ Sparkomatic, Milford, PA 18337 ........ 717-296-6444 


DiACs-4800 - See Vo/. 4 

Dials, Instrument, Metal, Plastic, etc.-2400 - See VoL C 
Dials, Turns Counting-2400 - See Vol. C 
Dielectric Heating Equipment-4100 — See Vol. D 
Dielectrics — See Films (Vol. C), Insulation Materials (Vol. C) 
Differentials, Mechanical - See Gears & Gear Mechanisms (Vol. B) 
Digital Panel Meters — See Meters, Panel (Digital) (Vol. D) 

Digital Tape Recorders - See Recorders, Computer Data (Vol. D) 
Digitizers, Audio (Sonic)-2000 ~ See Vo/. D 
Digitizers, Video-2d00 - See Vol. D 

Digitizers, Pencil Follower (Incl. Coordinate & Graphlc)-2000 - See 
Vol.D 

Digitizers, Transient & Waveform-2900 — See VoL D 
Dimmers, Light - See Controls, Lamp Dimming, Flashing (Voi. D) 

Diode Arrays (Incl. Photo)-3700 

American Microsemiconductor, Inc., Madison, NJ 07940, 201-377-9566 .. A*2155 
Diaiight Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 


201-223-9400 ... B»1133-1140 

§ EG & G Vactec, St Louis, MO 63132, 314-423-4900... B»1321 

t Electronic Devices, Inc., Yonkers, NY 10710, 914-965-4400. A*2178-2179 

HEI, Inc., Optoelectronics Div., Victoria, MN 55386, 612-443-2500 ... B*1322-1323 
t international Sensor Systems, Inc., Aurora, NE 68818,402-694-6111 .... A*1749 

K & M Electronics, W. Springfield, MA 01089, 413-781-1350 .. A«1963 

Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

. A-2186 

§t Optek Technology Inc., McKinney, TX 75069, 214-542-9461 . B*1333 

Opto Diode Corp., Newbury Park, CA 91320,805-499-0335. B«1334 

Philips ECG, American Philips Co., Waltham, MA 02254, 617-890-6107 .. A«2197 

t Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 ... B«1347 

Advanced Detector Corp., Applied Solar Energy Corp., Industry, CA 91746 

. 818-369-6886 

§ A E G Corporation, Somerville, NJ 08876-1269 .. 201-231 -8300 

t AS.I. Microsystems, Inc., (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 

....... ..... 516-589-5656 

t Assembly Specialists, Acton, MA 01720.... 617-263-9100 

t Atlantic Solar Products, Baltimore, MD 21237 . 301-686-2500:800-237-6527 

t Basic Electronics, Ina, Stanton, CA 90680 . 714-530-2400 

§ Bradford Electronics, Ina, Bradford, FA 16701 . 814-362-5700 

t Dionics, Westbury, NY 11590 . 516-997-7474 

EG&G, Ina, Photon Devices, Salem, MA 01970 . . 617-745-3200 

t EG & G Judson, Montgomeryville, PA 18936. ..... 215-368-6900 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 .. 408-738-4266 

ELMA Electronic Inc., Fremont, CA 94538 . .. 415-656-3400 

§t General Electric Solid State Div., G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

Hamamatsu Photonics KK., Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

HEI, Ina, Hybrid Electronics Div., Victoria, MN 55386 . ... 612-443-2500 

§ Hewlett-Packard Co., Cupertino, CA 95014. 800-752-0900 

Hitachi America, Ltd., San Jose, CA 95131 .. 408-435-8300 

§t Honeywell Optoelectronics, Richardson, TX 75081 .. 214-470-4271 


B*30 


§—Product sold through distributors t—Product meets MIL specs 


EEM1989 





































































































PRODUCT INDEX & DIRECTORY 


Diodes, Liquid Crystal (LCDs)-3700 


ISL PrcxJucts Int’l, Ltd, Syosset, NY 11791-6093 . 516-937-3475 

t Ledtronics, Inc., Torrance, CA 90505 ... 213-549-9995 

§ Lite-On Inc., Milpitas. CA 95035 .... 408-946-4873 

Marktech International Corp., Menands, NY 12204 . 518-436-5865 

§t MERET, Inc., Santa Monica, CA 90404-4998 . 213-828-7496 

t Microsemi Corp., Santa Ana, CA 92704 .. 714-979-8220 

NEC Electronics, Inc., Mountain View, CA 94039 .^. 415-960-6000 

Optoelectronics/Textron, Petaluma CA 94975-0039 . 707-763-5900 

Opto Technology, Inc., Wheeling, IL 60090 ... 312-537-4277 

§ Pioneer Components, Brooklyn, NY 11234 . 718-444-3880 

§ Rohm Corporation, Irvine, CA 92718 . 714-855-2131 

§ SC Technology, Inc., LivernrKjre, CA 94550 . 415-373-9230 

§ Semtec;h, Newbury Park, CA 91320 .... 805-498-2111 

§ Shokai Far East, Ltd., Hartsdale, NY 10530 .... 914-681 -0700 

§ Siemens Components, Inc., Optoetetronics Division, Cupertino, CA 95014 

. 408-257-7910 

Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 . 201-321-3400 

Silicon Detector Corp., Camarillo, CA 93010..... 805-484-2884 

t Solid State Devices, La Mirada, CA 90638 .... 213-921-9660 

§t Solitron Devices, Inc., Semiconductor Group, Riviera Beach, FL 33404-9978 


Spiricon, Inc., Logan, UT 84321 ... 801-753-3729 

Sprague Electric Company, Distbn.Div., Mansfield MA 02048-9102. 617-339-8900 

Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

... 617-853-5000 

§ SPS Inc. (Muirhead Vaclric), Springfield. NJ 07081 ... 201-376-1222 

t Texas Optoelectronics, Inc., Garland, TX 75042 .... 214-487-0085 

Thor Electronics, Linden, NJ 07036 ...... 201-486-3300 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

1 Voltage Multipliers, inc., Visalia, CA 93291 .... 209-651-1402 


Diodes, A¥aiar8che“4800 — See ¥oL M 
Diodes, Bacicward-4800 See ¥oL, M 
Diodcis, Breakdown! — See Diodes, Avalanche (VoL A) 

Diodes, Chip, Uinpactegeci-4800 — See VoL M 
Diodes, EiectrolymirsesceBit (Radiatiogl-4800 - See VoL M 
Diodes, Frequency Mu8tsp3ier“4800 — See VoL A 
Diodes, Germaniuirn-4800 - See Vol, A 
Diodes, Gunn“4800 See ¥oL A 

Diodes, High VoStage (1,000 Volts &. Over|-4800 — See ¥oL A 

Diodes, Hot Cairrier“4800 See Vol. A 

Diodes, 8mpatt“48O0 - See ¥oL A 

Diodes, infrared-4800 ~ See Vol. A 

Diodes, Laseir-4800 - See Vol. A 

Diodes, Light Emitting (LEDs)“37O0 

§ A E G Corporation, TeSefunken Semiconductors Div., SornerviSSe, NJ 0S876-1269, 

201-231-8390 ...... B»1127 

Amper&x Electronic Company, A Div. of North American Philips Corporation, 

SlatersviSle, RB 02876, 401-7S2-3800 ... 1318-1319 

§ AND, William J. Purdy Co., Buriingame, CA 94010, 415-347-9916 . B«1129 

§ Arcolectric Corp., Caooga Park, CA 91304, 818-700-1933 B«1130-1131 

§ Clairex Electronics, Clairex Corporation, Ml Vernon, NY 10550, 914-664-6602 

.......... B»1320 

§ Oiaiight Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 .... B® 1133-1138,1140 

§ EG & G Vactec, St Louis, MO 63132, 314-423-4900 ..... B»1321 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 ... C^ISSS 

t Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 . 8*1144-1145 

§ Golden Pacific Electronics, Inc, Placentia, CA 92670, 714-993-6970 -- B»1151 

HE8, Inc., Optoelectronics Olv., Victoria, MN 55386, 612-443-2500 ... B*1322-1323 

§ Idea, Snc., Brea, CA 92621, 213-697-4332 .. B*1086 

§ industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 ..... 8*1159,1161 

Inter-Market, Glenview, IL 60025, 312-729-5330 ... B«1178 

ISL Products Int'l, Ltd., Syosset, NY 11791-6093, 516-937-3475 .. A*1085 

§ JSCL Components Corporation, Pacoima, CA 91331, 818-896-0019 . B*1163 

1 Ledtronics, Inc., Torrance, CA 90S05, 213-549-9995 ... 8*1020,1167 

§ Marktech Internatioriai Corp., Menands, NY 12204, 518-436-5865... 8*1172-1173 

§t MERET, Inc., Santa Monica, CA 90404-4998,213-328-7496 .. 8*1215 

Mlneico Inc. - A Talley Ind., Thomaston, CT 06787-0459, 203-283-8261 .. 8*1175 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 ... 8*1324 

§ nm Switches of Amedca, Inc., Scottsdale, AZ 85260, 602-991-0942 

...... 8*1817-1821 

§ Optek Technology inc., McKinney, TX 75969, 214-542-9461 .. 8*1333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335 . 8*1334 

t Oxley, inc., Branford, CT 06405, 203-488-1033 .. 8*1025,1179 

Philips ECO, American Philips Co., Waltham, MA 02254, 617-890-6107 .. A*2197 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

....... A*2200, 8*1180-1182,1339,1344 

§ Shelly Associates, Inc., Tystin,CA 92680, 714-669-9850 .. 8*1122 

§ Shokai Far East, Ltd., Hartsdale, NY 10530, 914-681-0700 .. 8*1187 

Silonex Inc., Plattsburgh, NY 12901, 518-561-31^ .. 8*1347 

t Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 .. 8*1188-1195 

§t Sorenson Ughted Controls, Hartford, CT 06114,203-S27-3O92;1-8OO-243-O24O 
....... 8*1198 


Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 


...... 8*1199-1203 

§t AC. Interface Inc., Irvine, CA 92718 . 714-472-9524 

§ A E G Corporation, Somerville, NJ 08876-1269 . 201-231 -8300 

§ Alpha Dist. Corp., Richfield, OH 44286 ... 216-659-7100 

Altair Exchange Corporation, Northridge, CA 91324 . 818-701-6977;800-824-5620 

§Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 . 508-685-4371 

§Baknor industries Inc., Mississauga, ONT., CANADA L5L 1X1 . 416-828-2400 

Brady, W. H., Co., Xymox Div., Milwaukee, Wl 53201 . 414-355-8300 

§tCodenoll Technology Corp., Yonkers, NY 10701 ... 914-965-6300 

Communication Devices, Inc., Scarborough, Ont, CAN M1H3A4. 416-439-6320 

t Computer Optical Products, Inc., Sub. of Hathaway Coip., Chatsworth, CA 91311-6910 

. 818-882-0424 

§ Data Display Products, Los Angeles, CA 90009 ... 213-640-0442 

§ Distributor & Special Products, Thomson Consumer Elastronics, Inc, Deptford, NJ 08096 

........... 609-853-2525 

Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

Wl 53216 . 414-449-7487 

Ei North America, New York, NY 10021 ....... 212-517-5622 

§ Electro-Mech Components, Inc., South El Monte, CA 91733-3689 . 818-442-7180 

t Electronics Research Associates Inc, Winsted, CT 06098 .. 203-379-2731 

§ Everlight - USA Glendora, CA 91740 ...... 213-697-5067 

§ EXFO E.O. Engineering, Quebec City, Quebec, CANADA G1N 3Y2. 418-683-0211 

t Fema Elctrns. Corp, E Brunswick, NJ 08816..... 201-238-1223 

t Fibronics International Inc., Communications Way, Hyannis, MA 02601-1892 

. 508-778-0700 

§ GC-Thorsen, Rockford, IL 61105-1209 ....... 815-968-9661 

§ Genisco Technology Corp, La Mirada, CA 90638 .. 714-523-7001 

Hamamatsu Photonics K.K., Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

HEI, Inc, Hybrid Electronics Div, Victoria, MN 55386 ..;... 612-443-2500 

§ Hewlett-Packard Co., Cupertino, CA 95014 .. 800-752-0900 

Hitachi America, Ltd, San Jose, CA 95131 . 408-435-8300 

§t Honeywell Optoelectronics, Richardson, TX 75081 .. 214-470-4271 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 . 408-747-0550 

§ lEE (Industrial Electronic Engincjers), Van Nuys, CA 91405 . 818-787-0311 

t Imtronics Industries, St Petersburg, FL 33716... 813-572-9010 

§ Instrument Design Engrg. Assoc, Inc, Brea, CA 92621 ... 213-697-4332 

§t Lamp Technology, Inc., Bohemia, NY 11716 ... 516-567-1800 

§t Laser Diode, Inc., Morgan Caicible, New Brunswick, NJ 08901 . 201-249-7000 

§ Ledco Div, St Paul, MN 55107 ...... 612-222-2791 

§ Leecraft Mfg, Long Island City, NY 11101 . 718-392-8800 

§ LIte-On inc., Milpitas, CA 95035 . 408-946-4873 

§ Littelfuse, Inc, Sub. of Tracer, Inc, Des Plaines, IL 60016 . 312-824-1188 

§ Lumex Opto/Comps, Inc., Palatine, IL 60067 . 312-359-2790 

t Math Assocs, Westbuty, NY 11590 .... 516-334-6800 

§ MG Electronics, Hauppauge, NY 11788 .. 516-582-3400 

t Micropac Inda, Inc, General Sensors Div, Garland, TX 75040 . 214-272-3571 

§ Mitsubishi Elctrns. America, Inc, Semiconductor Div, Sunnyvale, CA 94086 

. 408-730-5900 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 . 201-748-5089 

Opto Technology, Inc, Wheeling, IL 60090 . 312-537-4277 

§Oshino Electric Lamp Works, Ltd, Shinagawa-Ku, Tokyo, JAPAN. 03-471-8548 

Philips Electronics Ltd Philips Comps., Scarborough, ONTARIO, CAN. M1B 1M8 

.. 416-292-5161 

§ Pioneer Components, Brooklyn, NY 11234... 718-444-3880 

t Rebco International, San Jose, CA 95136 ... 408-723-2932 

§ Relay Specialties, Oakland, NJ 07436 .. 201 -337-1000 

§ Rohm Corporation, Irvine, CA 92718 .... 714-855-2131 

§ Sanyo Semiconductor Corp., Allendale, NJ 07401 ... 201 -825-8080 

Schroff Incorporated, Schroff GMBH, WarwicK Rl 02886 . 401-732-3770 

§ Schroff UK Ltd, Heme! Hempstead, Herta ENGLAND HP2 4SG.. 0442-40471 /6 

§Schurter. Inc, Petaluma, CA 94952 . 707-778-6311 

Senior Inds, Inc, Wood Dale, SL 60191 ..... 312-350-1600 

t Shogyo Internationa! Corp, Great Neck, NY 11021 . 516-466-0911 

§ Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 

............... 408-257-7910 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830 . 201-321-3400 

§ Silicon Sensors, Dodgeville, Wl 53533 ..... 608-935-2707 

§ Solid State, Inc, Bloomfield NJ 07003 ... 201 -429-8700 

Stetco, Inc, Franklin Pk., IL 60131 .... 312-671 -4208 

Stetron International, Inc., Buffalo, NY 14203 . 716-854-3443 

§ Teknational lnd&, Inc, Rochester, NY 14620-1103..... 716-232-1291 

t Texas Optoelectronics, Inc, Garland, TX 75042 ... 214-487-0085 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 .......... 312-459-3400 

§ Wamco, Inc, Fountain Valley, CA 92708 .... 714-545-5560 

Wilbrecht Electronica St Paul, MN 55107..... 612-222-2791 

Diodes, LimitiDg-4800 ■“ See VoL A 

Diodes, Liquid Crystal (LCOs)“37O0 

AEG Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 .. B*1127 

Densitron Corporation, Oensitron Intematlonai, Torrance, CA 90505, 213-530-3530 

.. B*1062-1@63 

Ocular Inc., Richardson, TX 75080, 214-437-2561 .. B«1099-1101 

Sharp Electronics Corp., Microelectronics Div., Mahwati, NJ 07430, 201-529-8757 

... 6*1339,1344,1346 

§ Atomergic Chemetals Corp, Farmingdale, NY 11735-1527 .... 516-694-9000 

t Fema Elctrns. Corp, E Brunswick, NJ 08816.. 201-236-1223 

ISL Products Int’l, Ltd, Syosset NY 11791 -6093 ... 516-937-3475 

§ Optrex/Satori, Torrance, CA 90505 .... 213-378-9478 

Philips Electronics Ltd Philips Comps, Scarttorough, ONTARIO, CAN. Ml B 1M8 

........... 416-292-5161 

§ Rebco International, San Jose, CA 95136 ..... 408-723-2932 

§ Sam Sung Elctrn. Dvcs, America, Inc, La Mirada CA 90638 .. 213-802-8425 
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Diodes, Liquid Crystai (LCDs)-3700 (Cont’d) 

§ Sanyo Semiconductor Corp^ Allendale, NJ 07401 ..... 201 -825-8080 

Stetron International, Inc., Buffalo, NY 14203 ...... 716-854-3443 

t UCE, Inc., Norwalk, CT 06854...... 203-838-7509 

VL Electronics, Inc., Varitronix LTD., Los Angeles, CA 90039 .. 213-661 -8883 

Diodes, Matched Pairs-4800 - See Vol. A 
Diodes, Matched Quads-4800 - See Vo!. A 
Diodes, Microwave Detector-4800 - See Vo!. A 
Diodes, Microwave Mixer-4800 — See Vo!. A 
Diodes, Noise-4800 ~ See Vo!. A 
Diodes, Photoetectric-3700 

§ Ciairex Electronics, Clairex Corporation, ML Vernon, NY 10550, 914-664-6602 

...... B*1320 

§ EG & G Vactec, SL Louis, MO 63132, 314-423-4900.... B*1321 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

.... 8*1324-1326,1328-1331 

§ Optek Technology Inc., McKinney, TX 75069, 214-542-9461 .... B*1333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335 ..... B*1334 

t Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 . B*1347 

§ Advanced Detector Corp., Applied Solar Energy Coip., Industry, CA 91746 

.. 818-369-6886 

§ A E G Corporation, Somerville, NJ 08876-1269 ... 201-231 -8300 

§ A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269 

. 201-231-8300 

Antel Optronics Inc., Burlington, Ontario, CANADA L7M 1A6 . 416-335-5507 

t Centronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park CA 91320-1702 

. 805-499-5902 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

.. 818-882-0424 

EG&G, Inc., Photon Devices, Salem, MA 01970 . 617-745-3200 

§ Hewlett-Packard Co., Cupertino, CA 95014 . 800-752-0900 

§t Honeywell Optoelectronics, Richardson, TX 75081 ... 214-470-4271 

Marktech International Corp, Menands, NY 12204 ... 518-436-5865 

§t MERET, Inc, Santa Monica, CA 90404-4998 .. 213-828-7496 

§ NTE Electronics, Inc, Bloomfield, NJ 07003 . 201 -748-5089 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. Ml B 1M8 

.. 416-292-5161 

§ Relay Specialties, Oakland, NJ 07436... 201 -337-1000 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 .... 914-681-0700 

t Silicon Detector Corp, Camarillo, CA 93010 ... 805-484-2884 

t Silicon Sensors, Dodgeville, Wl 53533 . 608-935-2707 

SpragueElectricCompany,Distbn.Div., Mansfield, MA 02048-9102 . 617-339-8900 

Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

. 617-853-5000 

§t Thor Electronics, Linden, NJ 07036 ... 201 -486-3300 

§ Thorn EMI Electron Tubes Inc, Fairfield, NJ 07006.. 201 -575-5586 

§Tocofe America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 
. 312-364-7277 

Diodes, PIN-48dO - See Vol. A 

Diodes, Power, Surface Mount-4800 - See Vol. A 

Diodes, Schottky-4800 - See Vol. A 

Diodes, Selenium — See Rectifiers, Selenium (Vol. A) 

Diodes, Siiicon-4800 - See Vo/. A 

Diodes, Step Recovery-4800 - See Vol. A 

Diodes, Switching-4S00 - See Vol. A 

Diodes, Switching, Surface Mount-4800 - See Vol. A 

Diodes, Temperature Compensating-4800 - See Vol. A 

Diodes, Trigger - See Diodes, Avalanche (Vol. A) 

Diodes, Tuning, Surface Moynt-4800 - See Vol. A 

Diodes, Tunnel-4800 - See Vol. A 

Diodes, Varactor-4800 - See Vol. A 

Diodes, Varactor, Surface Mount-4800 - See Vol. A 

Diodes, Video Detector - See Diodes, Microwave Detector (Vol. A) 

Diodes, Zener & Stabistors (Forward Reference Diodes)-4800 See 
Vol. A 

Diodes, Zener, Surface Mount^4800 - See Vol. A 

Diodes (MIL)-2440 

t VoRage Multipliers, Inc., Visalia, CA 93291, 209-651-1402 .. A*2208-2209, B*1039 

Cir-Q-Tel, Inc., Beltsville, MD 20805 ..... 301 -946-1800 

t EG & G Judson, Montgomeryville, PA 18936... 215-368-6900 

§t FEI Microwave, Inc., Frequency Electronics, Inc., Sunnyvale, CA 94086 .. 408-732-0880 

Fenwal Electronics/APD, Kidde, Inc, Miiford MA 01757. 508-478-6000 

t Koep Precision Standards, Inc., South Plainfield, NJ 07080 ........ 201-757-2220/2277 

MACOM, Inc., Burlington, MA01803 .. 617-272-3000 

Micronetics, Norwood, NJ 07648....:. 201-767-1320 

§t Microsemi Corp., Santa Ana, CA 92704 .. 714-979-8220 
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Semicon Components, Inc., Div, of Semicon, Inc, Burlington, MA 01803 .....;.. 

617-272-9015 

Sprague Electric Company, DistbaDiv., Mansfield, MA 02048-9102 . 617-339-8900 

Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 
.......... 617-853-5000 

Diplexers, Antenna-1900 - See Vol. D 

Direction Finding Sets & Systems (iy!IL)-2440 

t Digital Radio Corp., Redondo Beach, CA 90277 ......................... 213-316-4114 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 .......... 214-470-2106/2107 

t E-Systems, Melpar Div, Falls Church, VA 22046 ... 703-560-5000 

t General Instrument, Govt Systems, Hicksville, NY 11802-0709 ......... 516-933-3000 

t Glatzer Industries Corp, New Rochelle, NY 10801 .... 914-576-2700 

t Lockheed Electronics Co, Inc, Lockheed Corporation, Plainfield, NJ 07061 

....... 201-757-1600 

t Microwave Systems Inc, Syracuse, NY 13211-2100 .. 315-437-9951 

t Radio Research Instrument Co., Inc, Waterbury, CT 06704-3506 . 203-753-5840 

Discharge Systems, Energy-400@ See Vol. D 

Discrimtnators-1900 - See Vol. D 

Disks, Alignment, Flexible Disk Drive-2000 - See Vol. D 

Disks, Computer Memory — See Memory Systems, Disk (Vol. D) 

Disks, Diagnostic, Flexible Disk Drive-2000 - See Vol. D 

Disks, Magnetic 3N"-2000 - See Vo/. D 

Disks, Magnetic, 50^' Flexible-2000 — See Vol. D 

Disks, Magnetic, 8" Fiexible-2000 ” See Vol. D 

Disks, Magnetic, Front-loading Cartridge-2000 - See Vol. D 

Disks, Magnetic, Pack-2000 - See VoL D 

Disks, Magnetic, Sub-4"-2000 ~ See VoL D 

Disks, Magnetic, Top-loading Cartridge-2000 - See VoL D 

Disks, Magnetic, Winchester Modyie-2000 - See Vol. D 

Disks, Memory, Flexible - See Memory Systems, Disk, Flexible (Vol. D) 

Disks, Optical Encoder - See Encoders, Shaft Angle, Optical (Vol. B) 

Dispensers, Adhesive-1600 - See Vol. C 

Dispensers, DIP & iC - See Machines, Component Handling (Vol. D) 

Display S\/lodules-2450 

Amperex Electronic Company, A Olv. of North American Philips Corporation, 

Slatersville, Rl 02876, 401-762-3800 .. B*1047 

AND, William J. Purdy Co., Burlingame, CA 94010,415-347-9916 

.. 8*1048-1049,1129 

Applied Data Systems, Baltimore, MD 21202,800-541-2003;301-576-0335 

. B*1050 

Canyon Elctrns., Phoenix, AZ 85021, 602-944-4421 ..... B*1051 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1052 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107, 

818-791-5600 .. B*10S3 

§ Dale Electronics, inc., Columbus Div., Columbus, NE 68601-3647, 402-564-3131 

. B*1056 

Densitron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 

. 8*1062-1063 

Dialight Corp., A Cambridge Elctrns. inds. Co., Manasquan, NJ 08736, 

201-223-9400 .. B*1065 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 .. 8*1066-1067,1073 

Electronics Research Associmes inc., Winsted, CT 06098, 203-379-2731 . 

B*1075 

Electro-Numerics, Inc., Irvine, CA 92714, 714-250-1501 .. D*1391 

§t Excel Technology Inti. Corp., Belle Mead, NJ 08502, 201-874-4747 .. 8*1078-1079 
Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

312-517-1144 .. 8*1082-1084 

§ Idea, Inc., Brea, CA 92621, 213-697-4332 . 8*1086,1166 

t iEE (industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

.....V.... B*1087 

§IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151;800-932-0489 

.... B*1089, D*1149 

MicroDimensions, Inc., Mentor, OH 44060, 216-974^70. B*1091 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 ... B*1098, 0*1153,1406-1408,1410-1411 

Ocular Inc., Richardson, TX 75080, 214-437-2561 .. 8*1099-1101 

Optrex/Satori, Torrance, CA 90505,213-378-9478 .. 8*1102-1104 

Seiko Instruments U.S.A., Inc., Components Div., Torrance, CA 90505, 

213-517-7770 . B*1109 

Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 

.. 8*1991-1992 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 .. 8*1117-1121 

VL Electronics, Inc., Varitronix LTD., Los Angeles, CA 90039, 213-661-8883 

. 8*1123 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

.....^...... 8*1125 

American Control Technology, Inc., West Dundee, IL 60118 . 312-426-6780 
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Displays, Edge Lighted & Back Lighted-2450 


§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 


..... 714-491-5121 

t Capitol Switch Inc., Danbury, CT 06810 . 203-744-3300 

C-Tek Inc., Wakefield, MA 01880. 617-246-1720 

t Data Check Corporation, San Diego, CA 92126 . 619-578-0101 

DateUnc., Mansfield, MA02048-1194 ...;. 508-339-3000 

t DCI Inc., Olathe, KS 66061 . 913-782-5672 

§ Digitran Division, Xcel Corporation, Pasadena, CA 91107 . . 818-791-5600 

Endicott Research Group, Endicott, NY 13760 . 607-754-9187 

§ Everlight - USA, Glendora, CA 91740 . 213-697-5067 

§ Extech Instruments Corp., Waltham, MA 02154 ... 617-890-7440 

§ Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173 

. 312-884-1444 

t Infodex, Inc., Wolcott, CT 06716. 203-879-4944 

Kinetic Systems Corp., Lockpoit IL 60441 .. 815-838-0005 

KMC Systems, Inc., Midland Pk, NJ 07432 ... 201-447-0007 

Kristel Corporation, West Chicago, IL 60185 . 312-293-0850 

t K-Systems of Texas, Inc., El Paso, TX 79936 . 915-598-9769 

t Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459 . 203-283-8261 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 

. 416-624-3020 

t Quantum Electronics, Inc., Lewistown, PA 17044 . 717-242-1132 

Sam Sung Elctrn. Dvcs., America, Inc., La Mirada, CA 90638 . 213-802-8425 

§ Three-Five Sys., Inc., Phoenix, AZ 85201 . 602-496-0035 


Display Power Supplies — See Converters, DC to DC (Vol. D), Power 
Supplies, AC Output (Vol. D) 

Displays, CRT-2450 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107, 


818-791-5600 ........ B»1053 

Data Ray Corp., Broomfield, CO 80020, 303-469-5173 .... B-1058-1060 

Genstar Rental Electronics, Inc., Woodland Hills, CA 91367, 800-331-3440 (in 

CA),-800-227-8409 ........... D«1277 

§ Idea, Inc., Brea, CA 92621, 213-697-4332 ...... B^IOSe 

t Infodex, Inc., Wolcott, CT 06716, 203-879-4944 .. B«1010-1011,1088 

§ Leader Instruments Corp., Hauppauge, NY 11788-3694, 516-231-6900 ... 0*1316 
World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

........... B*1125 

ASC Systems, St Clair Shores, Ml 48081 . 313-779-8700 

Aspect Electronics Inc., Sunnyvale, CA 94086 . 408-737-2290 

Aydin Corp., Horsham, PA 19044 ... 215-657-7510 

t CELCO, Mahwah, NJ 07430 . 201 -327-1123 

t Collins Avionics Divisions, Rockwell Inti., Cedar Rapids, lA 52498 . 319-395-1000 

§ Colorgraphic Communications Corp., Atlanta, GA 30366 .. 404-455-3921 

§ Computerware, Inc., Vienna, VA 22180 . 703-821-8200 

§Conrac Display Products, Inc., A Mark SV Industries Co., Duaite, CA 91010 

. 818-303-0095 

Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 . 402-564-3131 

t Data Check Corporation, San Diego, CA 92126 .. 619-578-0101 

§ Data Rentals/SIs., Inc, BurbanK CA 91505 . 818-843-1221 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 ... 513-866-3300 

Digital Equip., Marlborough, MA 01752 

Digitran Division, Xcel Corporation, Pasadena, CA 91107 . 818-791-5600 

§ Dotronix, New Brighton, MN 55112 ... 612-633-1742 

§ Everlight - USA, Glendora, CA 91740 . 213-697-6067 

GTE SUPPLY, GTE Communications Systems, Salt L.ake City, UT 84116 

. 800-433-4837 

t Hazeltine Corp., Emerson Electric Co., Greenlawn, NY 11740 ... 516-261-7000 

Hitachi America, Ltd., San Jose, CA 95131 .... 408-435-8300 

t Imaging & Sensing Technology Corp., Horseheads, NY 14845 .. 607-796-3372 

t ISC Cardion Electronics, Inc., Woodbury, NY 11797 . 516-921-7300 

t Kaiser Electronics, Kaiser Aerospace & Elctms., San Jose, CA 95134 ... 408-432-3000 

Kikusui International Corp., Torrance, CA 90503 . 213-371-4662:800-545-8784 

§ Krenz Electronic, Inc., San Clemente, CA 92672 . 714-361-6866 

Kristel Corporation, West Chicago, IL 60185 ... 312-293-0850 

Lee Data Corporation, Minneapolis, MN 55344 ... 612-828-0300 

Matrix Corp., Raleigh, NC 27610 ..... 919-833-2000 

§ Matrox Electronic Systems, Ltd., Dorval, QU, CANADA H9P 2T4 . 514-685-2630 

§ Metra Instruments, Inc., San Jose, CA 95131 .... 408-432-1110 

§ Mitsubishi Electronics, Torrance, CA 90502 .... 213-217-5732 

§ Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440. 513-426-6000 

Tektronix, Inc., Beaverton, OR 97077 ... 800-835-9433 

§t Teltron, Inc., Birdsboro, PA 19508 .... 215-582-2711 

Texscan Instruments, Texscan Corporation, Indianapolis, IN 46226 . 317-545-4196 

§Thor Electronics, Linden, NJ 07036 .... 201-486-3300 

U.S. Instr. Rentals, San Mateo, CA 94403 ...... 800-824-2873 

XKD Corporation, Los Gatos, CA 95030 .... 408-395-3700 

t Zenith CRT & Components Operations, Glenview, IL 60025 . 312-391-7733 


Zenith Components Group, Zenith Electronics Corp., Glenview, IL 60025 
.,..... 312-391-7733 

Displays, Dot MatriM-2450 

Aitair Exchange Corporation, Northridge, CA 91324, 318-701-6977;800-824-5620 

..... B«1043 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, 


Slatersville, Rl 02876, 401-762-3800 ..... B*1047 

§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ... 8*1048,1129 
CBM America Corp., Santa Monica, CA 90404, 213-828-8245 . D*1082-1083 


§Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647, 402-564-3131 

...... 8*1055,1057 

§ Densitron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 

........ B*1062 

DIo-Rey, Div. of Info-Lite, Fafrvlew, NJ 07022, 201-941-4455 .. 8*1066-1071,1073 


§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 . 

B*1075 

§ Everlight - USA, Glendora, CA 91740, 213-697-5067 . B*1143 

Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 .. B*1080 

Hamlin LCD, A Div. of Standish Inds., Lake Mills, Wl 53551, 414-648-2315 

. B*1081 

Idea, Inc., Brea, CA 92621, 213-697-4332 .. 8*1086,1166 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

.. B*1087 

§ IVO Industries, Inc., Eatoritown, NJ 07724, 201-542-5151 ;800-932-0489 .. B*1089 

t Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 .... B*1167 

MicroDimensions, Inc., Mentor, OH 44060, 216-974-8070 . B*109t 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 .. B*1093 

Ocular Inc., Richardson, TX 75080, 214-437-2561 . 8*1099-1101 

Optrex/Satori, Torrance, CA 90505, 213-378-9478 . 8*1102-1104 

Sam Sung Elctrn. Dvcs., America, Inc., La Mirada, CA 90638, 213-802-8425 

. B*1106 

§ Seiko Instruments U.S.A., Inc., Components Div., Torrance, CA 90505, 

213-517-7770. B*1109 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1110-1111,1113-1116 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 ... 8*1117-1118,1120-1121 
VL Electronics, Inc., Varitronix LTD., Los Angeles, CA 90039, 213-661-8883 

... B*1123 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 


..... B*1125 

§ AC. interface Inc., Irvine, CA 92718 ...... 714-472-9524 

§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

........ 714-491-5121 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 312-360-3500 

§ Chrono-log Corp., Havertown, PA 19083 .... 215-853-1130 

§ Colorgraphic Communications Corp., Atlanta, GA 30366 . 404-455-3921 

Communication Devices, Inc., Scarborough, Ont, CAN M1H3A4 ......... 416-439-6320 

Computerwise, Olathe, KS 66062 ..... 913-829-0600 

Crystaloid Electronics, Hudson. OH 44236 .... 216-655-2429 

§t Digital Electronics, Hayward, CA 94544-7831 .. 415-471 -4700 

Digital Equip., Marlborough, MA 01752 

Dotronix, New Brighton, MN 55112 ... 612-633-1742 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ... 714-642-2427 

t EEV inc., Elmsford, NY 10523 .... 914-592-6050 

t Fema Elctrns. Corp., E. Brunswick, NJ 08816. 201-238-1223 

§ Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173 

. 312-884-1444 

Hamlif!, Lake Mills, Wl 53551 . 414-648-2361 

Hewlett-Packard Co., Cupertino, CA 95014 ... 800-752-0900 

Hitachi America, Ltd., San Jose, CA 95131 . 408-435-8300 

§ Instrument Design Engrg. Assoc., Inc., Brea, CA 92621 . 213-697-4332 

International Instrumentatiors, Inc., Westlake VIg., CA 91361 . 805-495-7673 

§ Lite-On Inc., Milpitas, CA 95035 . 408-946-4873 

§ Noritake Co., Inc., Noritake Co., Limited (Japan), Torrance, CA 90505 .... 213-373-6704 

t Orbit Instrument Corp., Hauppauge, NY 11788 . 516-435-8300 

t Orbit Instrument of Cal., Cypress, CA 90630 . 714-527-0561 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. M1B 1M8 

. 416-292-5161 

§ Rohm Corporation, Irvine, CA 92718 . 714-855-2131 

Shapiro Scientific Inst, Corona del Mar, CA 92626 . 714-675-1024 

§ Shelly Associates, Inc., Tustin, CA 92680 ... 714-669-9850 

§t Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

Siemens Components, Inc., Special Products Div., Iselin, NJ 08830 . 201-321-3400 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

§ Texas Instruments, Data/Image Sensing (Opto), Dallas, TX 75265 . 214-995-6611 

Texas Optoelectronics, Inc., Garland, TX 75042 .... 214-487-0085 

§ Thor Electronics, Linden, NJ 07036 ... 201 -486-3300 

§ Three-Five Sys., Inc., Phoenix, A2 85201 . 602-496-0035 

t Transicoil, Inc.. Worcester. PA 19490-9990 .... 215-277-1300 

t UCE, Inc., Norwalk, CT 06854 .. 203-838-7509 

Displays, Edge Lighted & Back Lighted-2450 

AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 . B*1048 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 .... B*1073 

Hitachi America, Ltd, Electron Tube Division, Schaumburg, IL 60173, 

312-517-1144. 8*1082-1084 

§ Sharp Electronics Corp., MIcroeiectronIcs Div., Mahwah, NJ 07430, 201-529-8757 

.. 8*1110-1111,1113-1116 

Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 .. B*1122 


VL Electronics, Inc., Varitronix LTD., Los Angeles, CA 90039, 213-661-3883 

............. B*1123 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 


....... B*1125 

American Control Technology, Inc., West Dundee, IL 60118 .. 312-426-6780 

t Barrington Plastics, Mt Laurel, NJ 08054 ...... 609-235-5151 

Communication Devices, Inc., Scarborough, Ont, CAN Ml H3A4 ........ 416-439-6320 

t Control Displays, Inc., Colmar, PA 18915 ..... 215-822-3383 

Crystaloid Electronics, Hudson, OH 44236 ... 216-655-2429 

§ Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647 .. 402-564-3131 

Display Devices, Inc., Encinitas, CA 92024 ...... 619-753-0113 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 71 4-642-2427 

t Fema Elctrns. Corp., E Brunswick, NJ 08816... 201 -238-1223 

GM Nameplate, Inc., Seattle WA 98119 ........ 206-284-2200 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119 .. 206-284-5475 

KMC Systems, Inc., Midland Pk, NJ 07432 .... 201-447-0007 

Micro Switch, A Honeywell Div., Freeport IL 61032 .. 815-235-6600 

§ Optrex/Satori, Torrance, CA 90505 ..... 213-378-9478 

t Penn Keystone Corp., Wallingford, CT 06492 .... 203-294-0537 

Shapiro Scientific Inst, Corona del Mar, CA 92625 .... 714-675-1024 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 
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Displays, Edge Ughted & Back Ughted-2450 (Cont’d) PRODUCT INDEX & DIRECTORY 


t Spectra Lux Corp., Kirkland, WA 98034 ...;.. 206-747-0560 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 .. 215-673-5600 

Texas Optoelectronics, Inc, Garland, TX 75042 .... . . ......... 214-487-0085' 

§ Three-Five Sys., Inc, Phoenix, A2 85201 ....... 602-496-0035 

tTransicoil,Inc, Worcester, PA 19490-9990...... 215-277-1300 

t UCE, Inc, NorvtfalK CT 06854 ..;... 203-838-7509 

Displays, Eiectroiuininescent-2450 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 ............ B*1052 

Densitron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 

. B*1062 

Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

312-517-1144. B»1082-1084 

Idea, Inc., Brea, CA 92621, 213-697-4332 .... B«1086 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

.. B«1087 

t Infodex, Inc., Wolcott, CT 06716, 203-379-4944 ............. 8*1010-1011,1088 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1110-1113 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

... 8*1124-1125 

§ Allen-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 .. 414-382-2000 

Bonar Kard-O-Lite, Inc, King of Prussia, PA 19406 . 215-277-2910 

Communication Devices, Inc., Scarborough, Ont, CAN Ml H3A4 ......... 416-439-6320 

§t Digital Electronics, Hayward, CA 94544-7831 . 415-471-4700 

Endicott Research Group, Endicott, NY 13760 . ... 607-754-9187 

'Futaba Corporation of America, Electronic Components Div, Schaumburg, IL 60173 

.. 312-884-1444 

GM Nameplate, Inc, Seattle, WA 98119..... 206-284-2200 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 . 206-284-5475 

NEC Electronics, Inc, Mountain View, CA 94039 ... 415-960-6000 

t Orbit Instrument Corp, Hauppauge, NY 11788 . 516-435-8300 

tOrbit Instrument of Cal, Cypress, CA 90630 .. 714-527-0561 

Shapiro Scientific Inst, Corona del Mar, CA 92625 .. 714-675-1024 

Shelly Associates, Inc, Tustin, CA 92680 ....... 714-669-9850 

§ Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 .. 408-737-7683 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

tUCE, Inc, Norwalk, CT 06854 ........ 203-838-7509 

VL Electronics, Inc, Varitronix LTD, Los Angeles, CA 90039 .. 213-661-8883 

Displays, Electroinagnetic-2450 

§ Densitron Corporation, Densitron international, Torrance, CA 90505, 213-530-3530 

....... B*10S2 

NEI Ferranti-Packard Electronics, Mi^issauga, Ont, CANADA L4W 2P1, 

416-624-3020 ...... 8*1095 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 ... 8*1117-1121 

lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 

t Minelco Inc. - A Talley Ind, Thomaston, CT 06787-0459 .. 203-283-8261 

Displays, ElectroiTiechanical-2450 

§t Densitron Corporation, Densitron international, Torrance, CA 90505, 213-530-3530 

....... 8*1062 

Electrodynamics, Inc., A Tailey Inds. Co., RoiSing Meadows, iL 60008, 

312-259-0740 . D«1145 

T Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459, 203-283-8261 .. 8*1175 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 .. 8*1117-1121 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

. 8*1125 

t Bowmar Instrument Corp., Aerospace Div., Ft Wayne, IN 46809 . 219-747-3121 

lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ... 818-787-0311 

§ Micro Switch, A Honeywell Div., Freeport IL 61032.. 815-235-6600 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 

. 416-624-3020 

t Novatronics Inc., Stratford, Ontario, CANADA N5A 6V6 ... 519-271-3880 

t Penn Keystone Corp., Wallingford, CT 06492 ..... 203-294-0537 

Schroff Incorporated, Schroff GMBH, Warwick, Rl 02880 ... 401-732-3770 


Displays, Fiber Optic~2450 

AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ... 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . . 

Futaba Corporation of America, Electronic Components Div., Schaumburg, 


t Galileo Electro-Optics Corp., Sturbridge, MA 01566 . 

General Fiber Optics, Inc., Cedar Grove, NJ 07009 ..... 

§ Mitsubishi Electronics, Torrance, CA 90502 . 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229; 

t Transicoil, Inc., Worcester, PA 19490-9990 .... 


DIo-Rey, Div. of !nfo-Llte, Fairview, NJ 07022, 201-941-4455 ............ B*1073 

Dixson, inc., Grand Junction, CO S1503, 303-242-8863 (ext 223)-- D«1382 

Endicott Research Group, Endicott, NY 13760,607-754-9187 ...... 8*1076-1077 

Everlight - USA, Glendora, CA 91740,213-697-5067 _.......----B*1143 

§t Excel Technology Inti. Corp., Belie Mead, NJ 08502, 201-874-4747 .. 8*1078-1079 
§ Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 .............. B*1080 

Genstar Rental Electronics, Inc., Woodland Hills, CA 91367, 800-331-3440 (in 

CA),-800-227-8409 ........ 0*1277 

Hamlin LCD, A Div. of Standish inds.. Lake Mills, Wl 53551, 414-648-2315 

........ .. B®1081 

Idea, Inc., Brea, CA 92621, 213-897-4332 ....... B*1166 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405,818-78741311 

........ B*1©87 

IVO Industries, inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-e489 .. B*1089 
Jayco Plastics of California, inc., Orange, CA 92665,714-974-1701 ..... B*1868 

MicroDimensions, inc., Mentor, OH 44060, 216-974-8070 .... B*1091 

NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 .. B*1092 

§Optrex/Satori, Torrance, CA 90505, 213-378-9478.. 8*1102-1104 

Sam Sung Elctrn. Dvcs., America, irtc., La Mirada, CA 90638, 213-802-8425 

......... 8*1106-1108 

§ Seiko Instruments U.S.A., Inc., Components Olv., Torrance, CA 90505, 

213-517-7770 . B*1109 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 074^J, 201-529-8757 

. 8*1183 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 .. B®1120 

VL Electronics, inc., Varitronix LTD., Los Angeles, CA ^039, 213-661-8883 

. 8*1123 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

. B*1125 

t Adage. Inc., Billerica, MA 01821 .... 508-667-7070 

tAlden Electronics, Inc., Westboro, MA 01581 . 508-366-8851 

ASC Systems, St Clair Shores, Ml 48081 ..... 313-779-8700 

t Aydin Corp., Horsham, PA 19044 ... 215-657-7510 

§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

... 714-491-5121 

t Barrington Plastics, Mt Laurel, NJ 08054 ....... 609-23&-6151 

§ Colorgraphic Communications Corp., Atlanta, GA 30366 . 404-455-3921 

Colt Electronics Co., Inc., Lenexa KS 66219 ..... 913-888-1673 

§Conrac Display Products, Inc., A Mark IV Industries Co., Duarte, CA 91010 

. 818-303-0095 

Crystaloid Electronics, Hudson, OH 44236 .... 216-655-2429 

Data Ray Corp., Broomfield, GO 80020 .... 303-469-5173 

§t Digital Electronics, Hayward, CA 94544-7831 . 415-471 -4700 

Digital Equip., Marlborough, MA 01752 

Dotronix, New Brighton, MN 55112 .... 612-633-1742 

t Fema Elctrns. Corp., E Brunswick, NJ 08816 . 201 -238-1223 

§ Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173 

. 312-884-1444 

GM Nameplate, Inc., Seattle, WA 98119 .... -.. 206-284-2200 

Hamlin, Lake Mills, Wl 53551 ... 414-648-2361 

t Hazeltine Corp., Emerson Electric Co., Greenlawn, NY 11740 .. 516-261-7000 

t Infodex, Inc., Wolcott, CT 06716..... 203-879-4944 

Keltron Corp., Miniprinters Div., Waltham, MA 02154 . 617-894-8700 

KMC Systems, Inc., Midland Pk, NJ 07432 ....... 201-447-0007 

Matrox Electronic Systems, Ltd, DoiVal, QU, CANADA H9P 2T4 . 514-685-2630 

Mauell Corp., Dillsburg, PA 17019 .... 717-432-8686 

§ Metra Instruments, Inc., San Jose, CA 95131 .. 408-432-1110 

§ Mitsubishi Electronics, Torrance, CA 90502 ... 213-217-5732 

§ Noritake Co., Inc., Noritak© Co., Limited (Japan), Torrance, CA 90505 .... 213-373-6704 

Raster Graphics, Inc., Bend, OR 97701 .... 503-388-2584 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 ....._ 408-737-7683 

t Systems Research Laborotories, Arvin/Caispan, Dayton, OH 45440 . 513-426-6000 

Taliq Corp., Sunnyvale, CA 94089....... 408-745-0750 

tTektronix, Inc., Beaverton, OR 97077 ..... 600-835r9433 


.... B*1049 
714-642-2427 
IL 60173 
312-884-1444 
508-347-9191 
201-239-3400 
213-217-5732 
i;213-870-9831 
215-277-1300 


Displays, Graphic*2450 

Altair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800-824-S620 

..... 8*1042-1043 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, 

Slatersville, Rl 02876,401-762-3800 ..... B*1047 

§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ... B*1129 

Applied Data Systems, Baltimore, MD 21202,800-541-2003;301-576-0335 

. B*1050 

Bergquist, Minneapolis, MN 55435, 800-328-3882 . B*1858 

BonarKard-O-Ute, Inc., King of Prussia, PA 19406, 215-277-2910 .. B*1132 

CBM America Corp., Santa Monica, CA 90404, 213-828-8245 . D*1082-1083 

§ Cherry Electrical Products, Cherry Coiporation, Waukegan, IL 60087, 

312-360-3500 .. B*1052 

§ Dale Electronics, inc., Columbus Div., Columbus, NE 68601-3647, 402-564-3131 

.. 8*1055-1056 

t DC! Inc., Olathe, KS 66061, 913-782-5672 ... B*1061 

§t Densitron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 
. 8*1062-1063 


t Teledyne Microelectronics, Los Angeles, CA 90066 . 2l3-822-8229;213-870-9831 

Displays, Graphic Systems-2000 - See yol. D 
Displays, Head Up (HUD>24S0 

§ Futaba Corporation of America, Electronic Components Div, Schaumburg, IL 60173 

....... 312-884-1444 

t Galileo Electro-Optics Corp., Sturbridge, MA 01566 ... 508-347-9191 

t Imaging & Sensing Technology Coq)., Horseheads, NY 14845 .......... 607-796-3372 

t Kaiser Electronics, Kaiser Aerospace & Elctrns, San Jose, CA 95134 ... 408-432-3000 

Displays, Indicator Liglits-2450 

Altair Exchange Corporation, Northridge, CA 91324,818-701-6977;800-824-5620 

........... B*1042 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 . B*1073 

t Electronics Research Associates inc., Winsted, CT 06098, 203-379-2731 ..... 

B*107S 

§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

.......... B*1087 

t Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 .. B»1167 

§ Marktech International Corp., Menands, NY 12204, 518-436-5865... 8*1172-1173 
Sam Sung Elctrn. Dvcs., America, inc., La Mirada, CA 90638, 213-802-8425 

.......... 8*1106-1108 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 .. 414-382-2000 

Capitol Switch Inc, Danbury, CT 06810 ...... 203-744-3300 

Communication Devices, Inc, Scarborough, Ont, CAN M1H3A4.. 416-439-6320 

Crosspoint Div. of Info-Llte, Farview, NJ 07022 .... 201-941-4455 

§ Dreefs Switch, Inc, Waukegan. IL 60087 ... 312-662-7667;800-323-9605 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 .... 714-642-2427 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 ........ 414-449-7487 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150 .. 716-694-5076 


B«34 


§—Product sold through distributors t—Product meets MIL specs 


EEM 1989 







































































































































PRODUCT INDEX & DIRECTORY 


Displays, Lighted Segment-2450 


Hewlett-Packard Co^ Cupertino, CA 95014 . 800-752-0900 

t Interface Products, Inc, Oceanside, CA 92056 . 619-945-0230 

Interswitch, Wm. J. Purdy Co, Burlingame, CA 94010 . 415-347-8217 

§t JKl. Components Corporation, Pacoima, CA 91331 ... 818-896-0019 

t Korry Electronics Co, Criton Technologies,' Seattle, WA 98109 . 206-281-1300 

§tLedcoDiv, St Paul, MN 55107 . 612-222-2791 

Leecraft Mfg, Long Island City, NY 11101 . 718-392-8800 

Micro Switch, A Honeywell Div, Freeport IL 61032. 815-235-6600 

t Minelco Inc. - A Talley Ind, Thomaston, CT 06787-0459 . 203-283-8261 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

t Penn Keystone Corp, Wallingford, CT 06492 ... 203-294-0537 

§ Rohm Corporation, Irvine, CA 92718 ... 714-855-2131 

§ Schurter, Inc, Petaluma, CA 94952 .... 707-778-6311 

§ Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 

..'. 408-257-7910 

Texas Optoelectronics, Inc, Garland, TX 75042 . 214-487-0085 

§ Three-Five Sys., Inc, Phoenix, AZ 85201 . 602-496-0035 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

§t Wamco, Inc, Fountain Valley, CA 92708 . 714-545-5560 

Wilbrecht Electronics, St Paul, MN 55107... 612-222-2791 


Displays, Snteliigerst“2450 

Applied Data Systems, Baltimore, MD 21202, 800-541-2003;301-576-0335 

..... B«1050 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 


312-360-3500 .......... B«1052 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455. B*1072 


Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 . 

B*1075 

t lEE (Industrial Electronic Engir^eers), Van Nuys, CA 91405, 818-787-0311 

........ B*1087 

§ Marktech International Corp., Menands, NY 12204, 518-436-5865 ... B®1172-1173 

MicroDimensioos, Inc., Mentor, OH 44060, 216-974-8070 ...... B*1091 

VL Electronics, Inc., VaritroniK LTD., Los Angeles, CA 90039, 213-661-8883 

......... B*1123 

§ Action Instruments, San Diego, CA 92123 ... 619-279-5726 

§ Allen-Bradley Ca, industrial Control Div., Milwaukee, Wl 53201 . 414-382-2000 

§ Altech Corp.,' Somerville, NJ 08876 .... 201 -359-4454 

American Control Technology, Inc., West Dundee, IL 60118 . 312-426-6780 

§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

. 714-491-6121 

tCapitol Switch Inc., Danbury, CT 06810 . 203-744-3300 

§ Cincinnati Electrosystems, Loveland, OH 45140. 513-831-6800 

§ Colorgraphic Communications Corp., Atlanta, GA 30366 . 404-455-3921 

Colt Electronics Co., Inc., Lenexa, KS 66219 . 913-888-1673 

§ Gorman Technologies Inc., Waterloo, Ontario, CANADA N2V 1N2 . 519-884-4430 

§ Dale Electronics, Inc., Columbus Div., Columbus, ME 68601-3647 . 402-564-3131 

Daytronic Corp., Hawker Siddeiey, Miamisburg, OH 45342 . 513-866-3300 

t Fema Elctms. Corp., E Brunswick NJ 08816 . 201-238-1223 

§ Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173 

. 312-884-1444 

t ISC Cardion Electronics, Inc., Woodbury, NY 11797 . 516-921-7300 

Keltron Corp., Miniprinters Div., Waltham, MA 0215^^ . 617-894-8700 

§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716. 201 -291 -0500;800-631 -2165 

§ Krenz Electronic, Inc., Sart Clemente, CA 92672 .....'.. 714-361 -6866 

§ Optrex/Satori, Torrance, CA 90505 ..... 213-37S-9478 

Pacific Communications, Santa Ana, CA 92705 .. 714-546-0147 

§ Shelly Associates, Inc, Tustin, CA 92680 . 714-669-9850 

§t Siemens Comporjents, Inc., Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

Tektronix, Inc., Eteaverton, OR 97077..... 800-835-9433 

§ Three-Five Sya, Inc., Phoenix, AZ 85201 .... 602-496-0035 

UCE, Inc, Norwalk, CT 06854 . 203-838-7509 

Displays, Laser-2450 

t Laser Concepts, Omega Organization Inti., Seattle, WA 98133. 206-364-7881 

Displays, Light-emittEng Diode (LED)"2450 

Altair Exchange Corporation, Northridge, CA §1324, 818-701-6977;800-824-5620 

... 8*1042-1043 

§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ... 8*1049,1129 

Canyon Elctms., Phoenix, AZ 35021, 602-944-4421 .. B*1051 

Crouzet Controls. Inc., Schaumburg, IL 60173-5419, 312-843-2200 ...... B*1711 

§ C-Tek Inc., Wakefield, MA 01880, 617-246-1720 ... D*1142 

DCI Inc., Olathe, KS 66061, 913-782-5672 .. D*1380 

Densitron Corporation, Oensitron International, Torrance, CA 90505, 213-530-3530 

.. B*1062 

§Oialight Corp., A Cambridge Elctrns. Snds. Co., Martasquan, NJ 08736, 

201-223-9400 ....:..... B*1065 

Dio-Rey, Div. of info-Ute, Fairview, NJ 07022, 201-941-4455 

..... 8*1066-1068,1070-1071,1073 

§ EAO Switch Corp., Mlfford, CT ©6460, 203-877-4577 ... B®1732 

§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 ..... 

8*1075 

§ Everlight - USA, Glendora, CA 91740, 213-697-5067 ... 8*1143 

§ Golden Pacific Electronics, Inc, Placentia, CA 92670, 714-993-6970 . 8*1151 

§ Idea, Inc., Braa, CA 92621, 213-697-4332 . 8*1086,1166 

§t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

...... 8*1087 

industrial Devices, inc., Hackensack, NJ 07601, 201-489-8989 . 8*1158 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 ... 8*1178 

§ iVO industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 

........ 8*1089, D*1148 

t Ledtronlcs, Inc., Torrance, CA 90505, 213-549-9995 .. 8*1167 

§ Marktech Internatfcnal Corp., Menands, NY 12204, 518-438-5865... 8*1172-1173 


§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 .. 8*1098,0*1153,1406-1407 

§ Newport Electronics, Santa Ana, CA 92704-4426, 714-540-4914 . 0*1412 

Oslo Controls, Cheshire, CT 06410-1511, 203-272-2794 .. 8*1027 

Seiko Instruments U.S.A., Inc., Components Div., Torrance, CA 90505, 

213-517-7770 . 8*1109 

Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 

. 8*1991-1992 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1183 

Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 ... 8*1188-1191,1193-1195 
VL Electronics, Inc., Varitronix LTD., Los Angeles, CA 90039, 213-661-8883 

. 8*1123 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 


....... 8*1125 

§ AC. Interface Inc., Irvine, CA 92718 . 714-472-9524 

§ A E G Corporation, Somerville, NJ 08876-1269 .. 201 -231 -8300 

§A E G Corporation, Telefunken Semiconductors Div, Somerville, NJ 08876-1269 

. 201-231-8300 

Artisan Controls Corp., Parsippany, NJ 07054 . 201-428-1770 

AugaL Inc., Interconnection Products Group, Attleboro, MA 02703 . 508-222-2202 

t Capitol Switch Inc., Danbury, CT 06810 .. 203-744-3300 

§ Chrono-log Corp., Havertown, PA 19083 .. 215-853-1130 

§ Cincinnati Electrosystems, Loveland, OH 45140 . 513-831 -6800 

Communication Devices, Inc., Scarborough, OnL CAN M1H3A4 . 416-439-6320 

§ Corman Technologies Inc., Waterloo, Ontario, CANADA N2V 1N2 . 519-884-4430 

Digitec, Marion, OH 43302 .. 614-387-3444 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

§ Electro Industries, Div. £1. Elctms., Inc, Westbury, NY 11590 . 516-334-0870 

§ Electrol Co., York, PA 17405 . 717-848-1722 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, ChiswicK London, ENGLAND W4 

5HJ . 01-994-3670 

§Extech Instruments Corp, Waltham, MA 02154 . 617-890-7440 

t Fema Elctms. Corp, E Brunswick, NJ 08816 . 201 -238-1223 

t Gilway Technical Lamp, Woburn, MA 01801 . 617-935-4442 

§ Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

t Hughes Aircraft Co., Microelctrns. Sys. Div, Irvine, CA 92715 . 714-752-3800 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 . 408-747-0550 

Interswitch, Wm. J. Purdy Co., Burlingame, 'CA 94010 . 415-347-8217 

Keltron Corp., Miniprinters Div,, Waltham, MA 02154 .. 617-894-8700 

t Korry Electronics Co., Criton Technologies, Seattle, WA 98109 . 206-281 -1300 

Ledco Div., St Paul, MN 55107 . 612-222-2791 

§ Lite-On Inc, Milpitas, CA 95035 . 408-946-4873 

§ Lumex Opto/Comps., Inc., Palatine, IL 60067 . 312-359-2790 

Matrix Corp, Raleigh, NC 27610 . 919-833-2000 

MicroDimensions, Inc, Mentor, OH 44060 . 216-974-8070 

Micro Switch, A Honeywell Div., Freepoit, IL 61032. 815-235-6600 

t Minelco Inc. - A Talley Ind, Thomaston, CT 06787-0459 . 203-283-8261 

§ NEC Electronics, Inc., Mountain View, CA 94039 . 415-960-6000 

§ Paccom, Redmond, WA 98052 . 206-883-9200;800-426-6254 

t Pho-Tronics Div, E R. Wagner Mfg Co., Milwaukee, Wl 53224 . 414-355-6704 

§t Quality Technologies, Palo Alto, CA 93404 . 415-493-0400 

§ Quantum Electronics, Inc, Lewistown, PA 17044 . 717-242-1132 

§ Rohm Corporation, Irvine, CA 92718 . 714-855-2131 

Schroff Incorporated, Schroff GMBH, Warwick, Rl 02886 . 401-732-3770 

§ Schurter, Inc., Petaluma, CA 94952 ... 707-778-6311 

Senior Inda, Inc, Wood Dale, IL 60191 . 312-350-1600 

§Shelly Associates, Inc, Tustin, CA 92680 ... 714-660-9850 

§ Shokai Far East Ltd, Hartsdale, NY 10530 ... 914-681 -0700 

§ Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

..... 408-257-7910 

Siemens Components, Inc., Special Products Div, Iselin, NJ 08830 . 201-321-3400 

t Silicon Sensors, Dodgeville, Wl 53533 ....... 608-935-2707 

t Teledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

§ Texas Instrs., Inc, Dallas, TX 75380 .... 800-232-3200 (ext 700) 

§ Texas Instruments, Data/Image Sensing (Opto), Dallas, TX 75265 .. 214-995-6611 

t Texas Optoelectronics, Inc, Garland, TX 75042 ..... 214-487-0085 

Texmate, Inc, Solana Beach, CA 92075.. 619-481 -7177 

§ Thor Electronics, Linden, NJ 07036 .... 201 -486-3300 

§ Three-Five Sys, Inc., Phoenix, AZ 85201 ..... 602-496-0035 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 .. 312-459-3400 

§ Wamco, Inc, Fountain Valley, CA 92708 ....... 714-545-5560 

Wilbrecht Electronics, St Paul, MN 55107 ...... 612-222-2791 

Displays, Lighted Segiineiit<-2450 

Altair Exchange Corporation, Noithridge, CA §1324, 818-701"e77;300-824-5620 

........ 8*1043 

§ AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-991S .....8*1129 

Canyon Elctrns., Phoenix. AZ 85021,602-944-4421 .. 8*1051 

Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 . 8*1711 

§ Dialight Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 ... 8*1065 

Dio-Rey, Div. of info-Lite, Fairview, NJ 07022, 201-941-4455 .. 8*1066-1068,1073 

t Electronics Research Associates inc., Winsted, CT 06098, 203-379-2731 . 

8*1075 

Everlight - USA, Glendora, CA 91740, 213-697-5067 ... 8*1143 

Hamlin LCD, A Div. of Standish Inds., Lake Mills, Wl 53551,414-648-2315 

.... 8*1081 

Idea, Inc., Brea, CA 92621, 213-697-4332 ..... 8*1166 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

...;... 8*1087 

Inter-Market, Glenview, IL 60025, 312-729-5330 .. 8*1178 

IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 .. 8*1089 
§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 . 8*1098 


EEM 1989 


§-ProduGt sold through distributors t—Product meets MIL specs 


B*35 




















































































































































Displays, Ughted Segment-2450 (Cont’d) 


§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430,201-529-8757 


.. ... . .... D* I I lU-l I I I, I I lO, 

Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 ... B*1122 

Slaver Co., Inc., Bay Shore, NY 11706, 516-666-8000 .... BM118-1119 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

.............. B-1125 

§ A E G CorporatlGn, Somerville. NJ 08876-1269 ....... . ..... 201-231-8300 

American Control Technology, Inc., West Dundee, IL 60118 ... 312-426-6780 

§ Batxx}ck Display Products, Inc, A Subsidiary of Babcock, Inc, Anaheim, CA 92805 

..... .... 714-491-5121 

Capitol Switch Inc, Danbury, CT 06810 .. 203-744-3300 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 312-360-3500 

§ Cincinnati Electrosystems, Loveland, OH 45140... 513-831-6800 

§ Dale Electronics, Inc, Columbus Div, Columbus, NE 68601-3647 . 402-564-3131 

Densitron Corporation, Densitron International, Toirance, CA 90505 . 213-530-3530 

§t Digital Electronics, Hayward, CA 94544-7831 . 415-471-4700 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ... 714-642-2427 

t EEV Inc, Elmsford, NY 10523.... 914-592-6050 

tEvershed & Vignoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ..... 01-994-3670 

t Fema Elctms. Corp, E BrunswicK NJ 08816 . 201 -238-1223 

Futaba Corporation of America, Electronic Corrrponents Div, Schaumburg, IL 60173 

...... 312-884-1444 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 . 213-463-5111 

GM Nameplate, Inc, Seattle, WA 98119 ... . 206-284-2200 

Hamlin, Lake Mills, Wl 53551 ..... 414-648-2361 

§ Hewlett-Packard Co, Cupertino, CA 95014. . 800-752-0900 

Interswitch, Wm. J. Purdy Co, Burlingame, CA 94010 . 415-347-8217 

§ JKL Components Corporation, Pacolma, CA 91331 . 818-896-0019 

§ LIte-On Inc, Milpitas, CA 95035 . 408-946-4873 

t Minelco Inc. - A Talley Ind, Thomaston, CT 06787-0459 . 203-283-8261 

NEI Ferrantl-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 

..:.. 416-624-3020 

Senior Inds, Inc, Wood Dale, IL 60191 . 312-350-1600 

Shapiro Scientific Inst, Corona del Mar, CA 92625 . 714-675-1024 

§ Siemens Components, Inc, Optoelectronics Qivision, Cupertino, CA 95014 

........ 408-257-7910 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08330 . 201-321-3400 

§ Three-Five Sys, Inc, Phoenix, AZ 85201 .... 602-496-0035 

t Transicoil, Inc, Worcester, PA 19490-9990... 215-277-1300 

§t VCH Incorporate Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

§t Wamco, Inc, Fountain Valley, CA 92708 ..... 714-545-5560 

Displays, Liquid Crystal (LCD)-2450 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, 

Slatersville, Rl 02876,401-762-3800 ... B*1046-1047 

§ AND, William J. Purdy Co., Burlingame, CA 94010,415-347-9916 ... B*1048-1049 
Bonar Kard-O-Ue, inc., Kirig of Prussia, PA 19406, 215-277-2910 ...... B*1132 

CBM America Corp., Santa Monica, CA 90404, 213-828-8245 .. D«1083 

C-Tek Inc., Wakefield, MA 01880, 617-246-1720 ..... D«1142 

Data Ray Corp., Broomfield, CO 80020, 303-469-5173.. B«1056-1060 

t DCI Inc., Olathe, KS 66061, 913-782-5672 . B*1061 


§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 . 

B*1075 

§t Excel Technology Inti. Corp., Belle Mead, NJ 08502, 201-874-4747 .. B«1078-1079 
§ Hamlin LCD. A Div. of Standish Inds., Uke Mills, Wl 53551, 414-648-2315 

. B«1081 

§ Hitachi America, Ltd., Electron Tube Dlvi^on, Schaumburg, IL 60173, 

312-517-1144 . 8*1082-1084 

t lEE (industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

!. B*1087 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 ......... B*1098, D*1153 

§ Newport Electronics, Santa Ana, CA 92704^26, 714-540-4914 ......... D«1412 

t Ocular Inc., Richardson, TX 75080, 214-437-2561 .. 8*1099-1101 

§ Optrex/Satori, Torrance, CA 90505, 213-378-9478 . 8*1102-1104 

§ Seiko Instruments U.S.A., inc., Components Div., Torrance, CA 90505, 

213-517-7770 ......... 8*1109 

Setra Systems, inc., Acton, MA 01720,508-263-1400;1-800-25-SETRA 

. 8*1991-1992 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1110-1111,1113-1116,1345 

§ Shelly Associates, inc., Tustin, CA 92680,714-669-9850 . B*1122 

VL Electronics, inc., Varitronix LTD., Los Angeles, CA 90039, 213-661-8883 

. B*1123 

World Products Inc., Systems Devices Grp., Sonoma 95476,707-996-5201 


...... B*1125 

§ AC. Interface Inc, Irvine, CA 92718 ... 714-472-9524 

§ Action instruments, San Diego, CA 92123.. 619-279-5726 

AEG Corporation, Somerville, NJ 08876-1269 . 201-231-8300 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . . 408-432-6000 

Communication Devices, Inc, Scarborough, OnL CAN Ml H3A4 . 416-439-6320 

Computierwise, Olathe, KS 66062 ..... 913-829-0600 

Crystalold Electronics, Hudson, OH 44236 . 216-655-2429 

§t Densitron Corporation, Densitron International, Torrance, CA 90505 .,... 213-530-3530 

Displaytech, Inc, Boulder, CO 80301 .... 303-449-8933 

t EEV Ino, Elmsford, NY 10523 ..... 914-592-6050 

Elform, Inc, Reno, NV 89510 .... 702-356-1734 

Endicott Research Group, Endicott, NY 13760 .. 607-754-9187 

§ Epson America, inc./OEM Div, Torrance, CA 90505 ... 213-534-4500 

t Evershed & Vignoles, Ltd, Meg^ltt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ ........ 01-994-3670 

§ Extech Instruments Corp, Waltham, MA 02154 .... 617-890-7440 

t Fema Elctms. Corp, E BrunswicK NJ 08816 . 201-238-1223 

Hamlin, Lake Mills, W! 53551 ....... 414-648-2361 

Hitachi America, Ltd, San Jose, CA 95131 ... 408-435-8300 


PRODUCT INDEX & DIRECTORY 


t Hughes Aircraft Co, Microelctrns. Sys. Div, Irvine, CA 92715 _........ 714-752-3800 

International Instrumentation, Inc, Westledce VIg, CA 91361 ........__ 805-495-7673 

Kessler-Ellis Prods, Atlantic Highlands, NJ 07716 . ....... 201-291-0500;80(>-631-2165 

Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

......... 206-696-2840 

§LXD, Inc, Beachwood, OH 44122 ... 216-292-3300 

Metfess Five, Inc, Los Angeles, CA 90025 .. 213-826-8133;800-533-2297 

MFI, Los Angeles, CA 90025 ........ 213-826-8133;800-533-2297 

Mouser Electronics, Mansfield, TX 76063 .... 800-346-6873 

Philips Electronics Ltd, Philips Comps, Scarborough, ONTARiO, CAN. Ml B 1M8 

........ 416-292-5161 

§ Relay Specialties, Oakland, NJ 07436 ...... 201-337-1000 

Sam Sung Elctra Dvcs, America, Inc, La Mirada, CA 90638 . 213-802-8425 

Shapiro Scientific Inst, Corona del Mar, CA 92625 ... 714-675-1024 

SMK Electronics Corporation, U.SA, Placentia, CA 92670.. 714-996-0960 

§ Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 .....— 408-737-7683 

Supertek Electronics, Inc, Arlington Heights, IL 60005 . 312-981 -5655 

Taliq Corp, Sunnyvale, CA 94089 ..... 408-745-0750 

t Teledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

Texmate, Inc, Solana Beach, CA 92075 . 619-481-7177 

§ Thor Electronics, Linden, NJ 07036 ...... 201-486-3300 

§ Three-Five Sys., Inc, Phoenix, ^ 85201 ... 602-496-0035 

t Transicoil, Inc, Worcester, PA 19490-9990..... 216-277-1300 

t UCE Inc, NorwalK CT 06854 .......... 203-838-7509 

Displays, LCD, Sheets-2450 

AND, William J. Purdy Co., Burlingame, CA 94010,41S-347-9916 ....... B»1049 

Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

312-517-1144. B®1@S2-1084 

Ocular Inc., Richardson, TX 75080, 214-437-2561 .. 8*1099-1101 

VL Electronics, inc., Varitronix LTD., Los Angeles, CA 90039, 213-661-8^3 

. B*1123 

t Fema Elctms. Corp., E BrunswicK NJ 08816 .. 201-238-1223 

§ Optrex/Satori, Torrance, CA 90505 ..... 213-378-9478 

Supertek Electronics, Inc, Arlington Heights, IL 60005 . 312-981-5655 

Displays, Message-2450 

AND, William J. Purdy Co., Burlingame, CA 94010,415-347-9916 ....... B*1129 

Crosspoint, Div. of info-Ute, Fairview, NJ 07022, 201-941-4455 .. B*1709 

Dio-Rey, Div. of Info-Ute, Fairview, NJ 07022, 201-941-4455 .. 8*1070,1072-1073 

Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 . B*1080 

Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

312-517-1144. 8*1082-1084 

Idea, Inc., Brea, CA 92621, 213-697-4332 .... B*1166 

Jayco Plastics of Caitfornia, Inc., Orange, CA 92665, 714-974-1701 . B*1869 

MicroDimensions, Inc., Mentor, OH 44060, 216-974-8070 . B*1091 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 . 0*1153,1406-1410 

Ocular Inc., Richardson, TX 75080,214-437-2561 .. 8*1099-1101 

Optrex/Satori, Torrance, CA 90505, 213-378-9478. 8*1102-1104 

Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 ... B*1122 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 ... 8*1120-1121 

American Control Technology, Ina, West Dundee, IL 60118 .. 312-426-6780 

tAydinCorp., Horsham, PA 19044 ..... 215-657-7510 

§ Babcock Display Products, Inc., A Subsidiary of BabcocK Inc, Anaheim, CA 92805 

. 714-491-5121 

Capitol Switch Inc., Danbury, CT 06810 ... 203-744-3300 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 312-360-3500 

§ Cincinnati Electrosystems, LovelarKj, OH 45140. 513-831-6800 

Colt Electronics Ca, Inc, Lenexa, KS 66219 .. 913-888-1673 

§ Dale Electronics, Inc., Columbus Div, Columbus, NE 68601-3647 . 402-564-3131 

t DCI Inc., Olathe, KS 66061 ......... 913-782-5672 

§ Futaba Corporation of America, Electronic Components Div, Schaumburg, IL 60173 

. 312-884-1444 

§ Kessler-Ellis Proda, Atlantic Highlands, NJ 07716 . 201-291 -0500;800-631-2165 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 

. 416-624-3020 

t Penn Keystone Corp, Wallingford CT 06492 . 203-294-0537 

t Quantum Electronics, Inc, Lewlstown, PA 17044 .... 717-242-1132 

§ Sharp Electronics Corp; Microelectronics Div, Mahwah, NJ 07430 . 201-529-8757 

Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

Telegenix, Inc, Div. of Inductotherm industries, Cherry Hill, NJ 08034 ... 609-424-5220 

t UCE Inc., NorwalK CT 06854 ;... 203-838-7509 

World Products Inc, Systems Devices Grp, Sonorna 95476... 707-996-5201 

Displays, Multifunction-2450 

C-Tek Inc., Wakefield, MA 01880, 617-246-1720 .. D*1142-1143 

Fujitsu of America, Santa Clara, CA 95054,408-562-1000 ... 8*1080 

Hitachi America, Ltd., Electron Tube Division, Schaumburg, IL 60173, 

312-517-1144 . 8*1082-1084 

Ledlronics, inc., Torrance, CA 90505, 213-549-9995 ... 8*1167 

Ocular Inc., Richardson, TX 75080, 214-437-2561 ... 8*1099-1101 

Optrex/Satori, Torrance, CA 90505, 213-378-9478. 8*1102-1104 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

. 8*1125 

§ Action Instruments, San Diego, CA 92123........ 619-279-5726 

§ Altech Corp, Somerville, NJ 08876 ...... 201-359-4454 

American Control Technology, Inc, West Dundee, IL 60118 .. 312-426-6780 

Capitol Switch Inc, Danbury, CT 06810 7........ 203-744-3300 

Colt Electronics Co, inc, Lenexa, KS 66219 ...... 913-888-1673 

Dale Electronics, Inc, Columbus Div, Columbus, NE 68601 -3647 .. 402-564-3131 

t Kaiser Electronics, Ksuser Aerospace & Elctms, San Jose, CA 95134 ... 408-432-3000 
Taliq Corp, Sunnyvale, CA 94089 ....... 408-745-0750 


B*36 §-Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Displays, Surface Mount-2450 


Displays, Planar Gas Discharge-2450 

Canyon Elctrns., Phoenix, AZ 35021, 602-944-4421 ... B*1051 

§ Babcock Display Products, Ino, A Subsidiary of Babcock, Inc, Anaheim, CA 92805 

... 714-491-5121 

§ Dale Electronics, Inc., Columbus Div, Columbus, NE 68601 -3647 . 402-564-3131 

§ Densitron Coiporation, Densitron International, Torrance, CA 90505 . 213-530-3530 

t Displays, Inc, Lewistown, PA 17044 . 717-242-2541 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ . 01-994-3670 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 

§t Interstate Electronics Corp, Anaheim, CA 92803 . 714-758-0500 

t Quantum Electronics, Inc, Lewistown, PA 17044 . 717-242-1132 

Displays, Plasma-2450 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . 8*1052 

§Daie Electronics, Inc., Columbus Div., Columbus, NE 68601-3647, 402-564-3131 

. 8*1055-1057 

§t Densitron Corporation, Densitron International, Torrance, CA 90505, 213-530-3530 


..... 8*1063 

Endicott Research Group, Endicott, NY 13760, 607-754-9187 . 8*1076 

§ Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 . 8*1080 


tIEE (Industrial Electronic Engineers), Van Nuys, CA 91405, 818-787-0311 

.. 8*1087 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-996-5201 

.. 8*1125 

§ Balxjock Display Products, Inc., A Subsidiary of BabcocK Inc., Anaheim, CA 92805 

. 714-491-5121 

Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173 


. 312-884-1444 

t Librascope Corporation, A Subsidiary of the Singer Co., Glendale, CA 91201 

.. 818-244-6541 

t Miltope Corp, Melville, NY 11747 . 516-420-0200 

t Orbit Instrument Corp., Hauppauge, NY 11788 . 516-435-8300 

t Orbit Instrument of Cal, Cypress, CA 90630 . 714-527-0561 

Sumitronics, Inc, Sumitomo (^Corporation, Sunnyvale, CA 94086 .. 408-737-7683 

Telegenix, Inc, Div. of Inductotherm Industries, Cherry Hill, NJ 08034 ... 609-424-5220 

Displays, Programmab!e“24S0 

AND, William J. Purdy Ca, Burlingame,, CA 94010, 415-347-9916 .... B*1048 

§ Chrono-log Corp., Havertown, Pa'i9083, 215-853-1130 .. D*1084 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 

. 8*1066-1067,1072-1073 

MicroDimensions, Inc., Mentor, OH 44060, 216-974-8070 . 8*1091 

NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 .. 8*1098 

Seiko Instruments U.S.A., Inc., Components Div., Torrance, CA 90505, 

213-517-7770 . B*1109 

§ Action Instruments, San Diego, CA 92123. 619-279-5726 

§ Allerr-Bradley Co., Industrial (Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§Attech Corp, Somerville, NJ 08876 .. 201-359-4454 

Americari (Control Technology, Inc., West Dundee, IL 60118 . 312-426-6780 

tAydin Corp, Horsham, PA 19044 . 215-657-7510 

§ Babcock Display Products, Inc, A Subsidiary of Babcock, Inc, Anaheim, CA 92805 

. 714-491-5121 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 312-360-3500 

§ Cincinnati Electrosystems, Loveland, OH 45140. 513-831-6800 

CoH Electronics Co, Inc, Lenexa, KS 66219 ... 913-888-1673 

§ Date Electronics, Inc, Columbus Div, Columbus, NE 68601-3647 ... 402-564-3131 


§ Futaba Corporation of America, Electronic Components Div., Schaumburg, IL 60173 


§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 

..... 8*1089,0*1148 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 


312-426-5900 ... 8*1098, 0*1153,1406-1411 

Newport Electronics, Santa Ana, CA 92704-4426, 714-540-4914 .... 0*1412-1413 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 ... 8*1117-1121 

§ Action Instruments, San Diego, CA 92123.. 619-279-5726 

Adams-Russell, Inc, Hunt Valley, MD 21030 ... 301-771 -0077 

§ Altech Corp., Somerville, NJ 08876 ....... 201 -359-4454 

Austron, Inc, Austin, TX 78761-4766 ... 512-251 -2341 

§ Babcock Display Products, Inc, A Subsidiary of Babcock, Inc, Anaheim, CA 92805 

........ 714-491 -5121 

t Capitol Swrtch Inc, Danbury, CT 06810 .... 203-744-3300 

§Chrono-logCorp,HaYertown, PA 19083 ................................ 215-853-1130 

§ Cincinnati Electrosystems, Loveland, OH 45140... i . ... 513-831 -6800 

§ Colorgraphic Communications Corp, Atlanta, GA 30366 .. 404-455-3921 

(^It Electronics Co, Inc, Lenexa, KS 66219 ... 913-888-1673 

OTek Inc, Wakefield, MA 01880..... 617-246-1720 

§ Dale Electronics, Inc., Columbus Div, Columbus, NE 68601-3647 . 402-564-3131 

Datachron Inc, Anaheim, CA 92805 . 714-385-1705 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 . 513-866-33(X) 

§t Excel Technology Inti. Corp, Belle Mead, NJ 08502 . 201-874-4747 

t Infodex, Inc, Wolcott, CT 06716. . 203-879^944 

Inter-Market, Glenview, IL 60025 . 312-729-5330 

§ Kessler-Ellis Prods, Atlantic Highlands, NJ 07716. 201-291-0500;800-631-2165 

KMC Systems, Inc, Midland Pk, NJ 07432 . 201-447-0007 

§ LFE, Instruments Div, Clinton, MA 01510-3099 . 508-835-1000 

Systems Data, Inc, Akron, OH 44321 ..... 216-666-0085 

t UCE, Inc, Norwalk, CT 06854 . 203-838-7509 

§ Video, Inc, Beaverton, OR 97005 . 503-641-1804 


Displays, Statiis-2450 

Altai! Exchange Corporation, Northriidge, CA 91324, 818-701-G97?;800-824-5620 

. 8*1042 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, 

Slatersville, Rl 02876, 401-762-3800 ......... 8*1047 

C-Tek Inc., Wakefield, MA 01880, 617-246-1720 ... 0*1142-1143 

§ Dialight Corp., A Cambridge Elctrns. inds. Co., Manasquan, NJ 03736, 

201-223-9400 . 8*1065 

t Dio-Rey, Div, of Info-Lite, Fairview, NJ ©7022, 201-941-44,55.... 8*1073 

Electro-Numerics, Inc., Irvine, CA 92714, 714-250-1501 . 0*1391 

§ IVO Industries, Inc., Eatontown, NJ 0V724, 201-542-5151 ;800-932-0489 ,. 8*1089 

MicroDimensions, Inc., Mentor, OH 44060, 216-974-8070 .. 8*1091 

t Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459, 203-283-8261 .. 8*1175 
§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 ......... 0*1153,1406-1411 

Sam Sung Elctrn. Dves., America, Inc., La Mirada, CA 90638, 213-802-8425 

........... 8*1106-1108 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 


...... ... 8*1345 

§t Sheily Associates, Inc., Tustin, CA 92680, 714-669-9850 ... 8*1122 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 ... 8*1117-1121 

§ A E G Corporation, Somerville, NJ 08876-1269 .... 201 -231 -8300 

§Altech Corp., Somerville, NJ 08876 ... 201-359-4454 

ASC Systems, St Clair Shores, Ml 48081 .. 313-779-8700 

Automation Displays Inc., Eau Claire, Wl 54703 . 715-834-9595 

§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheins, CA 92805 

......... 714-491-5121 

Canyon Elctrns., Phoenix, A2 85021 .... 602-944-4421 


.. 312-884-1444 

§!TTGirfi!!an,nTCk3rp.,VanNuys,CA91409 . 818-988-2600 

§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 . 201-291-0500:800-631-2165 

Matrox Electronic Systems, Ltd., Dorval, QU, CANADA H9P 2T4 . 514-685-2630 

Omega Engineering, Stamford, CT 06907 . 8(X)-826-6342 

§t Siemens Components, Inc., Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

§ Three-Five Sys., lac., Phoenix, AZ 85201 .... 602-496-0035 

Displays, Projection Type (CRT; Electromechanical; Film; 
Light Vaive)-2450 

§ Shaip Electronics Corp., Microeiectroeiics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1110-1111,1113 

Aydin Corp., Horsham, PA 19044 ...... 215-657-7510 

t Devco Engineering, Fairfield, NJ 07006 . 201-CA8-0321 

Dotronix, New Brighton, MN 55112 ...... 612-633-1742 

Hughes Aircraft Co., Industrial Products Division, Carlsbad, CA 92009 ... 619-931-3000 

Hughes Aircraft Cte., Microelctrns. Sys. Div., Irvine, CA 92715 . 714-752-3800 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .. 818-787-0311 

t Librascope Corporation, A Subsidiary of the Singer Co., Glendale, CA 91201 

.. 818-244-6541 

Mitsubishi Electronics, Torrance, CA 90502 . 213-217-5732 

t Orbit Instrument Ck)rp., Hauppauge, NY 11788 .... 516-435-8300 

t Orbit Instrument of CaL Cypress, CA 90630 ....... 714-527-0561 

Shs^iro Scientific Inst, Corona del Mar, CA 92625 ..... 714-675-1024 

§t Shelly Associates, Inc., Tustin, CA 92680 ... 714-669-9850 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440 . 513-426-6000 

t Terminal Data Corp., Rockville, MD 20855 . 301-921-8282 

t UCE, Inc., Norwalk, CT 06854...203-838-7509 

Displays, Remote-2450 

Applied Data Systems, Baltimore, MD 21202, 800-541-2003;301-576>0335 

.. 8*1050 

t DCI Inc., Olathe, KS 66061, 913-782-5672..... D*1380 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 . 8*1072 

§ Electro-Numerics, Inc., Irvine, CA 92714, 714-250-1501 .. D*1391 


t Capitol Switch Inc., Danbury, CT 06810 ... 203-744-3300 

§ Cincinnati Electrosystems, Loveland, OH 45140..... 513-831 -6800 

Ctelt Electronics Co., Inc., Lenexa, KS 66219 ...... 913-888-1673 

Datum Inc., Timing/Aacom Divisions, Anaheim, CA 92806-5790 .. 714-533-6333 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 .. 513-866-3300 

t DC! Inc, Olathe, KS 66061 ....... 913-782-5672 

Display Devices, Inc., Encinitas, CA 92024 ... 619-753-0113 

Hughes Aircraft Co., Microelctrns. Sya Div, irvine, CA 92715 .... 714-752-38CX) 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 

t Infodex, Inc, Wolcott, CT 06716....... 203-879-4944 

t ISC Cardion Electronics, Inc, Woodbury, NY 11797 ... 516-921-7300 

§ JKL Components Corporation, Pacoima, CA 91331 ,. 81&-896-CK319 

Keltron Cterp., Miniprinters Div., Waltham, MA 02154 ... 617-894-8700 

KMC Systems, Inc, Midland Pk, NJ 07432 .. 201 -447-0007 

§ Mitsubishi Electronics, Torrance, CA 90502 ..... 213-217-5732 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 

. 416-624-3020 

tPenn KeystoneCJorp, Wallingford, CT 06492 ... 203-294-0537 

t Quarjtum Electronics, Inc., Lewistown, PA 17044 .. 717-242-1132 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 ... 609-662-8000 

§t Sorenson Lighted Controls, Hartford, CT 06114 . 203-527-3092;1 -800-243-0240 

t Teledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

§ Three-Five Sys, Inc, Phoenix, AZ 85201 ......... 602-496-0035 

t Transicoil, Inc., Worcester, PA 19490-9990 ............................. 215-277-1300 

tUCE, Inc, Norwalk, CT06854. 203-838-7509 

§ Video, Inc, Beaverton, OR 97005 ... 503-641-1804 

Displays, Storage Tube - See Displays, CRT (VoL A) 

Displays, Surface Mount»24S0 

Idea, Inc., Brea, CA 92621, 213-697-4332 .. B*1166 

§t NES, Inc. (Nationwide Electronic Systems), Caipentersvilie, IL 60110, 

312426-5900 . B*1098 

t Barrington Plastics, Ml Laurel, NJ 08054 ........ 609-235-5151 

t Data Check Corporation, San Diego, CA 92126 .. 619-578-0101 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022 .... 201-941-4455 
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PRODUCT INDEX & DIRECTORY 


Displays, Surface Mount-2450 (Cont’d) 

§ Futaba Corporation of America, Electronic Components Div^ Schaumburg, IL 60173 NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 

.....,.... 312-884-1444 .... 416-624-3020 

tMetron Optics Inc, Solana Beach, CA 92075-0690 .. 619-755-4477 tOrbit Instrument Corp., Hauppauge, NY 11788 . .. .... ................... 516-435-8300 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 Shelly Associates, Inc, Tustin, CA 92680 ...... 714-669-9850 


.................... 416-624-3020 

Displays, Touch Sensitive (Infrared & Mechanical) - See Touch 
Monitors (Vol. D), Touch Panels (Vol. D), Touch Terminals (Vol. D) 

Displays, Tube — See Tubes, Readout (Vol. A) 

Displays, Vacuum Fluorescent-2450 

§t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405,818-787-0311 


......... B-1087 

§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 .... 6*1092-1093 

§ Babcock Display Products, Inc, A Subsidiary of Babcock, Inc, Anaheim, CA 92805 

......... 714-491-5121 

Comark Corp, Medfield, MA 02052 .... 508-359-8161 

Densitron Corporation, Densitron International, Torrance, CA 90505 ..... 213-530-3530 

§t Digital Electronics, Hayward, CA 94544-7831 ... 415-471 -4700 

§t Futaba Corporation of America, Electronic Components Div, Schaumburg, IL 60173 

....... 312-884-1444 

§ Noritake Co, Inc, Noritake Co, Limited (Japan), Torrance, CA 90505 .... 213-373-6704 
Varo Electron DevicesAn Imo Inds. Co, Garland, TX 75046 . 214-487-4129 

Display Sets (MIL), Computer-2440 

Intronics, Inc., Newton, MA 02158, 617-984-4000 . 6*1018 

Control Displays, Inc, Colmar, PA 18915 . 215-822-3383 

C-Tek Inc, Wakefield, MA 01880 . . 617-246-1720 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 

t Librascope Corporation, A Subsidiary of the Singer Co, Glendale, CA 91201 

. 818-244-6541 

t Mlltope Corp, Melville, 1V1Y 11747 . 516-420-0200 

t Northern Precision Labs, Fairfield, NJ 07006 . 201 -227-4800 

t Plessey Electronic Systems Corp, Wayne, NJ 07470 .. 201 -633-6000 

Dissipators, Heat - See Heat Sinks, Semiconductor (Vol. C), Heat 
Sinks, Soldering (Vol. C) 


Distortion Analyzers, Indicators — See Analyzers, AF (Vol. D) 

Distortion Correction, CRT-2450 

Intronics, Inc, Newton, MA 02158 . 617-964-4000 

Distributed Control Systems & Components-2200 ~ See Vol. D 
Dividers, Analog-3130 - See Vol. A 
Dividers, Frequency-3450 - See Vol. A 
Dividers, Power (LF, HF, VHF, UHF)-3450 - See Vol. A 
Dividers, Power, Microwave-3450 - See Vol. A 

Dividers, Voltage-Also See Networks, Resistance; Transformers, 
Voltage Dividing-2900 — See Vol. D 

Doublers, Frequency - See Multipliers, Frequency (Vol. A) 

Doublers, Voltage-Also See Rectifiers, Bridges & Assemblies-4800 
-See Vol. A 


§t Teledyne Semiconductor, Mountain View, CA 94039-7267 .. 415-968-9241 

t UCE, Inc, Norwalk, CT 06854 ;. ... 203-838-7509 

§ Wilson, H. F, Engineering Co, Glen Ellyn, IL 60137 ..................... 312-469-8473 


Drivers, Chopper-1100 — See Vol. D 
Drivers, Hardware & Software-2000 — See Vol. D 
Drivers, Nut-5400 - See Vol. C 


Drivers, Solenoid-4550 

t Ross Engineering Corp., Campbell, CA 95008,408-377-4621 .. 6*1615 

§t Antex Electronics Corp, Gardena, CA 90248 ...... 213-532-3092 

t Circuit Technology Inc, Farmingdale, NY 11735 .. . 516-293-8686 

t Dionics, Westbury, NY 11590 .... 516-997-7474 

t Linear Motions Co, Valinda, CA 91744 ..... .. 818-918-7806 

§ MKC Electronics Corp., Overland Park KS 66215 .... 913-894-9711 

§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 ........... 216-946-9900 

§t Silicon General, Garden Grove, CA 92641 .... 714-898-8121 

Teledyne Semiconductor, Mountain View, CA 94039-7267 .. 415-968-9241 

Voltex,Amityville, NY 11701 .... 516-842-2772 


Drivers, Speaker-1300 ~ See Vol. D 
Drivers, Surface Mount-1100 - See Vol. D 
Drivers, Switch-3450 - See Vol. A 

Drivers, Tube - See Drivers & Decoders for Readouts (Vol. B) 
Drives & Drive Mechanisms (Dial)-2400 — See Vol. C 
Orives/Subsystems, Core Disk Emulator-2000 »■ See Vol. D 
Drives/Subsystems, Disk, 3N" Diskette-2000 - See Vol. D 
Orives/Subsystems, Disk, 30" Winchester-2000 - See Vol. D 
Drives/Subsystems, Disk, 50" Diskette-2000 - See Vol. D 
Drives/Subsystems, Disk, SO" Winchester-2000 - See Vol. D 
Drives, Subsystems, Disk, 8" Disketle-2000 - See Vol. D 
Orives/Subsystems, Disk, 8" Winchester-2000 — See VoL D 
Drives/Subsystems, Disk, 14" Winchester-2000 - See Vol. D 
Drives/Subsystems, Disk, Fixed-2000 — See Vol. D 
Orives/Subsystems, Disk, Fixed/Removabie-2000 - See Vol. D 

Drives/Subsystems, Magnetic Tape, O" Cailridge-2000 - See 
Vol. D 

Drives/Subsystems, Magnetic Tape, Cassette-2000 - See Vol. D 

Drives/Subsystems, Magnetic Tape, Reel-to-Reel-2000 - See 
Vol.D 


Down Converters-3400 - See Vol. D 
Drafting Machines-4200 — See Vol. C 

Drafting Symbols, Dry Transfer, Pressure Sensitive, etc. (Inci. 
Lettering)-4200 - See Vol. C 

Drawers, Sliding-1400 — See Vol. C 

Drills & Accessories, Manual & Power-5400 - See Vol. C 

Drivers & Decoders For Readouts-2450 

§ Dialight Corp., A Cambridge Elctrns. Ind& Co., Manasquan, NJ 08736, 

201-223-9400 ..... 6*1065 

Dio-Rey, Div. of irrfo-Ute, Fairview, NJ 07022, 201-941-4455 .. 6*1068-1071,1073 

§t Electronics Research Associates Inc., Winsted, CT 06098,203-379-2731 . 

6*1075 

Orbit instrument of Cal., Cypress, CA 90630, 714-527-0561 . D*1155 

Philips ECG, American Philips Co., Waltham, MA 02254, 617-890-6107 .. A*2197 

§ ALTEK Corporation, Silver Springs, MD 20904-7802 ..... 301 -572-2555 

AT&T Microelectronics, Allentown, PA 18103 .. 1-800-372-2447;ln Can.; 

1-800-553-2448 

Automation Displays Inc, Eau Claire, Wl 54703 .. 715-834-9595 

§ Babcock Di^iay Products, Inc, A Subsidiary of Babcock, Inc, Anaheim, CA 92805 

...... 714-491-5121 

§ C-Tek Inc, Wakefield, MA 01880 . 617-246-1720 

CTS Corporation, Microelectronics Div, W. Lafayette, IN 47906 . 317-463-2565 

t Dionics, Westbury, NY 11590 ....... 516-997-7474 

t Exar Corp., San Jose, CA 95161-9007 . 408-732-7970 

§t General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

........ 201-685-6530 

§ Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

t'EE (!nduSuia! Eieoironic Engineers), van Nuys, CA 91405 . 818-787-0311 

§ LSI Computer Systems, Inc, Melville, NY 11747 . . 516-271-0400 

NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 


Drives/Subsystems, Semiconductor Emulator-2000 ~ See Vol. D 
Dry Transfer Letters & Numbers - See Kits, Marking (Vol. C) 

Ducts, Wiring-6000 - See Vol. C 
Dummy Loads, Electronic-2900 -- See VoL D 
Dummy Loads, Microwave-29Q0 - See Vol. D 
Dummy Loads, Power-2900 - See Vol. D 
Dummy Loads, Programmable-2900 - See Vol. D 
Dummy Loads, Resistive-2900 — See Vol. D 


Dummy Loads (MIL), RF-2440 

t Alan Industries Inc, Columbus, IN 47201 .. 812-372-8869 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

t Antenna Specialists, The Allen Group, Cleveland, OH 44139 ... 216-349-8400 

§t Bird Electronic Corp, Cleveland, OH 44139-2794 . . 216-248-1200 

tCompac, Holbrook NY 11741 .... 516-585-3400 

t Electro Impulse, Red Bank NJ 07701-0870 ... 201-741-0404 

Electronic Systems Div, Servo Corp. of America, Hicksville, NY 11802 .. 516-938-9700 

t KDI/Triangle Electronics, Whippany, NJ 07981 .. 201-887-5700 

§t M/A-COM Omni Spectra, Inc, Merrimack NH 03054.... 603-424-4111 

t NH Research, Incorporated, Instrumentation Products Division, Inline, CA 92714 

.... 714-474-3900 

Pasternack Enteiprises, Irvine, CA 92713 ... 714-261-1920 

t Trompter Electronics, Inc, Sterling Holding, Westlake Village, CA 91359-5069 

....... 818-707-2020 

Varian, Continental Electronics Division, Dallas, TX 75227 .. 214-381 -7161 


Duplexers, Microwave-3400 — See Vol. D 
Duplexers, Nonmicrowave-1900 — See Vol. D 
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Emitters/Detectors, irifrarecl-3700 


PRODUCT INDEX & DIRECTORY 


Duplicators, Magnetic Tape-1300 — See VoL D 

Dust Covers - See Covers, Protective (Vol. C) 

DVMs - See Meters, Voit, Digital (Vol. D) 

Earphones - See Headphones (Vol. D) 

Earth Stations, TV, Receive Only-1900 — See Vol. D 

Earth Stations; TV, Receive/Transmit-1900 -* See Vol. D 

Edge Clips, Surface Moynt-2500 See Vol. C 

Edge Connectors, Surface Moynt-2100 - See VoL C 

Editing Equipment, Tape-1300 — See Vol. D 

Ejectors & Extractors, PC Boards — See Pullers, Circuit Board (Vol. C) 

Elastomers, Conductive - See Conductive Elastomers (Vol. C) 

Elastomers, Heat Shrinkable — See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C) 

Electret -- See Microphones, Condenser (Vol. D) 

Electrical Measurement & Test Services - See Services, Electrical 
Measurement & Test (Vol. D) 

Electrodes, Electroplating — See Electroplating Equipment & Supplies 
(Vol D) 

Electrodes, High VoStage-2900 - See ¥oL D 
EieclromagnetS“1850 — See Vol. A 

Electronic Coyriler Countermeasures (ECCii) Fixes (UliiL)- 


2440 

t.AJL Systems, inc., Eaton Cotp., Deer Park,, NY 11729 . 516-595-3094 

t Cincinnati ESctrns., Csncinnati, OH 45241 .... 513-733-6100 

t Digital Radio Ctorp, Redondo Beach, CA 90277 ... 213-316-4114 

t General Instrument, Govt Systems, Hicksvilie, NY 11802-0709 . 516-933-3000 

t Hazeltine Corp., Emerson Electric Co., Greenlawn, NY 11740 . 516-261-7000 

t Microwave Systems Inc., Syracuse, NY 13211-2100 ... 315-437-9951 

New Wave Instruments, Provo, UT 84604 . 801-373-4909 

t Optical & Conductive Coatings, Meridian Inds., inc., Pacheco, CA 94553 

. 416-7.98-6C66 

t Signatron, A Unrt of Sundstrand C^rp., Lexington, MA 02173 . 617-861 -1500 

ST Research Corporation, Newington, VA 22122. 703-550-7000 

Electronic Countermeasures (ECf^) (P/iilL), Cruise l^issites- 
2440 

t AIL Systems, Inc, Eaton Corp., Deer Park, NY 11729 . 516-595-3094 

§t Aydin Radar & EW Division, Div. ot Aydin Corporation, San Jose, CA 95119-1371 

.. 408-629-1100 

t Microwave Systems !nc., Syracuse, MY 13211 -2100 .. 316-437-9951 


ECM Sets (iiiL)-244© 


Electronic Intelligence (Elint) (MiL)-2440 

Adams-Russell, Inc., Hunt Valley, MD 21030 .... 301-771-0077 

t AIL Systems, inc., Eaton Corp., Deer Park, NY 11729.... 516-595-3094 

t American Electronic La!x)raiories, Inc., Lansdale, PA 19446 .. 215-822-2929 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

.... 408-629-1100 

t Condor Systems, inc., San Jose, CA 95124 ... 408-371-9580 

t Digital Radio Corp., Redondo Beach, CA 90277 . 213-316-4114 

t Electrospace Systems, !nc., Richardson, TX 75083-1359 .......... 214-470-2106/2107 

t E-Systems, Greenville Div., Greerivilte, TX 75401 ..... 214-455-3450 

t General Instrument Govt Systems, Hicksvilfe, NY 11802-0709 . 516-933-3000 

tMicrowave Systems Inc., Syracuse, NY 13211-2100 ..... 315-437-9951 

New Wave Instruments, Provo, UT 84604...... 801 -373-4909 

t Sanders/A Lockheed Co. Div. Microwave Technig. Ctr, Manchester, NH 03108 

........... 603-645-6000 X 5548 

t SCOPE Incorporated, Restort VA 22090 .... 703-471 -5600 

ST Research Corporation, Newington, VA 22122..... 703-550-7000 

t Teledyne Ryan Electronics, San Diego, CA 92123 .... 619-560-6400 

t Watkins-Johnson Co., Palo Alto, CA 94304 ... 415-493-4141 

Electronic Loads - See Dummy Loads (VcL D) 

Electronic Support Measures (ESM) Sets (iiiL)“2440 

t AIL Systems, Inc., Eaton Corp, Deer Parle, NY 11729.. 516-595-3094 

American Electronic Laboratories, Inc, Lansdale, PA 19446 .... 215-822-2929 

t Digital Radio Corp., Redondo Beach, CA 90277 .. 213-316-4114 

t E-Systems, Melpar Div., Falls Church, VA 22046 . 703-560-5000 

t General instrument Govt Systems, Hicksville, NY 11802-0709 . 516-933-3000 

GTE Government Systems Corp, Mountain View, CA 94039 . 415-966-2000 

t Hazeltine Corp., Emerson Electric Co, Greenlawn, NY 11740 . 516-261-7000 

t Microwave Systems Inc., Syracuse, NY 13211 -2100 . 315-437-9951 

I Pacific Electro Dynamics, Inc., Redmond, WA 98073-9746 . 206-881-1700 

ST Research Corporation, Newington, VA 22122.... 703-550-7000 

tWatkins-JohnsonCo., Palo Alto, CA 94304 . 415-493-4141 

Eiectrorsic Warfare (EW) Sets (MiL)“2440 

t AIL Systems, Inc., Eaton Corp., Deer Park, NY 11729 . 516-595-3094 

t American Electronic Laboratories, inc., Lan.sdale, PA 19M6 . 215-322"2929 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. .. 408-629-1100 

t Digital Radio Corp., Redondo Beach, CA 90277 ... 213-316-4,114 

t Gerrerai Instrument, Govt Systems, Hicksville, NY 11802-0709 . 516-933-3000 

t Lockheed Electronics Co., Inc., Lockheed Corporation, Plainfield, NJ 07061 

. 201-757-1600 

t Microwave Systems Inc., Syracuse, NY 13211 -2,100 . 315-437-9951 

t Plessey Electronic Systems Corp., Wayne, Ml 07470 . 201-633-6000 

t Radio Research Instrument Co., Inc., Watestjury, CT 06704-3506 . 203-753-5840 

Republic Electronics Co., Hauppauge, NY 11788. 516-273-9800 

t SCOPE Incorporated, Reston, VA 22090 ... 703-471 -5600 

t Signatron, A Unit of Sundstrand Corp., Lexingtor^, MA 02173 . 617-861-1500 

ST Research Corporation, Newington, VA 22122. 703-550-7000 

t Systems Ftesearch L-aborotories, Arvin/Calspan, Dayton, OH 45440 . 513-426-6000 


t Tracer Flight Systerr'is, Inc., Tracer, Inc., A Vi/estmark Co., Santa Ana, CA 92705 

.......... 714-662-0333 

Electroplating Equipment ^ Syppiies-4100 — See VoL D 

Eiectrostatic Discharge Gims - Also See Generators, ESO-2900 — 
See WoL D 


tASLSystems,!nc., Eaton Corp, Deer Park, NY 11729... 516-595-30S4 

American Electronic Laboratories, Ir^e., Lansdale, PA 19446 .... . . ,215-822-2929 Ei6CtfOSt0ltiC OlSCll^r^® (iiiiL|“2440 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 §t NTO Snc., Subsidiary of Mark 8¥ Ms., Ine., Grand Wand, NY 14072, 716-773''-7634 

. 408-629-1100 ...... D*2244 


t Digital Radio Corp, Redondo Beach, CA 90277 . 213-316-4114 

t GeneralSnstrumenl, Govt Systems, Hicksville, NY 11802-0709 . 516-933-3000 

t Microwave Systerrjs Inc., Syracuse, NY 13211-2100 ... 315-437-9951 

t Radio Research Instrument Co., Inc., WateiPury, CT 06704-3506 . 203-753-5840 

t Signatron, A Unit of Sundstrand Corp., Lexington, MA 02173 . 617-861 -1500 

ST Reseai'ch Corporation, Newington, VA 22122. 703-550-7000 

t Systems Research Laixtrotories, Arvin/Calspan, Dayton, OH 45440 . 513-426-6000 

t Tracor Flight Systems, Irsc., Tracer, inc., A We.stmark Co., Santa Ana, CA 92705 

.. 714-662-0333 

ECM Systems (MiL)-2440 

t AIL Systems, Inc., Eaton Corp., Deer Park, NY 11729 .... 516-595-3094 

t American Electronic Laboratories, Inc., Lansdale, PA 19446 ............. 215-822-2929 | 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

t Digital Radio Cotp, Redondo Beach, CA 90277 ... 213-316-4114 

t E-Systems, Greenville Div., Greenville, TX 75401 . 214-455-3450 

t General instrument Govt Systems, Hicksville, NY 11802-0709 . 516-933-3000 

t Microwave Systems Inc., Syracuse, NY 13211 -2100 .... 315-437-9951 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440 ....' 513-426-6000 
t Tracor Flight Systems, Inc., Tracor, Inc., A Westmark Co., Santa Ana, CA 92705 

. 714-662-0333 

t Watkins-Johnson Co., Palo Alto, CA 94304 ..... 415-493-4141 

EC^ Systems (MIL), Oeceptive™2440 

t AIL Systems, Inc., Eaton Corp., Deer Park ^4Y 11729... 51 ^595-3094 

American Electronic Laboratories, Inc., Lansdale, PA 19446 .. 215-822-2929 

t Aydin Corp., Horsham, PA 19044 ...... 215-657-7510 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

.. -408-629-1100 

t Digital Radio Gorp, Redondo Beach, CA 90277 . 213-316-4114 

t Genera! Instrument Govt Systems, Hicksville, NY 11802-0709 ... 516-933-3000 

t Microwave Systems Inc., Syracuse, NY 13211-2100 .................... 315-437-9951 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440..... 513-426-6000 


SchafMr ESiC, inc., instr. Div., Union, W 071583, 201-a51"0644;800-367-5566 


..... [>1343 

§t ACL inc.. Elk Grove, IL 60007 ...... 312-981 -9212;8{)0-STAT1C-0 

§t Electro-Metrics, Penrii Corp., Amsterdam, NY 12010 ...... 518-843-2600 

Greenwich Instruments USA, Charlotte, NC 28205 .... 704-376-7805 

t KeyTek Instrument Corp., Wilmington, MA 01887 ,. .... 508-658-0880 

Plastic Cs^acitors, Inc., Chicago, !L 60639 ..... 312-489-2229 

§ Semtronics Corp., Peachtree City, GA 30269 ....... 404-487-6681 

Simeo Co.. Hatfield, PA 19440 ...... 215-822-2171 

§t Stackbin Corp., Lincoln, Ri 02865 .... 401 -333-1600;8CK>-333-1603 


Elements, Serislsig — See Transducers (Vol. B) , 

ESsmssiatorSs Battery — See Power Supplies, AC to DC Adapter (Vol. D) 

Emitter Location & identification System (MLI, AutonnatSc 


Orourid Transportabie-2440 

t General InstrumenL Govt Systems, Hicksville, NY 11802-0709 . 516-933-3000 

t Hazeltine Corp., Emerson Electric Co., Greenlawn, NY 11740 .. 516-261 -7000 

t Signatron, A Unit of Sundstrand Corp., Lexingtoirt, MA 02173............ 617-861 -1500 

t Watkins-Johnson Co., Palo Alto, CA 94304 ... 415-493-4141 

Emitters/Detectors^ infrared-3700 

Amperex Electronic Company, A Div. of Nortb American Philips Corporatior?, 
Sialersvslle, RI 02876, 401-762-3800 ........................... B-1317-1318 


Ptiilips ECG, 'American Philips Ca, Waiham, MA 02254, S17-890-6107 „. ■ A®21i7 
Preh Electronic !rsdy.strles, inc., Lak© Zyrich, IL W047-2578, 312-438-4000 

...... B®1882 

§ Sharp Electronics Corp.,,Microelectronics Div., Mahwah, MJ-07430, 201'-529"8757 


... B»134i-1346 

Abom Electronics Inc., San Jose, CA 95131 ............................. 408-436-5444 

AEG Corporation, Somerville, Ml 08876-1269 .... 201-231-8300 

t Analog Moduies, Inc., Longwood, FL 32750 .... 407-339-4355 

§ Banner Engineering Corp., Minneapolis, MN 55441 ...................... 612-544-3164 


EEM1989 


§--Product sold through distributors t—Product meets MIL specs 


B»39 








































































































Emitters/Detectors, lrifrared-3700 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


t DBA Systems, Inc, Melbourne, FL 32902-0550 ........... 305-727-0660 

§ Everlight - USA, Glendora, CA 91740 ..... 213-697-5067 

§ General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

........ 201-685-6530 

Hewlett-Packard Co, Cupertino, CA 95014..... 800-752-0900 

§ Idea, Inc, Brea, CA 92621 ........ 213-697-4332 

t Ledco DIv, St Paul, MN 55107 ... .. 612-222-2791 

t Ledtronics, Inc, Torrance, CA 90505 .... 213-549-9995 

§ MERET, Inc, Santa Monica, CA 90404-4998 . 213-828-7496 

Micro Switch, A Honeywell Div, Freeport IL 61032. .. 815-235-6600 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 ... 602-244-6900 

§ Optek Technology Inc, McKinney, TX 75069.. 214-542-9461 

§ Opto Technology, Inc, Wheeling, IL 60090 .. 312-537-4277 

Ortel Corp, Alhambra, CA 91803... .. 818-281 -3636 

Philips Electronics Ltd, Philips Comps, Scarborough, ONTARIO, CAN. M1B 1M8 

.... 416-292-5161 

§ Rohm Corporation, Irvine, CA 92718 ... 714-855-2131 

§ Shokal Far East Ltd, Hartsdale, NY 10530 i ...914-681 -0700 

§ Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 

... 408-257-7910 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830. 201-321-3400 

t Silicon Sensors, Dodgeville, Wl 53533 . 608-935-2707 

t Texas Optoelectronics, Inc, Garland, TX 75042 . . 214-487-0085 

Zexco, Van Nuys,CA 91401 ..... 818-997-7895 

Emitters, Fiber Optic-Also See Diodes, Laser-2475 

§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 ............. B«1215 

§ AC. Interface Inc, Irvine, CA 92718 . 714-472-9524 

AEG Corporation, Somerville, NJ 08876-1269 . 201-231 -8300 

AT&TMicroelectronics, Allentown, PA 18103 . 1-800-372-2447;ln Can.: 

1-800-553-2448 

§ Banner Engineering Corp, Minneapolis, MN 55441 . . 612-544-3164 

§t Codenoll Technology Coip, Yonkers, NY 10701 ..... 914-965-6300 

Dolan-Jenner Inds, Woburn, MA 01801 . .. 617-935-7444 

§ EXFO EO. Engineering, Quebec City, Quebec, CANADA G1N 3Y2. 418-683-0211 


Fibronics international Inc., Communications Way, Hyannis, MA 02601-1892 

... 508-778-0700 

General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 


...... 201-685-6530 

General Fiber Optics, Inc, Cedar Grove, NJ 07009 . 201-239-3400 

Hewlett-Packard Co, Cupertino, CA 95014... 800-752-0900 

Hitachi America, Ltd, San Jose, CA 95131 ... 408-435-8300 

§ Honeywell Optoelectronics, Richardson, TX 75081 ... 214-470-4271 

t Math Assocs, Westbury, NY 11590.. 516-334-6800 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 . 602-244-6900 

§t Optek Technology Inc, McKinney, TX 75069 .. 214-542-9461 

Opto Technology, Inc, Wheeling, IL 60090 . 312-537-4277 

Ortel Corp, Alhambra, CA 91803... 818-281 -3636 

Rehlander Assocs, Beverly, MA 01915 . 617-922-5961 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830 . 201-321-3400 

t Silicon Sensors, Dodgeville, Wl 53533 ... 608-935-2707 

t Texas Optoelectronics, Inc, Garland TX 75042 . 214-487-0085 

Thomson Electron Tubes & Devices Corp, Special Products Div, Dover, NJ 07801 

.... 201-328-1400 

Zexco, Van Nuys, CA 91401 ... 818-997-7895 


Emulators, In-circuit-2900 ~ See Vol. D 
Emulators, RTS-2900 -- See Vol. D 
Emulators, Terminal-2900 - See Vol. D 

Encapsulating Materials — See Compounds, Encapsulating, Molding, 
Potting (Vol. C) 

Encapsulation Services -- See Services, Encapsulation (Vol D) 

Enclosures, Circuit Board, Module, & Relay Mountin9-1400 - See 
Vol. C 

Enclosures, CRT - See Mounts CRT (Vol C) 

Enclosures, Equipment & Panel Mounting-1400 — See Vol. C 

Enclosures, Instrument, With Integral Connectors-1400 — See 
Vol. C 

Enclosures, Keyboard-1400 - See Vol. C 

Enclosures, Nonmetallic-1400 - See Vol. C 

Enclosures, Portable, Metallic & Nonmetallic-1400 - See Vol. C 

Enclosures, Power Distribution-1400 - See Vol. C 

Enclosures, Shielded-1400 - See Vol. C 

Enclosures, Shipping, Metallic & Nonmetallic-1400 - See Vol. C 

Enclosures, (MIL)-2440 

Amco Engineering, Schiller Fk., IL 60176, 312-671-6670;800-833-3156 


........... C«1008-1009 

Cabtron Systems, Inc., Northbrook, IL 60062, 312-498-6090 .. C«1014 

Clarostat Mfg. Co., Inc., Hawker Siddeiey, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 .... B-1940 

t Compac, Holbrook, NY 11741, 516-585-3400 ... C«1016-1017 

ECS Composites, Grants Pass, OR 97526,503-476-8871 . C«1022-1023 


EG & G Birtcher, EG & G, Inc., El Monte, CA 91734-1268,818-442-2572 

.... C«1024-1025 

t Electronic Enclosures, Div. Wyle Labs, El Segundo, CA 90245, 213-643-8181 


.. C*1027 

t Equipto Electronics Corp., Aurora, IL 60506, 312-897-4691 ............. C*1040 

tGemini, Cannon Fails, MN 55009, 507-263-3957;800-533-3631 .. C*1055 

t Optima Enclosures, Tucker, QA 30084-5088,404-496-4000 .. C*1062 

Par Metal Products, Inc., Brooklyn, NY 11216, 718-774-5900 .. C»1076 

Rantec Division, Emerson Electric Co., Los Osos, CA 93402, 805-528-5858 

. D*2034,2036 

t Skydyne Div. of AAR, Brooks & Perkins, Port Jervis, NY 12771, 

914-856-6655;800-428-CASE. C*1095-1096 

TDJ Co., Inc., San Diego, CA 92110, 619-276-5920 .... C*1102-1103 

Zero Corp., Burbank, CA 90503, 818-846-4191 .... C*1122 

ADE, Inc, Chicago, IL 60633 ..... 312-646-3400 

AEG Corporation. Somerville, NJ 08876-1269 ...... 201-231 -8300 

Anvil Cases, Inc, Rosemead CA 91770...818-575-8614;800-242-4466; 

800-423-4279(outside CA) 

t Ark Elctrns. Corp, Southampton, PA 18966 .. 215-322-6510 

ELMA Electronic Inc, Fremont, CA 94538 ...... 415-656-3400 

Emcor Products, Crenlo, Inc, Rochester, MN 55901 ... 507-289-3371 

t General Devices Co, Inc, Indianapolis, IN 46239-9632.. 317-897-7000 

t Hoffman Engineering, Anoka, MN 55303 ..... 612-421-2240 

t Hudson Industries, Hudson, NH 03051 . . 603-880-7712 

t Instrument Enclosures, Sun Valley, CA 91352...... 818-768-4622 

t Langley:Fleet Aerospace, Inc, San Diego, CA 92112 ... 619-264-3181 

Mini-Systems, Inc, Electronic Package Div, Plainville, MA 02762 . 508-695-2000 

Rose Enclosures Sys, Inc, Frederick. MD 21701 ....!.. 301-696-9800 

t STRONGBOX, Culver City, CA 90231 -2726 . 213-305-8288 

t Trilobyte Computer Corporation, San Leandro, CA 94577 . 415-895-1100 


Encoders, Digital - See Encoders, Shaft Angle (Vol. B) 

Encoders, Displacement, Linear-5500 

Canon U.S.A., Elctrn. Comps. Div., Lake Success, NY 11042, 516-488-6700 

........... B-1938 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 


91311-6910,818-882-0424 .... B*1942 

Enrol Corporation, Canoga Park, CA 91304,818-709-0131 .. B*1241 

Enprotech Corp-> Kalamazoo, Mi 49007, 616-381-0665 . B*1953 

t nek Encoder, Newton, MA 02161-1953, 617-969-7300 . B*1960-1961 

Orbit Instrument of Cal., Cypress, CA 90630, 714-527-0561 . D«1155 

t Transmagnetics, Farmingdale, NY 11735, 516-293-3100 .... D*1203-1205 

U. S. Digital Corp., Los Alamitos, CA 90720, 213-594-0094 . B*1997 

tVernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 . B-1037 

§ Allen-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 . 414-382-2000 

Astrosystems, Lake Success, NY 11042 .... 516-328-1600 

Burleigh Instruments, Fishers, NY 14453 ...... 716-924-9355 

t Computer Conversions Corp., E Northport, NY 11731 . 516-261-3300 

C-Tek Inc., Wakefield, MA 01880... 617-246-1720 

Dynamics Research Corp., Encoder Division, Wilmington, MA 01887-2193 

. 508-658-6100 

t Farrand Controls, Div. of Farrand Industries, Inc, Valhalla, NY 10595 .... 914-761-2600 

t Force, Inc, Christiansburg, VA 24073 .. 703-382-0462 

Hathaway Corporatlon.Motion Control Div, Tulsa, OK 74116 . . 918-438-7800 

§ Honeywell Optoelectronics, Richardson, TX 75081 . 214-470-4271 

§JMR Electronics, Bronx, NY 10461 . 212-597-6050 

Instrument Corp, Hauppauge, NY 11788 . 516-435-8300 

Perfect Gear & Instrument, Designatronics, Inc, New Hyde Park, NY 11040 

. 516-328-3300 

§ Photoswitch Div, Allen Bradley Co, Waltham, MA 02154 . 617-466-8000 

t Teledyne Gurley, Troy, NY 12181 . 518-272-6300 

§Temposonics, MTS Sys. Corp, Plainview, NY 11803 . 516-349-1950 

Transducer Systems, Inc, Kulpsville, PA 19443 . 215-256-4611 

Waters Manufacturing, Inc., Talley Industries, WaylaiKl, MA 01778 ....... 508-358-2777 

Encoders, Fiber Optic-2475 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-882-0424 . B*1942 

ERrol Corporation, Canoga Park, CA 91304,818-709-0131 .... B«1241 

Fiberoptic Systems, Inc., Simi Valley, CA 93063,805-583-2088 . B*1205 

t Hathaway Corporation:Motion Control Div., Tulsa, OK 74116,918-438-7800 

. 6*1253 

t Utton Encoder Div., Chatsworth, CA 91311,818-341-6161 . B*1963 


PITTMAN, Penn Engrg. & Mfg. Corp., Harleysvilie, PA 19438, 215-256-6601 

. 8*1295-1296 

Standard Grigsby, Inc., Flint industries, Aurora, IL 60507, 312-844-4300 

. 6*1842-1843 

§t APEC Fiber Optics Corp, College Station, TX 77840 . 409-693-5397 

§t Codenoll Technology Corp., Yonkers, NY 10701 ... 914-965-6300 

§JMR Electronics, Bronx, NY 10461 .... 212-597-6050 

§3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

Silicon Detector Corp, Camarillo, CA 93010.... 805-484-2884 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 ... 408-737-7683 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

t Teiedyne Ryan Electronics, San Diego, CA 92123 .. 619-560-6400 

Encoders, Magnetic Strip>5500 

Litton Encoder Div., Chatsworth, CA 91311,818-341-6161 . B*1963 

§ Xico, Inc., Chatsworth, CA 91311,818-709-4403... D*1117 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

Elcom Industries, Ina, St Louis, MO 63132. 314^29-3100 

§ Identatronics, Inc, Elk Grove, IL 60007 .... 312-437-2654;1-800-323-5403 

§ Mag-Tek, Carson, CA 90746 .... 213-631-8602 

Micro Mo Electronics, Inc, St Petersburg, FL 33701 . 813-822-2529 

Vertex Industries, Inc, Clifton, NJ 07014 ..... 201-472-1331 


B*40 


§—Product sold through distributors t—Product meets MIL specs 


EEM 1S89 































































































































PRODUCT INDEX & DIRECTORY 


Encoders, (MIL)-2440 


ERGOders, Proof-2000 — See VoL D 

Encoders, Shaft Angle, Contacting-5500 

Airfiyte Elctrns. Co., Bayonne, NJ 07002, 201-436-2230 . B«1233 

BEI Motion Systems Co., Computer Products Div., San Marcos, CA 92069, 

619-471-2600 .. B-1934 

BEI Motion Systems Co., industrial Encoder Div., Goleta, CA 93117, 805-968-0762 

. B®1934 

BEI Motion Systems Co., Position Controls Div., Carlsbad, CA 92008, 

619-931-0200 . B*1934 

§ Bourns, Inc., Resistive Components Group, Riverside, CA 92507, 714-781-5050 

. A-2085 

§ Ciarostat Mfg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 .. B«1940-1941 

t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 _ D*1158 

Data Technology, Inc., Woburn, MA 01811, 617-935-8820 . B«1945-1947 

t ILC Data Device Corp., Bohemia, NY 11716, 516-567-5600 . I>1182 

t Litton Encoder Div., Chatsworth, CA 91311,818-341-6161 ... B*1963 

Omega Engineering, Stamtord, CT 06907, 800-826-6342 .. B»1988-1989 

U. S. Digital Corp., Los Aiamitos, CA S0720, 213-594-0094 .. B*1997 

t VemItechiVernitron Corp., Deer Pk., NY 11729, 516-586-5100 . B*1037,1998 

§t Allen-Bradley Co., Industrial Control Div., Milwaukee, W1 53201 . 414-382-2000 

BEI Motion Systems Co, Corporate Off., Carlsbad, CA 92009 . 619-931-1500 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts, PA 19018 . 215-622-1000 

Industrial Drives, A Kollmorgen Div., Radford, VA 24141 . 703-639-2495 

§ Kessler-Ellis Prods, Atlantic Highlands, NJ 07716 . 201 -291 -0500;800-631-2165 

Micro Switch, A Honeywell Div, Free^port, IL 61032.. 815-235-6600 

Motor-Tronics, Inc, Vista, CA 92083 . 619-727-7430 

§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 . . 216-946-9900 

Noble U.SA, Inc, Rolling Meadows, iL 60008 . 312-364-6038 

Northern Precision Labs., Fairfield, NJ 07006 . 201-227-4800 

t Orbit Instrument Corp, Hauppauge, NY 1178S. 516-435-8300 

Ormec Systems Corp., Rochester, NY 14625 . 716-385-3520 

Piher International Corp, Mt Prospect, IL 60056 . 312-390-6680;80(>-323-6693 

Texas Snstrs., Inc, Dallas, TX 75380..... 800-232-3200 (ext 700) 

Trans-Tek, Ellington, CT 06029 . 203-872-8351 

§Veeder-Root Hartford, CT 06102 . 203-527-7201 

Encoders, Shaft Angie, IVIagnetic-SSOO 

Hathaway CorporationrMotiorr Control Div., Tulsa, OK 74116, 918-438-7800' 

. B*1253 

t ILC Data Device Corp., Bohemia, NY 11716, 516-567-5600 . D«1182 

Litton Encoder Div., Chatsworth, CA 91311, 818-341-6161 . B»1963 

t Micro Mo Electronics, Inc., St Petersburg, FL 33701,813-822-2529 ..... B«1966 
Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. BM99S 

t Transmagnetics, Farmingdale, NY 11735, 516-293-3100 .. D-1203-1205 

t Aeroflex Laboratories Inc, ARX, Inc, Piainview, NY 11803 . 516-694-6700 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

. 20,3-673-7161:800-638-7808 

t ClUton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 .. 215-622-1000 

t Computer Conversions Corp., E Northport, NY 11731 .. 516-261 -3300 

t Farrand Controls, Div. of Farrand Industries, Inc., Valhalla, NY 10595 .... 914-761-2600 

§ Hitachi America, Ltd., Tarrytown, NY 10591 . 914-631 -0600 

Innovatek Microsystems, Inc., Millerton, NY 12546-9720 . 914-373-9003 

Internationa! Machine & Too! Corp, Warwick, HI 02888 .. 401-467-6905 

IVO Industries, Inc, Eatontown, HJ 07724 . 201-542-5151 ;800-932-0489 

Kessler-Ellls Prods, Atlantic Highlands, NJ 07716 ........ 201-291-0500;800-631-2165 

t Librascope Corporation, A Subsidiary of the Singer Co., Glendale, CA 91201 

. 818-244-6541 

§ Murata Manufacturing Co, Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951 -9111 

t Orbit Instrument Corp, Hauppauge, NY 11788 .... 516-435-8300 

t Performance Controls, Inc, Horsham, PA 19044 ... 215-675-6500 

§ Temposonics, MTS Sya Corp., Piainview, NY 11803 ... 516-349-1950 

§t Vega Precision Labs, Vienna, VA 22180 .... 703-938-6300 

t VernitechiVemitron Corp, Deer Pk, NY 11729 .. 516-586-5100 

Encoders, Shaft Angle, Opticai-5500 

Barber Cofman Co. (A Slebe Co.}, Motor Division, Rockford, EL 61125-7040, 

815-397-7400 . B«1235 

BEE Motion Systems Co., Computer Products Div., San Marcos, CA 92069, 

619-471-2800 .. B»1934 

BEE Motion Systems Co., Digital Products Dsv., Little Rock, AR 722D3, 

501-851-4000 .. B«1934 

BEI Motion Systems Co., Industrial Encoder Div., Goleta, CA 93117,305-968-0782 

.. B«1934 

BEI Motion Systems Co., Position Controls Div., Carlsbad, CA 92008, 

619-931-0200 . B*1934 

Canon U.S.A., ESctrn. Comps. Div., Lake Success, NY 11042, 516-488-6700 

.... B» 1237,1937-1938 

§ Ciarostat Mfg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 .. B-1940-1941 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 

. B«1238 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-882-0424 . B'»1942 

§ Data Technology, Inc., Woburn, MA 01811, 617-935-882© ... B«1945-1947 

Disc Instruments, Honeywell, Costa Mesa, CA 9262S, 714-433-0343 

. B«1949-1951 

Enprotech Corp., Kalamazoo, Mi 49007, 616-381-0665 . B»1953 

Hathaway Corporation:Motion Control Div., Tulsa, OK 74116, 918-438-7800 

. B*1253 

t Itek Encoder, Newton, MA 02161-1953, 617-969-7300 .. 8*1960-1961 

§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-048§ .. B*1962 
t Litton Encoder Div., Chatsworth, CA 91311, 818-341-6161 . B*1963 


tLucasLedexlnc.,Vandalia, OH 45377-0427, 513-898-3621 . 8*1964-1965 

t Measurement Systems, Inc., Norwalk, CT 06854, 203-838-5561 .. 0*1152 

Micro Mo Electronics, Inc., St Petersburg, FL 33701, 813-822-2529 ..... B*1281, 

1966 

Servo-Tek Products Co., Hawthorne, NJ 07506, 201-427-3100 .. B*1302 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

.. B*1995 

t Stock Drive Products, Div. of Designatronics, lnc.\ New Hyde Pk.^ NY 11040, 

516-328-0200;328-3300 . B*1305 

U. S. Digital Corp., Los Alamitos, CA 90720, 213-594-0094 ............. B*1997 

t VernitechrVernitron Corp., Deer Pk., NY 11729, 516-^6-5100 ..... 8*1037,1998 

§t Allen-Bradley Co., Industrial Control Div., Milwauk^, Wl 53201 .. 414-382-2000 

§ ALTEK Corporation, Silver Springs, MD 20904-7802 .................... 301 -572-2555 

§ Automatic Timing & Controls Co., King of Prussia, PA 19406 ............. 215-337-5500; 

800-441-8245 

§ B & B Motor & Control Corp., B & B Long Island City, Burlington, CT 06013 

..... 203-673-7151 ;80a-638-7808 

t Computer Conversions Corp., E Northport, NY 11731 ... 516-261 -3300 

§ C-Tek Inc., Wakefield, MA 01880.. 617-246-1720 

Dynamics Research Corp., Encoder Division, Wilmington, MA 01887-2193 

. 508-658-6100 

§Dynapar, Gurnee, L 60031 .. 312-662-2666 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 . 408-738-4266 

Elm Systems, Wauconda, IL 60084 . 312-526-5003 

§ Encoder Products, Sandpoint, ID 83864 . 208-263-8541 

Epson America, lnc./OEM Div., Torrance, CA 90505 ... 213-534-4500 

Escap Products, Hauppauge, NY 11788 . 516-234-3900 

Fiberoptic Systems, Inc., Simi Valley, CA 93063 ... 805-583-2088 

FSI/Fork Standards, Inc, Lombard, IL 60148 . 312-231-3511 ;312-932-9380 

§ Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757 . 501-636-5000 

t HH Controls Co., Inc., Arlington, MA 02174 . 617-646-2626 

§t Honeywell Optoelectronics, Richardson, TX 75081 . 214-470-4271 

IMG Magnetics Coip, IMC/Hansen, Princeton, IN 47670-0023 . 812-385-3415 

l.ndustrial Drives, A Kollmorgen Div., Radford, VA 24141 . 703 639-2495 

§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716. 201 -291 -0500;800-631 -2165 

Marktech international Corp , Menands, NY 12204 . 618-436-5865 

t Ma:<on Precision Motors, Inc., Burlingame, CA 94010 . 415-697-9614 

§ Motion Control Devices, An EG '& G Torque Systems Co., Lowell, MA 01851 

. 017-4!:>4-34O7 

§t Optek Technoiogy Inc., McKinney, TX 75069... 214-542-94.61 

Opto Technology, Inc., Wheeling, IL 60090 .... 312-537-4277 

t Orbit Instrument Corp., Hauppauge, NY 11788 . 516-435-8300 

Oriel Corp., Stratford. CT 06497-0872 ...... 203-377-8282 

Ormec Systems Corp., Rochester, NY 14625 . 716-385-3520 

§ Photoswitch Div., Allen Bradley Co., Waltham, MA 02154 . 617-466-8000 

PMI Motion Technologies, Commack, NY 11725-5703 . 516-864-1000 

Portescap U.S., Inc., Hauppauge, NY 11788 . 516-234-3900 

§t Renco, Robbins & Myers, Goleta, CA 93117-3094 .805-968-1525 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .... 201 -376-1222 

t Teledyne Gurley, Troy, NY 12181 . 518-272-6300 

t Teledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

Toko America, Inc., Mt Prospect, IL 60056 .... 312-297-0070 

§Veeder-Root Hartford, CT 06102 . 203-527-7201 

§t Wide Range Elctrns. Corp., St Louis, MO 63026 . 314-343-9191 

ZI-TECH Instrument Corp., Mountain View, CA 94039-1567 . 415-966-8484 

Encoders, Shaft Position -- See Encoders, Shaft Angle (VoL B), 
Resolvers, Synchro (Vol. D) 

Encoders, Tone-1900 - See Vol. D 

Encoders, (yiL)-2440 

BEI Motion Systems Co,, Digital Products Div., Little Rock, AR 72203, 

501-851-4000 .......... B*1934 

BEI Motion Systems Co., Position Controls Div., Carlsbad, CA 92008, 

619-931-0200 ....... B*1934 

Ciarostat A^g. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 ...... B*1941 

Emcor Products, Crenio, Inc., Rochester, MN 55901, 507-289-3371 . €*1039 

t Hathaway Corporation;M&tion Control Div., Tulsa, OK 74116, 918-438-7300 

........ B«1253 

Itek Encoder, Newton, MA 02161-1953, 617-969-7300 . 8*1860-1961 

t Litton Encoder Div., Chatsworth, CA 91311, 818-341-6161 ............. B®1963 

t Aydsn Vector Div., Aydin Corp., Newtown, PA 18940-0328 ... 215-968-4271 

t Digital Radio Corp., Redondo Beach, CA 90277 .... 213-316-4114 

t Teiedyne Ryan Electronics, San Diego, CA 92123 ........... —....... 619-560-6400 

Encryptors — See Security Systems, Data (Vol. D) 

Engineering Reference Books - See Technical Books (Voi. D) 

Energy Management Systems-2200 — See ¥oL D 

Environmental Testing Services -- See Services, Environmental 
Testing (Vol. D) 

Epoxies ~ See Compounds, Enscapsulating, Molding, Potting (Vol. C), 
Adhesives (Vol. C) 

Equaliziers, Aucilo-1309 — See VoL D 
Equalizers, Delay-1900 — See Vol. D 
Equalizers, Phase-1900 See Vol. D 
Erasers, Magnetic Tape (0ulk)-13OO — See VoL D 
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Ethernet Extenders-2475 


PRODUCT INDEX & DIRECTORY 


Erasing Equipment, EPROM-3130 - See VoL A 

Escutcheons-2400 - See VoL C 

Etchants, Fluorocarbon-1600 ^ See VoL C 

Etchants, Printed Circuit-1700 - See VoL C 

Etching & Engraving — See Services, Metal Etching, Engraving (Vot. D) 

Ethernet Extenders-2475 

§t Canoga-Perkins Corp, Chatsworth, CA 91311 . 818-718-6300 

Siecor Electro-Optic Products, Siecor Corporation, Research Triangle Park, NC 27709 
... 1-800-888-LAN1;919-481-5100 

Evaporation Equipment, Electron Beam-4100 - See VoL D 
Exciters - See Oscillators (Vol. A) 

Exciters, Vibration - See Testers, Vibration (Vol. D) 


Expanders, Data-2440 

§ Data Translation, Inc, Marlboro, MA 01752.... 508-481 -3700 

PEI, Escondido, CA 92025 .... 619-743-8344 

Erbtec Engineering, Inc, Boulder, GO 80301 .. 303-447-8750 


Expanders, Meter — See Multipliers, Meter (Vol. D) 

Extractors, Circuit Board, Tube - See Pullers, Circuit Board (Vol. C) 

Extractors, DIP, 1C, & Pin Grid Array-5400 - See Vot. C 

Eyelets-2500 - See VoL C 

Fabrics, Conductive-4525 - See Vol. C 

Facsimile Equipment-1900 - See Vot. D 

Fans, Axial-2600 - See Vol. C 

Fans, Propeller-2600 - See Vol. C 

Fans, Tubeaxlal-2600 - See Vol. C 

Fans, Vaneaxial-2600 - See Vol. C 

Fans/Blowers (MIL)-2440 

McLean Engineering, Zero Corporation, Princeton Junction, NJ 08550, 


609-799-0100 . C»1675 

§ Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 . B«1305 

t Ashland Elec. Prods, Inc, Rochester, NH 03867 .. 603-335-1100 

Bosch, Robert Corp, Broadview, IL 60153 . . 312-865-5200 

tHi-Tech, Inc,Zion, IL60099 ... 312-746-2447 

t IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 . 516-334-7070 

§ Interfan, William J. Purdy Co, Burlingame, CA 94010 ..... 415-347-1203 

t KooKronic, Inc, Hopewell, NJ 08525 . 609-466-3400 

t Kooltronic, Inc, Ventura, CA 93003 . 805-642-8521 

t Merrill, Inc, Gwynedd Valley, PA 19437 . 215-643-2116 

t MFM Technology, Inc, Affiliate of Unitrode Corp, Ronkonkoma, NY 11779 

. 516-467-5151 

§ NIDEC Corporation, Tomnglon,CT 06790 . 203-482-4422 

§ Oriental Motor USA Corporation, Torrance, CA 90503 . 213-515-2264 

§ Precision Fabrication Technologies, Inc, Monon, IN 47959 . 1-800-558-7297; 

219-253-6666 


Fasteners, Cable & Wire - See Wire & Cable Ties (Vol. C) 

Fasteners, Metal-2500 - See VoL C 
Fasteners, Nonmetallic-2500 - See Vol. C 
Fault Locators - See Detectors (Vol. D) 

Feedhorns, Satellite Antenna-1900 - See Vol. D 
Feedthrus & Seals, Environmentai-2500 - See VoL C 
Ferrite Material & Paits-1850 - See Vol. A 
Ferrules, Cable-end-2500 - See Vol. C 

Fiber Optic Components -- See Adapters (Vol. B), Attenuators (Vol. B), 
Cable (Vol. B), Connectors (Vol. B), Couplers (Vol. B), Detectors 
(Vol. B), Isolators (Vol. B), Light Sources (Vol. B), Receivers (Vol. B), 
Transmitters (Vol. B) 

Fiber Optic Data Links ~ See Data Links, Fiber Optic (Vol. B) 

Fiber Optic Scanners - See Scanners, Fiber Optic (Vol. B) 


Fiber Optic Splices & Splicing Equipment-2475 

AMP, Harrisburg, PA 17105, 717-564-0100 ... C*1157 

t interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 . B«1214 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ..... B*1212 

MOLEX, Ihc., Usie, IL 60532,312-969-4550 .... C«1881 


GTE Fiberoptic Products, Williamsport, PA 17701 ... 717-326-6591:1-800-FBR-OPTICS 
GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 
........ 800-433-4837 


tINTELCO,Acton,MA01720 ........ 508-264-4485 

§tLight Control Systems Inc., Tyngsboro, MA 01879.. . . . . . 617-649-9870 

§ 3M Fiber Optic Products, Inc., W. Haven, GT 06516 ... 203-934-7961 

§ NEC Electronics, Inc., Mountain View, CA 94039 ..... 415-960-6000 

tOptelecom,Inc.,Gaithersburg,MD20877 ..... 301 -840-2121 

t Power Technology, Inc., Uttle Rock, AR 72219 .. 501 -568-1995 

Teleterminal Corp., Greenland, NH 03840 .. 603-431-1200 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 ..... 201-685-1600 

t York Technology, Inc, Burbank, CA 91502 .... 818-955-8927 

Fiber Optics (MIL)-2440 


t Litton Poly-Scientific, Div. of Litton industries, Blacksburg, VA 24060-3100, 

703-953-4751 ..... B*1208-1210,1212-1213 

§t MERET, Inc., Santa Monica, CA 90404-4998,213-828-7496 .. B«121S 

§tAC. Interface Inc, Irvine, CA 92718 . 714-472-9524 

Ametek Controls Div, Ametek Fiber Optic Products, Feasterville, PA 19047 

..... 215-355-6900 

§t AMP, Harrisburg, PA 17105 .... 717-564-0100 

AT&T Microelectronics, Allentown, PA 18103 . 1-800-372-2447;ln Can.: 

1-800-553-2448 

§ Berk-Tek Inc., New Holland, PA 17557 ... 717-354-6200 

t Circuit Technology Inc., Farmingdale, NY 11735 .. 516-293-8686 

§t Codenolf Technology Corp., Yonkers. NY 'l 0701 .... 914-966-6300 


t Computer Optical Products, Inc, Sub. of Hathaway Corp, Chatsworth, CA 91311-6910 

.... 818-882-0424 

Coming Glass Works, Telecommunications Products Division, Coming, NY 14831 

......’.. 607-974-7732 

Dowty RFL Inds. lnc./Communicatlons Div, The Dowty Grp. PLC, Boonton, NJ 


07005-0239 ... 201-334-3100 

Ealing Electro-Optics, Holliston, MA 01746 .... 617-429-8370;1-80(>-343-4912 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

Fiberoptic Systems, Inc, Simi Valley, CA 93063 . 805-583-2088 

fFibronics International Inc, Communications Way, Hyannis, MA 02601-1892 

............ 508-778-0700 

t Force. Inc, Christiansburg, VA 24073 ... 703-382-0462 

t Foundation Instruments Ihc., Nepean, ON, CANADA K2E 7J6 . 613-226-4000 

FSI/Fork Standards, Inc., Lombard, IL 60148 .. 312-231-3511 ;312-932-9380 

f Galileo Electro-Optics Corp, Sturbridge, MA 01566 .. 508-347-9191 

t GianninI Institute, Indio, CA 92201 .... 619-347-2833 

GTE Fiberoptic Products, Williamsport, PA 17701 ... 717-326-6591:1-800-FBR-OPTICS 
GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

§ Hewlett-Packard Co, Cupertino, CA 95014... 800-752-0900 

§t ITT CannonrMilitary/Aerospace Div., Santa Ana, CA 92705-5684.. 714-557-4700 

LeCroy Corp, Chestnut Ridge, NY 10977 ... 914425-2000 

§tMikronlnstr,Wyckoff,NJ 07481 . 201-891-7330 

§ NEC Electronics, Inc, Mountain View, CA 94039 .. 415-960-6000 

Omega Engineering, Stamford, CT 06907 ... 800-826-6342 

t Optelecom, Inc, Gaithersburg, MD 20877 . 301-840-2121 

Pasternack Enterprises, Irvine, CA 92713 . 714-261 -1920 

Raychem Corp., Elctrns. Grp, Menlo Park, CA 94025 . . 415-361 -3860 

Rehlander Assocs, Beverly, MA 01915 ..... 617-922-5961 

t Ross Engineering Corp, Campbell, CA 95008 .... 408-377-4621 

SpecTran Corp, Sturbridge, MA 01566 . 508-347-2751 

§t Standard Wire & Cable Co, Rancho Dominguez, CA 90220 . 213-609-1811; 

800-447-0006/821-527 

Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

t Teledyne Ryan Electronics, San Diego, CA 92123 ... 619-560-6400 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 .. 201 -685-1600 

U.S. Instr. Rentals, San Mateo, CA 94403 .... 800-824-2873 


Welch Allyn, Inc, Industrial Products Division, Skaneateles Fails, NY 131^0187 

..... .t............. 315-685-8945 

Fiber Optic Test Equipment — See Test Equipment, Fiber Optic 
(Vol, B), Testers, Fiber Optic (Vol. D) 

Films, Masking-2500 — See Vol. C 
Films, Resistance-4700 - See Vol. A 
Filters, AC Power Line-2700 - See VoL A 
Filters, AF-2750 - See Vol. A 
Filters, Air - See Air Cleaners & Filters (Vol. C) 

Filters, Air (for Clean Room)-2550 - See Vol. D 
Filters, Air (for Disk Drives)-2750 - See Vol. A 
Filters, Analog — See Filters, Continuously Variable (Vol. A) 

Filters, Antenna-275p - See Vol. A 
Filters, Antialias-2750 - See VoL A 
Filters, Band Elimination-2750 - See Vol. A 
Filters, Bandpass-2750 - See Vol. A 

Filters, Bandpass, SAW (Surface Acoustic Wave)-2750 — See Vol. A 

Filters, Band Reject, Band Stop - See Filters, Band Elimination 
(Vol.A) 1 

Filters, Ceramic-2750 - See VoL A 
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PRODUCT INDEX & DIRECTORY 


Filters (MIL), Electrical & Networks-2440 


Filters, Ceramic, Surface Mount-2750 - See Vol. A 
Filters, Coaxlal-2750 - See Vol. A 

Filters, Color, Panel Light - Also see Lenses, Readout & 
Display; Lenses, Filters, Windows, lnfrared>2460 


t AME Corporation, Towaco, NJ 07082-0195, 201-263-1700 . B-1678 

AND, William J. Purdy Co., Burlingame, CA 94010, 415-347-9916 ... B«1049,1129 

Everlight - USA, Glendora. CA 91740, 213-697-5067 . B*1143 

Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 . B«1146,1149 

t Homaiite, Inc., Wilmington, DE 19804, 302-652-3686 .. B«1085 

Idea, Inc., Biea, CA 92621, 213-697-4332 . B*1166 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284-5475 

.:. B‘1866 

t JMJ Technical Prods., Newark, NJ 07105, 201-589-4257 . C*1612 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 . B*1164 

Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 . B-1167 

§ RMF Products. Inc., Batavia, IL 60510, 312-879-0020. C*1613 

§ Sloan Co., Sun Valley, CA 91353-4)367, 213-875-1123 . B«1195 

APM-Hexseal, Englewood, NJ 07631 . 201-569-5700 

tDontech, Inc, Doylestown, PA 18901 . 215-348-5010 

§ Electro-Mech Components, Inc., South El Monte, CA 91733-3689 ....... 818-442-7180 

GM Nameplate, Inc, Seattle, WA 98119 . 206-284-2200 

t Hoffman Engineering Corp, Stamford, CT 06902 . 203-325-8933 

Jan Hardware Mfg Co, Long Island City, NY 11101 . 718-361-0800 

t Libbey-Owens-Ford Co, Liberty Mirror Products, Brackenridge, PA 15014 

. 412-224-1800 

Polaroid Corporation, Polarizer Div, Norwood, MA 02062 . 800-225-2770 

RFICorporation, Bay Shore, NY 11706 . 516-231-6400 

Rolyn Optics Co, Covina, CA 91722-2199 . 818-915-5707/5717 

Savoy Electronics, Inc, Ft Lauderdale, FL 33310. 305- 563-1333;800-327-1282 

Schott Glass Technologies, Inc, Duryea, PA 18642 . 717-457-7485 

t Wamco, Inc, Fountain Valley. CA 92708 . 714-545-5560 


FiSters, Comb-2750 - See VoL A 

Filters, Continuously VanabSe-2750 See Voi. A 

Filters, Crystal (Inci. Monolitbic Devices)-2300 - See Vol. A 

Filters, Delay-2750 - See VoL A 

Filters, Digital-2750 - See Vol. A 


Filters, Display-2450 

Everlight - USA, Glendora. CA 91740, 213-697-5067 . B*1143 

t Homaiite, Inc., Wilmington, DE 19804, 302-652-3686 . B*1085 

Idea, Inc., Brea, CA 92621, 213-697-4332 ... B«1166 

Metuchen Capacitors, Inc., Old Bridge, NJ 08857, 201-679-3366 ........ A*1707 

t Balzers Optical Corporation, Marlboro, MA 01752 . 617-481-9860 

Crosspoint Div. of Info-Lite, Fairview, NJ 07022 . 201-941-4455 

t Dontech, Inc, Doylestown, PA 18901 . 215-348-5010 

International Polarizer, Inc, Marlborough, MA 01752.. 508-481-7495 

Polaroid Corporation, Polarizer Div, Norwood, MA 02062 . 800-225-2770 

§ Screen Data Corp, Dover, NJ 07801 . 201 -887-7713;800-248-1212 

§Sun-FiexCo, Inc, Novato, CA 94947 . 415-883-1221 

t Wamco, Inc, Fountain Valley, CA 92708 ... 714-545-5560 


Filters, EMi/RR-2700 - See VoL A 
FiSters, EquaSi2er-2750 - See VoL A 
Filters, Harmonic-2750 - See VoL A 
Filters, High Pass-2750 - See VoL A 
Filters, Hybrid-2750 - See VoL A 
Filters, fiF-2750 -- See VoL A 
Filters, Ladder-2760 - See VoL A 
Filters, LC-2750 - See VoL A 
Filters, Line - See Filters, EMl/RFI (Voi. A) 

Filters, Linear Pliase-2750 - See VoL A 

Filters, Low Pass-2750 — See VoL A 

Filters, Meciiaiiicat-2750 - See Vol. A 

Filters, Microwave-3450 “ See VoL A 

Filters, Hotch — See Filters, Band Elimination (Vol. A) 

Filters, Opticai“3700 

Jan Hardware Mfg. Co., Long Island City, NY 11101, 718-361-0800 .. C*15S6 


§ Alan Gordon Entprs, Inc, N. Hollywood, CA 91601 . 818-985-5500 

§ Babcock Display Products, Inc., A Subsidiary of Babcock, Inc., Anaheim, CA 92805 

....... 714-491-5121 

t Balzers Optical Corporation, Marlboro, MA 01752 . 617-481-9860 

Burleigh Instruments, Fishers, NY 14453... .716-924-9355 

t Dontech, Inc, Doylestown, PA 18901 ..... 215-348-5010 

Ealing Electro-Optics, Holliston, MA 01746 ... 617-429-8370:1-800-343-4912 

t Evaporate Coatings, Inc, Willow Grove, PA 19090 .... 215-659-3080 

t Hoffman Engineering Corp, Stamford, CT 06902 .... 203-325-8933 

t Homaiite, Inc, Wilmington, DE 19804 ......... 302-652-3686 

International Polarizer, Inc., Marlborough, MA 01752 . 508-481-7495 


t JMJ Technical Prods, Newark, NJ 07105 .... 201 -589-4257 

t Libbey-Owens-Ford Co, Liberty Mirror Products, Brackenridge, PA 15014 

. 412-224-1800 

t Melles Griot, Inc., Irvine, CA 92714 ... 714-261-5600 

t Optical & Conductive Coatings, Meridian Inds, Inc, Pacheco, CA 94553 

. 415-798-6066 

§ Optics for Research, Inc., Caldwell, NJ 07006 .... 201-228-4480 

t Optima Precision, Inc., Rancho Palos Vefdes, CA 90274 .. 800-544-4418:213-377-4118 

t Oxley, Inc, Branford, CT 06405 .... 203-488-1033 

t Plumer Precision Optics, Pennsburg, PA 18073 .. 215-679-6272 

t Pomfret Research Optics, Orange, VA 22960 ..... 703-854-4350 

Rolyn Optics Co, Covina, CA 91722-2199 ... 818-915-5707/5717 

Schott Glass Technologies, Inc., Duryea, PA 18642 . 717-457-7485 

Silicon Sensors, Dodgeville, W1 53533 .. 608-935-2707 

§ Sun-Flex Co, Inc., Novato, CA 94947 .... 415-883-1221 

Filters, Programmable - See Filters, Variable (Vol. A) 

Filters, RF-2750 - See Vol. A 

Filters, Single Sideband-2750 - See Vol. A 

Filters, Synchronous Tracking-2750 “ See VoL A 

Filters, Telemetering-1900 - See VoL D 

Filters, Tone, Telegraph-2750 — See Vol. A 

Filters, Tunable — See Filters, Continuously Variable (Vol. A) 

Filters, Tuning Fork-2300 -- See Vol. A 
Filters, UHF & VHF-2750 - See Vol. A 
Filters, Variable-2750 See VoL A 
Filters, Vestigial Sideband-2750 — See Vol. A 
Filters, Video-2750 - See VoL A 
Filters, Wavegyide-3450 — See VoL A 
Filters, YiG-2750 - See VoL A 


Filters (MIL), Electrical Se MetworkS‘-2440 

Chesterfield Products, Elmwood Park, NJ 07407, 201-797-9655. A»1690 

Comstrorj Corp., Melville, NY 11747, 516-756-1100 ... A»1691 

t Eagle, Failbrook, CA 92028, 619-728-6000 .. A*1700,1702 

t Electronic Precision Components Corporation, ML Vernon, NY 10550, 

914-664-2333 ....... A»1692 

t ESC Electronics Corp., Palisades Pk., NJ 0765C, 201-947-0400 .. A»1693 

Fitter Concepts Inc., Santa Ana, CA 92707, 714-545-7003 ... A»1660-1661 

tFittron Co., Inc., Sub. of ARX Inc., Old Bethpage, NY 11804, 516-752-1144 

...... A«1694 

Hisonic, Snc., Olathe, KS 66061, 913-782-0012 . A»2307 

JMK, Inc., Amherst, NH 03031, ;;;603-886-4115 ... A«1663 

t KR Electronics, Inc., Avenel,NJ 07001, 201-636-1900 .. A-1704-1705 

Metuchen Capacitors, Snc., Old Bridge, NJ 08857, 201-679-3366 ,.. A»1706-1707 

Microsonics Inc., Weymouth, MA 02188, 617-337-4200 .. A-1442 

§t Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 .. A«1440,1708 

t Oxley, Snc., Branford, CT 06405, 203-488-1033 ... A«1715, B-1025 

RFS Corporation, Bay Shore, NY 11706, 516-231-6400 ... A*1667 

§t Tusonix, Inc., Tucson, AZ 85740-7144, 602-744-0400 .................. A«1681 

Alpha Components, Mechanicsburg, PA 17055 ... 717-697-8595 

AMP, Harrisburg, PA 17105 ........ 717-564-0100 

t Ark Elctrns. Corp., Southampton, PA 18966 ..... 215-322-6510 

Cir-OTel, Inc., Beltsville, MD 20805 ..... 301 -946-1800 

t Cirtech, EG & G, Shawnee Mission, KS 66223 ..... 913-681 -2801 

Control Concepts Corp., Binghamton, NY 13902-1380 .. 607-724-2484 

t Cornell-Dubilier Elctrns., Wayne, NJ 07470 ..... 201 -694-8600 

t EG & G Frequency Products Inc., EG & G Inc., Cincinnati, OH 45232 .... 513-542-5555 
t Elmag Division, Lindgren RF Enclosures, Riviera Bch, FL 33404 ........ 407-881 -9292 

Elpac Components, ESpac Electronics, Inc., Santa Ana, CA 92705 ... 714-979-4440 

Engineered Components Co., San Luis Obispo, CA 93403-8121 . 805-544-3800 

t Ferretec Snc., Milpitas, CA 95035-6315 .... 408-263-1216 

Fil-CoiS Company, Inc., Garden City, NY 11530 . 516-228-9445 

Frequency Selective Networks, Woodside, NY 11377 ..... 718-424-7500 

t Hertz Filter, Syosset. NY 11791 .. 516-822-4770 

§t Hi-Q Crystals, Hybrids International Ltd, Olathe, KS 66062 . 913-764-4544 

Hughes Aircraft Co., Microelctms. Sys. Div., Irvine, CA 92715 ............ 714-752-3800 

Hycomp, Snc., Marlborough, MA 01752 .:... 508-485-6300 

t Integrated Microwave, San Diego, CA 92121 .. 619-259-2600 

t K&L Microwave, Inc., Salisbury, MD 21801 .. 301 -749-2424 

t Magnetic Component Engineering, Inc., Culver City, CA 90230 .......... 213-398-4761 

Marway Prods. Inc, Santa Ana, CA 92703 .... 714-973-1800 

North Hills Electronics, Glen Cove, NY 11542 .... 516-671-5700 

t OPT Industries Inc, Phillipsburg, NJ 08865 ... 201 -454-2600 

t Pico Electronics,, Inc., Mt Vernon, NY 10552 . 914-699-5614:800-431-1064 

Piconics, Tyngsboro, MA 01879 . .... 508-649-7501 

t Piezo Technology toe, Orlando, FL 32804 ... 407-298^2000 

t Polyphase Instrument, Ft Washington, PA 19034 ..... 215-643-6950 

t Reeves-Hoffman Div, Dynamics Corporation of America, Carlisle, PA 17013 

..... 717-243-5929 

t SFE Technologies, San Fernando, CA 91340 ... 818-365-9411 

Sokol Crystal Products, Inc, Mineral Point W! 53565 .................... 608-987-3363 

Spectrum Control, Inc, Erie, PA 16505 ...... 814-456-0966 

t Stanford Applied Engrg. Inc, Santa Clara, CA 95054 ... 408-988-0700 

Tele-Tech Corporation, Bozeman, MT 59715 ....... 406-586-0291 


EE^ 1989 


§“”Product sold through distributors t~Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


RIters (MIL), Electrical & Networks-2440 (Cont’d) 


t Transco Products, Inc, Camarillo, CA 93011 -6003 .... 805-987-8007 

t TTE, Incorporated, Los Angeles, CA 90064 .... 213-478-8224 

§t Tycor International Inc, Calgary, Alberta, CANADA T2H 1L9.. 403-25^3200 

§t United Transformer Co.:Div. of Opt Industries Inc, PhillipsbOrg, NJ 08865 

............. 201-454-2600 

Vemitron Piezoelectric Div, Bedford, OH 44146-5478 . 216-232-8600 


Flanges, Waveguide-3450 - See Vol. A 
Flanges (MIL), Waveguide-2440 

t International Telecommunications Components, Inc, Deer Pau1<, NY 11729 


..... 516-243-1444 

Lectronic Research Labs, Inc, Camden, NJ 08104 . 609-541-4200 

MACOM, Inc, Burlington, MA 01803 . 617-272-3000 

§ Micro-Coax Components, Inc, a UTI Company, Collegeville, PA 19426 .. 215-489-3700 

Microwave Development Laboratories, NaticK MA 01760 . 617-655-0060 

t MItec Electronics, Points Claire, QUEBEC, CANADA H9R 3X3 . 514-694-6666 

Fiashers-2200 - See Vol. D 

Flashers (MIL)-2440 

t LogiteK Inc, Ronkonkoma, NY 11779... 516-467-4200 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

t Modular Devices, Shirley, NY 11967 ... 516-345-3100 

t Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 


Flat Packages, Integrated Circuit — See Packages, Integrated Circuit 
(Vol. A) 

Fluid Flow Indicators ~ See Meters, Fluid Flow (Vol. D) 

Flux, Brazing & Soldering Materials-4600 - See VoL C 

Foil, Magnetic-1850 - See Vol. A 

Foil, Magnetic Shielding — See Shields, Magnetic (Vol. C) 

Forks, Tuning - See Tuning Forks (Vol. A) 

Forms, Coil — See Coil Assemblies & Forms (Vol. A) 

Frames, Cabinet & Rack-1400 - See Vol. C 

Freezer Cabinets - See Refrigerators, Environmental Test (Vol. D) 

Freeze Spray - See Refrigerants, Spray (Vol. C), Coolants, Circuit & 
Component (Vol. C) 

Frequency Analyzers - See Analyzers, Spectrum (Vol. D) 

Frequency Extenders - See Dividers, Frequency (Vol. A) 

Frequency Sources - See Oscillators (Vol. A) 

Frequency Standards - See Standards, Frequency (Vol. D) 

Frozen Epoxies — See Compounds, Encapsulating, Molding, Potting 
(Vol. C) 

Furnaces, Eiectric-4100 ~ See Vol. D 
Furnaces, Gas (Production)-4100 - See Vol. D 
Furnaces, infrared-4100 - See Vol. D 
Furnaces, Ultraviolet-4100 - See Vol. D 
Furnaces, Vacuum-4100 - See Vol. D 

Furniture, Electronic Lab. - See Benches, Consoles, Stools, Tables 
(Lab & Shop) (Vol. C) 

Fuse Clips - See Clips & Holders, Fuse (Vol. B) 

Fuse Elements-4300 

§ Bussmann.-Cooper industries, SL Louis, MO 63178, 314-394-2877. C«1295 

§ FIC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594. B*1367 

Utteifuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824-1188 . 

B*1381 

§Schurter, Inc., Petaluma, CA94952, 707-778-6311 .. A«1670-1671, B*1408 

Concx)rd Electronics Corporation, New York NY 10012 . 1-212-777-6571 

§t Ercona, Patchogue, NY 11772 ... 516-758-0700 

Ferraz Corporation, Parsippany, NJ 07054 ... 201-428-8400;800-526-9067 

Panel Components Corp., Santa Rosa, CA 95406 ... 707-523-0600 

§ Power Dynamics Inc., West Orange, NJ 07052 .... 201 -736-5722 

§ Semikron, Inc, Hudson, NH 03051-0066 .. 603-883-8102;1-800-258-1308 

Fuseholders - See Clips & Holders, Fuse (Vol. B) 

Fuses-4300 

§ Bel Fuse, Jersey City, NJ 07302, 201-432-0463.. B«1355-1358 

§t Bussmann:Cooper industries, St Louis, MO 63178, 314-394-2877. C*1295 

Elcom Systems, Inc., Boca Raton, FL 33487, 305-994-1774 ... A*1779 

§t Utteifuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824-1188 

........ B*1376-1385 

Matsuo Electronics, Huntington Beach, CA 92648, 714-969-2491.... A«1117 

Panel Components Corp., Santa Rosa, CA 95406, 707-523-0600 ... B«1403 

§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 ... A«2043 

§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . B«1408 


Alden Products Co., Brockton, MA 02403 .............................. 508-583-0160 

§Altech Corp., Somerville, NJ 08876 ...... 201-359-4454 

§tBeswick:Cooper U.K Ltd. Frome, UNITED KINGDOM BA11 1PP ......... (0373) 64311 

§t Brush Fuses Inc. Des Plaines, IL 60018 ....... 312-299-2211 

§ Concord Electronics Corporation, New York, NY 10012 ............... 1-212-777-6571 

§ Ercona, Patchogue, NY 11772 ..... 516-758-0700 

§t Ferraz Corporation, Parsippany, NJ 07054 .... 201 -428-8400:800-526-9067 

§ FIC Corp., Rockville, MD 20852 .. 301-881-8124;800-638-6594 

t Fuses Unlimited, D.EI., Chatsworth, CA 91311 .... . .... 818-882-1515 

§ GC-Thorsen, Rockford, IL 61105-1209 .... 815-968-9661 

§ Gould Shawmut, Newburyport, MA 01950 ....... 508-462-6662/3131 

§ Internatiorial Components Corp., Melville, NY 11747 .. 516-293-1500 

t KRL/Bantry Components, Inc., Manchester, NH 03103 .. 603-668-3210 

K-Tronics, K. T. Elctrns. Inc., Sunnyvale, CA 94086 .. 1-800-888-ELCO 

t Maxwell Laboratories, Inc., San Diego, CA 92123-1506 . 619-279-5100 

Mepcopal Company, San Diego, CA 92121 .... 619453-0332 

§ Mouser Electronics, Mansfield, TX 76063 ..... 800-346-6873 

Omega Engineering, Starrrford, CT 00907 .... 800-826-6342 

§ Power Dynamics Inc., West Orange, NJ 07052 ... 201-736-5722 

Raychem Corp., Elctrns. Grp., Menlo Park CA 94025 .. 415-361 -3860 

§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

§ San-0 Industrial Corp., Bohemia, NY 11716.. 516-567-5556 

§ Semikron, Inc., Hudson, NH 03051 -0066 .. 603-883-8102;1-800-258-1308 

t Shogyo International Corp., Great Neck NY 11021 ... 516-466-0911 

§ Shokai Far East, Ltd., Hartsdale, NY 10530 ... 914-681-0700 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000:800-221-0487 

Fuses, Failure lndicating-4300 

Bel Fuse, Jersey City, NJ 07302, 201-432-0463.. 8*1355-1358 

§t Bussmann:Cooper Industries, St Louis, MO 63178, 314-394-2877. C*1295 


§FIC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594. B*1367 

§ Utteifuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824-1188 . 

B*1381 

Panel Components Corp., Santa Rosa, CA 95406, 707-523-0600 . B*1403 


§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 .. B*1408 

Alden Products Co., Brockton, MA 02403 ... 508-583-0160 

§Altech Corp., Somerville, NJ 08876 . 201-359-4454 

§t Beswick;Cooper U.K. Ltd, Frome, UNITED KINGDOM BA11 1PP.. (0373) 64311 

§ Brush Fuses Inc., Des Plaines, IL 60018 ... 312-299-2211 

Concord Electronics Corporation, New York NY 10012 ... 1-212-777-6571 

§t Ferraz Corporation, Parsippany, NJ 07054 . 201-428-8400:800-526-9067 

t Fuses Unlimited, D.E!., Chatsworth, CA 91311 . 818-882-1515 

§Gouid Shawmut Newburyport, MA 01950 . 508-462-6662/3131 

§ Power Dynamics Inc., West Orange, NJ 07052 . 201-736-5722 

§ Reliance Electric Co., Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

§ San-O Industrial Corp., I&>hemia, NY 11716. 516-567-5556 


Fuses, Fuseholders, Boxes & Panels (MIL)»2440 

§ Bussmann:Ccop©r Industries, St Louis, MO 63178, 314-394-2877. 

Connector Corp., Chicago, IL 60646, 312-539-3108 ... 

§ Daburn Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 .. 

§t FIC Corp., Rockville, MD 20852, 301-881-8124,800-638-6594.. 

§t Utteifuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824-1188 


........ 8*1376-1385 

Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 .. D*2214 

t Alan Industries Inc., Columbus, IN 47201 ..... 812-372-8869 

§t Beswick:Cooper U.K. Ltd, Frome, UNITED KINGDOM BA11 1 PP. (0373) 64311 

Concord Electronics Corporation, New York NY 10012 . 1-212-777-6571 

Doran Manufacturing Co., Cincinnati, OH 45225.. 513-681 -5424 

§ Ferraz Corporation, Parsippany, NJ 07054 . 201-428-8400:800-526-9067 

§ Globtek Inc, N. Bergen, NJ 07047 ....... 201-861 -0246 

§ International Components Corp, Melville, NY 11747 .... 516-293-1500 

ISL Products Int'l, Ltd, Syosset NY 11791-6093 ... 516-937-3475 

§t Keystone Electronics Corp, Astoria, NY 11105-2017... 718-956-8900 

§ National Tel-Tronics, Meadville, PA 16335 ... 814-724-6440 

§ Power Dynamics Inc., West Orange, NJ 07052 ... 201 -736-5722 

§ Reliance Electric Co, Marketing Info Center, Cleveland OH 44199 .. 800-245-4501 

§ San-O Industrial Corp, Bohemia, NY 11716..... 516-567-5556 

§ Schurter, Inc, Petaluma, CA 94952 ....... 707-77^6311 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 .... 914-681-0700 

Switches Unlimited, Inc., Woodside, NY 11377 .. 718-478-5000:800-221-0487 

Fuses, International, 5x20 niin-4300 

§ Bel Fuse, Jersey City, NJ 07302, 201432-6463 .... 8*1356-1357 

§t BussmanniCooper Industries, SL Louis, MO 63178, 314-394-2877. C*1295 

Littelfuse, Inc., Sub. of Tracor, Inc., Des Plaines, !L 60016, 312-824-1188 

........ 8*1376-1380,1382-1385 

Panel Components Corp., Santa Rosa, CA 9S406, 707-523-0600 .. B«1403 

§ Power Dynamics Inc., West Orange, NJ 07052, 201-736-5722 ... C«1916 

§Altech Corp, Somerville, NJ 08876 . 201-3594454 

§t BeswickrCooper U.K. Ltd, Frome, UNITED KINGDOM BA11 1 PP. (0373) 64311 

§ Brush Fuses Inc, Des Plaines, IL 60018 ..... 312-299-2211 

Concord Electronics Corporation, New York NY 10012 . 1-212-777-6571 

§t Ercona, Patchogue, NY 11772 .... 516-758-0700 

§ Ferraz Corporation, Parsippany, NJ 07054 . 201428-8400:800-526-9067 

§ FIC Corp, Rockville, MD 20852 . 301-881-8124:800-638-6594 

Fuses Unlimited, D.EI, Chatsworth, CA 91311 .. 818-882-1515 

§ Schurter, Inc, Petaluma, CA 94952 .. 707-778-6311 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 ..... 914-681-0700 

Fuses, Therinal-4300 

Alien Co., inc., Robert G., N. Hollywood, CA 91605, 818-765-8300; 800-999-3711 

...... A*1871 

§t Bussmann:Cooper Industries, SL Louis, MO 63178, 314.-394-2877_... C*1295 

§ FIC Corp., Rockville, MD 20852,301-a81-8124;800-638-6594. B*1367 

Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081....... B*1899-1900 


C*1295 

C*1315 

C*1848 

B*1367 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Generators, Hall-5500 


Keystone Carbon, Thermistor Dsv., St Marys, PA 15857,814-781-1591 

........... 8*1902-1903 

Utteiuse, Inc., Sub. of Tracor, Inc., Oes Plaines, IL 60016, 312-824-1188 

........ 8*1376-1380,1382-1385 


Matsuo Electronics, Huntington Beach, CA 92648, 714-969-2491 .. A*1117 

Micro Devices Product Group, Thems-O-Disc, Snc., Mansfield, OH 44907, 

419-525-8500 ....... 8*1402 

Therm-O-Oisc, Snc., Sub. Emerson Elec. Co., Mansfield, OH 44907, 419-525-8500 

........ 8*1921 

Accurate Electronics, Elyria, OH 44036 . 216-366-6330 

Bel Fuse, Jersey City, ISU 07302 . 201-432-0463 

§ Besw!ck:Coopef U.K. Ltd, Frome, UNI HED KINGDOM BA11 1PP. (0373) 64311 

§ Chatham Controls, Chatham, NJ 07928 ... 201 -635-8892 

Concord Electronics Corporation, New York, NY 10012 . 1-212-777-6571 

Elmwood Sensors, Pawtucket, Rl 02861 . 401-727-1300 

Ferraz Coiporation, Parsippany, NJ 07054 . 201-428-8400,-800-526-9067 

KRL/Bantry Components, Snc., Manchester, NH 03103 ... 603-668-3210 

§ Midwest Components, lac., Muskegon, Ml 49443 ... 616-777-2602 

Mouser Electronics, Mansfield, TX 76063 .. 800-346-6873 

§ Murata Manufacturing CX)., Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

Optrex/Satori, Torrance, CA 90505 .... 213-378-9478 

§ Power Dynamics Inc., West Orange, KU 07052 .. 201-736-5722 

Raychem Corp, ESctms. Grp., Menlo Park, CA 94025 . 415-361-3860 

§ Fieiiance Electric Co, Marketing info Center, Cleveland, OH 44199 . 800-245-4501 

§ San-O Industrial Corp, Bohemia, NY 11716 .. 516-567-5556 

S Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

Western Elctrn. Comps. Corp, Camarillo, CA 93010 . 805-482-8002 


Gaivansometers -- See Meters, Galvanometer (Vol. D) 

Gaskets - See Seals (Vol. C) 

Gaskets, ShieSding, RF-Also See Shields, RF-4525 - See ¥qL C 

Gates, Computer Circyit (AMDs OR, MOR, etc.) — See Cards, Logic 
(Vol. D) ' 

Gauges, Dssptacemein!!, Lsr»ear“54CI0 — See V&L C 
Gauges, Humic,it,y“'29CI0 — See ¥oL D 
Gauges, ioriazatioo-2900 - See Vol. D 

Gauges, Pressure-ASso See Transducers, Pressyre”2900 - See 
¥oL D 

Gauges, Straio-SSOO 

HBM, Inc., MarSboro. MA 017S2, 5O8»624-45(lt0 ... 0*1958-1959 

§t NES., 8nc. (Nationwide Etectronic Systems), Carpentersville, IL 60110, 

312-426-5900 ........ D*1408 

§ Newport Electronics, Santa Ana, CA 92704-4426, 714-540-4914--- 0*1412 

Omega Engineering, Stamford, CT 06907, 800-826-6342 

... B®1912-1913,1988-1989, G*19C7, 0*1331,1414-1415 

BLH Electronics, Inc., Canton, MA 02021-9111 .. 617-821-2000 

CDS - Colorado Data Sys., Englewrxxi, CO 80110 . 303-762-1640:300-CDS-ATE1 

Entran Devices, Fairfield, NJ 07006 ...,.... 201 -227-1002,-800-635-0650 

Flotek Corporation, Tucson, AZ 85714 .... 602-294-9222 

§ Helm Instrument Co., Snc., Maumee, OH 4,3537 . 419-393-4356 

§t Kistler-Morse, Redmond, WA 98073 ...... 206-881 -8000 

t Kufite Semiconductor Prods., Snc., Leonia, MJ 07805 ... 201-461-0900 

Measurements Group, Inc., RaSeigh, NC 27611 .. 919-365-3800 

t Piezo Electric Products, Inc., Metucfien, MJ 08340 . 201-548-2800 

Sensotec, Snc, Columbus, OH 43212 ... 614-466-7723 

Gauges, Temperatyre”2S0CI “ See VoL D 

Gearheads & Speed Reducers - Ateo see gears and gear 


mechaiiisms^SSOO 

Eastern Air Devices, Snc., Dover, NH 0M2O, 603-742-3330 .............. 8*1240 

§ Jan Hardware Mfg. Co., Long SsSand City, NY 11101, 718-361-0800 ...... C«1586 

t Rfflaxon Precision ilotors, Inc., Burlingame, CA 94010, 415-697-9514 ..... B«1278 

§t Micro fyio Electronics, Snc., St Petersburg, FL 33701, 813-822-2529 

............. B* 1282-1283,1966 

SAIA Snc., Elkhart, W 46S15-30M, 219-262-4418 ..... B*13O@-1301 

t Stock Drive Products, Dlv. of Designatronics, Inc., New Hyde Pfc, NY 11040, 

S16-328-O20O;328-330O ..... B*1303 

§t Berg, W. M, Inc., East Rockaway, NY 11518 . 516-599-5010 

§t Berger-Lahr Corp., Jaffrey, NH 03452 ..... 603-532-7701 

t Bowmai Instrument Corp., Aerospace Div., Ft Wayne, IN 46809 . 219-747-3121 

Canon U.SA, Elctrn. Compa Div., Lake Succeas, NY 11042 ............. 516-488-6700 

§ Dolan-Jenner Inds., Woburn, MA 01801 ., ..... 617-935-7444 

§ Electrol Co., York, PA 17405 ... 717-848-1722 

Escap Products, Hauppauge, NY 11788 .. 516-234-3900 

t Evershed & VignoSes, Ltd, Meggitt Holdings P. L C., Chiswick, London, ENGLAND W4 

5HJ ........ 01-994-3670 

§t Globe Motors, Dayton. OH 45404 .... 513-228-3171 

t IMG Magnetics Corp., Eastern Oiv., Westbury, NY 11590 .. 516-334-7070 

t Pfc Design, Remin^on Technologies, Ino, Middlebury, CT 06762 ....... 203-758-8272 

Portescap U.S, Inc., Hauppauge, NY 11788 .. 516-234-3900 

t Precision Mechanisms, Westbury, NY 11590 .... 516-ED3-5955 

Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 .. 612-942-3600 

§ SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .... 201 -376-1222 

t Sterling Instruments, New Hyde Pk., NY 11040 ... 516-328-3300 

t Techno, A DSG Company, New Hyde ParK NY 11040 . 516-328-3970 

t Transicoil, Inc., Worcester, PA 19490-9990 ...... 215-277-1300 

t Valley Electromagnetics, Spring Valley, IL 61362 ... 815-664-2348 

t Vemitech:Vernitron Corp., Deer Pfc, NY 11729 .. 516-586-5100 


Gears & Gear Mechanisms (Pr@cislori)"2503 - See Vol. C 
Generator Groups (MIL), Sigiial-2440 

t Rohde & Schwarz, Inc., Lanham, MD 20706 . 301 -459-8800 

Generators, AM-2900 - See Vol. D 

Generators, AM/FM-2900 - See Vol. D 

Generators, Arbitrary Waveform-2900 -■ See Vol. D 

Generators, Aydio-2900 — See Vol. O 

Generators, Bar, Dot & Crosshatch-2900 — See ¥oL D 

Generators, Baud Flate-1900 -- See VoL D 

Generators, Character-2325 - See Vol. D 

Generators, Color Bar-2900 — See Vol. D 

Generators, Digital DeSay — See Generators, Timing, Digital (Vol. D) 

Generators, ESectrica! Power-4000 — See Vol. D 

Generators, ESectrostatic Discharge - Also See Electrostatic 
Discharge Gyns-2900 - See Vol. D 

Generators, Fli-290CI - See Vol. D 
Generators, FM/Stereo-2§©@ - See VoL D 
Generators, Frequency Synthesizer-2900 - See VoL D 
Generators, Furiction“29CI0 — See Vol. D 
Generators, Gating/TiiTiiiig-2@00 - See ¥oL D 


Gesierators^ Haii“S5©© 

Beil, r. W., Oriand®, FL 32S07, 497-678-6M0. B*193S, 0*1138"1139 

t Asroftex Laboratories Inc., ARX, Inc., Pfainview, NY 11803 ... 516-694-6700 

t Americar] Aerospace Contois, Farmingdate, MY 11735 . 516-694^5100 

Cryomagnelics, Inc., Oak Ridge, JH 37830 .. 615-482-9551 

Dowty FiFL Inds. Inc./instrumentation Div.„The Dowty Gtp. PLC, Boonton, NJ 

07005-0239 ... 201-334-3100 

Lake Shore Cryotronics, Inc., Westerville, OH 43081 .614-891-2243 

LDJ Incorporated, Troy, Ml 48099-0219 ... 313-528-2202 

Magnetic Instrumentation, Indianapolis, IN 46226 . 317-545-2102 

Ohio Sernitrorjics, Inc., Columbus, OH 43212. 614-486-9561 

§ Relay Spr^cialttes, Oakland, NJ 07436... 201 -337-1000 

§ Walker Scientific, Worcester, MA 0 ! 606 . 508-862-3674;508-853-3232 


Gerserators, HarmoniC'"2§00 — See ¥oL D 
Generators, High Power PyiS8“2900 — See Vol. D 
Gerseirators, impyise-29©© - See Vol. D 
Generators, infrared - See Lamps, Infrared (VoL B) 

Generators, ion - Also see Static Eliminating Materials and 
Equipment; Generators ESD-2900 - See Vol. D 

Generators, Light Puise-29130 — See Vol D 

Oerserators, Low Fr0qyency“29Oi — See ¥oL D 

Generators, Ma7ker-2§0O - See Vol. 0 

Generators, Mccrowave-340CI — See ¥oL D 

Generators, Noise, Bandom fEiectric®l|“2900 - See VoL D 

Generators, Optical Signal — ■ See Generators, Light Pulse (VoL D) 

Generators, Phase-2900 -» See VoL D 

Generators, ProgrammabSe, Fyriction-2900 — See ¥oL D 

Generators, Pfogrammafoie, Pyise-2900 - See Vol. D 

Generators, Programmable, Syntliesizers-2900 ~ See, Vol. D 

Generators, Fseudorandom Bit Sequence (PRBS)“290O See 
Vol. D 

Generators, Puise-2900 See ¥oL D 

Generators, Pulse, National instrymentatiori Modyie (NiM)-2900 - 
See Vol. D 

Generators, RF-2900 — See ¥oL D 

Generators, Sawtooth, Sine — See Generators, Function (Vol. D) 

Generators, Sigoai-Also See Generators, Specific Type-2900 - See 
VoLD 

Generators, Sine/Cosine Function (Modu!e|-313© — See Vol. M 
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Hardware (MIL), Connector-2440 


PRODUCT INDEX & DIRECTORY 


Generators, Spectrum - See Generators, Sweep (Vol. D) 

Generators, Spike-2900 ~ See Vo/. D 

Generators, Square Wave - See Generators, Function (Vol D) 

Generators, Surge-2900 - See Vol. D 

Generators, Sweep-2900 - See Vol. D 

Generators, Telephone Ringing-IOOO - See Vol. O 

Generators, Time Code-2000 - See Vol. D 

Generators, Timing, Digital-2000 - See Vol. D 

Generators, Tone-2900 - See Vol. D 

Generators, Tone Burst-2900 » See Vol. D 

Generators, Transient Line Voltage-2900 - See Vol. D 

Generators, UHF/VHF-2900 - See Vol. D 

Generators, Ultrasonic-2900 - See Vol. D 

Generators, White Noise-2900 ~ See Vo/. D 

Generators, Word-2900 - See Vol. D 

Geophysical Equip. - See Transducers (Vol B) 

Germanium - See Crystals, Semiconductor (Vol. A) 

Glass Diode Sleeves-2500 - See Vol. C 
Glass Parts-2500 - See Vol. C 
Glues - See Adhesives (Vol C) 

Graphic Recording Instruments ~ See Recorders (Vol D) 

Graphic Recording Paper & Supplies-3000 - See Vol. D 

Graphite Parts-2500 - See Vol. C 

Grilles & Accessories, Speaker-1300 - See Vol. D 

Grilles, Metal, Plastic-1400 - See Vol. C 

Grommets & Bushings-2500 - See Vol. C 

Ground Fault Detectors & Accessories ~ See Detectors, Ground Fault 
(Vol D) 

Ground Strips-1900 - See Vol. D 
Guides, Circuit Board-1400 - See Vol. C 
Gyros (All Types)-2200 - See Vol. D 

Hall Effect Devices — See Generators, Hall (Vol B), Magnetoresistors, 
Hall (Vol A), Multipliers, Hall (Vol A), Probes, Hall (Vol A), Switches, 
Hall Effect (Vol B) 

Handlers, Integrated Circuit (Automatic)-4100 - See Vol. D 

Handles For Cabinets, Circuit Boards, Racks, etc.-1400 - See 
Vol. C 

Handsets, Chestsets, Headsets, etc.-1300 - See Vol. D 

Hardware — See Fasteners (Vol C), Clamps (Vol C), Terminals (Vol C), 
etc. 

Hardware (MIL), Connector-2440 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 


203-265-8910 . C*1266-1267 

t Jettron Products Inc., E Hanover, NJ 07936, 201-887-0571 . C*1392-1393 

U.S. Terminals, Cincinnati, OH 45243, 513-561-8145 .. C-1557 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Autosplice, Inc, Woodslde, NY 11377 .. 718-429-0500 

Autoswage Products, Shelton, CT 06484 ... 203-929-1401 

§t Cinch Connector Division, Labinal Components & Systems Inc, Elk Grove Village, IL 

60007...... 312-981-6000 

§t ITT CannonrMilltary/Aerospace DIv, Santa Ana, CA 92705-5684 . 714-557-4700 

§t Lyn-Tron, Inc, BurbanK CA 91505 . 213-849-6211 ;80(M23-2734 

t Micro Plastics Inc, Flippin, AR 72634 . 501-453-2261 

§ National TeFTronics, Meadville, PA 16335 . . 814-724-6440 


Harnesses, Wire — See Cable Assemblies & Harnesses (Vol. C) 

Headers, Connector - See Connectors, Cable (Vol. C), Connectors, Flat 
Cable (Vol C), etc. 

Headers, DIP-2100 - See Vo/. C 

Headers, Hermetic ~ See Seals, Hermetic (Vol C), Services, Hermetic 
Sealing (Vol D) 


Headers, Programmable-2100 - See Vol. C 
Headers, Relay & Transformer-2100 - See Vol. C 
Headers, Shrouded-2100 ^ See VoL C 
Headers, Socket-2100 - See Vol. C 
Headers, Strip-2100 - See" Vo/. C 
Headers, Transistor & Diode-2500 - See Vol. C 
Headphones-1300 - See Vol. D 
Heads, Magnetic Recording-1300 - See Vol. D 


Headsets (MIL)-2440 

RDI Elctrns, Inc, New Rochelle, NY 10801 . . . 914-632-2828 

§t Rye Industries, Inc, Mamaroneck, NY 10543 .... 914-698-0080 

t Shogyo International Corp, Great Neck, NY 11021.... .^. 516-466-0911 


Heat Dissipators - See Heat Sinks, Semiconductor (Vol. C), Heat Sinks, 
Soldering (Vol C) 

Heaters, Immersion-4100 - See Vol. D 

Heaters & Heating Elements (For Components & 


Equlpment)-Aiso See Ovens-5300 

Ketema/Rodan Division, Anaheim, CA 92806,714-630-0081 . B«1900 

§ Keystone Carbon, Thermistor Div., SL Marys, PA 15857,814-781-1591 .. B*1903 

§ Murata Erie North America, inc., Smyrna, GA 30080,404-436-1300 . A*1999 

Omega Engineering, Stamford, CT 06907, 800-826-6342 . B*1988, D«1414 

Acme Elec. Heating Corp, Hialeah, FL 33013 . 305-6^8326 

Ajax Magnethermic Corp, Warren, OH 44482 . . 216-372-8511 

t Armstrong World Inds, Lancaster, PA 17604 . 717-397-0611 

t Blue M, A Unit of General Signal, Blue Island, IL 60406 . 312-385-9000 

fThe Carborundum Company, Electronic Ceramics, Niagara Falls, NY 14302 

...... 716-278-2000 

§t Casso-Solar, Pomona, NY 10970 ....... 914-354-2500 

t DELTA M Corporation, Oak Ridge, TN 37830 . 615-483-1569 

§t Despatch Industries, Minneapolis, MN 55440-1320 . 612-331-1873 

t Electrofilm, Valencia, CA 91355 ...... 805-257-2240 

Eraser Co, Syracuse, NY 13221 . 315-454-3237 

§ GTE Corp, Sylvania Emissive Prods./Process Heat, Exeter, NH 03833 .. 603-772-4331 

§ Hoffman Engineering, Anoka, MN 55303 .: . 612-421 -2240 

§Law, R. E Instrument, Inc., Palos Hills, IL 60465 . 312-974^000 

§ Midwest Components, Inc, Musk^on, Ml 49443 . 616-777-2602 

t Minco Products, Minneapolis, MN 55432 . 612-571-3121 

tMolecu-Wire,Farmingdale,NJ 07727 . 201-938-9473 

Multi-Amp Corp, TBG, Dallas, TX 75237 ... 214-333-3201 

t OAL Associates, Inc, Escondido, CA 92025 ... 619-743-7143 

t Ocean State Thermotics, Ina, Smithfield, Rl 02917 .. 401-231-4640 

§ Pamran Inc, Racine, W1 53404.. 414-637-7999 

§t Philips Elmet, Lewiston, ME 04240 .... 207-784-3591 

Raychem Corp, Elctrns. Grp, Menlo ParK CA 94025 .. 415-361 -3860 

§Shokai Far East, Ltd, Hartsdale, NY 10530 . 914-681-0700 

t Thermolab, N. Hollywood, CA 91605. ... 818-787-4084 

Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd., Arlington Heights, IL 60005-3904 

...... 312-364-7277 

t Trent, Inc, Philadelphia, PA 19127 .... 215-482-5000 


Heat Exchangers & Systems>2600 - See Vol. C 
Heat Guns, Production-5400 - See Vol. C 
Heating Elements, lnfrared-5300 

§t Remtek Corporation, Fremont, CA 94538, 415-490-3999... C«1701 

Acme Elec. Heating Corp, Hialeah, FL 33013 ..... 305-685r8326 

§t Casso-Soiar, Pomona, NY 10970 ...... 914-354-2500 

t Glenro, Inc, Paterson, NJ 07501 . . 201-279-5900;800-922-0106 

t Ocean State Thermotics, Inc, Smithfield, Rl 02917 . 401 -231-4640 

Omega Engineering, Stamford, CT 06907 .... 800-826-6342 

§ S. F. Products Corporation, Southport, CT 06490 . 203-929-6180 

Heat Pumps - See Cooling/Heating Modules, Thermoelectric (Vol B) 

Heat Shrinkable Elastomers, Plastics - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol C) 

Heat Sinks, Semiconductor-2600 - See Vol. C 
Heat Sinks, Soidering-4600 - See Vol. C 
Heat Sinks, Surface Mount-2600 — See Vol. C 


Heat Sinks (MIL)-2440 

§t AAVID Engineering, inc., Laconia, NH 03247-0400, 603-528-3400 ... C*1634-1638 

Bergquist, Minneapolis, MN 55435, 800-328-3882 .... C*1696 

§t lERC, Burbank, CA 91502, 213-849-2481 .... C*1663 

§tThermalloy, Inc., Dallas, TX 75381-0839,214-243-4321 . C*1689 

§tCalmarkCorp, San Gabriel, CA91776 ...... 818-287-0451 

Delbert Blinn Co, Pomona, CA 91769.. 714-629-3900 

Dow Corning Corp, Midland, Ml 48686-0994... 517-496-4000 

t IMC Magnetics Corp, Thermal Products Group, Jericho, NY 11753 . 516-938-0800 

§ Mann, Henry, Inc, Huntingdon Valley. PA 19006 .. 215-355-7200 

tM P C, Santa Ana, CA 92704 ..... 714-775-0211 


t Noren Products Inc, Menlo Pk, CA 94025 .... 415-322-9500 

Precision Extrusions, Inc, Bensenville, IL 60106 .. 312-766-0340 


B»46 §—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Indicators, Circuit Condition, On, Off, etc.-2460 


t Products Engrg. CJorp., Azusa, CA 91702 . .. 818-969-5879 

t Staver Co, Inc, Bay Shore, NY 11706 ..... 516-666-8000 

t Thermacore Inc, Lancaster, PA 17601 ... 717-569-6551 

Unitrack Industries, inc. West Chester, PA 19380 .,. 215-692-0800 


Hermetic Sealing - See Machines, Hermetic Sealing (VoS. D), Seals, 
Hermetic (Vol. C), Services, Hermetic Sealing (Vol. D) 

High Vacuum Services — See Services, High Vacuum (Vol. D) 

Hinges-2500 - See VoL C 

Holders, Battery - See Retainers, Battery (Voi. C), Connectors, Battery 
(Vol. C) 

Holders, Brush - See Brushes & Brush Assemblies (Vol. B) 

Holders, Circuit Board (Production Type)“4100 - See ¥oL D ^ 
Holders, Crystal-2300 - See VoL A 
Holders, Diode-2500 -- See Vol. C 

Holders, Fuse - See Clips & Holders, Fuse (VoL, B), Panels, Fuse 
(Vol. B) 

Holders, Lamp -- See Sockets, Lamp & Lamp Assemblies (Vol. B) 
Holders, Test Lead-2900 - See ¥oL D 
Holders, Tube - See Retainers, Tube (VoL A) 

Holders & Carriers, Chip (Capacitor, LSI)-2100 - See VoL C 
Holders & Carriers, iC, LSI (PackagecJ)-3130 - See VoL A 
Honeycomb Sheets, Panels, etc.“2500 - See ¥oL C 

Housings, Circuit IVIoduie — See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Housings, Photomuitsplier Tube - See Photomultiplier Tube Housings 
(Vol. A) 

, Housings, Terminal-1400 - See Voi C 
Hum Eliminators-2700 - See Vo/. A 
Hybrid Circuits See Circuits, Hybrid (Vo!. A) 

Hybrid Voltage Regulators - See Regulators & Stabilizers (Vol. D) 
Identification, Friend or Foe (8FF) ESM (i^iL)-2440 

t Collins Avionics Divisions, Rockwell inti., Cedar Rapids, !A 52498 . 

t Hazeltine Corp., Emerson Electric Co., Greeniawn, NY 11740 . 

t ISC Cardion Electronics, Inc., Woodbury, NY 11797 . 

t M/A COM Ltd, Bedfordshire, ENGLAND LU5 4SX, England. 

t Radio Research instrument Co., inc., Waterbury, CT 06704-3506. 

t Republic Electronics Co., Hauppauge, NY 11788. 

t Signatron, A Unit of Sundstrand Corp., Lexington, MA 02173 ... 

Igniters, Piezo-2300 - See Voi A 

Image Processing Systems See Processors, Image (Vol D) 

Imagers, ThermaS-2900 - See Voi D 


Imagers, Charge-Coypied De¥ic@S“3700 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 . 408-738-4266 

Tektronix, inc,,, Beaverton, OR 97077 . 800-835-9433 

§ Texas Instruments, Data/image Sensing (Opto), Dallas, TX 75265 . 214-995-6611 

Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, N..107511 

...... 201-812-9000 

§t Vicon Industries, Inc., Melville, NY 11747 .. 516-293-2200 


IEEE 488 (GPIB) Bus ™ See Controllers, IEEE 488 (GPSB) (Vol. C), 
Cable, IEEE (Vol. D) 

Impedance Comparators - See Bridges?, Impedance (Vol. D) 
Impedance Converters, iyiicrowave-3400 -- See Voi D 
lnclinometers-2900 «- See Voi D 

Incremental l^agnetic Recorders ~ See Recorders, Computer Data 
(Vol. D) 


Indexers (Stepping Motor)-3500 

§ Superior Electric, Bristol, CT 06010, 203-582-9561 .. B« 1306-1307 

Design Components, Inc., Franklin, MA 02038.. 508-528-7300,-800-341-4811 

International Machine & Tool Corp., Warwick Rl 02888 ... 401-467-6905 

§ Super Vexta, Torrance, CA 90503-7395.... 213-515-2264 


Indexing Mechanism, Electromechanical-2400 — See Vo/. C 
Indexing Tables, Electromechanical-2400 - See Vo/. C 
Indicator Lights - See Lights, Indicator (Vol. B) 


Indicators, Angle-Also See Encoders, Shaft Position-5500 

BEI Motion Systems Co., Computer Products Div., San Marcos, CA 929^, 

619-471-2600 . B*1934 

t BEI Motion Systems Co., Digital Products Div., Little Rock, AR 72203, 

501-851-4000 . BM934 

BEI Motion Systems Co., industrial Encoder Div., Goleta, CA 93117, 805-968-0782 

.. B-1934 

BEI Motion Systems Co., Position Controls Div., Carlsbad, CA 92008, 

619-931-0200 . B-1934 

t Computer Conversions Corp., E. Northport, NY 11731, 516-261-3300 

. 0*1158-1159 

t Control Sciences, Inc., Chatsworth, CA 91311, 818-709-5510 .. 0*1163,1165 

t Control Technology Co., Inc., Long Island City, NY 11101, 718-361-2133 . 

D*2247 

Disc Instruments, Honeywell, Costa Mesa, CA 92626, 714-433-0343 


. 8*1949-1950 

t Interface Engineering Inc., Holbrook, MA 02343, 617-986-2600 . 0*1190-1191 

Itek Encoder, Newton, MA 02161-1953, 617-969-7300 .. 8*1960-1961 

Litton Encoder Div., Chatsworth, CA 91311, 818-341-6161 .. 8*1963 

t North Atlantic Industries, Hauppauge, NY 11788, 516-582-6500 . D*1328 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 . B«1996 

t Transmagnetics, Farmingdale, NY 11735, 516-293-3100 . 0*1202,1205 

U. S. Digital Corp., Los Alamitos, CA 90720, 213-594-0094 ... B*1997 

t VernItechrVernitron Corp., Deer Pk., NY 11729, 516-586-5100 .... B*1037 

Airflyle Elctrns. Co., Bayonne, NJ 07002... 201 -436-2230 

t Analog Devices, Inc., Norwood, MA 02062-9106 . 617-329-4700 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

BEI Motion Systems Co., Corporate Off., Carlsbad, CA 92009 . 619-931-1500 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

OTek inc, Wakefield, MA 01880. 617-246-1720 

t Electric Tachometer, Philadelphia, PA 19142. 215-726-7723 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ . 01-994-3670 

t HH Controls Co, inc., Arlington, MA 02174 . 617-646-2626 

t Humphrey, Inc., San Diego, CA 92123. 619-565-6631 

t ILC Data Device Corp, Bohemia, NY 11716 ... 516-667-6600 

t industrial Control Co., Rockiedge, FL 32955. 407-259-7105 

innovatek Microsystems, Inc, Millerton, NY 12546-9720 . 914-373-9003 

international Machine & Tool Corp, Warv/ick, RS 02888 . 401-467-6905 

SfMeco Industries, Mechanical Engraving Co, Inc, Bronx, NY 10470 . 212-324-4455 

t Metric Systems, Ft Walton Beach, FL 32548-9990 . 904-244-9600 

t Natel Engineering Co., Inc., Simi Valley, CA 93063 .. 805-581-3950 

t Northern Precision Labs., Fairfield, NJ 07006 .. 201 -227-4800 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 ... 609-662-8000 

t Teledyne Gurley, Troy, NY 12181 . 518-272-6300 

Trans-Tek, Ellington, CT 06029 . 203-872-8351 

§t Veeder-Root Hartford, CT 06102 . 203-527-7201 

fVernitron Controls, Vemitron Corporation, San Diego, CA 92073 . 619-428-5581 

t Warren-Knight Instrument Co, Warren Industries, Inc, Philadelphia, PA 19116 

...... 215-464-9300 

Waters Manufacturing, inc., Talley Industries, Wayland, MA 01778 . 508-358-2777 

indicators, Azimuth-S500 

t Control Technology Co., Inc., Long Island City, NY 11101, 718-361-2133 ..... 

0*2247 

t Interlace Engineering Inc., Holbrook, MA 02343, 617-986-2600 ..... 0*1190-1191 

NostSi Atlantic Industries, Hauppauge, NY 11788, 516-582-6500 .. 0*1328 

t Argent Electronics, Troy, OH 45373 ..... 513-335-0031 

Astrosystems, Lake Success, NY 11042 ... 516-3261600 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts, PA 19018 .. 215-622-1000 

t Computer Conversions Corp., E Northport, NY 11731 . 516-261-3300 

C-Tek inc., Wakefield, MA 01880....... 617-246-1720 

t Evershed & Vignoles, Ltd., Meggitt Holdings P. 1. C., Chiswick, London, ENGLAND W4 

5HJ....... 01-994-3670 

t GAP Instrument Corp., Hauppauge, NY 11788 .... 516-273-0909 

t Humphrey, Inc., San Diego, CA 92123....... 619-565-6631 

t Industrial Control Co., Rockiedge, FL 32955 .. 407-259-7105 

Jewell Electrical Instruments, Manchester, NH 03108-4038 .. 603-669-6400 

§t Meco Industries, Mechanical Engraving Co, Inc, Bronx, NY 10470 . 212-324-4455 

t Metric Systems, Ft Walton Beach, FL 32548-9990.... 904-244-9600 

t Natel Engineering Co, Inc, Simi Valley, CA 93063 .... 805-581-3950 

Precision Specialties, Ina, Northridge, CA 91324 .. 818-349-9774 

t Transicoil, Inc., Worcester, PA 19490-9990 .. 215-277-1300 

t Transmagnetics, Farmingdaie, NY 11735 .... 516-293-3100 

§t Veeder-Root Hartford, CT 06102 ...... 203-527-7201 

t Vernitech-.Vernitron Corp, Deer Pk, NY 11729 .......................... 516-586-5100 

t Vemitron Controls, Vemitron Corporation, San Diego, CA 92073 ........ 619-428-5S8i 

t Warren-Knight Instrument Co., Warren Industries, Inc, Philadelphia, PA 19116 

.... 215-464-9300 


Indicators, Capacitor Leakage - See Testers, Capacitor (Voi. D) 

Indicators, Circuit Condition, On, Off, etc. 

(ESectromechanical)"Aiso See indicators, instryment, 
Flag, Pointer, etc.-2460 

Airpax Co., Cheshire Dfv., Cheshim, CT06410,103-271-6000 . .. D«1137 

Dialight Corp., A Cambrid^ Elctrns. inds. Co., Manasquan, NJ 03736, 

201-223-9400 . 0*1133-1135,1137-1141 

§t Electro-Mech Components, Inc., South El Monte, CA 91733-3689, 818-442-7180 

. B«1T2S 

§t FIC Corp., Rockville, MD 20852, 301-8ai-8124;8O©-638-6594. B*13S7 

§ Industrial Devices, Inc., Hackensack, NJ 07681, 201-489-8989 

. 8*1158,1160-1162 

Marway Prods. Inc,, Santa Ana, CA 92703, 714-973-1800 .. D*2214 


319-395-1000 

516-261-7000 

516-921-7300 

44(582)471200 

203-763-5840 

516-273-9800 

617-861-1500 


EEM 1989 


§—Product sold through distributors t—Product meets MIL specs 
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Indicators, Circuit Condition, On, Off, etc.-2460 (Cont’d) PRODUCT iNDEX & DIRECTORY 


t Mlnelco Inc. - A Talley Ind., Thomaston, CT 06787-04S9,203-283-8261 .. B«1175 


§ Pulizzi Engineering, Inc., Santa Ana, CA 92704-6865, 714-540-4229 . D«2231 

§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 .. B*1122 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 .. 8*1117-1118 

t Vemitron Controis, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 

......... B*1313 

Applied Controls Co, ino, Fairfield, NJ 07006-2828 . 201-227-5454 

§t C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

t Capitol Switch Inc, Danbury, CT 06810 .... 203-744-3300 

Components Unlimrted, Inc, Portland, OR 97223 . 503-620-3522 

Computer Doctors, College Park, MD 20740 . 1-800-RAM-STAR;301-474-3095 

§ Current Ring Co. Inc, Ballwin, MO 63011 . 800-325-8653 

§ Diversified Electronics, Inc, Evansville, IN 47706-1140. 812-426-2806 

§ Dreefs Switch, Inc, Waukegan, IL 60087 .. 312-662-7667;800-323-9605 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 ... 414-449-7487 

ELMA Electronic Inc, Fremont CA 94538 . 415-656-3400 

EMICO Inc, Dublin, PA 18917 . 215-249-9330 

§ Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951-8000 

§ GOThorsen, Rockford, IL 61105-1209 . 815-968-9661 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

.. 800-433-4837 

Kerry Electronics Co, Criton Technologies, Seattle, WA 98109 . 206-281-1300 

Landis & Gyr, Inc, Pleasantville, NY 10570 .. 914-747-3540 

Lark Electronics, Inc, New York, NY 10040 .. 212-569-0430 

Ledtronics, Inc, Torrance, CA 90505 . 213-549-9995 

§ Lite-On Inc, Milpitas, CA 95035 . 408-946-4873 

§Lumex Opto/Comps, Inc, Palatine, IL 60067 . 312-359-2790 

Micro Pneumatic Logic, inc. Fort Lauderdale, FL 33309-1786 . 305-973-6166 

§ Micro Switch, A Honeywell Div, Freeport IL 61032 . 815-235-6600 

§tModutec, Manchester, NH 03103 . 603-669-5121 

NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 

. 416-624-3020 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6V6 .. 519-271-3880 

Oshino Electric Lamp Works, Ltd, Shinagawa-Ku, Tokyo, JAPAN .......... 03-471-8548 

t Penn Keystone Corp, Wallingford, CT 06492 .... 203-294-0537 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 . 201-529-8757 

Silicon Sensors, Dodgeville, Wl 53533 . 608-935-2707 

§ Square D Co, Palatine, IL 60067..... 312-397-2600 

tSR Engineering, BW/IP International, Inc, Garden Grove, CA 92643 .... 714-554-4200 

Star Micronics, Inc, OEM Division, Piscataway, NJ 08854 .. 201-572-9512 

§ Swltchcraft, Inc, A Raytheon Company, Chicago, IL 60630 .. 312-792-2700 

§ Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 . 603-464-5533 

§ Techni-Tool, Plymouth Meeting, PA 19462 . 215-825-4990 

§ Time Mark Corp, Tulsa, OK 74116. 916^8-1220 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 


Indicators, Computer Type & Data Display - See Lamps, Dial, Panel, 
Pilot Incandescent & Accessories (Vol. B) 

Indicators, Distortion - See Analyzers, AF (Vol. D) 

Indicators, Elapsed Time’2200 - See VoL D 

Indicators, Electromechanical - See indicators. Circuit Condition, On / 
Off (Vol. B) 

Indicators, Frequency - See Meters, Frequency (Vol. D) 

Indicators, Directionai>2200 - See Vol. D 

Indicators, Illumination - See Meters, Light (Nonphotographic) (Vol. D) 
Indicators, Instrument, Flag, Pointer, etc.-2450 


Airpax Co., Cheshire Div., Cheshire, CT 06410, 203-271-6000 . D*1137 

RC Corp., Rockville, MD 20852, 301-681-8124;800-638-6S94.. B«1367 

International lnstruments:APrime Technology Company, N. Branford, CT 06471, 

203-481-5721 ... D*1402 

Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 .. D*2214 

t Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459, 203-283-8261 .. B*1175 

Oxley, Inc., Branford, CT 06405, 203-488-1033 ... B*1025 

Sorenson Ughted Controis, Hartford, CT 06114, 203-527-3092;1-800-243-0240 

. B*1198 

Staver Co., Inc., Bay Shore, NY 11706, 516-666-8000 . B*1117-1118 

Advanced Techa R^earch Labs., Alexandria, VA 22312 . 703-756-2920 

Airpax Co., Sensor Div., A Division of North American Philips Corp., Cheshire, CT 06410 

. 203-272-0301 

Beede Electrical Instrument Co, Inc, Penacook, NH 03303 . 603-753-6362 

§Chessell Corp, Newtown, PA 18940 ..... 215-968-0660 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

Components Unlimited, Inc, Portland, OR 97223 . 503-620-3522 

Cron^on Instruments, inc, Glendale Heights, IL 60139 . 312-351-9888 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 60007 . 312-593-1107 

Dixson, Inc, Grand Junction, CO 81503.... 303-242-8863 (ext 223) 

ELMA Electronic Inc, Fremont, CA 94538 .. 415-656-3400 

EMICO Inc, Dublin, PA 18917 ..*.. 215-249-9330 

§FENWAL INC, Ashland, MA 01721 . 508-881-2000 

Hickok Electric Instrument Cleveland, OH 44108 . 216-541-8060 

t Ideal Precision Meter. Brooklyn, NY 11222 . . 212-383-6904 

Jewell Electrical Instruments. Manchester, NH 03108-4038 ... 603-669-6400 

Ledtronics, Inc, Torrance, CA 90505 ... 213-549-9995 

§ Lite-On Inc, Milpitas, CA 95035 .. 408-946-4873 

§ Love Controls Corp, Wheeling, IL 60090... 312-541-3232 

§ Lumex Opto/Compa, Inc, Palatine, IL ^0067 .. 312-359-2790 

§ Modutec, Manchester, NH 03103 . .. 603-666-5121 


NEI Ferranti-Packard Electronics, Mississauga, Ont, CANADA L4W 2P1 
....... 416-624-3020 


tNovatronics Inc, Stratford, Ontario, CANADA N5A6V6 .. 519-271 -3880 

t Penn Keystone Corp, Wallingford, CT 06492 .. 203-294-0537 

§ Ragen Data Systems, Inc, Central Islip, NY 11722 .... 516-234-3800 

Sensitive Research Instruments, Mt Vernon, NY 10550 ... 914-699-9717 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 . 201-529-8757 

t SR Engineering, BW/IP International, Inc, Garden Grove, CA 92643 .... 714-554-4200 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 ... 215-673-5600 

t Teledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

t Vernitech:Vemitron Corp, Deer Pk., NY 11729 . .. 516-586-5100 


Indicators, Liquid Level-2200 -- See Vol. D 

Indicators, Null-2900 - See Vol. D 

Indicators, Numeric Readout - See Tubes, Readout (Vol. A) 

Indicators, Phase Rotation-2200 - See Vol. D 

Indicators, Phase Sequence-2200 - See Vol. D 

indicators, Positioning-2200 - See Vol. D 

Indicators, Power Level - See Monitors, Power (Vol. D) 

Indicators, Pressure - See Gauges, Pressure (Vol. D) 

Indicators, Proximity ~ See Sensors, Proximity (Vol. D) 

Indicators, RF - See Meters, Frequency (Vol. D) 

Indicators, Rotary Shaft Position - See Encoders, Shaft Angle (Vol. B) 

Indicators, Servo-4900 - See VoL D 

Indicators, Shorted Turn - See Testers, Coil (Vol. D) 

Indicators, Sound Level - See Meters, Audio Level (Vol. D) 
Indicators, Speed-3500 

, Control Technology Co., Inc., Long Island City, NY 11101, 718-361-2133 . — 

D*2247 

Disc Instruments, Honeywell, Costa Mesa, CA 92626, 714-433-0343 


........... 8*1949-1950 

Dixson, Inc., Grand Junction, CO 81503, 303-242-8863 (ext 223)... 0*1381,1383 
Servo-Tek Products Co., Hawthorne, NJ 07506, 201-427-3100 .......... B*1302 

§ Action Instruments, San Diego, CA 92123 ..... 619-279-5726 

t AEMC Corporation, Boston, MA 02111 ... 617-451 -0227,•800-343-1391 

Airpax Co., Sensor Div., A Division of North American Philips Corp., Cheshire, CT 06410 

. 203-272-0301 

t Ametek, Inc., Mansfield & Green Div, Largo, FL 34643 .. 813-536-7831 

§ Analogic Corp., Peabody, MA 01961 . 508-977-3000 

t Atec, Inc., Houston, TX 77055. 713-468-7971 

Beede Electrical Instrument Co., Inc, Penacook, NH 03303... 603-753-6362 

Bentiy Nevada Corp., Minden, NV 89423.... 800-227-5514;702-782-3611 

§ Biddle Instruments, Blue Bell, PA 19422 . 215-646-9200 

§ Bindicator, Port Huron, Ml 48061 -0009... 313-987-2700 

§Chessell Corp., Newtown, PA 18940 . 215-968-0660 

Controlex, Inc., New Boston, NH 03070 ...... 603-487-5512 

Crompton Instruments, Inc., Glendale Heights, IL 60139 . 312-351-9888 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 6P007 . 312-593-1107 

§ C-Tek Inc., Wakefield, MA 01880... 617-246-1720 

Digitec, Marion, OH 43302 . 614-387-3444 

§ Dynapar, Gurnee, IL 60031 ..... 312-662-2666 

Eldec Corp, Monitor & Control Div, Lynnwood, WA 98046-0100 . 206-743-1313 

t Electric Tachometer, Philadelphia, PA 19142..... 215-726-7723 

Esterline Angus Instrument Corp, Indianapolis, IN 46224.. 317-244-7611 

t Evershed & Vignoles, Ltd, Me^itt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ . 01-994-3670 

t Faria, Thomas G, Corp, Uncasville, CT 06382-0983 ... 203-848-9271 

Harrel, Inc., E NorwalK CT 06855 . 203-866-2573 

t Howell Instruments, Ft Worth, TX 76107... . 817-336-7411 

§IVO Industries, Inc, Eatontown, NJ 07724 .. 201-542-5151 ;800-932-0489 

Jewell Electrical Instruments, Manchester, NH 03108-4038 ... 603-669-6400 

§ Jumo Process Control, Inc, Bergenfield, NJ 07621 ... 201 -501 -0060 

Mag-Con, St Paul, MN 55113 . 612-633-8820 

Metrix Instrument Co, Houston, TX 77043 ... 713-461 -2131 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110.... 312-426-5900 

PPM, Inc, Cleveland, OH 44139 . 216-349-2300 

§ Ragen Data Systems, Inc, Central Islip, NY 11722 ... 516-234-3800 

Richard-Lee Co, Cranford, NJ 07016 . 201-276-0710 

SGS-THOMSON Microelectronics, Phoenix, AZ 85022 .. 602-867-6100 

t Stemco Instruments, Colt Industries, Longview, TX 75607 . 214-643-3236 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 .. 215-673-5600 

t Teledyne Gurley, Troy. NY 12181 ....... 518-272-6300 

§ Torq Corp, Bedford, OH 44146 . 216-232-4100 

§ Westberg Manufacturing inc. (WESTACH). Sonoma, CA 95476 . 707-938-2121 

Westronics Inc. of Texas, Ft Worth, TX 76161 ... 817-625-2311 

indicators, Temperature - See Meters, Temperature (Vol D) 

Indicators, Temperature (Not Meter Type)"5300 

Frequency and Time Systems, Inc., DATUM, INC., Beverly, MA 01915, 

508-927-8220 ... D*1271 

Omega Engineering, Stamford, CT 06907, 800-826-6342 . D*1015,1331 

§ Action Instruments, San Diego, CA 92123 . 619-279-5726 

§ Acurex Coip./Autodata Div, Mountain View, CA 94039 .. 415-967-9100 

Advanced Techn. Research Labs., Alexandria, VA 22312 . 703-750-2920 

Analogic Corp, Peabody, MA 01961 ..—.. 608-977-3000 
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§t Anritsu Meter Co. of America, Franklin Lakes, NJ 07417 . 201-848-0033 

t Atec, Ino, Houston, TX 77055... 713-468-7971 

§ Athena Controls, Inc., Plymouth Meeting, PA 19462 . 215-828-2490 

§t Bailey Controls Co, Div. of Babcox & Wilcox, Wickliffe, OH 44092 . 216-585-8500 

Barber-Colman Co, IndL Instrs. Div, Rockford, IL 61125-7040 . 815-877-0241 

Biddle Instruments, Blue Bell, PA 19422 . 215-646-9200 

§ Capintec Instruments, Ramsey, NJ 07446 . 201 -825-9500 

C.G. Instruments, Dayton, OH 45459 . 513-434-7643 

§ Chessell Corp, Newtown, PA 18940 . 215-968-0660 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 . 513-866-3300 

§ Eagle Signal Controls A Mark IV Inds. Co, Austin, TX 78753 . 512-837-8300 

§EDL, Inc, Hauppauge, NY 11788 . 510435-2808:1-800-DIAL EDL 

Eldec Corp, Monitor & Control Div, Lynnwood, WA 98046-0100 . 206-743-1313 

§ Everest Interscierrce, Inc, Fullerton, CA 92634-3640 . 714-992-4461 

§ Extech Instruments Corp, Waltham, MA 02154 . 617-890-7440 

§FENWAL INC, Ashland, MA 01721 . 508-881-2000 

§t Fenwal Electronics/APD, Kidde, Inc, Milford, MA 01757 . 508-478-6000 

Fuji Electric Corp. of America, Los Angeles, CA 90017 . 213-622-4490 

§t Gordon Co.iWatlow, Richmond, IL 60071 . 815-678-2211 

Gould Inc, -Recording Systems Division, Cleveland, OH 44114 . 216-361-3315 

t Harrel, Inc, E Norwalk, CT 06855 . 203-866-2573 

t Howell Instruments, Ft Worth, TX 76107 . 817-336-7411 

§IR Scientific, Carlisle, MA 01741 . 508-667-7110 

§Jumo Process Control, Inc, Bergenfield, NJ 07621 .. 201 -501 -0060 

Keystone CartXDn, Thermistor Div, St Marys, PA 15857 . 814-781-1591 

t Lake Shore Cryotronics, Inc, Westerville, OH 43081 . 614-891 -2243 

Leeds & Northrup, General Signal, l^rth Wales, PA 19454 . 215-699-2000 

§ Love Controls Corp, Wheeling, IL 60090 .. 312-541 -3232 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

Metrix Instrument Co, Houston. TX 77043 .. 713-461-2131 

§ National Controls Corp, W. Chicago, IL 60185 . 312-231-5900 

§ Pacific Transducer Corp, Los Angeles, CA 90064 . 213-478-1134 

PPM, Inc, Cleveland, OH 44139 .. 218-349-2300 

Princo Instruments, Inc, Southampton, PA 18966 

Richards, Arklay S, Co, Inc, Newton Highlands, MA 02161 -1793 . 617-527-4385 

t Rustrak Instruments, Mark IV Company, E Greenwich, Rl 02818 . 401-884-6800; 

800-332-3202 

§ Solder Absorbing Technology (SAT), A Spirig Co, Springfield, MA 01108 

. 800-628-8862 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 . 215-673-5600 

§Tempil Div, Big Three Inds, S. Plainfield, NJ 07080 . 201-757-8300 

t Transicoil Inc, Penn Airborne Products, Southampton, PA 18966 . 215-355-3400 

§ United Electric Controls, Watertowa MA 02172 . 617-926-1000 

§ West Instrument, A Mark IV Company, Schiller Paric, IL 60176 . 312-678-6400 


Indicators, Tilt-2200 - See Vo/. D 

indicators, VSWR - See Meters, Standing Wave Ratio (Voi. D) 

Indicators (MIL), Fault Locating-2440 

t Airpax Co., Cheshire Div., Cheshire. CT 06410,203-271-6000 . D«1137 

Dio-Rey, Div. of Info-Ue, Fairview, NJ 07022, 201-941-4455. B*1073 

RC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594. B«1367 

t Minelco Inc.-A Talley lnd.,Thomaston,CT 06787-0459, 203-283-8261 .. B*1175 
Quainec Technologies, Inc., Palo Alto, CA 94303-1706, 408-984-1763 ... D«1336 

Biddle Instruments, Blue Bell, PA 19422 . 215-646-9200 

Capitol Switch Inc, Danbury, CT 06810 . 203-744-3300 

§ Current Ring Co. Inc, Ballwin, MO 63011 ... 800-325-8653 

Ledtronics, Inc, Torrance, CA 90505 . 213-549-9995 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440 . 513-426-6000 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

inductance Comparators - See Bridges, Inductance (Vol. D) 
Inductance Standards - See Standards, Inductance (Vol. D) 

Induction Potentiometers - See Resolvers, Synchro (Vol. D) 

Inductors - See Coils (Vol. A) 

Inductors (MIL) - See Coils (MIL) (Vol. B) 

Inductors, Surface Mount-1800 - See Voi. A 

Infrared Emitter Detectors - See Emitters/Detectors, Infrared (Vol. B) 

Infrared (IR) Equipment (MIL)-2440 

§ American Laser Systems, Inc, Goleta, CA 93117 . 805-967-0423 

Burleigh Instruments, Fishers, NY 14453 . . 716-924-9355 

§ Capintec Instruments, Ramsey, NJ 07446 . 201 -825-9500 

§t Casso-Solar, Pomona, NY 10970 .. 914-354-2500 

t Cincinnati Elctms, Cincinnati, OH 45241 . 513-733-6100 

§t Codenoll Technology Corp, Yonkers, NY 10701 .. 914-965-6300 

t Diversified Optical Products, Inc, Diversified Optical Corp, Salem, NH 03079 

. 603-898-1880 

§ EDL, Inc, Hauppauge. NY 11788 . 516-435-2808;1 -800-DIAL EDL 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123 . 619-279-8034 

ElectroPhysics Corp, Nutley, NJ 07110 .. 201 -667-2262 

ELVOiDivision of Zumbach Electronics Corporation, Mt Kisco, NY 10549 

. 914-241-1008 

§ Everest Interscience, Inc, Fullerton, CA 92634-3640 . 714-992-4461 

tGlenro, Inc, Paterson, NJ 07501 . 201-279-5900:800-922-0106 

t Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 . 612-870-5186 

tIR Scientific. Carlisle. MA 01741 . 508-667-7110 

§t Mikron Instr, Wyckoff. NJ 07481 .. . 201-891-7330 

t Photo Research:Kollmorgen, Chatsworth. CA 91313-2192 . 818-341-5151 

t Radiometrics. Inc, Huntsville, AL 35803 .. 205-881-1272 


Instrumentation, Rber Optic-2475 


t Sdentific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 

§ S. F. Products Corporation, Southport, CT 06490. . 203-929^180 

§t UTI Instruments Co, Milpitas, CA 95035-2008 .. 408-945-1955 

§tXedar Corp, Boulder, CO 80301 . 303-443-6441 


Infrared Soldering - See Soldering Equipment, Infrared (Vol. D) 

Inks for Thick Film Microcircuits-1700 - See Vol. C 
Input/Output Equipment, Voice-2000 - See Vol. D 

Input/Output Switching Modules - See Modules, Control & Switching 
(Vol. D) 

Inserters, DIP & IC ~ See Extractors, DIP & IC (Vol. C) 

Insertion Loss Measurement Systems-2900 - See Vol. D 
Inserts — See Bushings, etc. (Vol. C) 

Inspection Systems, Visual, Surface Mount-4100 - See Vol. D 

Installation Equipment, Fiber Optic-2475 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
.. B-1218-1219 

Dubbeldee Harris Diamond Corp.:D. Drukker & Zn. N.V, Mt Arlington, NJ 07856 


..... 201-770-1420 

§ EXFO EO. Engineering, Quebec City, Quebec, CANADA G1N 3Y2. 418-683-0211 

t Foundation instruments Inc, Nepean, ON, CANADA K2E 7J6 . 613-226-4000 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

tlNrELCO,Acton,MA01720 . . 508-264-4485 

NEC Electronics, Inc, Mountain View, CA 94039 . . 415-960-6000 

§ Paladin Corp, Newbury Park, CA 91320 . 805-499-0318 

Instrumentation, Fiber Optic-2475 

Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 

. B*1206-1207 

t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 . B*1615 

Biddle Instruments, Blue Beil, PA 19422 . 215-646-9200 

§ EXFO EO. Engineering, Quebec City, Quebec, CANADA G1N 3Y2 . 418-683-0211 

t Fibronics International Inc, Communications Way, Hyannis, MA 02601-1892 

. 508-776-0700 

t Galileo Electro-Optics Corp, Sturbridge, MA 01566 . 508-347-9191 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

tlNrELCO,Acton,MA01720 . 508-264-4485 

LeCroy Corp, Chestnut Ridge, NY 10977 . 914-425-2000 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

RehlanderAssocs., Beverly, MA 01915 . 617-922-5961 

§ SC Technology, Inc, Livermore, CA 94550 . 415-373-9230 

Tektronix, Inc, Beaverton, OR 97077 . 800-835-9433 

U.S. Instr. Rentals, San Mateo, CA 94403 . 800-824-2873 

Volpi-MFG-USA, Auburn, NY 13021 . 315-255-1737 


Welch Allyn, Inc, Industrial Products Division, Skaneateles Falls, NY 13153-0187 
.. 315-685-8945 

Instrument Design Services (Industrial) - See Services, Instrument 
Design (Industrial) (Vol. D) 

Instrument Parts, Precision - See Bearings (Vol. C), Gears & Gear 
Mechanisms (Precision) (Vol. C) 

Instruments, Test & Measuring, Cryogenic-2900 - See Vol. D 

Instruments, Test & Measuring, GPIB (IEEE 488) Compatible-2900 - 
See Vol. D 

Instruments, Test & Measuring, Personal Computer-2900 - See 
Vol.D 

Insulation Materials-3100 - See Vol. C 

Insulation Parts, Fabricated-3100 - See Vol. C 

Insulators, Antenna-3100 ~ See Vol. C 

Insulators, Bushing (Metallized) - See Bushings, etc. (Vol. C) 

Insulators, Clip, Test & Battery-3100 - See Vol. C 

insulators. Heat Sinks-3100 — See Vol. C 

Insulators, Mica-3100 ~ See Vol. C 

Integrated Circuit Handlers - See Handlers, Integrated Circuit 
(Automatic) (Vol. D) 

Integrated Circuit Interconnect Systems-3200 - See Vol. C 
Integrated Circuit Design Aids-4200 - See Vol. C 

Integrated Circuits, Bipolar, Digital, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, Bipolar, Linear, Surface Mount-3130 - See 
Vol. A 
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Intensifiers, Image-2450 


Integrated Circuits, Bipolar, Memories, Surface Mount-3130 - See 
Vol.A 

Integrated Circuits, Custom/Semicustom, Surface Mount-3130 - 
See Vol. A 

Integrated Circuits, Custom/Semicustom-3130 - See Vol. A 

Integrated Circuits, Data Aquisition System-3130 — See Vol. A 

Integrated Circuits, Digital-3130 - See Vol. A 

Integrated Circuits, Digital, Surface Mount-3130 - See Vol. A 

Integrated Circuits, Gate Array, Surface Mount-3130 See Vol. A 

Integrated Circuits, Interface-3130 - See Vol. A 

Integrated Circuits, Interface, Surface Mount-3130 ~ See Vol. A 

Integrated Circuits, Linear-3130 - See Vol. A 

Integrated Circuits, Linear, Surface Mount-3130 - See Vol. A 

Integrated Circuits, Logic, Surface Mount-3130 - See Vol. A 

Integrated Circuits, Logic, Programmable-3130 - See Vol. A 

Integrated Circuits, Memory-3130 - See Vol. A 

integrated Circuits, Microprocessor-3130 - See Vol. A 

Integrated Circuits, Microprocessor, Surface Mount-3130 - See 
Vol. A 

Integrated Circuits, MOS, Digital, Surface Mount-3130 - See Vol. A 

Integrated Circuits, MOS, Linear, Surface Mount-3130 - See Vol. A 

Integrated Circuits, MOS, Memory, Surface Mount-3130 See 
Vol.A 

Integrated Circuits, Silicon Monolithic, Unpackaged Chips-3130 - 
See Vol. A 

Integrated Circuits, Standard Ceils-3130 - See Vol. A 
Integrators, Electronic-2325 - See Vol. D 
Integrators, Mechanical & Electromechanical-2200 - See Vol. D 
Intensifiers, Image-2450 

AEG Corporation. Somerville, NJ 08876-1269 ... 201-231-8300 

t Colorado Video, Inc, Boulder. CO 80306. . 303-530-9580 

§ Data Translation, Incx, Marlboro, MA 01752 . 508-481-3700 

t EEV Inc, Elmsford, NY 10523. . 914-592-6050 

ElectroPhysics Corp, Nutley, NJ 07110 .. 201-667-2262 

General Electric Solid State Oiv, aE Corporation, Somerville, NJ 08876 

. 201-685-6530 

Hamamatsu Photonics K.K, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

Imaging & Sensing Technology Corp, Horseheads, NY 14845 . 607-796-3372 

Interelectronics Corp, Congers, NY 10920 .. 914-EL8-8000 

t Litton Electron Devices, San Carlos, CA 94070 . 415-591-8411 

§ Siemens Corr^x>nents, Inc, Special Products Div, Iselin, NJ 08830 .. 201 -321-3400 

§t Varo Electron DevicesAn Imo IrKte. Co, Garland, TX 75046 . 214-487-4129 

Intercom Systems - See Switching Systems, Audio (Vol. D) 
Interconnection Systems-3200 - See Vol. C 
Interfaces, Computer/Peripheral-2000 — See Vol. D 
Interfaces, Telex/Computer-1900 - See Vol. D 
Interrupters, Ground Fault-4300 

K-Tronics, K.T. Elctms. Inc., Sunnyvale, CA94086,1-800-888-ELCO ... B«1375 

Marway Proda. Inc., Santa Ana, CA 92703, 714-973-1800.. D«2214 

Perma Power Elctms., Chicago, IL 60648. 312-647-9414 . C*1620 

§ Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951 -8000 

t Square D Co, Palatine, IL 60067 . 312-397-2600 

§ Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

Interrupters, Optoelectronic-3700 

§ Clairex Electronics, Ciairex Corporation, ML Vernon, NY 10550,914-664-6602 

.. B»1320 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

. B*1325-1326,1332 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430,201-529-8757 

.. B*1340-1343 

t Computer Optical Products, Inc, Sutx of Hathaway Corp, Chatsworth, CA 91311-6910 

.. 818-882-0424 

§ General Electric Solid State Div, QE Corporation, Somerville, NJ 08876 

...:... 201-685-6530 

§t Optek Techrx>iogy Inc, McKinney, TX 75069.. 214-542-9461 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830 . 201 -321 -3400 

t Silicon Sensors, Dodgevlltei Wl 53533 .. . . 608-935-2707 

Texas Instruments, Data/Image Sensing (Opto), Dallas, TX 75265 . 214-995-6611 


PRODUCT INDEX & DIRECTORY 

Interrupters, Photo-3700 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 

... ..... B»1325-1326,1330-1332 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430,201-529-8757 

. B«1340-1343 

t Atlantic Solar Products, Baltimore. MD 21237 .301-686-2500;806-237-6527 

t Computer Optical Products, Inc, Sub. of Hathaway Cotp, Chatsworth, CA 91311-6910 

. 818-882-0424 

t Silicon Sensors, Dodgevillei Wl 53533 ... 608-935-2707 

Interrupters, Power-4300 

Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

.. B«1406 

Schurter, Inc., Petaluma, CA 94952, 707-778-6311 .... B«1408 

§ Electronic Specialists, Natick, MA 01760 .. 617-655-1532;800-225-4876 

t LSI Jennings, San Jose, CA 95122-2696. . . 408-292-4025 

Marway Prods. Inc, Santa Ana, CA 92703. . 714-973-1800 

Mechanical Products Inc, Jackson, Ml 49204 . . 517-782-0391 

t Ross Engineering Corp, Campbell, CA 95008. ... 408-377-4621 

Schaffner EMC, Inc., Instr. Div, Union, NJ 07083 . 201-851-0644;800-367-5566 

Interrupters, Vacuum-4300 

t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 . B*1615 

t LSI Jennings, San Jose, CA 95122-2696. 408-292-4025 

Intervalometers - See Timers (Vol. D) 

inverters, DC to AC - See Power Supplies, AC Output (Vol. D) 

Inverters (MIL), DC to AC-2440 

Avionic Instruments, Avenel,NJ 07001, 201-388-3500 . D*2172 

Ion, implanter, medium current-4100 - See Vol. D 
isolators, Antenna-1900 - See VoL D 
Isolators, Ferrite-3450 - See Vol. A 
Isolators, High Voitage-4050 - See Vol. D 
Isolators, Line-4050 ~ See Vol. D 
Isolators, Microwave (All Types)-3450 - See Vol. A 
Isolators, Muiti-channel-1900 ~ See Vo/. O 
Isolators, Optoelectronic-3700 

§ A E G Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 . B*1127 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, 

Slatersville, Rl 02876, 401-762-3800 . B-1317 

§ Ciairex Electronics, Clairex Corporation, ML Vernon, NY 10550,914-664-6602 

. B*1320 

§ EG & G Vactec, SL Louis, MO 63132,314-423-4900. B*1321 

Grayhill Inc., La Grange, IL 60525, 708-354-1040 . B*1511 

§ Marktech International Corp., Menands, NY 12204, 518-436-5865... B*1172-1173 

Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 . D*2214 

§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 .... B*1326-1329 
Philips ECG, American Philips Co., Waltham, MA 02254, 617-890-6107 .. A*2197 
§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

.. B-1335 

Aborn Electronics Inc, San Jose, CA 95131 . 408436-5444 

§A E G Corporation, Somerville, NJ 08876-1269 . 201-231-8300 

§ APEC Fiber Optics Corp., College Station, TX 77840 . 409-693-5397 

AT&T Microelectronics, Allentown, PA 18103 .. 1-800-372-2447;ln Caa: 

1-800-553-2448 

t Atlantic Solar Products, Baltimore, MD 21237 . 301 -686-2500;800-237-6527 

t Dionics, Westbury, NY 11590 .... 516-997-7474 

§ FDK Anierica, Inc, Fuji Electrochemical Co, Ltd, Cerritos, CA 90701 .... 213404-1770 
§ General Electric ^lid State Div, G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

Hamamatsu Photonics K.K, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

§ Hewlett-Packard Co, Cupertino, CA 95014. 800-752-0900 

§ Lumex Opto/Comps, Inc, Palatine, IL 60067 . 312-359-2790 

§t MERET. Inc, Santa Monica, CA 904044998 . 213-828-7496 

§t Motorola Semiconductor Proda Sector, Phoenix, AZ 85018-6606 . 602-244-6900 

§ NTE Electronica Inc, Bloomfield, NJ 07003 . 201-748-5089 

§ Optek Technology Inc, McKinney, TX 75069. . 214-542-9461 

§ Optics for Research, Inc, Caldwell, NJ 07006 ... 201-228-4480 

Opto 22, Huntington Bch, CA 92649 . 714-891-5861 

§t Quality Technologiea Palo Alto, CA 93404.. 415498-0400 

§t Raytheon Co, Quincy. MA 02169 . . 617478-5300 

RehlanderAssocs, Beverly, MA01915 . 617-922-5961 

tShokai Far East, Ltd, Hartsdale, NY 10530 .. 914-681-0700 

§ Siemens Componenta Inc, Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

Siemens Componenta Inc, Special Products Div, Iselin, NJ 08830 . 201-321-3400 

t Silicon Sensora Dodgeville, Wl 53533 . 608-935-2707 

t Silonex Inc, Plattsburgh, NY 12901 .... 518-561-3160 

SSAC Incorporated, Bakfwinsville, NY 13027 . 315-638-1300 

§t Teledyne Solid Stata A Div. of Teledyne Relaya Hawthorne, CA 90250 

. 213-777-0077 

§t Texas Instra, Inc, Dallaa TX 75380 . 800-232-3200 (ext 700) 

§ Texas Instrumenta Data/Image Sensing (Opto), Dallaa TX 75265 . 214-995-6611 

Isolators, Signal (I, V,)-1900 - See Vol. D 

Isolators, Source - See Isolators, Line (Vol. D) 
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PRODUCT INDEX & DIRECTORY 


Keyboards, Full Travel-5150 


Isolator Systems, Multiplexed-1900 - See Vof. D 
Jack Adapters (All Types)-2100 ~ See Vo/. C 
Jack Covers-2100 — See Vol. C 

Jack Panel Assemblies & Access. — See Panels, Jack (Vol. C) 

Jacks (All Types)-2100 - See Vo/. C 
Jacks, Modular Telephones-2100 - See Vol. C 
Jacks (MIL)-2440 

AMP, Harrisburg, PA 17105, 717-564-0100 ... C-1157 

t Andon Elctrns. Corp., Uncoln, Rl 02865, 401-333-0388. C-1269 

§ Concord Electronics Corporation, New York, NY 10012,1-212-777-6571 . 

C*1313 

t Daburn Electronics a Cable Corp., Northvale, NJ 07647, 201-768-5400 .. C-1848 

Joio industries, Inc., Garden Grove, CA 92643, 714-554-6840 . C«1395 

§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

. C»1535-1536 

Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269 ;508-699-3450 . C-1543 

U.S. Terminals, Cincinnati, OH 45243, 513-561-8145 . C»1557 

t Accurate Electronics, Elyria, OH 44036 ... 216-366-6330 

t ADC Telecommunications, Inc., Minneapolis, MN 55435. 612-835-6800 

Autoswage Products, Shelton, CT 06484 . 203-929-1401 

t DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

... f . 212-691-9050 

§t M/A-COM Omni Spectra, Inc., Merrimack NH 03054 . 603-424-4111 

t Shogyo Internationa! Corp., Great Neck, NY 11021 . 516-466-0911 

tTrompter Electronics, Inc., Sterling Holding, Westlake Village, CA 91359-5069 

. 818-707-2020 

Jammers (M8L)“2440 

t American Electronic Laboratories, Inc., Lansdale, PA 19446 . 215-822-2929 

t Cincinnati Elctrna, Cincinnati, OH 45241 ..... 513-733-6100 

t Litton Electron Devices, San Carios, CA 94070 .. 415-591-8411 

t Lockheed Electronics Cck Inc., Lockheed Corporation, Plainfield, NJ 07061 

. 201-757-1600 

t Signatron, A Unit of Sundstrand C^rp., Lexington, MA 02173 . 617-861 -1500 

t Watkins-Johnson Co., Palo Alto, CA 94304 . 415-493-4141 

Jamming Systems (MIL)>2440 

t American Electronic Laboratories, Inc., Lansdale, PA 19446 . 215-822-2929 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

t E-Systems, Greenville Div., Greenville, TX 75401 . 214-455-3450 

t Signatron, A Unit of Sundstrand Corp, Lexitigton, MA 02173 . 617-861 -1500 

t Tracer Flight Systems, Inc, Tracor, Inc, A Westmark Co., Santa Ana, CA 92705 

. 714-662-0333 

tWatkins-Johnsor^Co, Palo Alto, CA 94304 . 415-493-4141 

Jigs And Fixtures, Chassis & Circuit Board-4100 - See Vol. D 

Joint Compounds, Semiconductor ~ See Coatings, Compounds, 
Lubricants, etc., Heat Conductive (Vol. C) 


Joints, Rotary, Fiber Optic-2475 

Adams Rite Products, Inc, Glendale, CA 91204 ... 818-241 -5121 

t Litton Poly-Scientific, Div. of Litton industries, Blacksburg, VA 24060-3100 

...... 703-953-4751 

§ 3M Fiber Optic Products, Inc., W. Haven, CT 06516 .. 203-934-7961 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 


Joints, Rotary, Microwave-3450 — See VoL A 
Joysticks - See Controls, Computer Input (Vol. D) 

Joysticks, lndyctive-2200 — See Vol. D 
Joysticks, Potentiometer-2200 — See Vol. D 
Joystick, Toggle Switch-2200 ~ See Vol. D 
Jumpers, Bonding-2100 “ See Vol. C 
Jumpers, Circuit B0ard-21OO — See Vol. C 
Jumpers, Wire, Terminated ™ See Cords, Patch (Vol. C) 
Junctions, Hybrid, Microwave-3450 - See Vol. A 
Keyboard Legends and Symbo8s-5150 

Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 


B*1860 

Flex-Key Corp., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 

........ B-1863 

GrayhIH Inc., La Grange, IL 60525, 708-354-1040 .. B»1864-1865 

Interswitch, Wm, J. Purdy Co., Burlingame, CA 94010,415-347-8217 _ B*1867 

Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 . 

8*1868-1869 

Lucas Durallth Corporation, Millville, NJ 08332, 609-825-6900 . B*1873 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 ... 8*1801,1877 

MOLEX, Inc., Usle, IL 60532, 312-969-4550 . B*1815 

t Orbit Instrument of Cai., Cypress, CA 90630, 714-527-0561.. B*1881 

Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

........ B*1882 

t Risk, George, Inda, Kimball, NE ^145, 308-235-4645 .. B*1883 


Veetronix, Inc., Uxington, NE 68850, 308-324-4600 .... B*1853 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

§Alps Electric (USA), Inc., San Jose, CA 95134 .. 408-432-6000 

Arkay Engravers, Inc., Ronkonkoma, NY 11779 . 516-467-7795 

t Barrington Plastics, ML Laurel. NJ 08054 . 609-235-5151 

§ Bowmar Instrument Corp, Data Entry Divisiori^ Cleanvater, FL 34622-4796 

. 813-573-2525 

Conductive Rubber Technology, Santa Barbara, CA 93103 . 805-965-6511 

Control Displays, Inc, Colmar, PA 18915 ... 215-822-3383 

Electronic Components Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

...... 612-375-9639;800-826-8719 

§ Electronics Research Associates Inc, Winsted, CT 06098 ..... 203-379-2731 

GM Nameplate, Ina, Seattle, WA 98119 . 206-284-2200 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 ........ 206-284-5475 

t Interface Products, Inc, Oceanside, CA 92056 . 619-946-0230 

nrw Cortron, Illinois Tool Works, Elmhurst IL 60126 . . 312-279-9110 

Mantex Corp, Oxford, Ml 48051 . 313-628-8200 

§ MEC A/S, Ballerup, DENMARK DK-2750 ...... 011-4542973366 

Plasticorp, Harbor City, CA 90710.. 213-539-9530 

Keyboards, Address Encoded-5150 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1859 

t Flex-Key Corp., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 

. B*1863 

Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 . 8*1801,1876 

Oak Switch Systems, Crystal Uke, IL 60014,815-459-5000 . B*1880 

t Orbit Instrument of Cal., Cypress, CA 90630, 714-527-0561 . B*1881 

Preh Electronic industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

. B*1882 

t Risk, George, inds., Kimball, NE 69145, 308-235-4645 . B*1883 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

§Alps Electric (USA), Inc., San Jose. CA 95134 . 408432-6000 

§ Ash-Lan Comps., Ash-Lan, Inc, Dallas, TX 75244 . . 214-8514005 

t Bowmar Instrument Corp., Aerospace Div., Ft Wayne, IN 46809 . 219-747-3121 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 346224796 

. 813-573-2525 

t Capitol Switch Inc, Danbury, CT 06810 . 203-744-3300 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 

Innovatek Microsystems, Inc, Millerton, NY 12546-9720 . 914-373-9003 

ITW Cortron, Illinois Tool Works, Elmhurst IL 60126 .. 312-279-9110 

§Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Mantex Corp, Oxford. Ml 48051 . 313-628-8200 

Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-755-7660 

t Orbit Instrument Corp, Hauppauge, NY 11788 . 516-435-8300 

t SMK Electronics Corporation, USA, Placentia, CA 92670 . 714-996-0960 

Keyboards, Capacitive-5150 

t Amkey. Methuen, MA 01844, 508-975-5445 ...... B*1856-1857 


Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 .. 

B*1860 

AEG Corporation, Telefunken Semiconductors Div, Somerville, NJ 08876-1269 


... 201-231-8300 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 . 414-355-8300 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 
§ Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 .. 408-737-7683 

Keyboards, Conductive Rubber-5150 

intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284-5475 

..... B*1866 

Jayco Plastics of Caiifomia, Inc., Orange, CA 92665, 714-974-1701 . B*1868 

Advanced Input Devices, Coeur d’Alene, ID 83814 .... 208-765-8000 

t AME Corporation, Towaco, NJ 07082-0195 ..... 201 -263-1700 

§ Ash-Lan Comps., Ash-Lan, Inc.; Dallas, TX 75244 .... 214-851 -4005 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

......... 813-573-2525 

t Flex-Key Corp, Sub. of Astronics Corp, Glouc^ter, MA 01930.......... 508-281 -2040 

Ghielmetti, fnc, Los Angeles, CA 90028-8770.. 213-463-5111 

GM Nameplate, Inc, Seattle, WA 98119 .... 206-284-2200 

§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ... 818-787-0311 

§ Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-755-7660 

OMNI Switch USA Inc, Phoenix, AZ 85027 .. 602-582-0629 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 . 415-475-9000 

SMK Electronics Corporation, USA, Placentia, CA 92670 .. 714-996-0960 

Keyboards, Ferrite Core-5150 

rrw Cortron, Illinois Tool Works, Elmhurst, IL 60126 .... 312-279-9110 

§ Keytek Keyboards Canada Inc., Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Keyboards, Full Travel-5150 

t Amkey, Methuen, MA 01844, 508-975-5445 .. B*1856-1857 

§ Cherry Electrical Products, Cherry Corporation, Wauk^n, iL 60087, 

312-360-3500 ........ B*1859 

Cn Electronics, Stratford, CT 06497,203-386-9779 ... D*1087 

§t Digitran Division, Xcel Corporation, Pa^dena, CA 91107,818-791-5600 . 

B*1860 

§ GrayhIH Inc., La Grange, IL 60525,708-354-1040 .... B*1865 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 .. B*1801,1876-1877 

§ Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 .. B*1880 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578,312-438-4000 

...... ... B*1882 

Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 ..... B*1885 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 


AEG Corporation, Telefunken Semiconductors Div, Somerville, NJ 08876-1269 

....... 201-231-8300 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 


B*51 
















































































































Keyboards, Full Travel-5150 (Cont’d) PRODUCT INDEX & DIRECTORY 


§ Alps Electric (USA), Inc, San Jose, CA 95134....... 408-432-6000 

§Ash-LanComps,Ash-Lan,Inc,Dallas,TX75244 .... 214-851-4005 

Bowmar InsUument Corp, Aerospace EMv, Ft Wayne, IN 46809... 219-747-3121 

§ Bowmar Instrument Corp, Data Entry Oivi^on, Clearwat% FL 34622-4796 

. ............I.. 813-573-2525 

t Capitol Switch Inc, Danbury, CT 06810*...... . 203-744-3300 

§ Cincinnati Eiectrosystems, Loveland, OH 45140 . 513-831-6800 

Computron Display Systems, XceiCorporatba Pasadena, CA 91107 ... 818-791-5600 

Conductive Rul:^ Technology, Santa Barbara, CA 93103 .. 805-965-6511 

tControl Displays, Inc, Colmar, PA 18915.... 215-822-3383 

DSA, lna(Dai-lchi Stxyi of America), Div, of Leader Instruments, New York, NY 10011 

........ 212-691-9050 

§ EECO Incorporated. Santa Ana, CA 92702-0659 . 714-835-6000 

Electronics Research Associates Inc, Winsted, CT 06098 ... 203-379-2731 

fFlex-Key Corp, Sub. of Astronics Corp, Gloucester, MA 01930 . 508-281-2040 

§ Fujitsu of AmWica, Sante Clara, CA 95054 ... 408-562-1000 

t lEE (industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-IW11 

Intaq Electrotouch Sys,GM Nameplate, Inc, Seattle, WA 98119 . 206-284-5475 

ITW Cortron, Illinois Tool Works, Elmhurst IL 60126 .... 312-279-9110 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4Q 3W8 .... 416-727-9491 

§ Maxi-SwItch Co, Sulx of EECO, Minneapolis, MN 55433 . 612-755-7660 

Noble U.SA, Inc, Rolling Meadows, IL 60008 .. 312-364-6038 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 .. 415-475-9000 

SMK Electronics Corporation, USA, Placentia, CA 92670 . 714-996-0960 

Spectra Lux Corp, Kirkland, WA 98034 . . 206-747-0560 

Keyboards, Hard Contact-5150 

t Amkey, Methuen, MA 01844, 508-975-5445 . B«1856-1857 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 ... B*1859 

§Grayhill Inc., U Grange, IL 60525, 708-354-1040 . B«1865 

Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 . B«1868 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 ....... B«1801.1876 

§ Push Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

.. BM882 

t Risk, George, inds., Kimball, NE 69145, 308-235-4645 . B«1883 

Texas instruments. Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 . B*1885 

Advanced Input Device Coeur d’Alene, ID 83814 ... 20&-76^8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

§ Ash-Lan Comps, Ash-Lan, Inc, Dallas, TX 75244 . 214-851-4005 

t Bowmar Instrument Corp, Aerospace Div, Ft Wayne, IN 46809 . 219-747-3121 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 .... 414-355-8300 

tCapitol Switch Inc, Danbury, CT06810 .... 203-744-3300 

Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

EECO Incorporated. Santa Ana. CA 92702-0659 .. 714-835-6000 

t Flex-Key Corp, Sub. of Astronics Corp, Gioucest^, MA 01930.. 508-281-2040 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .. 818-787-0311 

rrW Cortron, Illinois Tool Works, Elmhurst IL 60126 .... 312-279-9110 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Marquardt Switches Inc, Cazenovia, NY 13035 ..... 315-655-8050 

§ Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 .... 612-755-7660 

Oak Switch Systems, Crystal Lake, IL 60014... 815-459-5000 

SMK Electronics Coiporarion, USA, Placentia, CA 92670 ... 714-996-0960 

Spectra Lux Corp, Kirkland, WA 98034 .. 206-747-0560 

Keyboards, Lighted-5150 

t Flex-Key Coip., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 

. B-1863 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 . B*1864-1865 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

. B«1870-1872 

t Orbit Instrument of CaL, Cypress, CA 90630,714-527-0561 . . B«1881 

tRi8k,George, Inds., Kimball, NE 69145,308-235-4645 . B*1883 

Advanced Input Devices, Coeur d'Alene ID 83814 . 208-765-8000 

§ Ash-Lan Comps, Ash-Lan, Inc, Dallas, TX 75244 .. 214-851-4005 

§ Bowmar Instrument Corp, Data Entry Diviston, Clearwater, FL 34622-4796 

. 813-573-2525 

Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 . 414-355-8300 

t Capitol Switch Inc, Danbury, CT 06810 . . 203-744-3300 

t Control Displays, Inc, Colmar, PA 18915 .. . 215-822-3383 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 . 2134635111 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 . 206-284-5475 

t Interface Products, Inc, Oceanside, CA 92056 .. 6139430230 

ITW Cortron, Illinois Tool Works, Elmhurst, IL 60126 . 312-2739110 

Memtron Technologies, Inc, Frankenmuth, Ml 48734 . 517-652-2656;803234-7525 

OMNI Switch USA, Inc, Phoenix, AZ 85027 . 602-582-0629 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 .. 415-4739000 

Spectra Lux Corp, Kirkland, WA 98034 .. . 203747-0560 

t Stacoswitch, Costa Mesa, CA 92626.. 714-5433041 

§ Topflight, York, PA 17404 ... 717-8439901 ;8032339386 

Keyboards, Low Profile-5150 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .............. B«1859 


§t Oigitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 . 

B*1860 

t Flex-Key Corp., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 


... B*1863 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 . B*1864-1865 

Low Key Co^ratibn, Strong Group, Gloucester, MA 01930,508-281-0448 

. B*1871-1872 

Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . B«1880 

t Orbit Instrument of Cal., Cypress, CA 90630, 714-527-0561 .. B«1881 


§ Preh Electronic Industries, Inc., Uke Zurich, IL 60047-2578,312-438-4000 


......... ... B*1882 

§tRisk, George, Inds., Kimball, NE69145,308-235-4645 ... B*1883 

Advancjed Input Devices, Coeur d’Alene, ID 83814 .. 2037638000 

AEG Corporation, Teiefunken Semiconductors Div, Somerville, NJ 088731269 

. 201-231-8300 

§ Alps Electric (USA), Inc, San Jose, CA 95134...... 403432-6000 

§ Ash-Lan Comps, Ash-Lan, Inc, Dallas, TX 75244 . 214-851^005 

t Bowmar instrument Corp, A^ospace Div, Ft Wa^e, IN 46809. 213747-3121 

§ Bowmar Instrument Corp, Data Entry Division, Cieanvater, FL 34622-4796 

. 813-573-2525 

Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 .. 414-3538300 

Computron Display Syst^nns, Xcel Corporation, Pasadena, CA 91107 ... 813791-5600 
DSA, lnc.(Dai-lchl Shoji of America), Div. of Leader Instruments, New York, NY 10011 

. 212-691-9050 

T Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

§ EECO Incorporated, Santa Ana, CA 92702-0659 .. 714-835-6000 

§ Electronics Research Associates Inc, Winsted, CT 06098.. . 2033732731 

§ Fujitsu Of America, Santa Clara, CA 95054. . 403562-1000 

Ghielmetti, Ina, Los Angeles, CA 900238770... 2134635111 

t GM Nameplate, Inc, Seattle, WA 98119. . 203284-2200 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .. 813787-0311 

Intaq Electrotouch Sys, GM Nameplate, Inc, Se^tie^ WA 98119 . 203284-5475 

rrW Cortron, Illinois Tool Works, Elmhurst, IL 60126 . . 312-2739110 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 413727-9491 

§ Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-7537660 

Memtron Technologies, Inc, Frankenmuth, Mi 48734 . 517-652-2656;803234-7525 

Moxness Products, Inc, Versa Technologic Racine, Wl 53405 . 414-554-5050; 

8035535706 

NMB Technologies, Chatsworth, CA 91311 . 813341-3355 

Noble U.SA, Inc, Rolling Meadows, IL 60008 .;.... 312-364-6038 

SMK Electronics Corporation, USA, Placentia, CA 92670. 714-9930960 

t Stacoswitch, Costa Mesa, CA 92626. 714-5433041 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 . 403737-7683 

§ Texas instruments. Connector System, Attleboro, MA 02703 .508-6935269; 

5036933450 

§ Texas Instrs, Matls. & Controls Grp, Attleboro, MA 02703. 617-6933800 

t Transicoil, Irw, Worcester, PA 194939990. 213277-1300 

Keyboards, Membrane-5150 

Bergquist, Minneapolis, MN 55435,800-328-3882 .... B*1858 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1859 

Electronics Research Associates Inc., Winsted, CT 06098,203379-2731 . 

B«1861 

Jayco Plastics of California, Inc., Orange, CA 92665,714-974-1701 . B«1868 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

.. B*1870,1872 

Lucas Duralith Corporation, Millville, NJ 08332, 609-825-6900 . B*1873 

Memtron Technologies, Inc., Frankenmuth, Ml 48734, 517-652-2656;800-234-7525 

.. B*1878 

MOLEX, Inc., Usie, IL 60532, 312-969-4550 .... B*1815, C*1451 

NMB Technologies, Chatsworth, CA 91311,818-341-3355 . B*1879 

§ Oak Switch Systems, Crystal Uke, IL 60014,815-459-5000 . B*1880 

PacTec, UFrance Cmp., Philadelphia, PA 19153, 213365-8400. C*1068 

§ Preh Electronic Industries, Inc., Uke Zurich, IL 60047-2578, 312-438-4000 

. B*1882 

Advanced Input Devices, Coeur d’Alene ID 83814 . 2037638000 

AEG Corporation, Teiefunken Semiconductors Div., Somerville, NJ 088731269 

. 201-231-8300 

§ Alps Electric (USA), Inc., San Jose, CA 95134 . 408-432-6000 

§ Ash-Lan Comps., Ash-Lan, Inc, Dallas, TX 75244 .. 214-851-4005 

t Barrington Plastics, ML Uurel,NJ 08054 . 6032335151 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. 8135732525 

§ Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 ... 414-3538300 

t CAM. Graphics Co, Inc, Amityville, ^JY 11701 . 513842-3400 

§ Cincinnati Eiectrosystems, Loveland, OH 45140. 513831-6800 

Conductive Rubber Technology, Santa Barbara, CA 93103 . 803965-6511 

DOW SWITCH Wilmington, MA 01887..... 617-935-6395 

§ EECO Incorporated. Santa Ana, CA 92702-0659 . 714-835-6000 

Endicott Research Group, Endicott, NY 13760 ... 607-754-9187 

t Flex-Key Corp, Sub. of Astronics Corp, Gloucester. MA 01930. 503281-2040 

§ Fujitsu of America, Santa Clara, CA 95054. 403562-1000 

Ghielmetti, Inc, Los Angeles, CA 900238770.. 2134635111 

tGM Nameplate, Inc, Seattle, WA 98119. ... 203284-2200 

GTI/Circuits Div, Leesburg, IN 46538.... 219-4533261 

The Hall Company, Urbana, OH 43078 . . 513-652-1376 

tHallmark Nameplate. lncL,Farmingda}e, NY 11735 . 800-6439502 

HMW Enterprises, Inc, Etters, PA 17319 . 717-9334691 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .... 813787-0311 

Intaq Electrotouch Sys, GM Nameplate, Inp, Seattle, WA 98119 . 203284-5475 

§ Kessler-EIIIs Prods, Atlantic Highlands, NJ 07716 . 201-291-0500;800-631-2165 

Mantex Corp, Oxford, Mi 48051 .. 313-6238200 

Maxi-SwItch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-7537660 

Methode Electronics, Inc, Chicago, IL 60656 . . 312-867-9600 

§tMiller Dial Corp, El Monte, CA 91731 . .. 813444-4555 

Moxness Products, Inc, Versa Technologies, Racine, Wl 53405 . 414-554-5050; 

8035535706 

OMNI Switch USA, Inc, Phoenix, AZ 85027 .. 602-582-0629 

§Schurter, Inc, Petaluma, CA94952 .. 707-778-6311 

tSheldahl, Inc, NorthfiektMN 55057 . .. 507-663-8000 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 .... . 415-4739000 

SMK Electronics Corporation, USA Placentia, CA 92670 . 714-996-0960 

Texas Instruments, Connector System, Attleboro, MA 02703 ... 508-^35269; 

508-6933450 


B»52 


§-Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Keypads-5150 


Texas Instrs^ Matls. & Controls Grp, Attleboro, MA 02703 .. 617-699-3800 

§ Topflight, York, PA 17404..... 717-843-9901 ;800-233-9386 

Keyboards, Modular-5150 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 ... B»1859 

§ Grayhili Inc., La Grange, IL 60525, 708-354-1040 . B*1865 

MOLEX, Inc., Usie, IL 60532, 312-969-4550 . B«1815 

Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 . B*1880 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

. B*1882 

§t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 . B«1883 

Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 . B*1885 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

§Ash-LanComps,Ash-Lan, Inc, Dallas, TX 75244 . 214-851-4005 

Bowmar Instrument Corp, Aerospace Div, Ft Wayne, IN 46809 . 219-747-3121 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

EECO Incorporated, Santa Ana, CA 92702-0659 . 714-835-6000 

Electronic Components Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

.. 612-375-9639,-80O-826-8719 

ELMA Electronic Inc, Fremont CA 94538 . 415-656-3400 

t Flex-Key Corp, Sub. of Astronics Corp, Gloucester, MA 01930 . 508-281 -2040 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 . . 213-463-5111 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 

rrw Cortron, Illinois Tool Works, Elmhurst IL 60126 . 312-279-9110 

§ Keytek Keytx>ards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

§ MEC A/S, Ballemp, DENMARK DK-2750 . 011-4542973366 

Keyboards, Pad-5150 

t Amkey, Methuen, MA 01844, 508-975-5445 . B*1856-1857 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B-1859 

§Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 . 

B*1860 

§ Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 . 

B-1861 

t Flex-Key Corp., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 


.... B*1863 

§ Grayhili Inc., La Grange. IL 60525, 708-354-1040 . B«1864-1865 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 . B*1801,1876 

NMB Technologies, Chatsworth, CA 91311, 818-341-3355 . . B*1879 

§ Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . B*1880 

t Orbit Instrument of Cal., Cypress, CA 90630, 714-527-0561 . B«1881 

§ Preh Electronic industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

. B*1882 

§t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 . B«1883 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 .. 408-432-6000 

§ Ash-Lan Comps, Ash-Lan, Inc, Dallas, TX 75244 . 214-851-4005 

t Bowmar Instrument Corp, Aerospace Div, Ft Wayne, IN 46809 .. 219-747-3121 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791 -5600 

Conductive Rubber Technology, Santa Barbara, CA 93103 .. 805-965-6511 

t Control Displays, Inc, Colmar, PA 18915 . 215-822-3383 

Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

ELMA Electronic Inc, Fremont CA 94538 . 415-656-3400 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 . 213-463-5111 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . 818-787-0311 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

MantexCorp,Oxford,Ml48051 .. 313-628-8200 

Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-755-7660 

Memtron Technologies, Inc, Frankenmuth, Ml 48734 . 517-652-2656;800-234-7525 

MOLEX, Inc, Lisle, IL 60532 . 312-969-4550 

t Orbit Instrument Corp, Hauppauge, NY 11788 . 516-435-8300 

§Schurter, Inc, Petaluma, CA 94952 . 707-778-6311 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 . 415-475-9000 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 . 714-996-0960 


Keyboards, Photo-optical-5150 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

..... 813-573-2525 


Keyboards, Programmable-5150 

tAmkey, Methuen, MA 01844. 508-975-5445 . B*1856-1857 

Oak Switch Systems, Crystal Lake. IL 60014,815-459-5000 ... B*1880 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

tAydin Corp, Horsham, PA 19044 . 215-657-7510 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

.. 813-573-2525 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 312-360-35(X) 

t Da-Tech Corp, Ivyland, PA 18974 . 215-322-9410 

HMW Enterprises, Inc, Etters, PA 17319 .. 717-938-4691 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G3W8 .... 416-727-9491 
Mors Technologies Inc, Mors Group-France, St Laurent, Quebec, CANADA H4T 1A7 
.. 514-735-4411 

Keyboards, Reed-5150 

t Risk, George, inds., Kimball, NE 69145, 308-235-4645 . B*1883 

t Capitol Switch Inc, Danbury, CT 06810 .. 203-744-3300 

t Da-Tech Coip, Ivyland, PA 18974 .. . 215-322-9410 

EECO Incorporated, Santa Ana, CA 92702-0659 . 714-835-6000 

Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-755-7660 


Keyboards, Solid State-5150 

t Amkey, Methuen, MA 01844, 508-975-5445 .. B*1856-1857 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1859 

rrw Cortron, Illinois Tool Works, Elmhurst, IL 60126 . 312-279-9110 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Keyboards, Wireless-5150 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1859 

Digitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 . 

B«1860 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

§ Ash-Lan Comps, Ash-Lan, Inc, Dallas, TX 75244 . 214-851-4005 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

Keyboards & Keypads (MIL)-2440 

t Amkey, Methuen, MA 01844, 508-975-5445 . B*1856-1857 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 . 

B*1860 

Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 . 

B*1861 

t Flex-Key Corp., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 

. B«1863 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284-5475 


. B*1866 

Jayco Plastics of Californca, Inc., Orange, CA 92665, 714-974-1701 . B*1869 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

. B«1870 

t Orbrt Instrument of Cal., Cypress, CA 90630, 714-527-0561. B»1881 

tRisk, George, Inds., Kimball, NE 69145, 308-235-4645 . B*1883 

§ Bowmar Instrument Corp., Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

t Capitol Switch Inc., Danbury, CT 06810 . 203-744-3300 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791 -5600 

t Control Displays, Inc., Colmar, PA 18915 .. 215-822-3383 

§ Fujitsu of America, Santa Clara, CA 95054 . 408-562-1000 

t GM Nameplate, Inc, Seattle, WA 98119 . 206-284-2200 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ... 818-787-0311 

t Interface Products, Inc., Oceanside, CA 92056 . 619-945-0230 

t Spectra Lux Corp, Kirkland, WA 98034 . 206-747-0560 

t TransIcoil, Inc., Worcester, PA 19490-9990. . 215-277-1300 

Keyers, Tone-1900 - See Voi. D 
Keypads-5150 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... B*1692 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1859 


§ Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 . 

B*1860 

t Flex-Key Corp., Sub. of Astronics Corp., Gloucester, MA 01930, 508-281-2040 


. B-1863 

§ Grayhili Inc.^ U Grange, IL 60525, 708-354-1040 . . B*1864-1865 

Interswitch, Wm. J. Purdy Co., Buriingame, CA 94010,415-347-8217 _ B*1867 

Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 __ B*1868 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 .. B*1801,1876-1877 
Memtron Technologies, Inc., Frankenmuth, Ml 48734, 517-652-2656;800-234-7525 

. B-1878 

MOLEX, Inc., UsIe, IL 60532, 312-969-4550 ... B*1815 

§ Oak Switch Systems, Crystal Lake, IL 60014, 815-4^-5000 ... B«1880 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

... B»1882 

t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 .... B*1883 

§ Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 . B*1885 

Veetronix, Inc., Lexington, NE ^50, 308-324-4600 ... B*1853 

Advanced Input Devices, Coeur d’Alene, ID 83814 .....;. 208-765-8000 

AME Corporation, Towaco, NJ 07082-0195 ...... 201-263-1700 

Bowmar Instrument Corp., Aerospace Div, Ft Wayne, IN 46809 .. 219-747-3121 

§ Brady, W. H, Co.. Xymox Div, Milwaukee, Wl 53201 .... 414-355-8300 

§ Cincinnati Electrosystems, Loveland, OH 45140.... 513-831 -6800 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

Conductive Rubber Technoiogy, Santa Barbara, CA 93103 ... 805-965-6511 

t Control Displays, Inc., Colmar, PA 18915 .. 215-822-3383 

§ EECO Incorporated, Santa Ana, CA 92702-0659 .. 714-835-6000 

Electronic Components Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

... 612-375-9639:800-826-8719 

Electronics Research Associates Inc, Winsted, CT 06098 . 203-379-2731 

Endicott Research Group, Endicott, NY 13760 ...... 607-754-9187 

Grimes Company, Brea, CA 92621 .. 714-671-3931 

t lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .. 818-787-0311 

Intaq Electrotouch Sys., GM Nameplate, Inc, Seattle, WA 98119 . 206-284-5475 

§ Keytek Keyboards Canada Inc, Aurora, Ontario, CANADA L4G 3W8 .... 416-727-9491 

Mantex Corp, Oxford, Ml 48051 ... 313-628-8200 

Moxness Products, Inc, Versa Technologies, Racine, Wl 53405 . 414-554-5050; 

800-558-5706 

OMNI Switch USA, Inc, Phoenix, AZ 85027 . . 602-582-0629 

Plasticorp, Harbor City, CA 90710 . 213-539-9530 

§ Schurter, Inc, Petaluma, CA 94952 ..... 707-778-6311 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 ... 415-475-9000 

SMK Electronics Corporation, U.SA, Placentia, CA 92670.. 714-996-0960 

§Texas Instrs., Matls. & Controls Grp, Attleboro, MA 02703.... 617-699-3800 


EEM 1989 


§-Product sold through distributors t-Product meets MIL specs 
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Kits, nber Optic-2475 _ 

Kits, Breadboarding (For Engineers)-4200 - See Vol. C 
Kits, Connector-2100 - See Vol. C 
Kits, Enclosure Prototyping-1400 - See Vol. C 
Kits, Fiber Optic-2475 

§ AMP, Harrlsbuig, PA 17105, 717-564-0100 .... C»1157 

t Q}m|^er Optical Products, ino, Sub. of Hathaway Corp., Chatsworth, CA 91311-6910 

........ 818-882-0424 

Contact East, N. Andover, MA 01845 .. ... . 508-682-2000 

t Daniels Manufacturing Corp, Orlando, FL 32809 .. 407-855-6161 

Ealing Electro-Optics, Holllstoa MA 01746. . 617-429-8370;1-800-343-4912 

t Foundation instruments Inc, Nepean, ON, CANADA K2E 7J6 .... 613-226-4000 

General Fiber Optics, Inc, Cedar Grove, NJ 07009 .... . 201-239-3400 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

..... 800-433-4837 

tlNTELCO, Acton, MA 01720 . . 508-264-4485 

§ 3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

NEC Electronics, Inc, Mountain View, CA 94039 ... 415-960-6000 

t Optelecom, Inc, Gaithersburg, MD 20877 ... 301-840-2121 

RehlanderAssoca, Beverly. MA 01915 .... 617-922-5961 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 ... 201-685-1600 

Kits, Marking (Dial, Instrument, Equipment, etc.)-2400 - See Vol. C 

Kits, Potentiometer, Rheostat-4750 ~ See Vol. A 

Kits, Printed Circuit-1700 - See Vol. C 

Kits, Programming Board-4200 - See Vol. C 

Kits, Shielding-4525 - See Vol. C 

Kits, Terminai-2100 - See Vol. C 

Kits, Training Ald-4200 - See Vol. C 

Knobs - Also see Dials, Instrument-2400 - See Vol. C 

Knobs, Collet-2400 ~ See Vol. C 

Knobs, Limit Stop-2400 ~ See Vol. C 

Knobs, Locking, Controi Shaft-2400 - See Vol. C 

Knobs, Slip Clutch-2400 - See Vol. C 

Knobs, Torque, Incremental, Ratio Drive-2400 - See Vol. C 

Labels, Coatings, Crayons, Pellets, etc.. Temperature 
lndicating-5300 

§EDLInc,Hauppauge,NY11788 .. 516-435-2808;1-800-DIAL EDL 

§ Everest Interscience, Inc, Fullerton, CA 92634-3640 . 714-992-4461 

Omega Engineering, Stamford, CT 06907 . 800-826-6342 

§t Solder Absorbing Technology (SAT), A Spirig Co, Springfield, MA 01108 

. 800-628-8862 

§Tempil Div, Big Three Inds, S. Plainfield, NJ 07080 . 201-757-8300 

Labels, Pressure Sensitive, Adhesive-2400 - See Vol. C 

Laboratories, Testing - See Services, Electrical Measurement & Test 
(Vol.D) 

Lacing, Cable ~ See Cords & Tapes, Lacing (Vol. C) 

Laminates, Clad Metal, Continuous Strip-2500 - See Vol. C 
Laminates, Metal Clad (Including Copper)-2500 - See Vol. C 
Laminates, Plastic Impregnated (Unclad)-2500 - See Vol. C 
Laminates, Plastic (With Integral Heating Eiements)-5300 

Flexible Technologies Division, Arlon, Inc, E Providence, Rl 02914 ..... 808-556-7683 

Hughes Aircraft Co, Microelctms. Sys. Div, Irvine, CA 92715 ... 714-752-3800 

§ Identatronics, Inc, Elk Grove, IL 60007 ... 312-437-2654;1 -800-323-5403 

Lamp Adapters^2460 

Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 ... 8*1145,1147-1149 

Ledtronics, inc., Torrance, CA 90505,213-549-9995 . 8*1167 

Display Devices, Inc, Encinitas, CA 92024 ..... 619-753-0113 

§ Lite-On Inc, Milpitas, CA 95035 . .... 408-946-4873 

§ Switchcraft Inc, A Raytheon Company, Chicago. IL 60630 .. 312-792-2700 

Lamp Assembly Color Filters, Lens Mountable-2460 

ARair Exchange Corporation, Northridge, CA 91324,818-701-6977;800-824-5620 

...... 8*1128 

Dio-Rey, Div. of info-Lite, Fairview, NJ 07022,201-941-4455.. 8*1068,1073 

§ Industrial Devices, Inc., Hackensack, NJ 07601,201-489-8989 . 8*1158,1162 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 . 8*1164 

Ledtronics, Inc., Torrance, CA 90505,213-549-9995 ...... 8*1167 

Marktech International Corp., Menands, NY 12204, 518-436-5865... 8*1172-1173 

Rundel Prods., Allied Control, Plantsville, CT 06479,203-621-6771 . 8*1832 

§t Sorenson Ughted Controls, Hartford, CT 06114, 203-527-3092;1-800-243-0240 

.......... 8*1198 

t AME Corporation, Towaco, NJ 07082-0195 .. 201 -263-1700 

tAPM-Hexseal, Englewood, NJ07631 .... 201-569-5700 

Ealing Electro-Optics, Holllston, MA 01746 . 617-429-8370;1-800-343-4912 

§tErcona, Patchogue, NY 11772 .. 516-758-0700 


PRODUCT INDEX & DIRECTORY 

Gilway Technical Lamp, Woixjn%MA 01801 ... 617-935-4442 

t Lamptronix Co, Ltd, Crystal Lake, IL 60014 ... 815-465-0400 

Leecraft Mfg, Long Island City, NY 11101.... 718-392-8800 

§ Lumex Opto/Comps, Inc, Palatine, IL 60067 ... 312-359-2790 

Oak Switch Systems, Crystal Lake, IL 60014. .. 815459-5000 

Penn Keystone Corp, Wallingford, CT 06492 ... 203-294-0537 

tShogyo international Corp, Great Neck, NY 11021 .. . 516-466-0911 

^Visual Communications Co, Incx, San Diego, CA 92126 .... 619-549-6900 

Lamp Drivers-2460 

Dio-Rey, Div. of info-Ute, Faihriew, NJ 07022,201-941-4455 .. 8*1066-1067,1073 
industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 ..... 8*1158,1162 

Automation Displays Inc, Eau Claire, Wl 54703 . .... . 715-834-9595 

fCircuit Technology Inc, Farmingdale, NY 11735 .. . 516-293-8686 

§ Data Display Products, Los Angeles, CA 90009 _____ 213-640-0442 

lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ... 818-787-0311 

KMC Systems, Inc, Midland Pk, NJ 07432. . . 201-447-0007 

§ Ue-On Inc, Milpitas, CA 95035 .. 408-9464873 

SGS-THOMSON Microelectronics, Phoenix, AZ 85022 . 602-867-6100 

§t Silicon General, Garden Grove, CA 92641 .. 714-898-8121 

§ SSAC Incorporated Baldwinsville, NY 13027 .... 315-638-1300 

Struthers-Dunn Military Relays, Sub. Of Nytronics, Ina, Pitman, NJ 08071-0901 

. 609-589-7500 

Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532........ .............. 803-393-5421 

ffTeledyne Crystalonics, Teiedyne Industries, Inc, Cambridge, MA 02140 

... 617-491-1670 

Lamp Holders - See Sockets, Lamp & Lamp Assemblies (Vol. B) 

Lamps, Arc-2460 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272;1-800-654-8542 Eastern 

Reg 

§ Christie Electric Corp, Gardena, CA 90248 . 213-715-1402 

§ Control Laser Corp, aiando, FL 32809 . .. 407-438-2500 

Ealing Electro-Optics, Holliston, MA 01746 .. 617429-8370;1-800-3434912 

EG&G, Inc, Electro-Optics Div, Salem, MA 01970 . 508-745-3200 

§ Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951-8000 

§ Gates, Geo. W, & Co, Inc, Franklin Sq., NY 11010 ... 516-352-2904 

Gilway Technical Lamp, Woburn, MA 01801 . 617-935-4442 

§ GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 

§ Hanovia, Canrad, NewarK NJ 07105. .. 201-5894300 

ILC Technology, Inc, Sunnyvale, CA 94089 ... 408-745-7900 

Imaging & Sensing Technology Corp, Horseheads, NY 14845 .......... 607-796-3372 

§t Lamp Technology, Inc, Bohemia, NY 11716 . .. 516-567-1800 

§ Lumex Opto/Comps., Inc, Palatine, IL 60067 ... 312-359-2790 

UVP, Inc, San Gabriel, CA 91778 . 818-285-3123 

Voltaic Tubes, Fairfield CT 06430 . . 203-255-2633 

Xenon Corp, Woburn, MA01801 .. ... 617-938-3594 

Lamps, Deutenium-2460 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272:1-800-654-8542 Eastern 

Reg 

Ealing Electro-Optics, Holliston, MA 01746.. 617429-8370;! -800-343-4912 

§ Gates, Geo. W, & Co, Inc, Franklin Sq, NY 11010 . 516-352-2904 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 
Imaging & Sensing Technology Corp, Horseheads, NY 14845 . 607-796-3372 

Lamps, Edge Lighting, Panel-2460 

Altair Exchange Corporation, Northridge, CA 91324,818-701-6977;800*824-5620 

........ B*1128 

§t Lamptronix Co., Ltd., Crystal Lake, IL 60014,815455-0400.. B*1165 

Littelfuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016, 312-824-1188 ..... 

B*1171 

Sorenson Ughted Controls, Hartford, CT 06114,203-527-3092;1-800-243-0240 

...... B*1198 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272;1-806-654-8542 Eastern 

Reg 

EG&G, Inc, Electro-Optics Div, Salem, MA 01970 . 508-745-3200 

t Gilway Technical Lamp, Woburn, MA 01801 . . 617-935-4442 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150 . 716-694-5076 

Hewlett-Packard Co, Cupertino, CA 95014 ..... 800-752-0900 

t Hoffman Engineering Corp, Stamford CT 06902 . . 203-325-8933 

§t JKL Components Corporation, Pacoima, CA 91331 .. 818-896-0019 

Lamp Technology, Inc, Bohemia, NY 11716 . 516-567-1800 

Leecraft Mfg, Long Island City, NY 11101 . 718-392-8800 

t LocTite Luminescent Sys, Inc, LocTrte Corp, Lebanon, NH (X3766 . 603-448-3444 

Oak Switch Systems, Crystal Lake, IL 60014. . 815459-5000 

Penn Keystone Corp, Wallingford CT 06492 ... 203-294-0537 

Precision Lamp, Inc, Cotatl, CA 94931 .. . 707-792-0333 

t Shogyo International Corp, Great Neck, NY 11021 .. 516466-0911 

T Spectra Lux Corp, Kirklami, WA 98034 ... 206-747-0560 

Wamco, Inc, Fountain Valley, CA 92708 .. . 714-545-5560 

Lamps, Electroiuminescent-2460 

AND, William J. Purdy Co., Burlingame, CA 94010,415-347-9916 ... B*1048-1049 

t Bonar Kard-O-Ute, Inc., King of Prussia, PA 19406, 215-277-2910 . B*1132 

Lamptronix Co., Ltd., Crystal Lake, IL 60014,8154554)400. B*1165 

§ Lucas Duraiith Corporation, Millville, NJ 08332,609-825-6900 .. B*1873 

Rundel Prods., Allied Control, Plantsville, CT 06479,203-621-6771 . B*1832 

DOW SWITCH, Wilmington, MA 01887 . ... 617-935-6395 

t Durel Corporation, Affiliate of 3M & Rogers Corp, Tempe, AZ 85282 .... 602-731-6200 

t E-L Products Corp, Sub.of Astronics Co, E Aurora, NY 14052 ... 716-655-0800 

Endicott Research Group, Endicott, NY 13760 .. 607-754-9187 

GM Nameplate, Inc, Seattle, WA 98119. . .. 206-284-2200 

t Hoffman Engineering Corp, Stamford CT 06902 .... 203-325-8933 

Intaq Electrotouch Sys., GM Nameplate, Inc, Seattle, WA 98119 ........ 206-284-5475 


§—Product sold through distributors t—Product meets MIL specs 


EEM 1989 


















































































































PRODUCT INDEX & DIRECTORY 


Lamps, Nanopulse-2460 


t LocTite Luminescent Sys, Ino, LocTite Corp, Lebanon, NH 03766 . 603-448-3444 

Optrex/Satori, Torrance, CA 90505 ... 213-378-9478 

t UCE, Inc. Norwalk, CT 06854. .. 203-838-7509 

World Products Inc, Systems Devices Grp. Sonoma 95476 . 707-996-5201 

Lamps, Exciter, Photographic-2460 

t Gilway Technical Ump, Woburn, MA 01801,617-935-4442 . B«1149 

§ Bulbtronics, Inc. Farmingdale, NY 11735 . 516-249-2272;1-800-654-8542 Eastern 

Reg 

§ GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 

§ Lamp Technology, Inc. Bohemia, NY 11716 . 516-567-1800 

§ North American Philips Lighting, Hightstown, NJ 08520 . 609-448-4000 

t Shogyo International Corp. Great Neck, NY 11021 . 516-466-0911 

§Shokai Far East, Ltd. Hartsdale, NY 10530 . 914-681-0700 

Xenon Corp. Woburn, MA 01801 . 617-938-3594 

Lamps, Flashtube-2460 

EG&G, Inc. Electro-Optics Div. Salem, MA 01970 . 508-745-3200 

Gates, Geo. W. & Co. Inc, Franklin Sq. NY 11010 . 516-352-2904 

ILC Technology, Inc. Sunnyvale, CA 94089 . 408-745-7900 

t Imtronics Industries, St Petersburg, FL 33716 . 813-572-9010 

t Lamp Technology, Inc. Bohemia, NY 11716 . 516-567-1800 

RDI Elctms. Inc. New Rochelle, NY 10801 . 914-632-2828 

t Shogyo International Corp, Great NecK NY 11021 . 516466-0911 

§Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ Siemens Components, Inc, Special Products Div. Iselin, NJ 08830 . 201-321-3400 

Voltarc Tubes, FairfieW, CT 06430 . . 203-255-2633 

§ Xenon Corp. Woburn, MA 01801 . 617-938-3594 

Lamps, Fluorescent-2460 

Altair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800-824-5620 

. 8*1128 

Gilway Technical Lamp. Woburn, MA 01801, 617-935-4442 . 8*1145 

§ JKL Components Corporation, Pacoima, CA 91331, 818-896-0019 .. 8*1163 

t Shogyo International Corp., Great Neck. NY 11021, 516-466-0911 . 8*1186 

§ Shokai Far East, Ltd., Hartsdale, NY 10530,914-681-0700 . 8*1187 

§ Bulbtronics, Inc. Farmingdale, NY 11735 . 516-249-2272:1-800-654-8542 Eastern 

Reg 

Electra-Tec, Impert Industries, Inc. Otsego, Ml 49078 .... 806-225-3532;616-694-2058 

§t Ericson Manufacturing Co. Willoughby, OH 44094 . 216-951-8000 

§ Gates, Geo. W. & Co. Inc, Franklin Sq, NY 11010 . 516-352-2904 

Leecraft Mfg. Long Island City, NY 11101 . 718-392-8800 

§t Luxo Lamp Corp. Port Chester, NY 10573 . 914-937-4433 

§Mann,Henry,lnc.Huntlngdon Valley, PA 19006 . 215-355-7200 

§ McGill Manufacturing Co. Inc. Valparaiso, IN 46383 . 219-465-2200 

§ Techni-Tool, Plymouth Meeting, PA 19462 . 215-825-4990 

Voltarc Tubes, Fairfield, CT 06430 ... 203-255-2633 


Lamps, Glow ~ See Lamps, Neon (VoL B) 

Lamps, Hollow Cathocle-2460 

§ Bulbtronics, Inc. Farmingdale, NY 11735 . 516-249-2272;1-800-654-8542 Eastern 


Reg 

Hamamatsu Photonics KK. Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 
§ Imaging & Sensing Technology Corp. Horseheads, NY 14845 . 607-796-3372 


Lamps, lncandescent-2460 

Altair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800-824-5620 

. 8*1044 

§ Diaiight Corp., A Cambridge Elctms. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 . 8*1140-1141 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 .. 8*1066-1069,1073 

§t Electronics Research Associates Inc., Winsted, CT 06098, 203-379-2731 . 

8*1075 

t Gilway Technical Lamp, Woburn, MA 01801, 617-935-4442 . 8*1146-1148 

§ Industrial Devices, Inc., Hackensack, NJ 07601,201-489-8989 . 8*1160-1161 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 . 8*1178 

§t JKL Components Corporation, Pacoima, CA 91331,818-896-0019 . 8*1163 

t Lamptronix Co., Ltd., Crystal Lake, IL 60014,815-455-0400. 8*1165 

tLedtronics, Inc., Torrance, CA 90505, 213-549-9995 . . 8*1167 

Minelco Inc. - A Talley Ind., Thomaston, CT 06787-0459,203-283-8261 .. 8*1175 
Oshino Electric Lamp Works, Ltd., Shinagawa-Ku, Tokyo, JAPAN, 03-471-8548 

. 8*1176-1177 

t Oxley, Inc., Branford, CT 06405, 203-488-1033 .. 8*1179 

Rundel Prods., Allied Control, Plantsville, CT 06479,203-621-6771 .. 8*1832-1833 

§t Shelly Asmiates, Inc., Tustin, CA 92680, 714-669-9850 ... 8*1122 

t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . 8*1186 

§ Shokai Far East, Ltd., Hartsdale, NY 10530,914-681-0700 . 8*1187 

§ Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 . 8*1188,1190-1195 

Soranson Ughted Controls, Hartford, CT 06114, 203-527-3092;1-800-243-0240 

. 8*1198 

§t Sylvania Miniature Ughting, GTE Corporation. Hillsboro, NH 03244, 603-464-5533 

... 8*1152-1157 

Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 


. 8*1200-1203 

Ar<x)lectric Corp, CaiToga Park, CA 91304 . 818-700-1933 

Augat Aicoswitch, Augat Inc, N. Andover, MA 01845 . 508-685-4371 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272:1-800-654-8542 Eastern 

Reg 

Communication Devices, Inc, Scarborough, OnL CAN Ml H3A4 . 416-439-6320 

Data Display Products, Los ^igeles, CA 91)009 .. . . 213-640-0442 

Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

§t Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951-8000 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150. 716-694-5076 

GTE Sylvania Lighting, Sylvania Lighting Cmier, Danvers, MA 01923 ... 617-777-1900 
§ IDEC Corporation, Sunnyvale, CA 94089-2211 .. 408-747-0550 


§lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ......... .. ... 818-787-0311 

§ Jensen Tools, Inc, Axia, Inc, Phoenix, AZ 85044 ... 602-968-6241 

Lamb Industries, Inc, Portland, OR 97225.... 503-297-8878 

§Ledco Div, St Paul. MN 55107 . 612-222-2791 

Leecraft Mfg, Long Island City, NY 11101 . . 718-392-8800 

§ Littelfuse, Inc, Sub. of Tracer, Inc, Des Plaines, IL 60016 . 312-824-1188 

§t Lumex Opto/Comps, Inc, Palatine, IL 60067 . 312-359-2790 

fLumitron, Summit NJ 07902-0267 . 201-273-8998 

§t Luxo Lamp Corp, Port Chester, NY 10573 . 914-937-4433 

§Mann, Henry, Inc, Huntingdon Valley, PA 19006 . 215-355-7200 

§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 . 219-465-2200 

Micro Lamps Inc, Batavia, IL 60510 . 312-879-0900 

Micro Switch, A Honeywell Div, Freeport, IL 61032... 815-235-6600 

§ Mouser Electronics, Mansfield. TX 76063 . 800-346-6873 

Oak Switch Systems, Crystal Lake, IL 60014 . 815-459-5000 

§t Precision Lamp, Inc, Cotati,CA 94931 . 707-792-0333 

RDI Elctms, Inc, New Rochelle, NY 10801 . 914-632-2828 

§ Relay Specialties, Oakland, NJ 07436 . 201-337-1000 

§Schurter, Inc, Petaluma, CA 94952 . 707-778-6311 

§ TechnI-Tool, Plymouth Meeting, PA 19462 . . 215-825-4990 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

§t Wamco, Inc, Fountain Valley. CA 92708 ... 714-545-5560 

Welch Allyn, Inc, industrial Products Division, Skaneateles Falls, NY 13153-0187 

. 315-685-8945 

Wllbrecht Electronics, St Paul, MN 55107 . 612-222-2791 

Lamps, Indicator - See Lamps, Miniature & Subminiature (Vol. B) 

Lamps, lnfrared-2460 

t Oxley, Inc., Branford, CT 06405, 203-488-1033 . 8*1179 

A EG Corporatlon,SomerviHe,NJ 08876-1269 . 201-231-8300 

§ Bulbtronics, Inc, Farmingdale, NY 11735 .516-249-2272:1-800-654-8542 Eastern 

Reg 

§tCasso-Solar, Pomona, NY 10970 . 914-354-2500 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370:1 -809-343-4912 

EG&G, Inc, Electro-Optics Div, Salem, MA 01970 . 508-745-3200 

ElectroPhysics Corp, Nutley, NJ 07110 . 201 -667-2262 

Eraser Co, Syracuse, NY 13221 . 315-454-3237 

Gamma Scientific Inc, San Diego, CA 92123 . 619-279-8034 

Gilway Technical Lamp, Woburn, MA 01801 . 617-935-4442 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150 . 716-694-5076 

GTE Sylvania Lighting, Sylvania Lighting Center, Danvers. MA 01923 ... 617-777-1900 

§ Hanovia, Canrad, Newark, NJ 07105. 201-5894300 

ILC Technology, Inc, Sunnyvale, CA 94089 . 408-745-7900 

§LampTechnology, Inc, Bohemia, NY 11716 . 516-567-1800 

tLedtronics, Inc, Tonance, C.A 90505 . 213-549-9995 

§ LIte-On Inc, Milpitas, CA 95035 . 408-9464873 

§ Lumex Opto/Comps, Inc, Palatine, IL 60067 . 312-359-2790 

§ NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

§ North American Philips Lighting, Hightstown, NJ 08520 . 6094484000 

§ NTE Electronics, Inc, Bloomfield, NJ 07003 . 201-748-5089 

t OAL Associates, Inc, Escondido, CA 92025 . 619-743-7143 

§t Optek Technology Inc, McKinney. TX 75069 . 214-542-9461 

§ Opto Technology, Inc, Wheeling, IL 60090 . 312-537-4277 

Scanning Devices, Inc, Waltham, MA 02154 . 617-891-8991 

§Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

Silicon Sensors, Dodgeville, Wl 53533 . . 608-935-2707 

§ Three-Five Sys, Inc, Phoenix, AZ 85201 . 602-496-0035 

§t Vicon Industries, Inc, Melville, NY 11747 . 516-293-2200 

Lamps, Krypton-2460 

JKL Components Corporation, Pacoima, CA 91331,818-896-0019 . 8*1163 

§ Shokai Far East, Ltd., Hartsdale, NY 10530,914-681-0700 . 8*1187 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272:1-800054-8542 Eastern 

Reg 

Gilway Technical Lamp, Woburn, MA 01801 ... 617-935-4442 

§t Precision Lamp, Inc, Cotati, CA 94931 . 707-792-0333 

§ Xenon Corp, Woburn, MA 01801 .. 617-938-3594 


Lamps, LED & LCD - See Diodes, Light Emitting (Vol. B), Diodes, 

Liquid Crystal (Vol. B) 

Lamps, Magnifying, Inspection-4100 - See Vol. D 

Lamps, Mercury Vapor-2460 

Altair Exchange Corporation, Northridge, CA 91324, 818-701-6977;800-824-5^ 
.... B*1128 

§American Ultraviolet, Murray Hill, NJ 07974 .... 201-665-2211 

Aristo Grid Lamp Prods, Roslyn, NY 11576 . . .. 516-484-6141 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272;1-800-654-8542 Eastern 

Reg 

Ealing Electro-Optics, Holliston. MA 01746 . 617-429-8370;1-800-343-4912 

§ Gates, Geo. W, & Co, Inc, Franklin Sq, NY 11010 .. 516-352-2904 

§ GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 
Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

§ Hanovia. Canrad, Newark, NJ 07105. 201-5894300 

§ Lamp Technology, Inc, Bohemia, NY 11716 ... 516-567-1800 

§ North American Philips Ughting, Hightstown, NJ 08520 . 609-4484000 

t Shogyo international Corp, Great Neck, NY 11021 . 516-466-0911 

§Shokai Far East, Ltd, Hartsdale, NY 10530 .. 914-681-0700 

§tSpectronicsCorp,Westbury,NY11590 . . . 516-3334840 

UVP, Inc, San Gabriel, CA 91778 .. 818-285-3123 

Voltarc Tubes, Fairfield, CT 06430 . 203-255-2633 

Lamps, Nanopulse-2460 

Xenon Coipi, Woburn, MA 01801 . 617-938-3594 


EEM 1989 


§—Product sold through distributors t—Product meets MIL specs 


B*55 















































































































































Lamps, Neon-2460 


PRODUCT INDEX & DIRECTORY 


Lamps, Neon-2460 

§ArcolectrjcCor|>.,Canoga Park, CA 91304,818-700-1933 . 8*1130-1131 

§Oialiglit Corp., A Cambridge Elctms. Inds. Co., Manaaquan, NJ 08736, 

201-223-9400 . .... 8*1140-1141 

t Gilway Technical Lamp, Woburn, MA 01801.617-935-4442. 8*1145 

§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 . 8*1161-1162 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 . 8*1178 

§t JKL Components Corporation, Pacoima,CA 91331,818-896-0019 . 8*1163 

§t Shelly Associates, inc., Tustin, CA 92680, 714-669-9850 ... 8*1122 

t Shogyo International Corp., Great Neck, NY 11021,516-466-0911 . 8*1186 

§ Shokai Far East, Ltd., Hartsdaie, NY 10530,914-681-0700 . 8*1187 

§ Sloan Co., Sun Valley, CA 91353-0367,213-875-1123 ... 8*1188,1192-1193,1195 
§t Sorenson Ughted Controls, Hartfoid, CT 06114, 203-527-3092;1-800-243-0240 

...... 8*1198 

§ Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244,603-464-5533 


........ 8*1153 

Altair Exchange Corporation, Northridge, CA 91324 . 818-701-6977;800-824-5620 

Aristo Grid Lamp Prods, Roslyn, NY 11576 . . 516-484-6141 

§ AugatAlcoswitch,Augat inc, N. Andover, MA 01845 . 508-685-4371 

§ Buibtronics, Inc, Farmingdaie, NY 11735 . 516-249'2272;1-800-654-8542 Eastern 

Reg 

Communication Devices, inc, Scartsorough, Ont, CAN Ml H3A4 . 416-439-6320 

§ Data CHsplay Products, Los Angeles, CA 90009 . 213-640-0442 

Eaton Cc^/Cutier-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

WI 53216 .. . 414-449-7487 

§ Electro-Mech Components, Inc, South Ei Monte, CA 91733-3689 . 818-442-7180 

§t Genisco Technology Corp, U Mirada, CA 90638 . 714-523-7001 

t Imtronics industries, St Petersburg, FL 33716 . 813-572-9010 

International Mircoelectronics, Arlington, TX 76003 . 817-561 -2244 

§t Lamp Technology, Inc, Bohemia, NY 11716 .. 516-567-1800 

t Lamptronix Co, Ltd, Crystal Lake, IL 60014 . 815-455-0400 

§ Ledco Div, St Paul, MN 55107 . . 612-222-2791 

t Ledtronics, Inc, Torrance, CA 90505 . 213-549-9995 

Leecraft Mfg, Long Island City, NY 11101 .. 718-392-8800 

§ Littelfuse, Inc, Sub of Tracor, Inc, Des Plaines, IL 60016 . 312-824-1188 

§ Lumex Opto/Comps, Inc, Palatine, IL 60067 . 312-359-2790 

Micro Larnps Inc, Batavia, IL 60510 . 312-879-0900 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

§ Oak Switch Systems, Crystal Lake, IL 60014 . 815-459-5000 

Oshino Electric Lamp Works, Ltd, Shinagawa-Ku, Tokyo, JAPAN. 03-471-8548 

Precision Lamp, Inc, Cotati, CA 94931 . 707-792-0333 

RDI Elctms, Inc, New Rochelle, NY 10801 .. 914-632-2828 

§ Relay Specialties, Oakland, NJ 07436 .201-337-1000 

§Schurter, Inc, Petaluma, CA 94952 . 707-778-6311 

UVP, Inc, San Gabriel, CA 91778 . 818-285-3123 

§t VOi Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

Voltaic Tubes, Fairfield, CT 06430 . 203-255-2633 

Wamco, Inc, Fountain Valley, CA 92708 . 714-545-5560 

Wilbrecht Electronics, St Paul, MN 55107 . 612-222-2791 

Lamps, Oil Tight-2460 

§ Dialight Corp., A Cambridge Elctms. ind& Co., Manasquan, NJ 08736, 

201-223-9400 .. 8*1140-1141 

§ Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951-8000 

t Ledtronics, Inc, Torrance, CA 90505 . 213-549-9995 

§t Oak Switch Systems, Crystal Lake, IL 60014. . 815-459-5000 

§ Relay SpecialUes, Oakland, NJ 07436 . 201-337-1000 

§ Square D Co, Palatine, IL 60067 . 312-397-2600 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

Lamps, Press-to-Test-2460 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150 . 716-694-5076 

§t Oak Switch Systems, Crystal Lake, IL 60014.. 815-459-5000 

§ Relay Specialties, Oakland, NJ 07436 . 201-337-1000 

§ Square D Co, Palatine, IL 60067. 312-397-2600 

Lamps, Projection-2460 

§Alan Gordon Entprs, inc, N. Hollywood, CA 91601 . 816-985-5500 

§ Buibtronics, inc, Farmingdaie, NY 11735 . 516-249-2272:1-806-654-8542 Eastern 

Reg 

§ Christie Electric Corp, Gardena, CA 90248. .. 213-715-1402 

Ealing Electro-Optics, Holllston, MA 01746 . 617-429-8370;1-800-343-4912 

§ Ercona, Patchogue, NY 11772 ... 516-758-0700 

§GeniscoTechnology Corp, La Mirada, CA 90638 . 714-523-7001 

Gilway Technical Lamp, Woburn, MA 01801 . 617-935-4442 

§GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 

§ Hanovia, Canrad, Newark, NJ 07105 . . 201 -589-4300 

Lamb Industries, Inc, Portland, OR 97225 . 503-297-8878 

§ Lamp Technology, Inc, Bohemia, NY 11716 . 516-567-1800 

t Lamptronix Co, Ltd, Crystal Lake^ IL 60014 ... 815-455-0400 

§ North American Philips Lighting, Hightstown, NJ 08520 .....'. 609-448-4000 

§t Precision Lamp, Inc, Cotati, CA 94931 .... 707-792-0333 

§ Shelly Associates, Inc, Tustin, CA 92680 . 714-669-9850 

t Shogyo International Corp, Great Neck, NY 11021 . 516-466-0911 

§ Shokai Far East, Ltd, Hartsdaie, NY 10530 .. 914-681-0700 


Lamps, Solid State - See Diodes, Light Emitting (Vol. B), Diodes, Liquid 
Crystal (Vol. B) 

Lamps, Stroboscopic Source-2460 

Alpha-M Corpi, Dallas, TX 75229 . 214-406-0424 

§ Buibtronics, Inc, Farmingdaie, NY 11735 . 516-249-2272;1-800-654-8542 Eastern 

Reg 

EG&a Inc, Electro-Optics Div, Salem, MA 01970 . 508-745-3200 

Electro Scientific industries, ina (ESI), Portland, OR 97229 .. 503-641-4141 

Xenon Corp, Woburn, MA 01801 . 617-938-3594 


Lamps, Tritium (Hydrogen 3) Powerecl-2460 

t NRD Inc., Subsidiary of Mark IV inds., Inc., Grand Island, NY 14072,716-773-7634 
...... D*2244 

Lamps, Tungsten Halogen-2460 

AND, William J. Purdy Co., Burlingame, CA 94010,415-347-9916 . B*1049 

t Gilway Technical Ump, Woburn, MA 01801, 617-935-4442 . B*1148-1149 

Altair Exchange Corporation, Northridge, CA 91324 . 818-701 -6977;800-824-5620 

American Ultraviolet, Murray Hill, NJ 07974 .... 201-665-2211 

§ Buibtronics, Inc, Farmingdaie, NY 11735 . 516-249-2272:1-800-654-8542 Eastern 

Reg 

Communication Devices, Inc, Scarborough, Ont, CAN M1H3A4 . 416-439-6320 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370:1-800-3484912 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123...... 619-279-8034 

Gamma Scientific Inc, San Diego, CA 92123.. 619-279-8034 

§ Gates, Geo. W, & Co, Inc, Franklin Sq, NY 11010 . 516-352-2904 

§ GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 

§ JKL Components Corporation, Pacoima, CA 91331 ... 818-896-0019 

§t Lamp Technology, Inc, Bohemia, NY 11716 . . 516-567-1800 

t Lamptronix Co, Ltd, Crystal Lake, IL 60014 ....... 815-455-0400 

Leecraft Mfg, Long Island City, NY 11101 .. ... 718-392-8800 

§ North American Philips Lighting, Hightstown, NJ 08520 ... 609-448-4000 

§t Precision Lamp, Inc, Cotati, CA 94931 .. 707-792-0333 

§ Shelly Associates, Inc, Tustin, CA 92680 . 714-669-9850 

t Shogyo International Corp, Great Neck, NY 11021 . . 516-466-0911 

§ Shokai Far East, Ltd, Hartsdaie, NY 10530 . . 914-681 -0700 

Welch Allyn, Inc, Industrial Products Division, Skaneateles Falls, NY 13153-0187 

.... 315-685-8945 


Lamps, Ultraviolet-2460 

JKL Components Corporation, Pacoima, CA 91331,818-896-0019 . B*1163 

§ American Ultraviolet Murray Hill, NJ 07974 .. 201 -665-2211 

Aristo Grid Lamp Prods, Roslyn, NY 11576 . 518484-6141 

§ Buibtronics, Inc, Farmingdaie, NY 11735 .518249-2272:1-808654-8542 Eastern 

Reg 

t Clean Room Prods, Ronkonkoma, NY 11779-6528...... 5185887000 

Ealing ElectroOplics, Holliston, MA 01746. 617-4288370:1-808343-4912 

. EG&G, Inc, Electro-Optics Div, Salem, MA 01970. 5087483200 

§ Gates, Geo. W, & Co, Inc, Franklin Sq, NY 11010 . 518352-2904 

Gilway Technical Lamp, Woburn, MA 01801 . 617-9384442 

GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 

Hamamatsu Corporation, Bridgewater, NJ 08807 . 201-231-0960 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

§ Hanovia, Canrad, Newark, NJ 07105 . 201-589-4300 

Imaging & Sensing Technology Corp, Horseheads, NY 14845 . 607-7983372 

§ Lamp Technology, Inc, Bohemia, NY 11716 . . 518567-1800 

§ Luxo Lamp Corp, Port Chester, NY 10573 .. 914-937-4433 

§Shokai Far East Ltd, Hartsdaie, NY 10530 . 914-681-0700 

§tSpectronlcsCorp,Westbury,NY11590 . 5183384840 

§Techni-Tool, Plymouth Meeting, PA 19462 . 218825-4990 

§ UVP, Inc, San Gabriel, CA 91778 . 8182883123 

Vactronic Lab. Equip. Inc, Bohemia, NY 11716... 518567-0520 

Voltarc Tubes, Fairfield, CT 06430 . 2082582633 

§ Xenon Corp, Woburn, MA 01801 .. 617-9383594 

Lamps, Xenoii-2460 

§t JKL Components Corporation, Pacoima, CA 91331,818-896-0019 . B*1163 

§ Shokai Far East, Ltd., Hartsdaie, NY 10530, 914-681-0700 .. B*1187 

§Alan Gordon Entprs., Inc, N Hollywood, CA 91601 . 8189885500 

§ Buibtronics, Inc, Farmingdaie, NY 11735 .5182482272:1-800-654-8542 Eastern 

Reg 

§ Christie Electric Corp, Gardena, CA 90248.... 2187181402 

Ealing Electro-Optics, Holliston, MA 01746. 617-4288370:1-8083484912 

EG&G, Inc, Electro-Optics Div, Salem, MA 01970.. 5087483200 

Electro Scientific Industries, Inc. (ESI), Portland, OR 97229 . 503-641-4141 

§Gates, Geo. W, & Co, Inc, Franklin Sq, NY 11010. 518352-2904 

GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 
Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

§ Hanovia, Canrad, Newark, NJ 07105 . 201-5884300 

ILC Technology, Inc, Sunnyvale, CA 94089 . . .. 4087487900 

t Imtronics Industries, St Petersburg, FL 33716. . 818572-9010 

§ Lamp Technology, Inc, Bohemia, NY 11716 . . 518567-1800 

§ Lumex Opto/Comps, Inc, Palatine, 11.60067 . 312-3582790 

§ North American Philips Lighting, Hightstown, NJ 08520 .. 609-4484000 

§t Precision Lamp, Inc, Cotati, CA 94931 . 707-792-0333 

UVP, Inc, San Gabriel, CA 91778 ..:.. 8182883123 

Xenon Corp, Woburn, MA 01801 . . 617-9383594 


LANs - See Networks, Computer, Local Area (Vol. D) 

Laser Systems-4100 - See Vol. D 

Laser Components & Laser Accessories-3700 


t Analog Modules, Inc., Longwood, FL 32750,407-339-4355 . D*1004 

Avtech Electrosystems Ltd., Ottawa, Ontario, CANADA K2C 3H4, 613-2285772 

.. D*1220 

Advanced Kinetics, Costa Mesa, CA 92627 ... 714-6487165 

§ Aerotech, Inc, Pittsburgh, PA 15238 .. .412-9687470 

t Andersen Laboratories, Bloomfield, CT 06002.. 2082889090 

§ Apollo Lasers, Inc, Chatsworth, CA 91311 .. . 818407-3000 

AT&T Microelectronics, Allentown, PA 18103 .. 1-808372-2447:ln Can.: 

1-8085582448 

§ Atomergic Chemetals Corp, Farmingdaie, NY 117381527. 516-694-9000 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 951181371 

. 408-6281100 

Burleigh Instrument Fishers, NY 14453. 718924-9355 

Chicago Laser Systems, Inc, Chicago, IL 60634 .... 312-282-2710 


B*56 


§-PtxxJuct sold through distributors t—Product meets MIL specs 


EEM1989 




















































































































































PRODUCT INDEX & DIRECTORY 


Light Choppers-3700 


t Cleveland Crystals, Euclid, OH 44117 ... 216-48&-6100 

t Coherent General, Inc., Sturfoddge, MA 01566 ... 508-347-2681 

tCoherent, Inc., Palo Alto, CA 94303 ... . .. 415-493-2111 

Computer Peripherals Inc, Newbury PkL,CA 91320 . 805-499-5751 ;800-854-7600 

t Control Laser Corp, Orlando, FL 32809 . 407-438-2500 

t Diversified Optical Products, Inc, Diversified Optical Corp, Salem, NH 03079 

. 603-898-1880 

t D. O. Industries, Rochester, NY 14623 . 716-359-4000 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370:1-800-343-4912 

EG&G, Inc, Electronics Components Div, Salem, MA 01970 . 508-745-3200 

t Electric Motor Engineering, Glendale, CA 91201 . 818-502-1866 

ElectroPhysics Corp, Nutley, NJ 07110 . 201-667-2262 

Electro Scientific Industries, Inc. (ESI), Portland, OR 97229 .. 503-641-4141 

Ettec Instruments Inc, Daytona Bch, FL 32020 . 904-253-5328 

GTE Government Systems Corp, Mountain View, CA 94039 . 415-966-2000 

§ Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

Hitachi America, Ltd, San Jose, CA 95131 . 408-435-8300 

Hughes Aircraft Co, Industrial Products Division, Carlsbad, CA 92009 ... 619-931 -3000 

t KLC/Karl Lambrecht Corp, Chicago, IL 60618 ... 312-472-5442 

t Kontes, Kimble Div. of Owens/IL, Vineland, NJ 08360 .. 609-692-8500 

§t Laser Concepts, Omega Organization Inti, Seattle, WA 98133 . 206-364-7881 

Lincoln Laser Co, Phwnix, A2 85004 ... 602-257-0407 

§ Macrodyne, Schenectady, NY 12301 ... 518-356-3500 

t Maxwell Laboratories, Inc, San Diego, CA 92123-1506 . 619-279-5100 

t Melles Griot Inc, Irvine, CA 92714 . 714-261-5600 

§t MERET, Inc, Santa Monica, CA 90404-4998 . 213-828-7496 

§ NEC Electronics, Inc, Mountain View, CA 94039 .. 415-960-6000 

Noll, J-A. Co, Monroeville, PA 15146 . 412-733-1089 

Photon, Inc, Los Gatos, CA 95030 ... 408-354-5600 

Power Technology, Inc, Little Rock, AR 72219 ... 501 -568-1995 

Quantronix, Smithtown, NY 11788 . 516-273-6900 

Raytheon Co, Laser Products, Quincy, MA 02169 . 617-479-5300 

Recognition Technology, Inc, Westborough, MA 01581 .. 617-366-4800 

§ RMF Products Inc, Batavis IL 60510 ... 312-879-0020 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 . 201-529-8757 

Spiricon, Inc, Logan, UT 84321 . 801-753-3729 

Staffall Inc, Cranston, Rl 02910 .. 401 -461-5554 

§ Sun Research, lnc„ New Durham, NH 03855 ...... 603-859-7110 

Tektronix, Inc, Beaverton, OR 97077...... 800-835-9433 

t Union Carbide Corporation, Industrial Chemicals Div, Crystal Products Dept, San Diego, 

CA 92123 ..... 619-279-4500 

t US. Laser Corp, Wyckoff,NJ 07481 ..... 201-848-9200 

Xenon Corp, Woburn, MA 01801 .. 617-938-3594 


Laser Diodes - See Diodes, Laser (Vol. A) 

Latches, Panels & Cabinets-2400 - See Vot. C 
LCDs “ See Diodes, Liquid Crystal (Vol. B) 

Lead Assemblies, High Voltage-Aiso See Connectors; Cable 
Assemblies & Harnesses-6000 ~ See Voi. C 

Lead Preparation Equipment, Surface MounMIOO ~ See Voi. D 
Leads, Test & A€iapters>2900 ~ See Voi, D 
LEDs - See Diodes, Light Emitting (LEDs) (Voi. B) 

Light Emittiiig Diodes (LEDs), Surface/Mount-3700 

Clairex Efaarcunics, Clairex Corporation, Mt Vernon, NY 10550, 914-664-6602 


./....... 0*1320 

Dialight Cosp., A Cambridge Elctrns. Inds. Co., Mariasquan, NJ 08736, 

201-223-9400 ............ 0*1139 

§ Everlight - USA, Glendora, CA 91740, 213-697-5067 ... 0*1143 

§ Idea, Inc., Brm, CA 92621, 213-697-4332 . 0*1086,1166 

IDEC Corporation, Sunnyvale, CA 94089-2211, 403-747-0550 ........... 0*1754 

§ Industrial Devices, Inc., Hackensack, NJ 07601, 201^9-8989 ..... 0*1158-1159 

AEG Corporafon, Telefunken Semiconductors Div, Somerville, NJ 08876-1269 

.......... 201-231-8300 

AT&T MicroeSectronIcs, Allentown, PA 18103 ... 1-800-372-2447;ln Can.: 

1-800-553-2448 

§ Baknor Industries Inc, Mississauga, ONT, CANADA L5L 1X1 . 416-828-2400 

§ C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

ELMA Electronic Inc, Fremont, CA 94538 .. 415-656-3400 

§EPD Electronics, Inc, Gardena, CA90247 .. 213-515-4996 

§ Hewlett-Packard Co, Cupertino, CA 95014 .... 800-752-0900 

International MIrcoelectronics, Arlington, TX 76003 . 817-561 -2244 

Ledtronics, Inc, Torrance, CA 90505 ..... 213-549-9995 

§t Lumex Opto/Compa, Inc, Palatine, IL 60067 ... 312-359-2790 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

NEC Electronics, Inc, Mountain View, CA 94039 .... 415-960-6000 

§ Relay Specialties, Oakland. NJ 07436 ..... 201 -337-1000 

§ Rohm Corporation, Irvine, CA 92718 ... 714-855-2131 

Senior Inds, Inc, Wood Dale, IL 60191 . 312-350-1600 

§ Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 . 201-529-8757 

§ Shelly Assroiate^ Inc, Tustin, CA 92680 ..... 714-669-9850 

§Shokai Far East, Ltd, Hartsdale, NY 10530 ... 914-681-0700 

Switches Unllmit84 Inc, Woodside, NY 11377 . 718-478-5000;80a-221 -0487 

§ Three-Five Sys, Inc, Phoenix, AZ 85201 .... 602-496-0035 

Topflight York, PA 17404 . 717-843-9901 ;800-233-9386 

§ Visual C^munications Co, Inc, San Diego, CA 92126 ... 619-549-6900 


Lenses, Filters, Windows, Infrared - Also see Filters, Color, 


Oxley, Inc., Branford, CT 06405, 203-488-1033 . ... 0*1179 

t Balzers Optical Corporation, Marlboro, MA 01752 . . 617-481-9860 

Burleigh Instruments, Fishers, NY 14453. 716-924-9355 

Ceramaseal, New Lebanon, NY 12125 . 518-794-7800 

t Cleveland Crystals, Euclid, OH 44117 . 216-486-6100 

t Coherent Inc, Palo Alto, CA 94303 . 415-493-2111 

t Diversified Optical Products, Inc, Diversified Optical Corp, Salem, NH 03079 

. 603-898-1880 

TD, O. Industries, Rochester, NY 14623 . 716-359-4000 

tDontech, Inc, Doylestown, PA 18901 . 215-348-5010 

Dubbeldee Harris Diamond Corp.:0. Orukker & Za N.V, Mt Arlington, NJ 07856 

. 201-770-1420 

t Ealing Electro<3ptics, Holliston, MA 01746 . 617-429-8370:1 -800-343-4912 

§t Ercona, Patchogue, NY 11772 . 516-758-0700 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150... 716-694-5076 

§IR Scientific, Carlisle, MA 01741 .. 508-667-7110 

t JMJ Technical Prods, Newark, NJ 07105 .. 201-689^257 

t KLC/Karl Lambrecht Corp, Chicago, IL 60618 . 312-472-5442 

t Ledtronics, Inc, Torrance, CA 90505 .^. 213-549-9995 

§ Lumex Opto/Comps, Inc, Palatine, IL 60067 . 312-359-2790 

t Melles Griot Inc, Irvine, CA 92714 .... 714-261 -5600 

§ Optics for Research, Inc, Caldwell, NJ 07006 . 201-2264480 

t Optima Precision, Inc, Rancho Patos Verdes, CA 90274 .. 800-544-4418:213-377-4118 

t Plumer Precision Optics, Pennsburg, PA 18073 . 215-679-6272 

§ RMF Products, Inc, Batavia, IL 60510 . .. 312-879-0020 

t Saphikon, Inc, Milford, NH 03055 ... 603-673-5831 

Savoy Electronics, Inc, Ft Lauderdale. FL 33310 . 305-563-1333:800-327-1282 

Schott Electronics, Seymour, CT 06483 . 203-881-0102 

Schott Glass Technol^ies, Inc, Duryea, PA 18642 . 717-457-7485 

§Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ Visual Communications Co, Inc, San Diego, CA 92126 . 619-549-6900 

§ Carl Zeiss, Inc, Thomwood, NY 10594 . 914-747-1800 

Lenses, Optical & Camera-3700 

Savoy Electronics, Inc., Ft Lauderdale, FL 33310, 305-563-1333;800-327-1282 

. A*1482 

§ Alan Gordon Entprs, Inc, N. Hollywood, CA 91601 ... 818-985-5500 

t Balzers Optical Corporation, Marlboro, MA 01752 . 617-481 -9860 

t Coherent Inc, Palo AKo, CA 94303 ... 415-493-2111 

t Diversified Optical Products, Inc, Diversified Optical Corp, Salem, NH 03079 

. 603-898-1880 

t D. O. Industries, Rochester, NY 14623 . 716-359-4000 

t Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370:1-800-343-4912 

§t Ercona, Patchogue, NY 11772 . 516-758-0700 

§General Hardware Mfg, New York, NY 10013 . 212-431-6100 

Hertz, Karl, Inc, Woodside, NY 11377 ... 718-565-0004 

t KLC/Karl Lambrecht Corp, Chicago. IL 60618 . 312-472-5442 

t Melles Griot Inc, Irvine, CA 92714 ... 714-261-5600 

§ Optics for Research, Inc, Caldwell, NJ 07006 . 201-228-4480 

t Plumer Precision Optics, Pennsburg, PA 18073 .. 215-679-6272 

Rolyn Optics Co, Covina, CA 91722-2199 . 818-915-5707/5717 

Schott Glass Technologies, Inc, Duryea, PA 18642 . 717-457-7485 

§ Stenning Instrments, Inc, Pacific Palisades, CA 90272 ... 213-459-2930 

§t Vicon Industries, Inc, Melville, NY 11747 . 516-29S-2200 

§ Carl Zeiss, Inc, Thomwood, NY 10594.. 914-747-1800 

Lenses, Readout & Display - Also see Filters, Color, Panel 
light; Lenses, filters, Windows, lnfrared-2450 

IDEC Corporation, Sunnyvale, CA 94089-2211,408-747-0550 . 0*1754 

§ Industrial Devices, Inc., Hackensack, NJ 07601, 201-489-8989 . 0*1158,1162 

Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 .. 0*1167 

Oxley, Inc., Branford, CT 06405, 203-488-1033 .. 0*1179 

§ Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 . 0*1188,1191-1195 


§t Sorenson Ughted Controls, Hartford, CT 06114, 203-527-3092;1-800-243-0240 

..... 0*1198 

§ Visual Communications Co., Inc., San Diego, CA 92126, 619-549-6900 


..... 0*1199-1203 

Atlantic Optical Moulding, Webster, MA 01570 ..... 617-943-1746 

t Balzers Optical Corporation, Marlboro, MA 01752 .. 617-481 -9860 

Display Devices, Ino, Encinitas, CA 92024 ..... 619-753-0113 

t Dontech, Ino, Doylestown, PA 18901 ... 215-348-5010 

§ Electro-Mech Components, Ino, South El Monte, CA 91733-3689 . 818^2-71 SO 

§t Ercona, Patchogue, NY 11772 .... 516-758-0700 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150.. 716-694-5076 

lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .............. 818-787-0311 

t JMJ Technical Prods, Newark, NJ 07105 ...... 201-589-4257 

Leecraft Mfg, Long Island City, NY 11101 .... 718-392-8800 

§ Lucas Durairth Corporation, Millville, NJ 08332.... 609-825-6900 

t Melles Griot, Inc, Irvine, CA 92714 ... 714-261-5600 

t MoWtronics, Inc, Downers Grove, IL 60515 ...... 312-968-7000 

§ NOBEX DIv, Griffith Plastics Corp, Burlingame, CA 94010 .. 415-342-8170 

Noll, J. A Co, Monroeville, PA 15146 ... 412-733-1089 

Oak Switch Systenrs, Crystal Lake, IL 60014. . 815-459-5000 

§ Optics for Research, Inc, Caldwell, NJ 07006 .... 201-228-4480 

Penn Keystone Corp, Wallingford, CT 06492 ........................... 203-294-0537 

Polaroid Corporation, Polarizer Div, Norwood, MA 02062 .... 800-225-2770 

§ RMF Products, Inc, Batavia, IL 60510....... 312-879-0020 

Rolyn Optics Co, Covina, CA 91722-21^ ... 818-915-5707/5717 

§ Shelly Associates, Inc, Tustin, CA 92660 ... 714-669-9850 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 ... 312-459-3400 

Lids, Hybrid Paclcage-3130 ~ See Vol. A 

Light Choppers-3700 

Ealing Electro-Optics, Holliston, MA 01746 ............ 617-429-8370;1-800-343-4912 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123 . 618-279-8034 


Panel light; Lenses, Readout & Display-3700 

IDEC Coiporation, Sunnyvate, CA 94089-2211,408-747-0550 . 0*1754 


§-Product sold through distributors t-Product meets MIL specs 


EEM 1989 


B^67 































































































































































Light Choppers-3700 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


t Electro-Optical Industries, Santa Barbara, CA 93130 .......... 805-964-6701 (ext 280) 

t Frequency Control Products, Inc, American Time Products Div, Deer Pk., NY 11729 

................ 516-243-5730 

ITHACO, Inc, Meas. & Control Instra Div, Ithaca, NY 14851-6437 . 607-272-7640 

t Millivac Instruments, Inc, Schenectady, NY 12301 . ... 518-355-8300 

Motorola Ceranruc Products, Conr^nents Division, Albuquerque, NM 87113 

........... 505-822-8801 

tPhilamon, Inc, Farmingdale, NY 11735 .... 516-249-2700 

Stanford Resch. Sys, Inc, Sunnyvale, CA 94089 ..... 408-744-9040 

Light Pens-2000 - See Vo/. D 

Light Sources, Fiber Optic - Also see Generators, Light 
Pulse-2475 

AMP, Harrisburg, PA 17105, 717-564-0100 .... C*1157 

Berkeley Nucleonics Corp., Richmond, CA 94804,415-234-1100 ........ D«12^ 

RberopUc Systems, Inc., Simi Valley, CA 93063, 805-583-2088 . B*1205 

§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 . B«1324 

t Advantest America, Inc, Lincolnshire, IL 60069. . 312-634-2552 

Antel Optronics Inc, Burlington, Ontario, CANADA L7M 1A6.. 416-335-5507 

§ Banner Engineerir^ Corp, Minneapolis, MN 55441 . 612-544-3164 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272;1-800-654-8542 Eastern 

Reg 

C.G. Instruments, Dayton, OH 45459 . . 513-434-7643 

§t Codenoll Technology Corp, Yonkers, NY 10701 .. 914-965-6300 

Dolan-Jennerinds, Woburn, MA 01801 .. 617-935-7444 

DSA lna{Dai-lchi Shoji of America), Div. of Leader instruments. New York, NY 10011 

. 212-691-9050 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370;1-800-343-4912 

§ Elector, Inc, Exton, PA 19341 . 215-524-2000;800-441-8246 

Fiberoptics Technology, Inc, Pomfret, CT 06258 . 203-928-0443,800-433-5248 

Fibronics international Inc, Communications Way, Hyannis, MA 02601-1892 

. 508-778-0700 

Gates, Geo. W, & Co, Inc, Franklin Sc^, NY 11010 .. 516-352-2904 

tGilway Technical Lamp, Woburn, MA 01801 . 617-935-4442 

tINTELCO, Acton. MA 01720 . 508-264-4485 

§t Lamptronix Co, Ltd, Crystal Lake, IL 60014 . 815-455-0400 

§t Laser Diode, Inc, Morgan Crucible, New Brunswick, NJ 08901 . 201-249-7000 

§ Laser Precision Corp, Utica, NY 13502 ./.. 315-797-4449 

§ Lumex Opto/Comps, Inc, Palatine IL 60067 . 312-359-2790 

3 M Photodyne Inc, Camarillo, CA 93010 . . 805-388-8378 

Ortel Corp, Alhambra, CA 91803. 818-281-3636 

Rehlander Assocs, Beverly, MA 01915 .. 617-922-5961 

Schott Glass Technologies, Inc, Duryea, PA 18642 ... 717-457-7485 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 ...... 201-529-8757 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

Tektronix. Inc, Beaverton, OR 97077 ....... 800-835-9433 

t Texas Optoelectronics, Inc, Garland, TX 75042 . 214-487-0085 

U.S. Instr. Rentals, San Mateo, CA 94403 .. .. 800-824-2873 

Volpi-MFG-USA Auburn, NY 13021 ... 315-255-1737 

Welch Allyn, Inc, Industrial Products Division, Skaneateies Falls, NY 13153-0187 

.. 315-685-8945 

fXenon Corp, Woburn, MA 01801 .... 617-938-3594 

t York Technology, Inc, BurbanK CA 91502 . 818-955-8927 

Light Sources, Infrared - Also see Generators, Light Pulse- 
3700 

Berkeley Nucleonics Corp., Richmond, CA 94804,415-234-1100 . D«1230 

§Altech Corp, Somerville, NJ 08876 . . 201-359-4454 

t Analog Modules, Inc, Longwood, FL 32750 . 407-339-4355 

§ Banner Engineering Corp, Minneapolis, MN 55441 ... 612-544-3164 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272;1-800-654-8542 Eastern 

Reg 

C.a Instruments, Dayton, OH 45459 .... 513-434-7643 

Data Instruments, Inc, Acton, MA 01720 .. 508-264-9550 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370;1-800-343-4912 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123 . 619-279-8034 

§t Glar-Ban, A Mark IV Corrpany, Tonawanda, NY 14150 . 716-694-5076 

High Technology Sensors, Inc, Longwood, FL 32779 . 407-423-1755 

§IR Scientific, Carlisle, MA 01741 . 508-667-7110 

§t Laser Diode, Inc, Morgan Crucible, New Brunswick, NJ 08901 . 201-249-7000 

Ledtronics, Inc, Torrance, CA 90505 . 213-549-9995 

§ NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

Ortel Corp, Alhambra, CA 91803 . 818-281-3636 

t Radiometrics, Inc, Huntsville AL 35803 . 205-881-1272 

t Texas Optoelectronics, Inc, Garland, TX 75042 .. 214-487-0085 

Zexco, Van Nuys, CA 91401 . 818-997-7895 

Light Sources, Photoefectric-3700 

§ EG & G Vactec, SL Louis, MO 63132, 314-423-4900. ... B*1321 

§ Altech Corp, Somerville, NJ 08876 ..... ..,... 201-359-4454 

t Ametek, Inc, Mansfield & Green Div, Lar^,FL 34643 .. 813-536-7831 

§ Banner Engineering Corp, Minneapolis, MN 55441 .. 612-544-3164 

§ Dolan-Jennerinds, Woburn, MA 01801 .. 617-935-7444 

Ealing Electro-Optics, Holliston, MA 01746.. 617-429-8370:1-800-343-4912 

§Efector, Inc, Exton, PA 19341 ... . 215-524-2000;800-441-8246 

FSi/Fork Standards. Inc, Lombard, IL 60148 . 312-231 -3511 ;312-932-9380 

§ Laser Diode, Inc, Morgan Crucible, New Brunswick, NJ 08901 .. 201-249-7000 

Leecrafl Mfg, Long Island City. NY 11101 .. 718-392-8800 

§ Micro Switch, A Honeywell Div, Freqport, IL 61032 . 815-235-6600 

t Photo ResearchrKolimorgen, Chatsworth, CA 91313-2192 . 818-341-5151 

Rehlande’ Assocs, Beverly, MA 01915 ... 617-922-5961 

§ Relay Specialties, Oakland, NJ 07436... . 201-337-1000 

Rodann Electronics Mfg Co, Brea, CA 92621 .. . 714-529-1301 

Scanning Devices, Inc, Waltham, MA 02154 .. 617-891-8991 

§ Scientific Technologies, Optical Sensor Div. Inc, Haywarct CA 94544 ... 415-471-9717 


§Skan-A-Matic,ElectroCorporafion,Sarasota,FL34230-3049 ........... 813-355-8411 

Light Sources, Stroboscopic-3700 

t Bruel & igaer Instrs. Inc, Marlboro, MA 01752-3093 ....... 508-481-7000 

Ealing Electro-Optics, Holliston, MA 01746.. 617-429-8370;1-800-343-4912 

§ Sunshine Scientific Instruments, Phiiad^hia, PA 19115 .. 215-673-5600 

Vonco, Inc, Novi, Ml 48050 .. 313-344-0050 

Xenon Corp, Woburn, MA 01801 ..... 617-938-3594 

Light Spurces, UitravioleU3700 

Injectorall Electronics (Woman Owned), Bohemia, NY 11716,516-563-3388 

........C*1125 

t American Ultraviolet, Murray Hill, NJ 07974........ 201-665-2211 

§ Bulbtronics, Inc, Farmingdale, NY 11735 ..516-249-2272;1-800-654-8542 Eastern 

Reg 

Contact East, N. Andover, MA 01845... 508-682-2000 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429*8370;1-800-343-4912 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123 . 619-279-8034 

§ Gates, Geo. W, & Co, Inc, Franklin S^ NY 11010.. 516-352-2904 

GTE Sylvania Lighting Sylvania Lighting Center, Danvers, MA01923 ... 617-777-1900 

imaging & Sensing Technology Corp, Horseheads, NY 14845 .. 607-796-3372 

§t Powertron Corp, Sparta, NJ 07871 . .. 201-579-5599 

§tSpectronlcs Corp, Westbury, NY 11590 .. 516-333-4840 

t Stenning Instrments, Inc, Pacific Palisades, CA 90272 . 213-459-2930 

§ UVP, Inc, San Gabriel, CA 91778 ..... 818-285-3123 

Xenon Corp, Woburn, MA01801 .. 617-938-3594 

Lights, Indicator-2460 

Altair Exchange Corporation, Northridge, CA 91324,818-701-6977;800-824-5620 

. B*1042,1044 

§ AND, William J. Purdy Co.. Burlingame, CA 94010.415-347-9916 .. B*1129 

§ Arcoiectric Corp., Canoga Park, CA 91304,818-700-1933 . B*1130-1131 

§ C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492, 

203-269-8701 .. B«1694 

§t Dialight Corp., A Cambridge Elctrns. Inds. Co., Manasquan, NJ 08736, 

201-223-9400 . B»1133-1141 

Dio-Rey, Div. of Info-Ue, Fairview, NJ 07022, 201-941-4455. B*1073 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 .. B*1732 

§t Electronics Research Associates Inc., Winsted, CT 06098,203-379-2731 . 

B»1075 

Everiight - USA. Glendora, CA 91740, 213-697-5067 . . B*1143 

§t FtC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594. B«1367 

t Gilway Technical Lamp, Woburn. MA 01801, 617-935-4442. B*1145-1148 

Idea, Inc., Brea, CA 92621,213-697-4332 .... . B«1166 

§ Industrial Devices. Inc., Hackensack, NJ 07601,201-489-8989 . B«1158-1162 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 ... B*1178 

ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-^. B*1762 

§t JKL Components Corporation, Pacoima, CA 91331,818-896-0019 . B*1163 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 . B*1164 

§t Lamptronix Co., Ltd., Crystal Lake, IL 60014,815-455-0400. B*1165 

t Ledtronics. Inc., Torrance, CA 90505,213-549-9995 . B«1167 

Manufacturers Components, Inc., Hialeah, FL 33016,305-556-4481;800-367-0377 

...... B*1788 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

..... B»1817-1821 

§ Oslo Controls, Cheshire, CT 06410-1511,203-272-2794 ... B*1827 

t Oxley, Inc., Branford, CT 06405, 203-488-1033 . B*1179 

Rundel Prods., Allied Control, Plantsville, CT 06479,203-621-6771 .. 8*1832-1833 
Sam Sung Elctrn. Dvcs., America, Inc., La Mirada, CA 90638, 213-802-8425 

... 8*1106-1108 

§t Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 . B*1122 

§ Shokai Far East, Ltd., Hartsdale, NY 10530,914-681-0700 . B*1187 

§ Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 . ... 8*1188-1190 

§t Sorenson Ughted Controls, Hartford, CT 06114,203-527-3092;1-800-243-0240 

... B*1198 

§ Visual Communications Co., Inc., San Diego, CA 92126,619-549-6900 

. 8*1199-1203 

Allied Control, Plarjtsville, CT 06479 . 203^21 -6771 

APM-Hexseal, Englewood, NJ 07631 . 201-569-5700 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

. 804-974-5100 

§tAudiosone, Inc., Stratford, CT 06497 . 203-377-4475 

§ Augat Alcoswitch, Augat Inc, M Andover. MA 01845 . 508-685-4371 

§ Bulbtronics, Inc, Farmingdale, NY 11735 . 516-249-2272;1 -800-654-8542 Eastern 

Reg 

§ C & K Components, Inc, Newton, MA 02158-1082 . 617-964-6400 

t Capitol Switch Inc, Danbury, CT 06810 . . 203-744-3300 

§ Cole Hersee Co, Boston, MA 02127-2467 . .. 617-268-2100 

Communication Devices, Inc, Scarborough, Ont, CAN M1H3A4. 416-439-6320 

Crosspoint, Div. of Info-Lite, Fairview, NJ 07022.. 201-941-4455 

§ Data Display Products, Los Angeles, CA 90009 .. 213-640-0442 

tDevco Engineering, Fairfield, NJ 07006 ... . 201-CA8-0321 

Display Devices, Inc, Encinitas, CA 92024 ... 619-753-0113 

§ Dreefs Switch, Inc, Waukegan, IL 60087 . . 312-662-7667;800-323-9605 

t Eaton Cotpi/MSC Products, Costa Mesa, CA 92627 . . 714-642-2427 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414449-7487 

§t Electro-Mech Components, Inc, South El Monte, (^ 91733-3689 ....... 818442-7180 

Entrelec, Alsthom International, Spring Valley, NY 10977 .. .. 914-425-7460 

t Flight Ck>nnector, TransTechnolo^ Electronics, Peoria, IL 61615-1584.. 309-693-3300 

§GOThorsen, Rockford, IL 61105-1209 . . . 818968-9661 

§t Genisco Technology Corp, La Mirada, CA 90638 ... 714-523-7001 

§t Glar-Ban, A Mark IV Company, Tonawanda, NY 14150.. 716-694-5076 

GTE Sylvania Lighting, Sylvania Lighting Center, Danvers, MA 01923 ... 617-777-1900 

§ IDEC Corporation, Sunnyvale, CA 94(^9-2211 ... 408747-0550 

§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 . ....... 818787-0311 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY __ Magnets (MIL), Perinanent-2440 

t imtronics Industries, St Petersburg, FL 33716 . 813-572-9010 LVDTs — See Transducers, Displacement (Vol. B) 

§ Lamp Technology, Inc, Bohemia, NY 11716 . 516-567-1800 

§t Ledco Div, St Paul, MN 55107 . 612-222-2791 Machines & Accessories, Semiconductor Manufacturing-4100 - 

§t Leecraft Mfg, Long Island City, NY 1 1101 . . 718-392-8800 See Vol. D 

§t Littelfuse, Inc, Sub. of Tracor, Inc, Des Plaines, IL 60016 . 312-824-1188 

§Lumex Opto/Comps, Inc, Palatine,IL 60067 . 312-359-2790 Machines & Tools, Crimping — See Tools, Crimping & Swaging (Vol. C) 


§MECA/S,Ballerup, DENMARK DK-2750 . 011-4542973366 

§ Merix Chemical Co, Chicago, IL 60649 . 312-221-8242 

§ MG Electronics, Hauppauge, NY 11788 .. 516-582-3400 

Micro Lamps Inc, Batavia, IL 60510 . 312-879-0900 

§ Micro Switch, A Honeywell Div, Freeport IL 61032. 815-235-6600 

NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

§t Oak Switch Systems, Crystal Lake, IL 60014 . 815-459-5000 

§ Oshino Electric Lamp Wor1<s, Ltd, Shinagawa-Ku, Tokyo, JAPAN. 03-471-8548 

Penn Keystone Corp, Wallingforci CT 06492 . 203-294-0537 

Pyle-National Division, BRIntec Corp, Chicago, IL 60651 . 312-342-6300 

§ Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

§Schurter, Inc, Petaluma, CA 94952 . 707-778-6311 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 . 201-529-8757 

t Shogyo International Corp, Great Neck, NY 11021 . 516-466-0911 

§ Switchcraft, Inc, A Raytheon Company, Chicago, IL 60630 ... 312-792-2700 

§t Sylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 . 603-464-5533 

§t VCH Incorporated, Chicago Miniature, Buffalo Grove, IL 60089 . 312-459-3400 

§ Wilbrecht Electronics, St Paul, MN 55107 . 612-222-2791 


Lights, Panel - See Lights, Indicator (Vol. B) 
Lights, Pilot — See Lights, Indicator (Vol. B) 
Limit Stops - See Knobs, Limit Stop (Vol. C) 
Limit Stops, Mechanical-2500 - See Vol. C 


Limiters, Current-4300 

§t Bussmann:Cooper Industries, SL Louis, MO 63178, 314-394-2877. C*1295 

§ FIC Corp., Rockville, MD 20852, 301-881-8124;800-638-6594. B«1367 

Keystone Carbon, Thermistor Div., St Marys, PA 15857, 814-781-1591 

. B«1901,1903 

§ PolyPhaser Corporation, Gardnervilie, NV 89410-1237, 

702-782-2511:800-325-7170 . B«1405 

Raychem Corp., Elctrns. Grp., Menlo Park, CA 94025, 415-361-3860. B«1407 

Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . B*1408 


Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907, 419-525-8500 
. B-1921 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 


. 408-629-1100 

§ Bumdy Corporation, Norwalk,, CT 06852 . 203-838-4444 

Hitran Corporation, Flemington, NJ 08822-9943 . 201-782-5525 

Mechanical Products Inc, Jackson, Ml 49204 . 517-782-0391 

Micro Devices Product Group, Therm-O-Disc, Inc, Mansfield, OH 44907 

. 419-525-8500 

§ Midwest Components, Inc, Muskegon, Ml 49443 . 616-777-2602 

t NWL Transformers, Bordentown, NJ 08505 . 609-298-7300 

§ Payne Engineering, Scott Depot, WV 25560 . 304-757-7353 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830 . 201-321-3400 

§t Silicon General, Garden Grove, CA 92641 . 714-898-8121 

§ Square D Co, Palatine, IL 60067... 312-397-2600 

Techno, Inc, Van Nuys, CA 91405 .. 818-781-1642 

Texas Instruments, Connector System, Attleboro, MA 02703 . 508-699-5269; 

508-699-3450 

Texas Instrs, Matla & Controls Grp, Attleboro, MA 02703. 617-699-3800 

Western Elctrn. Compa Corp, Camarillo, CA 93010 . 805-482-8002 

§ World Products Inc, Sonoma, CA 95476 . 707-996-5201 


Limiters, Microwave-3450 — See Vol. A 

Limiters, Surge - See Suppressors, Transient Voltage (Vol. B) 

Line Conditioners-4050 - See Vol. D 

Line Controlled Switches - See Switches, Data (Vol. D) 

Line Stretchers, Microwave-3450 - See Vol. A 
Liners, Tube Shield - See Shields, Tube (Vol. C) 

LNA-LNB, Satellite Antennas-1900 - See Vol. D 


Machines, Automatic Heat Shrink-4100 — See Vol. D 
Machines, Capacitor Winding-4100 ~ See Vol. D 

Machines, Cleaning & Degreasing-Also See Cleaners, Ultrasonic- 
4100 - See Vol. D 

Machines, Coil Winding-4100 - See Vol. D 

Machines, Component Handling, Feeding, Insertion & Sorting-4100 
- See Vol. D 

Machines, Drilling, Laser-4100 - See Vol. D 
Machines, Hermetic Sealing-4100 - See Vol. D 
Machines, Induction Heating (Eiectronic)-4100 - See Vol. D 
Machines, Lead Cutting & Forming-4100 - See Vol. D 
Machines, Magnet Wire Twisting-4100 - See Vol. D 
Machines, Marking & Numbering-4100 - See Vol. D 
Machines, Marking, Laser-4100 — See Vol. D 
Machines, Mask Alignment & Exposure-4100 - See Vol. D 

Machines, Metallizing, Vacuum — See Deposition Equipment Vacuum 
& Accessories (Vol. D) 

Machines, Plastic Molding-4100 - See Vol. D 
Machines, Plating-4100 — See Vol. D 

Machines, Printed Circuit Drilling, Etching & Punching-4100 - See 
Vol. D 

Machines, Terminal Installing-4100 - See Vol. D 

Machines, Ultrasonic Bonding-4100 - See Vol. D 

Machines, Vibration Fatigue Testing — See Testers, Vibration (Vol. D) 

Machines, Wafer Alignment - See Machines, Mask Alignment & 
Exposure (Vol. D) 

Machines, Wire Marking, Manual & Automatic-4100 - See Vol. D 
Machines, Wire Measuring & Cutting-4100 — See Vol. D 
Machines, Wire Stripping, Laser-4100 - See Vol. D 
Machines, Wire Wrapping - See Tools, Wire Wrapping (Vol. C) 

Magnetic Materials - See Cores, Magnetic (All Types) (Vol. C), Ferrite 
Material & Parts (Vol. C) 

Magnetizers-2900 ~ See Vol. D 
Magnetodiodes — See Magnetoresistors, Hall (Vol. A) 
Magnetometers-2900 - See Vol. D 
Magnetoresistors, Hall-4800 - See Vol. A 
Magnetrons - See Tubes, Microwave (Vol. A) 

Magnets, Focusing - See Magnets, Permanent (Vol. C) 

Magnets (Lab. Type)-1850 - See Vol. A 


Loads, Electronic, Variable-Also See Dummy Loads-2900 - See 
Vol.D 

Locators, Static-2900 - See Vol. D 
Locators, Open Short-2900 - See Vol. D 
Locks, Dial & Shaft-2400 - See Vol. C 

Logic Cards (without Components) — See Boards, Plug-In (Vol. C) 
Logic Circuits ~ See Cards, Logic (Vol. D), Modules, Logic (Vol. A) 
Loudspeakers - See Speakers (Vol. D) 

Louvers, Vents, & Windows (For Equipment) - See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Lubricants-1600 - See Vo/. C 

Lugs, Terminal — See Terminals, Lug (Vol. C) 


Magnets, Permanent-1850 -> See Vol. A 
Magnets, Superconducting-1850 - See Vol. A 
Magnets (MIL), Permanent-2440 

t Arnold Engineering Company, Sub. SPS Technologies, Marengo, IL 60152 

....:.... 815-568-2000 

Jobmaster Corp., Randallstown, MD 21133-0207 ........ 301-655-1400;800-642-1400 

t Magnet Sales & Mfg. Co. Inc., Culver City, CA 90230-6127 ... 213-391-7213; 

800-421-6692 

t Ogallala Elctrns., Div. Arnold Engrg. Co, Ogallala, NE 69153 . 308-284-4093 

t The Permanent Magnet Co, Inc, Indianapolis, IN 46226 .. 317-547-1336 

Steward, D. M, Mfg. Co, Chattanooga, TN 37401 ... 615-867-4100 

Magnifying Glasses, Inspection-4100 — See Vol. D 
Maintenance, Self, Computers-2000 - See Vol. D 
Manufacturing, Turnkey-4100 — See Vol. D 
Markers, Dry Transfer ~ See Kits, Marking (Vol. C) 


EEM1989 
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PRODUCT INDEX & DIRECTORY 


Lights, Indicator-2460 


Markers, Identification - See Labels (Vol. C), Nameplates (Vol. B), 
Machines, Marking and Numbering (Vol. D) 

Markers, RF - See Generators, Marker (Vol. D) 

Markers, Terminal - See Kits, ^^arking, etc. (Vol. C) 

Markers, Wire, Tab & Sleeve — See Wire Markers (Vol. C) 

Mark Recognition Equipment, Optical-2000 - See VoL D 

Masers & Accessories-3450 ~ See Vo/. 4 

Mask Alignment & Exposure Systems - See Machines, Mask 
Alignment & Exposure (Vol. D) 

Masks, Solder-4600 - See Vol. C 

Material, Permanent Magnet-1850 - See Vo/. A 

Materials, Shock, Noise, & Vibration Control-2500 - See Vo/. C 

Materials, Thick Film-1600 - See Vol. C 

Matrices, Switching-Also See Boards, Programming-2000 ~ See 
Vo/.D 

Measuring Equipment, Fiber Optic, Attenuation & Bandwidth-220P 
- See Vol. D 

Media, Magnetic - See Disks, Magnetic (Vol. D), Tape, Magnetic (Vol. D) 
Megaphones — See Amplifiers (Vol. D) 

Memories, DRAM, Surface Mount-3130 - See Vol. A 

Memories, RAM, Surface Mount-3130 - See Vol. A 

Memory Devices/Controllers, Bipolar, Add-in-2000 — See Vol. D 

Memory Devices/Controllers, Bipolar, Add-on-2000 ^ See Vol. D 

Memory Devices/Controllers, Bubble, Add-on-2000 - See Vol. D 

Memory Devices/Controllers, CCD, Add-in-2000 ~ See Vol. D 

Memory Devices/Controllers, MOS, Add-in-2000 - See Vo/. D 

Memory Devices/Controllers, MOS, Add-on-2000 ~ See Vol. D 

Memory Systems, Bubble-2000 ~ See Vol. D 

Memory Systems, Core-2000 - See Vol. D 

Memory Systems, Delay Une-2000 - See Vo/. D 

Memory Systems, Disk-2000 — See Vo/. D 

Memory Systems, Disk, Flexible-2000 - See Vo/. D 

Memory Systems, Semiconductor-2000 - See Vo/. D 

Memory Systems, Tape-2000 - See Vol. D 

Message Repeaters, Teiephone-1900 - See Vol. D 

Meter Cases — See Enclosures, Equipment & Panel Mounting (Vol. C) 

Meter Controllers - See Relays, Meter (Vol. B) 

Meter Expanders - See Multipliers, Meter (Vol. D) 

Meters, Acceleration — See Accelerometers (Vol. B) 

Meters, Admittance-2900 See Vo/. O 

Meters, Ampere, AC-2900 - See Vo/. O 

Meters, Ampere, DC-2900 - See Vo/. D 

Meters, Ampere, RF-2900 - See Vo/. D 

Meters, Ampere, True RMS-2900 - See Vo/. D 

Meters, Ampere Hour-2900 - See Vo/. D 

Meters, Attenuation-2900 - See Vol. D 

Meters, Audio Level-2900 - See Vo/. D 

Meters, Bar Graph-2950 - See Vol. D 

Meters, Battery Capacity-2900 - See Vol. D 

Meters, Capacitance, Inductance-2900 - See Vol. D 

Meters, Clamp-on-2900 - See Vol. D 

Meters, Coercivity-2900- See Vo/. D 

Meters, Conductance-2900 - See Vo/. D 


Meters, Counting Rate, Nuclear-2900 - See Vol. D 
Meters, Decibel lndicating-2900 - See Vol. D 
Meters, Deviation-2900 — See Vol. D 
Meters, Digital ESR-2900 - See Vol. D 
Meters, Digital RPM-2900 - See Vo/. D 

Meters, Digital, 2-wire, 4-20 mA Current Loop-2950 - See Vol. D 

Meters, Dissolved Oxygen-2900 - See Vol. D 

Meters, Distortion & Noise-2900 - See Vol. D 

Meters, Edgewise-2950 - See Vol. D 

Meters, Elapsed Time - See Indicators, Elapsed Time (Vol. D) 

Meters, Electrometer-2900 - See Vol. D 

Meters^ EMC - See Meters, RFI (Vol. D) 

Meters, FM Deviation-2900 - See Vol. D 
Meters, Field Strength-2900 - See Vol. D 
Meters, Fluid Flow-2200 - See Vo/. D 
Meters, Flux-2900 - See Vol. D 
Meters, Frequency-2900 - See Vol. D 
Meters, Frequency Deviation-2900 - See Vol. D 
Meters, Gaivanometer-2900 - See Vol. D 
Meters, Gauss-2900 - See Vol. D' 

Meters, Hand Heid-2900 - See Vo/. D 

Meters, Humidity-2900 — See Vol. D 

Meters, Illuminated Scale-2950 - See Vo/. D 

Meters, Impedance-2900 - See Vo/. D 

Meters, Kilovoit-2900 - See Vol. D 

Meters, Laser Energy - See Monitors, Laser Energy (Vol. D) 

Meters, Light (Nonphotographic)-2900 - See Vol. D 

Meters, Megohm-2900 - See Vo/. D 

Meters, Microampere - See Meters, Ampere (Vol. D) 

Meters, Micro Ohm-2900 - See Vol. D 

Meters, Microwave-2900 — See Vol. D 

Meters, Moduiation-2900 - See Vol. D 

Meters, Moving Coil-2950 - See Vol. D 

Meters, Moving Iron-2950 - See Vol. D 

Meters, Moving Scaie-2950 - See Vo/. D 

Meters, Multifunction (Analog)-2900 - See Vo/. D 

Meters, Multifunction (Digital)-2900 - See Vol. D 

Meters, Noise & Sound Level-2900 - See Vo/. O 

Meters, Nuli-2950 - See Vo/. D 

Meters, Ohm-2900 — See Vo/. D 

Meters, Optical Power-2900 - See Vol D 

Meters, Panel (Analog)-2950 - See Vol D 

Meters, Panel, Bargraph - See Meters, Bargraph (VqI. D) 

Meters, Panel (Digital)-2950 - See Vol D 
Meters, Peak Power-2900 - See Vol D 
Meters, PH-2900 - See Vo/. D ^ 

Meters, Phase-2900 — See Vol D 
Meters, Power - See Meters, Watt (Vol. D) 

Meters, Power Factor-2900 - See Vol D 
Meters, Q-2900 - See Vol D ^ 

Meters, Rate (Puised)-2900 - See Vol D 
Meters, Ratio-2900 - See Vo/. D 


B*60 


§—Product sold through distributors t-Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Microcircuits (MIL), TTL, Schottky,-2440 


Meters, Reflectometer-2900 — See Vol. D 

Meters, Relay - See Relays, Meter (Vol. B) 

Meters, Resistance-2900 - See Vol. D 

Meters, RFI-2900 - See Vol. D 

Meters, S Unit-2900 ~ See Vol. D 

Meters, Slope - See Inclinometer (Vol. D) 

Meters, Snap-around - See Meters, Clamp-on (Vol. D) 

Meters, Standing Wave Ratio-2900 — See Vol. D 

Meters, Static Decay-2900 - See Vol. D 

Meters, Taut Band-2950 - See Vol. D 

Meters, Temperature (Contacting)-2900 - See Vol. D 

Meters, Temperature, Dial type (Noncontacting) - See Pyrometers 
(Vol. D) 

Meters, Temperature, lnfrared-2900 - See Vol. D 
Meters, Thermal Transfer-2900 - See Vol. D 
Meters, Time Interval - See Timers, Interval (Vol. D) 

Meters, Vacuum Tube Volt (VTVM)-2900 - See Vol. D 

Meters, VAR-2900 - See Vol. D 

Meters, Vibration-2900 — See Vol. D 

Meters, Volt, AC-2900 - See Vol. D 

Meters, Volt/Ampere - See Meters, Watt (Vol. D) 

Meters, Volt, DC-2900 - See Vol. D 

Meters, Volt, Differential - See Meters, Volt (Vol. D) 

Meters, Volt, Digital-2900 - See Vol. D 

Meters, Volt, Potentiometric-2900 - See Vol. D 

Meters, Volt, RF-2900 > See Vol. D 

Meters, VoK, Sampling-2900 - See Vol. D 

Meters, Volt, True RMS-2900 - See Vol. D 

Meters, VU-2900 - See Vol. D 

Meters, Watt-2900 - See Vol. D 

Meters, Watt Hour-2900 - See Vol. D 

Meters, Watt, RF-2900 - See Vol. D 

Meters, Wave-2900 - See Vol. D 

Meters, Waveguide — See Meters, Microwave (Vol. D) 


Meters (MIL)-2440 

Airpax Co., Cheshire Div., Cheshire, CT 06410, 203-271-6000 . B*1931 

Datel, Inc., Mansfield. MA 02048-1194, 508-339-3000 .. D*1170 

I.M.C., (international Microtronics Corp.), Tuscon, AZ 85714, 

602-748-7900:1-800-433-3767 .. D*1398,1400-1401 

International lnstruments:APrime Technology Company, N. Branford, CT 06471, 

203-481-5721 .... 0*1402-1403 

Jobmaster Corp., Randallstown, MD 21133-0207, 301-655-1400;800-642-1400 

.. A*1329 

Qualltec Technologies, Inc., Palo Alto, CA 94303-1706, 408-984-1763 ... D*1336 

t Bowmar Telecommunications Div, Acton, MA 01720 . 508-263-8365 

t Gralex industries, Tarrytown, NY 10591 . 914-631-2978 

t Ideal Precision Meter, Brooklyn, NY 11222 . 212-383-6904 

Mercer Electronics, Simpson Electric Co, Elgin, IL 60120 . 312-697-2260 

tMillivac Instruments, Inc, Schenectady, NY 12301 . 518-355-8300 

t Photo ResearchiKollmorgen, Chatsworth, CA 91313-2192 . 818-341-5151 

t Shogyo international Corp, Great NecK NY 11021 . 516-466-0911 

Simpson Electric Co, Elgin, IL 60120 ,... 312-697-2260 

Telephonies Corporation/PRD instruments, Huntington, NY 11743 

.. 516-549-6415/6102 

§ Triplett Corporation, Bluffton, OH 45817-9987.. 419-358-5015 


Microcircuit Production Equip.-4100 ~ See Vol. D 
Microcircuits - See Integrated Circuits (Specific Types) (Vol. A) 
Microcircuits, Thick Film - See Circuits, Hybrid, Thick Film (Vol. A) 
Microcircuits (MIL.)"2440 

t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

... A*1737 

Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647,402-564-3131 
....... A*1940-1942 


§t Dale Electronics, Inc., El Paso Div., El Paso, TX 79926-6728,915-592-3253 

.. A*1927-1928 

Dale Electronics, Techno Division, Van Nuys, CA 91405-1139,818-781-1642 


. A*1924 

Interpoint Corporation, Redmond, WA 98073-9705, 206-882-3100 ... A*1750-1751 
t Mini-Systems, Inc., Electronic Package Div., Plainville, MA 02762, 508-695-2000 

. A*1752 

t Advanced Analog, Intech, Santa Clara, CA 95050 . 408-988-4930 

Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 . 516-694-6700 


t Allied-Signal Aerospace Co., Communications Div., Towson, MD 21204 

.. 301-583-4000 

t AS.I. Microsystems, inc., (Formerly Andrich Systems, Inc.), Bohemia, NY 11716 

. 516-589-5656 

Beckman Industrial Corp., Subslc(iary of Emerson Electric Co., Fullerton, CA 92635 
. 714-447-2300 


CTS Corporation, Microelectronics Div., W. Lafayette, IN 47906 . 317-463-2565 

tDatel, Inc., Mansfield, MA 02048-1194 . 508-339-3000 

§t General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

... 201-688^530 

Hycomp, Inc., Marlborough, MA 01752 . 508-485-6300 

Intepro Systems Inc, Lexington, MA 02173 . 617-863-9500 

t Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 
t NCR Microelectronics, NCR Corporation, Colorado Springs, CO 80916 ... 303-596-5795; 

800-543-5618 

Ohmtek Inc., Vishay, Niagara Falls, NY 14304. . 716-283-4025 

§t Raytheon Semiconductor, Mountain View, CA 94043 . 415-968-9211 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

Texas Instrs., Data Sy& Group, Dallas, TX 75380-9063 . 1-800-527-3500 

Microcircuits (MIL), Linear-2440 

t Advanced Analog, Intech, Santa Clara, CA 95050 . 408-988-4930 

§t Advanced Linear Devices, Ina, Sunnyvale, CA 94086-4606 . 408-720-8737 

t AS.I. Microsystems, Inc, (Formerly Andrich Systems, Ina), Bohemia NY 11716 

. 518-589-5656 

tAydin Corp, Horsham, PA 19044 ... 215-657-7510 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 

. 714-447-2300 

tDatel, Inc, Mansfield, MA 02048-1194 . 508-339-3000 

§t General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

§t Raytheon Semiconductor, Mountain View, CA 94043 . 415-968-9211 

§t Silicon General, Garden Grove, CA 92641 . 714-898-8121 

t Teledyne Microelectronics, Los Angelea CA 90066 . 213-822-8229;213-870-9831 

Teledyne Semiconductor, Mountain View, CA 94039-7267 . 415-968-9241 

Texas Instra, Data Sys. Group, Dailaa TX 75380-9063 . 1-800-527-3500 

t Third Domain, Inc, Tucson, AZ 85731 -7568. 602-290-1820 

Microcircuits (MIL), Low Power Schottky-2440 

Alpha Industries, Inc, Woburn, MA 01801 . 617-935-5150 

t A.S.I. Microsystema Inc, (Formerly Andrich Systema Inc.), Bohemia NY 11716 

. 516-589-5656 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 
. 714-447-2300 


t Teledyne Microelectronica Los Angelea CA 90066 . 213-822-8229;213-870-9831 

Texas Instrs, Data Sys. Group, Dailaa TX 75380-9063 . 1-800-527-3500 

Microcircuits (MIL), Memories, CMOS, Hybrids-2440 

t Internationai Sensor Systems, inc., Aurora, NE 68818, 402-694-6111 

. A*1748-1749 

Q-Tech Corp., Culver City, CA 90232-3510, 213-836-7900 . A*1469 

t Advanced Analog, Intech, Santa Clara CA 95050 .. 408-988-4930 

t AS.I. Microsystems, Inc, (Formerly Andrich Systema Ina), Bohemia NY 11716 

.. 516-589-5656 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullertoa CA 92635 


...... 714-447-2300 

t Cincinnati Elctms, Cincinnati, OH 45241 .. 513-733-6100 

t EMC Technology Inc, Cherry Hill, NJ 08034... 609-429-7800 

§t General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

t Holt Inc, Irvine, CA 92718 .. 714-859-8800 

§t Integrated Device Technology, Inc, Santa Clara CA 95054-3090 . -^08-727-6116 

Memory X, San Diego, CA 92123 . . 619-292-1151 

M-Tron Industries, Yanktoa SD 57078 . 605-665-9321 

t Northwest Microcircuits, Inc, Corvallia OR 97333 . 503-753-8242 

Sunrise Electronica Inc, Glendora CA 91740 . 818-914-1926 

t Teledyne Microelectronica Los Angelea CA 90066 . 213-822"8229;213-870-9831 

§t VLSI Technology, Inc, San Jose, CA 95131 .. 408-434-3100 

Microcircuits (MIL), TTL, Schottky, Microprocessor-2440 

t International Sensor Systems, inc., Aurora, NE 68818,402-694-6111 

. A*1748-1749 

Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 .. 516-694-6700 


t AS.I. Microsystems, Inc, (Formerly Andrich Systema Inc.), Bohemia NY 11716 

... 516-589-5656 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 


..... 714-447-2300 

Sunrise Electronica Inc, Glendora CA 91740 . .— 818-914-1926 

Texas Instra, Data Sya Group, Dailaa TX 75380-9063 ... 1-800-527-3500 


Microcomputer Boards-3130 - See Vol. A 
Micrometers - See Testers, Thickness (All Types) (Vol. D) 

Microphone Accessories (Incl. Stands, Holders, Booms)-1300 - 
See Vol. D 

Microphones, Bone Conduction-1300 - See Vol. D 
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Microphones (MIL)-2440 


PRODUCT INDEX & DIRECTORY 


Microphones, Carbon-1300 — See 1^0/. D 
Microphones, Cardioid-1300 - See Vol. D 
Microphones, Ceramic-1300 - See Vol. D 
Microphones, Condenser (Incl. Eiectret)-1300 - See Vol. D 
Microphones, Crystal-1300 ~ See Vol. D 
Microphones, Dynamic-1300 - See Vol. D 
Microphones, Lavalier-1300 - See Vol. D 
Microphones, Magnetic-1300 - See Vol. D 
Microphones, Orrinidirectional-1300 - See Vol. D 
Microphones, Subminiature-1300 - See Vol. D 
Microphones, Wireiess-1300 - See Vol. D 


Microphones (MIL)-2440 

§t Audiosone. Inc, Stratford, CT 06497 . . . 203-377-4475 

§t Shore Brothers Inc, Evanston, IL 60202-3696 . 312-866-2200 

Sumitronics, Inc, Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 


Microprocessor - See Integrated Circuits, Micrpprocessor (Vol. A) 
Microprocessor Development Systems-2900 ~ See Vol. D 
Microscopes, Scanning, Laser, Acoustic-4100 ~ See Vol. D 


Microscopes-3700 

tAssemtest, Haverhill, MA 01832 . . 508-373-6800 

§ Cambridge Instruments, Inc, Optical Systems Division, Buffalo, NY 14240 

. 716-891-3000 

Ealing ElectroOptics, Holliston, MA 01746 . 617-429-8370;1-800-343-4912 

ElectroPhysics Corp, Nutley, NJ 07110 ... 201 -667-2262 

§t Excel Technology Inti. Corp, Belle Mead, NJ 08502 . 201-874-4747 

§ Hacker Instruments, Fairfield, NJ 07007.. 201-226-8450 

Jonard Industries Corp, Tuckahoe, NY 10707 . 914-793-0700 

t Melles Griot, Inc, Irvine, CA 92714 .. 714-261 -5600 

t Metron Optics Inc, Solana Beach, CA 92075-0690 ... 619-755-4477 

§ Pacific Transducer Corp, Los Angeles, CA 90064 ... 213-478-1134 


Research Devices, The American Optical Corp, Piscataway, NJ 08856 . . 

201-572-4800 

§ Solder Absorbing Technology (SAT), A Spirig Co, Springfield, MA 01108 


......... 800-628-8862 

Techni-Tool, Plymouth Meeting, PA 19462.... 215-825-4990 

§t Vision Engineering, Inc, New Milford, CT 06776... .. 203-355-3776 

§ Walker Scientific, Worcester, MA 01606 .... 508-852-3674;508-853-3232 

§ Carl Zeiss, Inc, Thomwood, NY 10594.. 914-747-1800 


Microscopes, Measuring>2900 - See Vo/. D 
Microwave Comb Generator - See Generators, Microwave (Vol. D) 
Microwave Integrated Circuits (MiCs)-3450 — See Vol. A 
Microwave Receivers - See Receivers, Microwave (Vol. D) 

Microwave Systems, Local Distribution-3400 - See Vol. D 
Mirrors, Front Surface-3700 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370;1-800-343-4912 

t Evaporated Coatings, Inc, Wiibw Grove, PA 19090 .. 215-659-3080 

t Libbey-Owens-Ford Co, Liberty Mirror Products, Brackenridge, PA 15014 

.... 412-224-1800 

t Melles GrioL Inc, Irvine, CA 92714 . 714-261 -5600 

Metron Optics Inc, Solana Beach, CA 92075-0690. . 619-755-4477 

§ Optics for Research, Inc, Caldwell, NJ 07006 . . 201 -228-4480 

t Optima Precision, Inc, Rancho Palos Vwdes, CA 90274 .. 800-544-4418;213-377-4118 

t Plumer Precision Optics, Pennsburg, PA 18073 . .. 215-679-6272 

Rolyn Optics Co, Covina, CA 91722-2199 . . . 818-915-5707/5717 

§ WECO Electrical Connectors, Inc, Kirkland, Quebec, CANADA H9H 3L4 

. 514-694-9136 

Mirrors, Rear Surface^3700 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370;1-800-343-4912 

t Evaporated Coatings, Inc, Willow Grove, PA 19090 .. 215-659-3080 

t Libbey-Owens-Ford Co, Liberty Mirror Products, Brackenridge, PA 15014 

.. 412-224-1800 

t Melles Griot, Inc, Irvine, CA 92714 ... 714-261-5600 

t Optima Precision, Inc, Rancho Palos Verdes, CA 90274 .. 800-544-4418;213-377-4118 
Rolyn Optics Co, Covina, CA 91722-2199 .. 818-915-5707/5717 

Mixers, Audio-1300 - See Vol. D 

Mixers, Microwave-3450 - See Vol. A 

Mixers, RF-3450 - See Vo/. A 

Modems - See Modulator/Demodulators, Data (VoL O) 

Modems, Broadband RF-1900 - See Vol. D 
Modems, CATV-1900 ~ See Vol. D 


Modems, Communications, Eliminator/Line Driver-1900 - See 
Vol.D 

Modems, Communications, Line Receivers-1900 - See Vol. D 

Modems, Communications, Long Haul-1900 - See Vol. D 

Modems, Communications, Short Haui (Limited Distance)-1900 - 
See Vol.D 

Modems, Wireless-1900 ~ See Vol. D 

Modular Telephone Cords - See Cable, Telephone (Vol. D) 

Modulation Transfer Analyzers - See Analyzers, Transfer Function 
(Vo!.D) 

Moduiator/Demoduiators, Data-2000 - See Vol. D 

Modulator/Demodulators, Laser-3700 


t Andersen Laboratories, Bloomfield, CT 06002 . 203-286-9090 

§ Artel Communications Corp, Hudson, MA 01749. .. 617-562-2100 

t CATEL Telecommunications, Fremont, CA 94537 . 415-659-8988 

t Coherent, Inc, Palo Alto, CA 94303 . .... . 415-493-2111 

§ Data-Design Labs, Cucamonga, CA 91730 ...;......... 714-987-2511 

RE Instruments Corp, Westlake, OH 44145 . .... 216-871 -7617 


Modulators, AM-1900 - See Vol. D 
Modulators, FM-1900 - See Vol. D 


Modulators, Light-3700 

NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 . B«1326 

t Andersen Laboratories, Bloomfield, CT 06002.. 203-286-9090 

t Cleveland Crystals, Euclid, OH 44117... 216-486-6100 

§ Data-Design Labs, Cucamonga, CA 91730 ... 714-987-2511 

DIsplaytech, Inc, Boulder, CO 80301 .... 303-449-8933 

t Electro-Optical Industries, Santa Barbara, CA 93130 .......... 805-964-6701 (ext 280) 

FG Engineering, Fredonia, AZ 86022..... 602-643-7375 

Frequency Control Products, Inc, American Time Products Div, Deer Pk, NY 11729 

....... 516-243-5730 

t INTELCO, Acton,MA 01720 ..... 508-264-4485 

§t Laser Concepts, Omega Organization Inti, Seattle, WA 98133 . 206-364-7881 

Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

........ 505-822-8801 

RE Instruments Corp, Westlake, OH 44145 .... 216-871 -7617 

Tektronix, Inc, Beaverton, OR 97077............. 800-835-9433 


Modulators, Magnetic-2200 - See Vol. D 
Modulators, Microwave-3400 - See Vol. D 
Modulators, Phase-1900 -- See Vol. D 
Modulators, Pulse-3400 - See Vol. D 
Modulators, RF-1900 - See Vol. D 
Modulators, Satellite Anteninas-1900 — See Vol. D 
Modulators, Video-2200 - See Vol. D 

Modules, Amplifier-Also See Amplifiers, Specific Types-3130 - See 
Vo l. A 

Modules, Analog Multiplier-3130 — See Vol. A 

Modules, Analog-to-Digital Conversion-3130 - See Vol. A 

Modules, CAMAC-2900 ~ See Vol. D 

Modules, Control & Switching-2200 - See Vol. D 

Modules, Data Acquisition-2325 - See Vol. D 

Modules, Data Retention-2325 - See Vol. D 

Modules, DIN interface-2100 - See Vo/. C 

Modules, Delay Line-2350 - See Vol. A 

Modules, Digital-to-Analog Conversion-3130 - See Vol. A 

Modules, Display - See Display Modules (Voi. B) 

Modules, Encoding/Decoding-3130 - See Vol. A 
Modules, Rlter-3130 - See Vol. A 
Modules, I/O Relay-3130 - See Vol. A 

Modules, Logic-Also See Cards; Circuits; Networks-3130 - See 
Vol. A 

Modules, MIC-3130 - See Vol. A 

Modules, Logic, Surface Mount-3130 - See Vol. A 

Modules, NIM-2900 - See Vo/. D 
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PRODUCT INDEX & DIRECTORY 


Monitors, Temperature-5300 


Modules, Oscillator-2300 - See Vol. A 
Modules, Power Entry, Filtered-2700 - See Vol. A 
Modules, RMS-to-DC Conversion-3130 - See Vol. A 
Modules, Sample & Hold-3130 - See Vol. A 
Modules, Switching-5100 

American Control Technology, Inc., West Dundee, IL 60118,312-426-6780 

. B-1679 

Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 


219-262-8608 . B-1688 

Collmer Semiconductor, Inc., Dallas, TX 75244, 800-527-0251 ;214-233-1589 

. A« 2170-2171 

Crosspoint, Div. of Info-Ue, Fairview, NJ 07022, 201-941^55. B«1709 

Crouzet Controls, Ina, Schaumburg, IL 60173-5419, 312-643-2200 . B«1711 

CYTEC Corp., Penfield, NY 14526. 716-381-4740;800-346-3117 . D«1241 

Electronic Components Groupe, Stein industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 . B*1733-1735 

§ Gordos, A Rint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

. B«1503-1506 

Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 . B«1785 

MarLee Switch Ca, Upland, CA 91786, 714-982-8988 . B«1789 


§ Powerex, Westinghouse, GE, Mitsubishi, Youngwood, PA 15697, 412-925-7272 

. A«2202 

T-Bar Incorporated, a Data Svritch Co., Shelton, CT 06484, 203-926-1801 


. B*1850 

Advanced Systems Concepts, Altadena, CA 91001 . 818-791-0983 

Capitol Switch Inc., Danbury, CT 06810 . 203-744-3300 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 . 213-463-5111 

§ International Rectifier Corp, Semicornluctor Div, El Segundo, CA 90245 

. 213-772-2000 

t Lorch Electronics;Div. of Vemitron Corp, Englewood, NJ 07631 . 201-569-8282 

Power Dynamics Inc, West Orange, NJ 07052 . 201-736-5722 

t Racal-Dana Instra Inc, Irvine, CA 92718 . 714-859-8999 

Solid State Electronics Corp, Northridge, CA 91324. 818-993-8257 

§tSolitron Devices, Inc, Semiconductor Group, Riviera Beach, FL 33404-9978 

. 407-848-4311 

t Teledyne Microwave, Mountain View, CA 94043 . 415-968-2211 

§tTeied^e Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

. 213-777-0077 

§WECO Electrical Connectors, Inc, Kirkland, Quebec, CANADA H9H 3L4 

. 514-694-9136 


Modules (MIL), Electronic-2440 

tILC Data Device Corp., Bohemia, NY 11716, 516-567-5600 . D-1183 

RTS Systems, Inc., Burbank, CA 91506, 818-566-6700 . D«1052,1076-1077 

t Aydin Vector Div, Aydin Coip, Newtown, PA 18940-0328 . 215-968-4271 

t Densq3ac Microsystems, Inc, Garden Grove, CA 92641-1428 . 714-898-0007; 

800-64-CHIPS 

§ Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951 -8000 

§ Integrity Technology, Milpitas, CA 95035 . 408-262-8640 

t Lorch Electronics:Dlv. of Vemitron Corp, Englewood, NJ 07631 . 201-569-8282 

t Modular Devices, Shirley, NY 11967 . 516-345-3100 

t Natel Engineering Co, Inc, SimI Valley, CA 93063 . 805-581-3950 

Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

t Transmagnetics, Fanmingdale, NY 11735 . 516-293-3100 

Modules (MIL), Standard Electronic-2440 

tILC Data Device Corp., Bohemia, NY 11716, 516-567-5600 . D*1183 

t Koep Precision Standards, Inc., South Plainfield, NJ 07080, 201-757-2220/2277 

. D«1310 

Oensepac Microsystems, Inc, Garden Grove, CA 92641-1428 . 714-898-0007; 

800-64-CHIPS 

§ Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951 -8000 

GTE Products Corp, Williamsport, PA 17701 .. 717-326-6591 


t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

Molding Services - See Services, Molding (Vol. D) 

Monitors, CuiTent-2200 - See Vol. D 
Monitors, Data Link-1900 ~ See Vol. D 
Monitors, Error Rate-1900 - See Vol. D 
Monitors, Frequency-2900 ^ See Vol. D 
Monitors, Humidity-2200 ~ See Vol. D 
Monitors, Laser Energy-2200 ~ See Vol. D 
Monitors, Line & Program-1900 - See Vol. D 
Monitors, Modulation-2900 - See Vol. D 
Monitors, Phase & Phase Angle-2900 ~ See Vol. D 
Monitors, Phase Sequence & Loss-2200 - See Vol. D 
Monitors, Power, AC & DC-2200 — See Vol. D 
Monitors, Power, AF-1300 -- See Vol. D 
Monitors, Power Failure-2200 - See Vol. D 
Monitors, Power, Microwave-2900 - See Vol. D 


Monitors, Power, RF-2900 - See Vol. D 
Monitors, Response Time-2900 -- See Vol. D 
Monitors, Television, Fiberoptic-2475 

Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 


. 8*1206-1207 

§Speco Div, Components Specialties, Inp, Lindenhurst, NY 11757 . 516-957-8700; 

800-645-5516 

§t Teltron, Inc, Birdsboro, PA 19508 . 215-582-2711 

§t Vicon Industries, Inc, Melville. NY 11747 . 516-293-2200 

Monitors, Temperature-Also See Controls, Temperature- 
5300 

Action Instruments, San Diego, CA 92123, 619-279-5726 . D*1157 

t Chromalox Instrs. & Controls, La Vergne, TN 37086-3536, 615-793-3900 . 

D*1141 

Datel, Inc., Mansfield, MA 02048-1194, 508-339-3000 . D*1169 

Frequency and Time Systems, Inc., DATUM, INC., Beverly, MA 01915, 

508-927-8220 . D-1271 

Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081. 8*1898-1900 

Keystone Carbon, Thermistor Div., SL Marys, PA 15857, 814-781-1591 .. B*1903 
§t NES, Inc. (Nationwide Electronic Systems), Caipentersville, IL 60110, 

312-426-5900 .;. D*1153 

Omega Engineering, Stamford, CT 06907, 800-826-6342 . D*1414-1415 

PPM, Inc., Cleveland, OH 44139, 216-349-2300 . D*1334 

Sensor Scientific, Inc., Fairfield, NJ 07006, 201-227-7790;800-524-1610 

. 8*1918-1919 

Western Eictrn. Comps. Corp., Camarillo, CA 93010, 805-482-8002 .. 8*1922-1925 

Active Control Instrumentation, Key Largo, R. 33037 .. 305-451 -1000 

§ Acurex Corp./Autodata Div., Mountain View, CA 94039 . 415-967-9100 

ADAC Corp., Woburn, MA 01801 . 617-935-6668 

Advanced Techn. Research Labs., Alexandria, VA 22312 . 703-750-2920 

§Attech Corp, Somerville, NJ 08876 . 201-359-4454 

§ Amprobe Instrument Core Industries, Inc, Lynbrook, NY 11563 . 516-593-5600 

Analogic Corp, Peabody, MA 01961 . 508-977-3000 

§ ARGA Controls, Pasadena, CA 91105 . 213-682-3314 

ASC Systems, St Clair Shores, Ml 48081 . 313-779-8700 

§ Atkins Technical Irw, Gainesville, FL 32608 . 904-378-5555 

Barber-Colman Co, Indl. Instrs. Div, Rockford, IL 61125-7040 . 815-877-0241 

§ Beckman Industrial Corp, Emerson Electric Co, San Diego, CA 92123 .. 619-495-3200 

§ Beede Electrical Instrument Co, Inc, Penacook, NH 03303 . 603-753-6362 

Bently Nevada Corp, Minden, NV 89423 . 800-227-5514;702-782-3611 

Burling Instruments, Chatham, NJ 07928 . 201-635-9481 

§Caplntec Instruments, Ramsey, NJ 07446 . 201-825-9500 

CDS - Colorado Data Sys, Englewood, CO 80110 . 303-762-1640;800-CDS-A7E1 

tClimatronics, Bohemia, NY 11716 . 516-567-7300 

t CML MACARa A Marine Electric Systems Co, Clifton, NJ 07014-1135 . 

201-471-6800 

Controlex, Inc, New Boston, NH 03070 . 603487-5512 

t Control Technology Co, Irrc, Long Islarxi pity, NY 11101 . 713361-2133 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 60007 . 312-5931107 

Cybernetic Micro Sys, San Gregorio, CA 94074. 4137233000 

Data World Products, Francestown, NH 03043. 6035833746 

Daytronic Corp, Hawker Siddeley, Miamisburg OH 45342 .. 5138633300 

Digital Dynamics, Inc, Scotts Valley, CA 95066 . 408-4334444 

§ Digitec, Marion, OH 43302 . 614-387-3444 

t Dranetz Technologies, Inc, Edison, NJ 088134019 . 201-287-3680 

Electric Tachometer, Philadelphia, PA 19142.. 2137237^23 

§ Electromatic Controls Corp, Hoffman Estates, IL 601932010 . 312-882-5757 

§ E-Squared Technology Corp, Ventura, CA 93003 .. 805-644-9544 

Esterline Angus Instrument Corp, Indianapolis, IN 46224. 317-244-7611 

§FENWAL INC, Ashland, MA 01721 . 503881-2000 

Flotek Corporation, Tucson, AZ 85714 . 602-294-9222 

§ John Fluke Mtg Co, Inc, Everett, Wa 98206, WA 98206 . 2033535400 

§tGordonCo.:Watlow, Richmond IL 60071 . 815-6732211 

Gordon Products, Brookfield, CT 06804 .. 2037734501 

§ Hafstrom Technical Products, Inc, San Diego, CA 92109. 613274-8822 

t Hancock Electronics Corp, Hingham, MA 02043 .. 617-740-4190 

Harrel, Inc, E Norwalk, CT 06855.. 2038632573 

§ Helm Instrument Co, Inc, Maumee, OH 43537 . 413893-4356 

t Howell Instruments, Ft Worth, TX 76107... 817-3337411 

t Hy-Cal Engineering, El Monte, CA 91731 . 8134444000 

International InstrumentsrAPrime Technology Company, N. Branford, CT 06471 

. 203-481-5721 

§lntra-computer, New York, NY 10001 .... 212-947-5533 

Kinetic Systems Corp, Loc^rt IL 60441 . 813838-0005 

Lake Shore Cryotronics, Inc, Westerville, OH 43081 . 614-891-2243 

Leeds & Northrup, General Signal, North Wales, PA 19454 ...... 215-6932000 

§ Love Controls Corp, Wheeling, IL 60090. . 312-541-3232 

Ma9<X)n, St Paul, MN 55113 . 612-633-8820 

§ Metra Instruments, Inc, San Jose, CA 95131 .. —.. 408-432-1110 

Metrix Instrument Co, Houston, TX 77043 .. 713-461-2131 

Metrosonics, Inc, Rochester, NY 14692-3075. . 7133347300 

Midwest Components, Inc, Muskegon, Ml 49443 .... . 613777-2602 

§t Mikron Instr, Wyckoff, NJ 07481 ... 201-891-7330 

Minco Products, Minneapolis, MN 55432... 612-571-3121 

t Narda Microwave Corp, Subsidiary of Loral Corp, Hauppauge, NY 11788 

.. 513231-1700 

§ Newport Electronics, Santa Ana, CA 92704-4426 ... 714540-4914 

§ Non-Linear Systems/Div. of Kaypro Corp, Solsuna Bch, CA 92075 . 619-481-3953 

§ Pacific Trarrsducer Corp, Los Armies, CA 90064. . 213-4731134 

Princo Instruments, Inc, Southampton, PA 18966 

t Relco Products, Denver, CO 80237. 3037531143 

Richard-Lee Co, Cranford, NJ 07016 .. 201-2730710 

Rochester instrument Systems, Rochester, NY 14605 ...... 7132637700 
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Monitors, Temperature-5300 (Cont’d) 


PRODUCT IND^X & DIRECTORY 


t Rustrak Instruments, Mark IV CoiT^)any, E. Greenwich, Ri 02818 .. 401-884-6800; 

800-332-3202 

Serial Lab Prods, Inc, Marlboro, MA 01752 . . . ...; 617-481-1684 

§ S. F. Products Corporation. Southport, CT 06490.. 203-929-6180 


§Sofrel, Inc, Eden Prairie, MN 55344 ....... ........... 612-937-8835;1-800-8-SOFREL 

Solder Absorbing Technology (SAT), A Spirig Co, Springfiekt MA 01108 

........... 800-628-8862 

§ Spectral Dynamics Division, Scientific-Atianta, Inc, San Diego, CA 92123-0575 


....:.... 619-496-3400 

Strawberry Tree Corrputers, Sunnyvale, CA 94086 ..408-736-3083 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 . . 215-673-5600 

§Superior Electric, Bristol, CT 06010 ... 203-582-9561 

t Syscon IntL Inc, So. Bend, IN 46618-1096.. ... 219-232-3900 

Technical Service Laboratory Inc, Ft Walton Beach, FL 32548 . 904-243-3722 

Teledyne Semiconductor, Mountain View, CA 94039-7267 .. 415-968-9241 

§ Tempil Div, Big Three Inds, S. Plainfield, NJ 07080 ... 201-757-8300 

§Temptronic Corporation, Newton, MA 02158 ... 617-969-2501 

Texmate, Inc, SolanaBeach, CA92075... .. . 619-481-7177 

t Thermo Electric, Saddle Brook, NJ 07662. . 201 -843-5800 

tVirTis Co, Gardiner, NY 12525 .... .. 914-255-5000 

Warren Q-V, Unft of Signal Co, Whippany, NJ 07981 . 201 -386-1200 

§ Yellow Springs Instrument Co, Yellow Springs, OH 45387 . 513-767-7241 

§YokogawaCorp. of Annierica,Newnan,GA 30265 . 404-253-7000 


Monitors, Touch — See Touch Monitors (Vol. D) 

Monitors, Vibration-2200 - $ee Vol. D 
Monitors, Video-1900 - See Vol. D 
Monitors, Voltage - See Meters, Volt (Vol. D) 

Monitors, Waveform - See Oscilloscopes (Vol. D) 

Monitors (MIL), Data-2440 

Dixson, Inc., Grand Junction, CO 81503, 303-242-8863 (ext 223) 

... □•1381,1384-1385 

t Infodex, Inc., Wolcott, CT 06716, 203-879-4944 ... 6*1010-1011,1088 

Intronics, Inc., Newton, MA 02158, 617-964-4000 ... B*1018 

tAydinCorp, Horsham, PA 19044 . . 215-657-7510 

t Aydin Vector Div, Aydin Corp, Newtown, PA 18940-0328 . 215-968-4271 

Computer Doctors, College ParK MD 20740 . 1-800-RAM-STAR;301-474-3095 

§Sclence/Electronlcs, Dayton, OH 45401-0986 . 513-859-5555 

§ Sofrel, Inc, Eden Prairie, MN 55344 . 612-937-8835;1-800-8-SOFREL 

§ Sunshine Scientific instruments, Philadelphia, PA 19115 . . 215-673-5600 

Motor & Generator Armatures, Rotors, Stators-3500 

Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 . B*1235 

t Georator Corp., Manassas, VA 22110-0070, 703-368-2101 ... D«2198-2199 

Inland Motor/Koilmoi|pen, Sierra Vista, AZ 85635, 602-459-1150 ... 6*1260-1264 

Penn-Tran Corp., Wingate, PA 16880,814-355-1521 . A*1246 

t Vemitecb:Vemitron Corp., Deer Pk., NY 11729, 516-586-5100 ..... B*1037,1316 

Arc Systems, Inc, Hauppauge, NY 11788 . 516-582-8020 

tAshland Elec. Prods, Inc, Rochester, NH 03867 .. 603-335-1100 

§ Axial Magnetics, Tencal Inc, Simi Valley, CA 93065 . 818-998-4850 

t Danmar Inds, Chatsworth, CA 91311 .. 818-882-7979/5280 

Eastern Air Devices, Inc, Dover, NH 03820 . . 603-742-3330 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

t Fabricast, S. El Monte, CA 91733 ... 818-443-3247 

Framar Metal Products Co, Inc, Kenilworth, NJ 07033 . 201-241-0710 

t Globe Motors, Dayton, OH 45404. ..... 513-228-3171 

Hathaway CorporationrMotion Control Div, Tulsa, OK 74116 . 918-438-7800 

t IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 . 516-334-7070 

§ Industrial Indexing Systems, Inc, Victor, NY 14564 . 716-924-9181 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 . 703-639-9045 

t Magnetic Technology, Canoga Pk, CA 91303... 818-887-7700 

t Novatronibs Inc, Stratford, Ontario, CANADA N5A 6V6 . . 519-271-3880 

PMI Motion Technologies, Commack, NY 11725-5703 .. 516-864-1000 

§ Powertron, Contraves Goerz Corp, Charlotte, NC 28210 . 704-525-8962 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Sierracin/Magnedyne, Carlsbad, CA 92008 ... 619-438-3321 

t Valley Electromagnetic^ Spring Valley, IL 61362 .. 815-664-2348 

Motor Assemblies with Integral Tachometer/Encoder-3500 

Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 . B*1235 

Data Technology, inc., Woburn, MA 01811, 617-935-8820 . B*1945-1947 

Hathaway Corporation:Motion Control Div., Tulsa, OK 74116,918-438-7800 

... B*1253 

t Industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 . 

B*1258 

t Maxon Precision Motors, Inc., Burlingame, CA 94010,415-697-9614. B*1276 

§t Micro Mo Electronics, Inc., SL Petersburg, FL 33701,813-822-2529 .B*1281, 

1966 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ......... B*1284-1286 

PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438,215-256-6601 

.. B*1296 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-764-4266 ... B*1303 
t Stock Drive Products, Div. of Designatronics, inc.. New Hyde Pk., NY 11040, 


516-328-0200;328-3300 ..... B*1305 

§ Altech Corp, Somerville^ NJ 08876 ....... ... 201-359-4454 

t Astromec, Inc, Carson City, NV 89706 ........ 702-883-9226 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

t Computer Optical Products, Inc, Sub. of Hathaway Corp, Chatsworth, CA 91311-6910 

.......... 818-882-0424 

Escap Products, Hauppauge, NY 11788 ... ... 516-234-3900 


Hitachi America, Ltd, Tarrytown, NY 10591 ............................ 914-631-0600 

t IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 .. 516-334-7070 

§lndustrial Indexing Systems, Inc, Victor; NY 14564 ... 716-924-9181 

t Inland Motor/Kollmorgen, Sierra Vista, AZ 85635 ... 602-459-1150 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 .......... .. ...... 703-639-9045 

t Magnetic Technology, Canoga Pk, CA 91303 ..... 818-887-7700 

Ormec Systems Corp, Rochester, NY 14625 ..... 716-385-3520 

Parvex Division, Alsthom International, Inc, Spring Valley, NY 10977 _ 914-425-6908 

PMI Motion Technologies, Commack. NY 11725-5703 ... 516-864-1000 

Portescap U.S, Inc, Hauppauge, NY 11788 .. 516-234-3900 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 ... 201 -376-1222 

§ Westamp, Santa Monica, CA 90404.... 213-393-0401 


Motor Generator Sets-4000 ~ See Vol. D 

Motorized Components — See Potentiometers, Motorized (Voi.), 
Rheostats, Motorized (Vol.), Transformers, Variable, Motorized 

Motorized Micropositioners-4900 - See Vol. D 

Motorized Potentiometers ^ See Potentiometers, Motorized 

Motorized Translation Stages-4900 - See Vol. D 


Motors, Brush, DC-3500 

Automotion, Inc., Ann Arbor, Ml 48108, 313-662-7771 ... B*1234 

Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 ......... B*1235 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 .. B«1236 

Crouzet Controls. Inc., Schaumbuig, IL 60173-5419, 312-843-2200 . B*1239 

t Eltrol Corporation, Canoga Park, CA 91304,818-709-0131 ... B*1241 


Hathaway Corporation.-Motion Control Div., Tulsa, OK 74116,918-438-7800 

...... B*1253 

t Industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 


.......... B*1258-1259 

t Micro Mo Electronics, inc., SL Petersburg, FL 33701, 813-822-2529 

........ B«1280-1281 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . 8*1284-1286 

PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438, 215-256-6601 

........ 8*1296-1297 

Super Vexta, Torrance, CA 90503-7395, 213-515-2264 .... B*1293 

TS Products, Inc., Arleta, CA 91331, 818-896-6676 ... D«224S 

t /Vmerican Electronics, Fullerton, CA 92631 ... 714-871-3020 

t Astromec, Inc., Carson City, NV 89706 ... 702-883-9226 

§ Baldor Electric Company, Fort Smith, AR 72902 .. 501 -646-4711 

§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

.... 203-673-7151 ;800-638-7808 

Bosch, Robert Corp, Broadview, IL 60153 .. 312-865-5200 

t Computer Optical Products, Inc, Sub. of Hathaway Corp, Chatsworth, CA 91311-6910 

...... 818-882-0424 

t Dynamic Air Engrg, Inc., Santa Ana, CA 92705-5697 . 714-540-1000 

§ Electric Motor Engineering, Glendale, CA 91201 . 818-502-1866 

Electro! Co, York, PA 17405 .......... 717-848-1722 

Escap Products, Hauppauge, NY 11788 ..... 516-234-3900 

Fincor, York, PA 17402 .....!. 717-751-4206 

§ General Industries, Elyria, OH 44035. . 216-323-3136 

General Numeric Corporation, Elk Grove Village, IL 60007 .. 312-640-1595 

§Harowe Servo Controls, Inc.A Fasco Co, West Chester, PA 19380 . 215-692-2700 

Hitachi America, Ltd, Tarrytown, NY 10591 .. 914-631-0600 

t IMC Magnetics Corp, Eastern Div, Westbury, NY 11,590 ... 516-334-7070 

IMC Magnetics Corp, IMC/Hansen, Princeton, IN 47670-0023 . 812-385-3415 

Industrial Indexing Systems, Inc, Victor, NY 14564 ... 716-924-9181 

t Inland Motor/Kollmorgen, Sierra Vista, AZ 85635 ... 602-459-1150 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 ..................... 703-639-9045 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

Mabuchi Motor America Corp, New York, NY 10016 .^. 212-686-3622 

t Maxon Precision Motors, Inc, Burlingame, CA 94010... 415-697-9614 

Northern Magnetics Inc, Van Nuys, CA 91406 ..... 818-997-8675 

Ormec Systems Corp, Rochester, NY 14625 ... 716-385-3520 

§ Pacific Scientific Co, Rockford, IL 61105 ...... 815-226-3100 

Parvex Division, Alsthom International, Inc, Spring Valley, NY 10977 .... 914-425-6908 

Performance Controls, Inc, Horsham, PA 19044 ... 215-675-6500 

PMI Motion Technologies, Commack, NY 11725-5703 ... 516-864-1000 

Portescap U.S, Inc, Hauppauge, NY 11788 . 516-234-3900 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 . 612-942-3600 

Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605 .. 818-764-4266 

Sierracin/Magnedyne, Carlsbad, CA 92008 ....... 619-438-3321 

§ SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .. 201-376-1222 

tTransicoil, Inc, Worcester, PA 19490-9990 ....,.............. 215-277-1300 

Vasak Inds, Inc, Valhalla, NY 10595 ....... 1 -800-67-VASAK 

§ Westamp, Santa Monica, CA 90404. ....... 213-393-0401 


Motors, Brushless, DC-3500 

t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, S16>^4"6700 


............ B*1226-1227 

t BEI Motion Systems Company, Kimco Magnetics Division, San Marcos, CA 92069, 

619-744-5671 .. ... . B*1934 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 

.......... B*1238 

t Computer Optical Products, inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910, 818-882-0424 ...... B*1942 

§ Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 __ B*1240 

§ ebm Industries, Inc., Farmington, CT 06032, 203-674-1515 . C*1644,1646 

t Eltrol Corporation, Canoga Park, CA 91304, 818-709-0131 ........ B*1241 


Motor Speed Drives — See Controls, Motor Speed (Vol. D) 


B*64 


§—Product sold through distributors t-Product meets MIL specs 


EEM 1989 









































































































































PRODUCT INDEX & DIRECTORY 


Motors, Control-3500 


Hathaway Corporation:Motlon Control Div., Tulsa, OK 74116,918-438-7800 


. B*1253 

Indek Corporation, San Jose, CA 95131,408-432-1199. C*1665 

t Industrial Drives, A Koilmorgen Div., Radford, VA 24141, 703-639-2495 

. 8*1258-1259 

t Maxon Precision Motors, Inc., Burlingame, CA 94010, 415-697-9614. B*1278 

MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 . B*1279 

t Micro Mo Electronics, Inc., St Petersburg, FL 33701,813-822-2529 

.... 8*1280-1281 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . 8*1284-1286 

NMB Technologies, Chatsworth, CA 91311,818-341-3355 . 8*1288-1289 


§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 

... 8*1290-1292 

PITTMAN, Penn Engrg. & Mfg. Corp., Harteysville, PA 19438, 215-256-6601 


. B*1295 

SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418 . 8*1300-1301 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ... 8*1303 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200:328-3300 . 8*1305 

Superior Electric, Bristol, CT 06010, 203-582-9561 . 8*1306 

Synektron Corporation, Portland, OR 97223, 503-684-3090 .. 8*1308-1309 

U.S. Toyo Fan Corp., San Gabriel, CA 91776,818-287-5297. C*1695 

t Vernitron Controls, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 

. 8*1313-1314 

Airpax Co, Cheshire Div, Cheshire, CT 06410 . 203-271-6000 

Arc Systems, Inc, Hauppauge, NY 11788 . 516-582-8020 

tAshland Elec. Prods, Inc, Rochester, NH 03867 . 603-335-1100 

t Astro Dynamics, Inc, Woburn, MA 01801 . 617-9354944 

t Astromec, Inc, Carson City, NV 89706 . 702-883-9226 

Automotion, Inc, Ann Arbor, Ml 48108 . 313-662-7771 

§ Axial Magnetics, Tencal Inc, Simi Valley, CA 93065 . 818-998-4850 

§Baldor Electric Company, Fort Smith, AR 72902 . 501-646-4711 

§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

.;.. 203-673-7151 ;800-638-7808 

Bosch, Robert, Corp, Broadview, IL 60153 . 312-865-5200 

t Bralisford & Co, Rye, NY 10580 . 914-967-1820 

Buehler Products, Inc, Raleigh, NC 27606 .. 919469-8522 

Canon U.SA, Elctm. Comps. Div, Lake Success, NY 11042. 516488-6700 

Digital Motor, Inc, Portland, OR 97229-5892 . 503-629-9692 

t EG & G Rotron, Custom Div, Woodstock, NY 12498 . 914-679-5201 

t Electric Indicator Company Inc, Nonwalk, CT 06851 . 203-847-5861 

ETRI, Inc, Monroe, NC 28110 . 704-289-5423 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ. 01-994-3670 

General Numeric Corporation, Elk Grove Village, IL 60007 .. 312-640-1595 

t Globe Motors, Dayton, OH 45404.. 513-228-3171 

§ Harowe Servo Controls, lnc.*A Fasco Co, West Chester, PA 19380 . 215-692-2700 

Hitachi America, Ltd, Tarrytown, NY 10591 . 914-631-0600 

t IMG Magnetics Corp, Eastern Div, Westbury, NY 11590 . 516-334-7070 

§ Industrial Indexing Systems, Inc, Victor, NY 14564 . 716-924-9181 

t Inland Motor/Kollmorgen, Sierra Vista, AZ 85635 . 602-459-1150 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 . 703-639-9045 

§ Japanese Products Corp, Elmsford, NY 10523... 914-592-8880 

Litton Encoder Div, Chatsworth, CA 91311 . 818-341-6161 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 .. 714-6714500 

t Magnetic Technology, Canoga Pk., CA 91303 . 818-887-7700 

Motion Control Group, American Precision Industries, Oceanside, CA 92054 

. 619-439-7500 

Motor-Tronics, Inc, Vista, CA 92083 . 619-727-7430 

Namiki Precision Jewel Co, Ltd, Hackensack, NJ 07601 ... 201-343-3080 

t NIDEC Corporation, TorringtoaCT 06790 . 203482-4422 

Northern Magnetics Inc, Van Nuys,CA 91406 . 818-997-8675 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6V6 . 519-271 -3880 

Ormec Systems Corp, Rochester, NY 14625 . 716-385-3520 

§t Pacific Scientific Co, Rockford, IL 61105 . 815-226-3100 

Papst Mechatronic Corp, Newport, Rl 02840 . 401 -849-8810 

Parker Hannifin Corporation, Compumotor Division, Petaluma, CA 94952 

. 707-778-1244;800-358-9068 

Parvex Division, Aisthom International, Inc, Spring Valley, NY 10977 .... 914-425-6908 

§ Powertron, Contraves Goerz Corp, Charlotte, NC 28210 . 704-525-8962 

POWR-UPS Corp, Shirley. NY 11967 . 516-345-5700;1-800-333-POWR 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 . 612-942-3600 

tSierracin/Magnedyne, Carlsbad, CA 92008 .. 619-438-3321 

t Sterling Instruments, New Hyde Pk, NY 11040 . . 516-328-3300 

§ Super Vexta, Torrance, CA 90503-7395 . 213-515-2264 

t Techno, A DSG Company, New Hyde Park, NY 11040 . 516-328-3970 

tTransIcoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

Vasak Inds, Inc, Valhalla NY 10595 . . 1 -800-67-VASAK 

§Westamp, Santa Monica CA 90404 . 213-393-0401 

Motors, Clock & Timing-3500 

Airpax Co, International Div, Cheshire, CT 06410 .... 203-272-0301 

Autotrol Corporation, Crystal Lake, IL 60014 . 815-459-3080 

§ Bodine Electric Company, Chicago, IL 60618 . 312-478-3515 

§t Cramer Co, Old Saybrook, CT 06475 . 800-247-6784 

§ Crouzet Controla Inc, Schaumburg, IL 60173-5419 ... 312-843-2200 

Eastern Air Devicea Inc, Dover, NH 03820 . 603-742-3330 

t Haydon Switch & Instrument. Waterbury, CT 06705 . 203-756-7441 

§t Hurst Manufacturing Corp, Emerson Elec. Co, Princeton, IN 47670 . 812-385-2564 

IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 ... 516-334-7070 

IMG Magnetics Corp, IMC/Hansen, Princeton, IN 47670-0023 .......... 812-385-3415 

Inland Motor/Kollmorgen, Sierra Vista AZ 85635 .. 602-459-1150 

§ Landis & Gyr, Inc, Pleasantville, NY 10570 ..... 914-747-3540 

Mabuchi Motor America Corp, New York, NY 10016 . 212-686-3622 


Magnetic Technology, Canoga Pk, CA 91303 ...... 818-887-7700 

Mallory Timera Emhart Elec./Etctra Grp, Indianapolia IN 46201 . 317-636-5353 

Micro Mo Electronica Inc, St Petersburg, FL 33701 . 813-822-2529 

§ Paragon Electric Co, Inc, Two Rivera W1 54241 . . 414-793-1161 

SAIA Inc, Elkhart, IN 46515-3030 . 219-262-4418 

Valley Electromagnetica Spring Valley, IL 61362 . 815-664-2348 

Motors, Controi-3500 

§ Barber Colman Co. (A Siebe Ca), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 . 8*1235 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 . 8*1236 

t Clifton Precision, Litton Systems, Inc., Clifton Hgta, PA 19018, 215-622-1000 

. 8*1238 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-882-0424 . 8*1942 

§ Hurst Manufacturing Corp.. Emerson Elec. Co., Princeton, IN 47670,812-385-2564 

. 8*1256 

t Industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 . 


8*1258 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 .. 8*1284-1286 

PITTMAN, Penn Engrg. & Mfg. Corp., Harteysville, PA 19438, 215-256-6601 

. 8*1295 

t Stock Drive Products, Dhr. of Designatronics, inc.. New Hyde Pk., NY 11040, 

516-328-0200:328-3300 ... 8*1305 

Vemitron Controis, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 

. 8*1313 

t Aeroflex Laboratories Iru:., ARX, Ire, Plainview, NY 11803 . 516-694-6700 

Airpax Co, International Div, Cheshire, CT 06410.. 203-272-0301 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wi 53201 . 414-382-2000 

§Altech Corp, Somerville, NJ 08876 . 201-359-4454 

§ Amerace Corporation, Hackettstown, NJ 07840 . 201-852-1122 

§ Anaheim Automation, Anaheim, CA 92801 . 714-992-6990 

Arc Systems, Inc., Hauppauge, NY 11788 . 516-582-8020 

ASC Systems, St Clair Shores, Ml 48081 . 313-779-8700 

t Astro Instrument Corp, Pompano Beach, FL 33064 .. 305-973-8900 

Automotion. Inc, Ann Arbor, Ml 48108 . 313-662-7771 

§ Axial Magnetics, Tencal Inc., Simi Valley, CA 93065 . 818-998-4850 

§ B & B Motor & Control Corp, B & B Long IslarKi City, Burlington, CT 06013 

. 203-673-7151 ;800-638-7808 

§ Berkeley Process Control, Inc, Richmond, CA 94804 . 415-526-3333 

Bertsch US, Vista, CA 92083 . 619-727-7420 

Buehler Products, Inc, Raleigh, NC 27606 . 919-469-8522 

§Carter Motor, Warren, IL 61087-0647 . 815-745-2100 

§ Content Co, Santa Ana, CA 92707 . 714-979-6491 

§t Cramer Co, Old Saybrook, CT 06475 . 800-247-6784 

Cross Electronics, Warrendale, PA 15086 . 412-776-1591 

§ Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

Eastern Air Devices, Inc, Dover, NH 03820 ... 603-742-3330 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

t Electric Indicator Company Inc, Norwalk, CT 06851 . 203-847-5861 

§t Electrol Co, Yoik, PA 17405 . 717-848-1722 

Escap Products, Hauppauge, NY 11788 . 516-234-3900 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ. 01-994-3670 

Fincor, York, PA 17402 . 717-751-4206 

- General Numeric Corporation, Elk Grove Village, IL 60007 . 312-640-1595 

t Globe Motors, Dayton, OH 45404 . 513-228-3171 

t Haydon Switch & Instrument Waterbury, CT 06705 . 203-756-7441 

t Honeywell Inc, Commercial Bldgs. Grp, MN 27-4231, Minneapolis, MN 55408 

. 612-870-2294 

Howard Industries, Inc, Milford, IL 60953 . 815-889-4105 

t IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 . 516-334-7070 

§ Industrial Indexing Systems, Inc, Victor, NY 14664 . 716-924-9181 

§ Inertial Motors, Doylestown, PA 18901 . 215-345-1010 

Inland Motor/Kollmorgen, Sierra Vista, AZ 85635 . 602-459-1150 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 . 703-639-9045 

§Klockner Moeller, Natick, MA 01760 . 508-655-1910 

Lincoln Laser Co, Phoenix, AZ 85004 . 602-257^)407 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

t Magnetic Technology, Canoga Pk, CA 91303 . 818-887-7700 

Magnum Opus Custom Elctm. Engrg, Iselin, NJ 08830 ... 201-283-4925 

Mallory Timers, Emhart Elec./Elctra Grp, Indianapolis, IN 46201 ........ 317-636-5353 

t Maxon Precision Motors, Inc, Burlingame, CA 94010. .. 415-697-9614 

Micro Mo Electronics, Inc, St Petersburg, FL 33701 ... 813-822-2529 

t Micro Networks, Unitrode Corporation, Worcester, MA 01606 .. 508-852-5400 

Motion Control Group, American Precision Industries, Oceeuiside, CA 92054 

. 619-439-7500 

Motor-Tronics,Inc,Vista,CA92083 . 619-727-7430 

§ Oriental Motor USA Corporation, Torrance, CA 90)503.. 213-515-2264 

Ormec Systems Corp, Rochester, NY 14625 .... 716-385-3520 

§ Pacific Scientific Co, Rockford, IL 61105......... 815-226-3100 

Parvex Division, Aisthom intemationat Inc, Spring Valley, NY 10977 .... 914-425-6908 

PMI Motion Technologies, Commack, NY 11725-5703 ...... 516-864-1000 

Portescap U.S, Inc, Hauppauge, NY 11788 .. 516-234-3900 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Robbins & Myers/Electro-Craft Eden Prairie, MN 55344 .. 612-942-3600 

Servo-Tek Products Co, Hawthorne, NJ 07506 .. . 201-427-3100 

Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605 . 818-764-4266 

tSierracin/Magnedyne, Carlsbad, CA 92008 . 619-438-3321 

§t Solltron Devices, Inc, Semiconductor Group, Riviera Beach, FL 33404-9978 

..407-848-4311 

tSterling Instruments, New Hyde Pk, NY 11040 ... 516-328-3300 

§t Superior Electric, Bristol, CT 06010 . 203-582-9561 

§ Super Vexta, Torrance, CA 90503-7395.^. 213-515-2264 

t Techno, A DSG Company, New Hyde Park, NY 11040 . 516-328-3970 

t Transicoil, Inc, Worcester, PA 19490-9990.... 215-277-1300 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 
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Motors, Control-3500 (Confd) PRODUCT INDEX & DIRECTORY 


Triac Electronic Systems, Inc, Glendale, NY 11385 .... 71&^1-4759 

tVemitechrVem'rtron Coip:, Deer Pk, NY 11729 ... . . 516-586-5100 

§ Westinghouse Electric Corp, Control Division, Oldsmar, FL 34667 ...... 813-855-4621 

Motors, DC Timing-3500 

Eastern Air Devices. Inc., Dover, NH 03820,603-742-3330.. B*1240 

Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-764-4266 ... B*1303 
t Stock Drive Products, Div. of De^gnatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 . .. B* 1305 

Airpax Co, Cheshire Div, Cheshire, CT 06410 . 203-271-6000 

Airpax Co, tntemationai Div, Cheshire, CT 06410.. 203-272-0301 

Autotrol Corporation, Crystal Lake, 1160014 . . 815-459-3080 

Bertsch U.S, Vista, CA 92083 .. 619-727-7420 

Cramer Co, Old SaybrooK CT 06475 ..... 800-247-6784 

§ Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . . 312-843-2200 

IMC Magnetics Corp, IMC/Hansen, Princeton, IN 47670-0023 ... 812-385-3415 

Micro Mo Electronics, Inc, St Petersburg, FT. 33701 ... 813-822-2529 

Transicoii, Inc, Worcester, PA 19490-9990 ... .. 215-277-1300 

Motors, Drag Cup-3500 

t Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 . 516-694-6700 

tAmerican Electronics, Fullerton, CA 92631 .. 714-871-3020 

t Astro instrument Corp, Pompano Beach, FL 33064 ... 305-973-8900 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

t Evershed & VIgnoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ..... 01-994-3670 

§Harowe Servo Controls, Inc. A Fasco Co, West chester, PA 19380 . 215-692-2700 

t IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 . 516-334-7070 

Parvex Division, Alsthom International, Inc, Spring Valley, NY 10977 .... 914-425-6908 

SPS Ina (Muirhead Vactric), Springfield, NJ 07081 . 201 -376-1222 

t Transicoii, Inc, Worcester, PA 19490-9990 . 215-277-1300 

t VemItechrVemitron Corp, Deer Pk, NY 11729 . 516-586-5100 


Motors, Fractionai Horsepower-3500 

t Aeroflex Uboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

. B*1225-1227 

§ Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 . B*1235 

t BEI Motion Systems Company, Kimco Magnetics Division, San Marcos, CA 92069, 

619-744-5671 . B-1934 

§ Bodine Electric Company, Chicago. IL 60618. 312-478-3515 . B*1236 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018,215-622-1000 

.. B*1238 

Eastern Air Devices. Inc., Dover, NH 03820, 603-742-3330. B*1240 

§ebm Industries, Inc., Farmington, CT 06032, 203-674-1515 . C*1644,1646 

Hathaway Corporatlon:Motion Control Div., Tulsa, OK 74116,918-438-7800 

. B*1253 

§ Howard industries, Inc., Milford, IL 60953,815-889-4105 . C*1660 

§ Mabuchi Motor America Corp., New York, NY 10016, 212-686-3622 . B«1277 

t Maxon Precision Motors, Inc., Burlingame. CA 94010,415-697-9614 ..... B*1278 
MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 . B«1279 

§t Micro Mo Electronics, Inc., SL Petersburg, FL 33701, 813-822-2529 

. B«1280-1281 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 ... B«1284-1286 

NMB Technologies, Chatsworth, CA 91311,818-341-3355 . B*1288-1289 

§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 

. B«1290-1292 

PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438,215-256-6601 


....;. B«1295-1297 

t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 . B*1305 

Superior Electric, Bristol, CT 06010,203-582-9561 .. B*1306 

§SuperVexta, Torrance, CA 90503-7395, 213-515-2264 .. BM293 

Synektron Corporation, Portland, OR 97223, 503-684-3090 . 0*1308-1309 

t Airpax Co, Cheshire Div, Cheshire, CT 06410 .. . 203-271-6000 

Airpax Co, International Div, Cheshire, CT 06410 .. 203-272-0301 

§ Amerace Corporation, Hackettstown, NJ 07840 . 201 -852-1122 

tAmerican Electronics, Fullerton, CA 92631 . .. 714-871-3020 

Arc Systems, Inc, Hauppauge, NY 11788 .. 516-582-8020 

t Ashland Elec. Prods, Inc, Rochester, NH 03867 .. 603-335-1100 

t Astro Instrument Corp, Pompano Beach, FL 33064 . 305-973-8900 

t Astromer^ Inc, Carson City, NV 89706 ... 702-883-9226 

fAutotroi Corporation, Crystal Lake, IL 60014 . 815-459-3080 

§ Axial Magnetics, Tencal Inc, Simi Valley, CA 93065 .. 818-998-4850 

§ Baldor Electric Company, Fort Smith, AR 72902 . 501-646-4711 

§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

. 203-673-7151 ;800-638-7808 

Berger-Lahr Corp, Jaffrey, NH 03452 . . 603-532-7701 

Bertsch U.S, Vista, CA 92083... . 619-727-7420 

Buehler Products, Inc, Raleigh, NC 27606 .. 919-469-8522 

Canon USA, Elctm. Comps. Div, Lake Success, NY 11042 ... 516-488-6700 

§Cafter Motor, Warren, IL 61087-0647 .. . 815-745-2100 

t Computer Optical Products, Inc, Sub. of Hathaway Corp, Chatsworth, CA 91311-6910 

...... 818-882-0424 

§t Cramer Co, Old Saybrook, CT 06475 . ..:.... 800-247-6784 

Digital Motor, Inc, Portland, OR 97229-5892 . . 503-629-9692 

t EG & G Rotron, Custom Div, Woodstock, NY 12498.. 914-679-5201 

t Electric indicator Company Inc, Norwalk, CT 06851 . 203-847-5861 

§ Electric Motor Engineering, Glendale, CA 91201 ... 818-502-1866 

§ Electrol Co, York, PA 17405 .... 717-848-1722 

Escap Product^ Hauppauge, NY 11788 . .. 516-234-3900 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ ......... 01-994-3670 

Fincor, York, PA 17402 .... . 717-751-4206 

§ General Industries, Elyria, OH 44035 ...... . 216-323-3136 


General Numeric Corporation, Elk Grove Villas IL 60007 .. 312-640-1595 

§t Globe Motors, Dayton, OH 45404 ..... 513-228-3171 

Hankscraft Motors, Div. of Gerber Prods. Co, Reedsburg, Wi 53959 ..... 608-524-4341 
§ Harowe Servo Controls, Ina A Fasco Co, West Ch^t^, PA 19380 . . ... 215-692-2700 

t Haydon Switch & Instalment, Waterbufy, CT 06705 .. 203-756-7441 

t Hertner Div.tExide Corp, Cleveland, OH 44111 .... 216-252-4242 

§ Hurst Manufacturing Corp, Emerson Elec. Co, Princeton, IN 47670 ..... 812-385-2564 

IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 ... 516^334-7070 

IMC Magnetics Corp, IMC/Hansen, Princeton, IN 47670-0023 .. 812-385-3415 

Inland Motor/Kollmorgen, Sieaa Vista, A2 85635 .... 602-459-1150 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 .. 703-639-9045 

§ Japanese Products Corp, Elmsford, NY 10523 ..... 914-592-8880 

t Lucas Western Inc., Electro Systems Division, ftpea, CA 92621 .. 714-671 -4500 

t Magnetic Technology, Canoga Pk, CA 91303 .. 818-887-7700 

t McLean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 609-799-0100 

t Mem'll, Inc, Gwynedd Valley. PA 19437 .... 215-643-2116 

Motor-Tronics, Inc, Vista, CA 92083 .... 619-727-7430 

Namiki Precision Jewel Co, Ltd, Hackensack, NJ 07601 .. 201-343-3080 

§t Pacific Scientific Co, Rockford, IL 61105. ... 815-226-3100 

Papst Mechatronic Corp, Newport, Rl 02840 ... .. 401-849-8810 

Parker Hannifin Corporation, Compumotor Division, Petaluma, CA 94952 

... 707-778-1244;800-358-9068 

Parvex Division, Alsthom international, Inc, Spring Valley, NY 10977 .... 914-425-6908 

PMI Motion Technologies, Commack, NY 11725-5703 .. 516-864-1000 

Portescap US, Inc, Hauppauge, NY 11788 . . 516-234-3900 

§ Powertron, Contraves Goerz Corp, Charlotte, INK3 28210 . . 704-525-8962 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 ... 612-942-3600 

SAIA Inc, Elkhart, IN 46515-3030 ... 219-262-4418 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605 . 818-764-4266 

t Shogyo International Corp, Great Neck, NY 11021 . 516-466-0911 

tSierracin/Magnedyne, Carlsbad, CA 92008 .. 619-438-3321 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-376-1222 

t Sterling Instruments, New Hyde Pk, NY 11040 . 516-328-3300 

t Techno, A DSG Company, New Hyde Park, NY 11040 . 516-328-3970 

Transicoii, Inc., Worcester, PA 19490-9990. 215-277-1300 

t Valley Electromagnetics, Spring Valley, IL 61362 . 815-664-2348 

Vasak Inds, Inc, Valhalla, NY 10595..... 1-800-67-VASAK 

t Vemitech:Vernitron Corp, Deer Pk, NY 11729 . 516-586-5100 

Vemitron Controls, Vem'itron Corporation, San Diego, CA 92073 . 619-428-5581 

Motors, Gearhead-3500 

§ Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 .. B*1235 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 . . B*1236 

Canon U.S.A., Elctrn. Comps. Div., Lake Success, NY 11042,516-488-6700 

.. B*1237 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 . B*1239 

Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 .. B*1240 

Hathaway Corporation:Motion Control Div., Tulsa, OK 74116,918-438-7800 

. B*1253 

§ Howard Industries, Inc., Milford, IL 60953,815-889-4105 .. C*1660 

Industrial Drives, A Kollmorgen Div., Radford, VA 24141,703-6^-2495 — 

B*1258 

t Maxon Precision Motors, Inc., Burlingame, CA 94010,415-697-9614. B*1278 

§t Micro Mo Electronics, Inc., St Petersburg, FL 33701,813-822-2529 

. B*1280-1281 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . B*1284-1286 


§ Oriental Motor U.S.A. Corporation. Torrance, CA 90503,213-515-2264 

.... B*1290-1292 

PITTMAN, Penn Engrg. & Mfg. Corp., Harleysville, PA 19438,215-256-6601 

..... B*1295,1297 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-764-4266 ... B*1303 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 


516-328-0200;328-3300 ... B*1305 

§ Superior Electric, Bristol, CT 06010, 203-582-9561 ... B*1306 

§ Super Vexta, Torrance, CA 90503-7395,213-515-2264 .. B*1293 

tVernitechiVernitron Corp., Deer Pk., NY 11729, 516-586-5100 . B*1316 

t Aeroflex Labormories Inc, ARX, Inc, Plainview, NY 11803 . 516-694-6700 

Airpax Co, International Div, Cheshire, CT 06410 . 203-272-0301 

tAmerican Electronics, Fullerton, CA 92631 . . 714-871-3020 

Arc Systems, Inc, Hauppauge, NY 11788 . . 516-582-8020 

t Ashland Elec. Prods, Inc, Rochester, NH 03867 .. . 603-335-1100 

t Astro Instrument Corp, Pompano Beach, FL 33064 . 305-973-8900 

t Astromec, Inc, Carson City, NV 89706 .. 702-883-9226 

Autotrot Corporation, Crystal Lake, IL 60014 .. 815-459-3080 

§ Baldor Electric Company, Fort Smith, AR 72902 .. 501-646-4711 

§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

..... 203-673-7151 ;800-638-7808 

§t Berger-Uhr Corp, Jaffrey, NH 03452 . . 603-532-7701 

Bertsch U.S, Vista, CA 92083 .. 619-727-7420 

Buehler Products, Inc, Raleigh, NC 27606 . 919-469-8522 

§ Carter Motor, Warren, IL 61087-0647 ............ 815-745-2100 

§t Cramer Co, Old Saybrook, CT 06475 ... 800-247-6784 

t EEMCO Div, Datron Systems Inc, Los ^igel^ CA 90039... 818-247-7060 

t Electric Indicator Company Inc, Norwalk, CT 06851 . . . 203-847-5861 

§ Electric Motor Engineering, Glend£de, CA 91201 .. 818-502-1866 

§Electrol Co, York, PA 17405 ... .. 717-848-1722 

Escap Products, Hauppauge, NY 11788 .. 516-234-3900 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ ..... 01-994-3670 

§ General Industries, Elyria, OH 44035... 216-323-3136 

§t Globe Motors, Dayton, OH 45404 .. .. 513-228-3171 

Hankscraft Motors, Div. of Gerb^ Prods. Go, Reedsburg, WI 53959 ..... 608-524-4341 

§ Harowe Servo Controls, InaA Fasco Co, West Chester, PA 19380 . 215-692-2700 

t Haydon Switch & Instrument, Waterbury, CT 06705 ... 203-756-7441 


B*66 §—Product sold through distributors t—Product meets MIL specs EEM 1989 





























































































































































PRODUCT INDEX & DIRECTORY 


Motors, Permanent Magnet-3500 


§t Hurst Manufacturing Corp, Emerson Elec. Co, Princeton, IN 47670 . 812-385-2564 

t IMG Magnetics Corp., Eastern Div, Westbury, NY 11590 . 516-334-7070 

§ Japanese Products Corp, Elmsford, NY 10523 . 914-592-8880 

t Lucas Western Incx, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

t Motion Control Group, American Precision Industries, Oceanside, CA 92054 

. 610-439-7500 

Motor-Tronics, Inc, Vista, CA 92083 . 619-727-7430 

Namiki Precision Jewel Co, Ltd, Hackensack, NJ 07601 . 201-343-3080 

NIDEC Corporation, Torrington, CT 06790 . 203-482-4422 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6V6 . 519-271 -3880 

PMI Motion Technologies, Commack, NY 11725-5703 . 516-864-1000 

Portescap U.S, Inc, Hauppauge, NY 11788 .. 516-234-3900 

Robbins & Myers/ElectroCraft, Eden Prairie, MN 55344 . . 612-942-3600 

SAIA Inc, Elkhart, IN 46515-3030 . 219-262-4418 

Servo-Tek Products Co, Hawthorne, NJ 07506 . 201-427-3100 

§ SPS Inc. (Muirhead Vactiic), Springfield, NJ 07081 . 201-376-1222 

t Transicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

t Valley Electromagnetics, Spring Valley, IL 61362 . 815-664-2348 

Motors, Gyro-3500 

t VemitechrVemitron Corp., Deer Pk., NY 11729, 516-586-5100 ... B*1316 

t Vemitron Controls, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 
. B»1313 

t Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 . 516-694-6700 

Axial Magnetics, Tencal Inc, Simi Valley, CA 93065 . 818-998-4850 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

§tHarowe Servo Controls, Inc.A Fasco Co, West Chester, PA 19380 . 215-692-2700 

Magnetic Technology, Canpga Pk, CA 91303 . 818-887-7700 

SPS Inc. (Muirhead Vacthc), Springfield, NJ 07081 . 201-376-1222 

Transicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

Motors, Hysteresis-3500 

§ Oriental Motor U.S.A. Corporation. Torrance, CA 90503, 213-515-2264 

. B*1290-1292 

§ Super Vexta, Torrance, CA 90503-7395, 213-515-2264 . B*1293 

t Vemitech:Vemitron Corp., Deer Pk., NY 11729, 516-586-5100 . B«1316 

t Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 . 516-694-6700 

t American Electronics, Fullerton, CA 92631 . 714-871-3020 

Arc Systems, Inc, Hauppauge, NY 11788 . 516-582-8020 

t Ashland Elea Prods, Inc, Rochester, NH 03867 .. 603-335-1100 

t Astro Instrument Corp, Pompano Beach, FL 33064 .. 305-973-8900 

Autotrol Corporation, Crystal Lake, IL 60014 .. 815-459-3080 

§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

. 203-673r7151:800-638-7808 

§ Bodine Electric Company, Chicago, IL 60618 . 312-478-3515 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

§ Cramer Co, Old SaybrooK CT 06475 . 800-247-6784 

Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

Eastern Air Devices, Inc, Dover, NH 03820 . 603-742-3330 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

t Electric Indicator Company Inc, NonvalK CT 06851 . 203-847-5861 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, ChlswicK London, ENGLAND W4 

5HJ . 01-994-3670 

§ General Industries, Elyria, OH 44035 . 216-323-3136 

§t Globe Motors, Dayton, OH 45404 .. 513-228-3171 

§t Hurst Manufacturing Corp, Emerson Elec. Co, Princeton, IN 47670 . 812-385-2564 

IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 . 516-334-7070 

IMC Magnetics Corp, IMC/Hansen, Princeton, IN 47670-0023 . 812-385-3415 

§ Japanese Products Corp, Elmsford, NY 10523 . 914-592-8880 

Lincoln Laser Co, Phoenix, AZ 85004 . 602-257-0407 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

Magnetic Technology, Canoga Pk, CA 91303 . . . 818-887-7700 

t McLean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 609-799-0100 

t NIDEC Corporation, Torrington, CT 06790 . 203-482-4422 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6V6.. 519-271 -3880 

Papst Mechatronic Corp, Newport, Rl 02840 . 401-849-8810 

Paragon Electric Co, Inc, Two Rivers, Wl 54241 . 414-793-1161 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605 . 818-764-4266 

tSierracin/Magnedyne, Carlsbad, CA 92008 . 619-438-3321 

SPS Ina (Muirhead Vactric),Springfield, NJ 07081 .. 201 -376-1222 

Valley Electromagnetics, Spring Valley, IL 61362 . 815-664-2348 


Motors, Incremental, Stepping - See Motors, Stepping (Vol. B) 
Motors, Jnduction-3500 

Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 


81S-397-7400 ... B»1235 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515. . B*1236 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 . B«1239 

Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330. . B*1240 


t Industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 . 

B»1259 

§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 


. B*1290-1292 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ... B*1303 

§ Super Vexta, Torrance, CA 90503-7395, 213-515-2264 ... B*1293 

t Aeroflex Laboratories Ina, ARX, Ino, Plainview, NY 11803 .^.. 516-694-6700 

t American Electronics, Fullerton, CA 92631 ... 714-871-3020 

Arc Systems, Inc, Hauppauge, NY 11788 .. 516-582-8020 

t Ashland Elea Prods, Inc, Rochester, NH 03867 .... 603-335-1100 

t Astro Dynamics, Inc, Woburn, MA 01801 ... . 617-935-4944 

t Astro Instrument Corp, Pompano Beach, FL 33064 .. 305-973-8900 

t Astromec, Inc, Carson City, NV 89706 ... 702-883-9226 

§ Axial Magnetics, Tencal Inc, Simi Valley, CA 93065 .... 818-998-4850 

§ Baldor Electric Company, Fort Smith, AR 72902 ... 501 -646-4711 


§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

... 203-673-7151:800-638-7808 


t Clifton Precision, Litton Systems, Inc, Qlfton Hgt&, PA 19018 .. 215-622-1000 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

t EG & G Rotron, Custom Div, Woodstock, NY 12498... 914-679-5201 

t Electric Indicator Company Inc, Nonwalk, CT 06851 . 203-847-5861 

Electro-Pacific, Goleta, CA 93117 . 805-964-0751 

t Evershed & Vignoles, Ltd, Meggitt Holdings P. L C, ChiswicK London, ENGLAND W4 

5HJ . 01-994-3670 

General Numeric Corporation, Elk Grove Village, IL 60007 . 312-640-1595 

§t Globe Motors, Dayton, OH 45404 . 513-228-3171 

T Hertner Div.rExide Corp, Cleveland, OH 44111 . . 216-252-4242 

§ Howard Industries, Inc, Milford, IL 60953 . 815-889-4105 

§t Hurst Manufacturing Corp, Emerson Elea Co, Princeton, IN 47670 . 812-385-2564 

t IMC Magnetics Corp, Eastern Div, Westt>ury, NY 11590 . 516-334-7070 

§ Japanese Products Corp, Elmsford, NY 10523 . 914-592-8880 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

t McLean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 600-799-0100 

t Merrill, Inc, Gwynedd Valley, PA 19437 . 215-643-2116 

Micro Mo Electronics, Inc, St Petersburg, FL 33701 . . 813-822-2529 

NIDEC Corporation, Torrington, CT 06790 . 203-482-4422 

Northern Magnetics Inc, Van Nuys, CA 91406 . 818-997-8675 

Papst Mechatronic Corp, Newport, Rl 02840 . 401-849-8810 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Robbins & Myers/Electro-Craft Eden Prairie, MN 55344 . 612-942-3600 

t Sierracin/Magnedyne, Carlsbad, CA 92008 . 619438-3321 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-376-1222 

t Transicoil. Inc, Worcester, PA 19490-9990 . 215-277-1300 

Valley Electromagnetics, Spring Valley, IL 61362 . 815-664-2348 

t VemitechtVemItron Corp., Deer Pk, NY 11729 . 516-586-5100 

Motors, Unear-3500 

t stock Drive Products, Div. of Dosignatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 . B*1305 

Aiipax Co, Cheshire Div, Cheshire, CT 06410 .. 203-271-6000 

Anorad Corp, Hauppauge, NY 11788 . 516-231-1995 

§B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

. 203-673-7151:800-638-7808 

t Component Specialties Corp, Temple City, CA 91780 . 213-283-0015 

Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

Hathaway Corporatlon:Motlon Control Div, Tulsa, OK 74116 . 918-438-7800 

t Haydon Switch & Instrument, Waterbury, CT 06705 .. 203-756-7441 

Inland Motor, Kollmorgen Corp, Radford, VA 24141 .. 703-639-9045 

Northern Magnetics Inc, Van Nuys, CA 91406 .. 818-997-8675 

t Optima Precision, Inc, Rancho Palos Verdes, CA 90274 .. 800-544-4418:213-377-4118 

Ormec Systems Corp, Rochester, NY 14625 . 716-385-3520 

Parker Hannifin Corporation, Compumotor Division, Petaluma, CA 94952 

. 707-778-1244:800-358-9068 

Sierracin/Magnedyne, Carlsbad, CA 92008 . 619438-3321 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-376-1222 

Unico, Franksville, Wl 53126-0505 . 414-886-5678 


Motors, Miniature - See Motors, Fractional HP (Vol. B) 

Motors, Permanent Magnet-3500 

§ Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 


815-397-7400 . B*1235 

t BE! Motion Systems Company, Kimco Magrwtics Division, San Marcos, CA 92069, 

619-744-5671 . B*1934 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 . B*1236 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 

. B*1238 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 . B*1239 

Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330. B*1240 

t Eltrol Corporation, Canoga Park, CA 91304, 818-709-0131. B*1241 


Hathaway Corporation:Miotion Control Div., Tulsa, OK 74116,918-438-7800 

... B»1253 

t industrial Drives, A Kollmorgen Div., Radfoid, VA 24141,703-639-2495 


. B«1258-1259 

t Maxon Precision Motors, Inc., Burlingame, CA 94010,415-697-9614. B«1278 

MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 

516-467-5151 .. B*1279 

§t Micro Mo Electronics, Inc., St Petersburg, FL 33701,813-822-2529 

. B«1280-1281 

t Motor Technology, Inc., Dayton, OH 45429. 513-294-1041 . 8*1284-1286 

NMB Technologies, Chatsworth, CA 91311,818-341-3355 . B*1288-1289 

PITTMAN, Penn Engrg. & Mfg. Corp., Harieysville, PA 19438, 215-256-6601 

. B*1296 

SAIA Inc., Elkhart, IN 46515-3030,219-262-4418. 8*1300-1301 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-764-42^ ... B*1303 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200:328-3300 . B*1305 

§t Superior Electric, Bristol, CT 06010,203-582-9561. B«1306 

t Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 . . 516-694-6700 

§ Aerotech, Ina, Pittsburgh, PA 15238 ... 412-963-7470 

t Airpax Co, Cheshire Div, Cheshire, CT 06410 ....... 203-271-6000 

t Airpax Co, International Div, Cheshire CT 06410... 203-272-0301 

§ Amerace Corporation, Hackettstown, NJ 07840 ... 201-852-1122 

t American Electronics, Fullerton, CA 92631 . 714-871-3020 

§AnaheimAutomation,Anaheim,CA92801 .. 714-992-6990 

Arc Systems, Inc, Hauppauge, NY 11788 ..... 516-582-802C 

t Astro Instrument Corp, Pompano Beach, FL 33064 .... 305-973-890C 

t Astromec, Inc, Carson City, NV 89706 ...... 702-883-922f 

fAutotrol Corporation, Crystal Lake, IL 60014 . 815-459-308( 

§ Axial Magnetics, Tencal Inc, Simi Valley, CA 93065 . 818-998-485( 

§ Baldor Electric Company, Fort Smith, AR 72902 .. 501-646-471 


B«6: 


EEM 1989 


§—Product sold through distributors t—Product meets MIL specs 


























































































































































Motors, Permanent Magnet-3500 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§B & B Motor & Control Gorp^ B & B Long Island City, Burlington, CT 06013 

................ 203-673-7151;800-638-7808 


§t Berger-Lahr Corp, Jaffrey, NH 03452 ........ 603-532-7701 

Bertsch U.S, Vista, CA 92083 .... ..... 619-727-7420 

Buehler Products, Ino, Raleigh, NC 27606 .. .. 919-469-8522 

§ Carter Motor, Warren, IL 61087-0647 ... 815-745-2100 

§t Cramer Co, Old Saybrook, CT 06475 .. .. 800-247-6784 

Digital Motor, Inc, Portland, OR 97229-5892 .. 503-629-9692 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

t EG aORotron, Custom Dlv,WoodstocK NY 12498. .. 914-679-5201 

t Eleptric IncKcator Company Inc, Norwalk, CT 06851 .. 203-847-5861 

§ Electric Motor Engineering, Glendale, CA 91201 . 818-502-1866 

§ Electrol Co, York, PA 17405 ..... 717-848-1722 

Escap Products, Hauppauge, NY 11788 ...'. 516-234-3900 

t Evershed & Vignola Ltd, Meggitt Holdings P. L C, Chiswick, London, ENGLAND W4 

5HJ...;.... 01-994-3670 

Fincor, YorK PA 17402 ... 717-751-4206 

§General Industries, Elyria, OH 44035..... 216-323-3136 

General Numeric Corporation, Elk Grove Village, IL 60007 . 312-640-1595 

tGiannini Institute, Indio, CA 92201 ... . 619-347-2833 

§t Globe Motors, Dayton, OH 45404 . . . 513-228-3171 

Hankscraft Motors, Div. of Gerber Proda Co, Reedsburg, Wl 53959 . 608-524-4341 

§ Harowe Servo Controla InarA Fasco Co, West Chester, PA 19380 . 215-692-2700 

t Haydon Switch & Instrument, Waterbury, CT 06705 . 203-756-7441 

§ Howard Industries, Inc, Milford, IL 60953 . 815-889-4105 

§t Hurst Manufacturing Corp, Emerson Elec. Co, Princeton, IN 47670 ..... 812-385-2564 

IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 ... 516-334-7070 

IMC Magnetkis Corp, IMC/Hansen, Princeton, IN 47670-0023 .. 812-385-3415 

§t Inertial Motors, Doylestown, PA 18901 .. 215-345-1010 

t Inland Motor/Kollmorgen, Sierra Vista, A2 85635 . 602-459-1150 

tiniandMotor, Kollmorgen Corp, Radford, VA 24141 .. 703-639-9045 

§ Japanese Products Corp, Elmsford, NY 10523. 914-592-8880 

§ Landis & Gyr, Inc, Pleasantville, NY 10570 .. 914-747-3540 

Litton Encoder Div, Chatsworth,CA 91311 . 818-341-6161 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

§ Mabuchi Motor America Corp, New York, NY 10016 . 212-686-3622 

t Magnetic Technology, Canoga Pk, CA 91303... 818-887-7700 

Mallory Timers, Emhart Elec./Elctm. Grp, Indianapolis, IN 46201 . 317-636-5353 

MIcronel U.S, Vista, CA 92083 . 619-727-7400 

Namiid Precision Jewel Co, Ltd, Hackensack, NJ 07601 . 201-343-3080 

NIDEC Corporation, Tonington, CT 06790 .. 203-482-4422 

Northern Magnetics Inc, Van Nuys, CA 91406 . 818-997-8675 

Ormec Systems Corp, Rochester, NY 14625 . 716-385-3520 

§t Pacific Scientific Co, Rockford, IL 61105. . 815-226-3100 

Papst Mechatronic Corp, Newport, Rl 02840.. 401-849-8810 

Paragon Electric Co, Inc, Two Rivers, Wl 54241 .. 414-793-1161 

PMI Motion Technologies, Commack, NY 11725-5703 . 516-864-1000 

Portescap U.S, Inc, Hauppauge, NY 11788 .. 516-234-3900 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Robbins & Myers/Electro-Craft, Eden Prairie, MN 55344 .. 612-942-3600 

Servo-Tek Products Co, Hawthorne, NJ 07506 . 201-427-3100 

tSierracin/Magnedyne, Carlsbad, CA 92008 . 619-438-3321 

§ SPS Inc. (MuIrheadVactric), Springfield, NJ 07081 . 201-376-1222 

Transicoil, Inc, Worcester, PA 19490-9990. . 215-277-1300 

t Valley Electromagnetics, Spring Valley, IL 61362 . 815-664-2348 

t VemrtechiVemitrgn Corp, Deer Pk, NY 11729 . 516-586-5100 

§ Westamp, Santa Monica, CA 90404 . 213-393-0401 


Motors, Selsyn - See Motors, Synchronous (Vol. B) 
Motors, Servo-4900 - See Vol. D 


Motors, Squirrel Cage-3500 

§ Bodine Electric Company. Chicago, IL 60618, 312-478-3515 .. B*1236 

t Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 . 516-694-6700 

§Attech Corp, Somerville, NJ 08876 .... 201-359-4454 

Arc Systems, Inc, Hauppauge, NY 11788 . 516-582-8020 

§Baldor Electric Company, Fort Smith, AR 72902 . 501-646-4711 

Eastern Mr Devices, Inc, Dover, NH 03820 . 603-742-3330 

§ ebm Industries, Inc, Farmington, CT 06032 . 203-674-1515 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 .. 818-247-7060 

t Electric Indicator Company Inc, Norwalk, CT 06851 . 203-847-5861 

Electro-Pacific, Goleta, CA 93117 .. 805-964-0751 

t Hertner Div.:Exide Corp, Cleveland, OH 44111 . 216-252-4242 

§ Howard Industries, Inc, Milford, IL 60953 . 815-889-4105 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

t McLean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 609-799-0100 

§ Reliance Etoctric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

SAIA Inc, Elkhart, IN 46515-3030 .... 219-262-4418 

tSierracin/Magne^e, Carlsbad, CA 92008 . 619-438-3321 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .. 201-376-1222 

t Vemltech:Vemltron Corp, Deer Pk. NY 11729 .... 516-586-5100 

Motors, Stepping-3500 

§ Bodine Electric Company, Chicago, IL 60618,312-478-3515 . . B*1236 


Canon U.S.A., Elctm. Comps. Div., Uke Success, NY 11042, 516-488-6700 

........ B«1237 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018,215-622-1000 


.. B*1238 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419,312-843-2200 . B*1239 

§t Hurst Manufacturing Corp., Emerson Elec. Co., Princeton, IN 47670,812-385-2564 

.. B*1254-1256 

Inland Motor/Kollmorgen, Sierra Vista, AZ85635,602-459-1150 ... B*1260^1264 
NMB Technologies, Chatsworth, CA 91311,818-341-3355 .. B*1288 


§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503,213-515-2264 

........ B*1290-1292 


SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418.................. B*1300-1301 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-764-4266 ... B«1303 
t Stock Drive Producte, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 
516-328-0200j328-3300 . B*1305 

§t Superior Electric, Bristol, CT 06010,203-582-9561..................... B«1306 

§ Super Vexta, Torrance, CA 90503-7395, 213-515-2264 ... B*1293 

t Techno, A DSG Company, New Hyde Park, NY 11040, 516-328-3970 

.. .^... B*1310-1311 

t VemitechrVernitron Corp., Deer Pk., NY 11729,516-586-5100 ..... B*1037,1316 
Vernitron Controls, Vernitron Corporation, San Diego, CA 92073,619-428-5581 

......... B»1313 

tAbrams Instrument Corp., Okemos, Ml 48864 .... 517-332-6405 

t Aeroflex Laboratories Inc, ARX, Incx, Plainview, NY 11803 .. 516-694-6700 

§ Aerotech, Inc, Pittsburgh, PA 15238 ....... 412-963-7470 

Airpax Co., International Div, Cheshire, CT 06410 ... 203-272-0301 

§ Amerace Corporation, Hackettstown, NJ 07840 . . 201-852-1122 

t American Electronics’ Fullerton, CA 92631 .... 714-871-3020 

§ Anaheim Automation, Anaheim, CA 92801 .... 714-992-6990 

Arc S^tems, Inc, Hauppauge, NY 11788 .... 516-582-8020 

t Astro Instrument Corp, Pompano Beach, FL 33064 ... 305-973-8900 

Autotrol Corporation, Crystal Lake, IL 60014 ... 816459-3080 

§ B & B Motor & Control Corp, B & B Long Island City, Burlington, CT 06013 

. 203-673-7151 ;800-638-7808 

§t Berger-Lahr Corp, Jaffrey, NH 03452 ........ 603-532-7701 

CyberpakCo, La Grange, IL 60525 ..... 312-354-0012 

Digital Motor, Inc, Portland, OR 97229-5892 .. 503-629-9692 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370;1-800-343-4912 

Eastern Air Devices, Inc., Dover, NH 03820 .;.. 603-742-3330 

Electric Motor Engineering, Glendale, CA91201 ... 818-502-1866 

Escap Products, Hauppauge, NY 11788 .... 516-234-3900 

§ FDK America Irw, Fuji Electrochemical Co, Ltd, Cerritoa CA 90701 .... 213-404-1770 

tGAP Instrument Corp, Hauppauge, NY 11788 .. 516-273-0909 

§t Harowe Servo Controls, Inc. A Fasco Co, West Chester, PA 19380 . 215-692-2700 

t Haydon Switch & Instrument Waterbury, CT06705 ... 203-756-7441 

t IMC Magnetics Corp., Eastern Div, Westbury, NY 11590 . 516-334-7070 

Inland Motor, Kollmorgen Corp, Radford, VA 24141 . .. 703-639-9045 

§ ISKRA Electronica Inc, Plainview, NY 11803 ..... 516-349-0222 

§ Japanese Products Corp, Elmsford, NY 10523 .. 914-592-8880 

Litton Encoder Div, Chatsworth, CA 91311 .... 818-341-6161 

Magnetic Technology, Canoga Pk, CA 91303. . 818-887-7700 

Matrix Corp, Raleigh, NC 27610 ....... 919-833-2000 

Maxwell Electronics, Research Triangle Park, NC 27609 .. 919-846-1633 

t Melles Griot Inc., Irvine, CA 92714 .. 714-261-5600 

Mesur-Matic Elctms, Salem, MA 01970-2294 . . 617-745-7000 

Micro Mo Electronics, Inc, St Petersburg, FL 33701 . 813-822-2529 

t Motion Control Group, American Precision Industries, Oceansida CA 92054 

. 619-439-7500 

Namiki Precision Jewel Co, Ltd, Hackensack, NJ 07601 .. 201-343-3080 

Northern Magnetics Inc., Van Nuya CA 91406 .. 818-997-8675 

t Optima Precision, Inc, Rancho Palos Verdes, CA 90274 .. 806-544-4418;213-377-4118 

§t Pacific Scientific Co, Rockford, IL 61105 ... 815-226-3100 

Parker Hannifin Corporation, Compumoior Division, Petaluma, CA 94952 

.. 707-778-1244:800-358-9068 

Portescap U.S, Inc, Hauppauge, NY 11788 . 516-234-3900 

§ SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .. . 201-376-1222 

Sumitronics, lnc„ Sumitorrx) Corporation, Sunnyvale, CA 94086 ......... 408-737-7683 

t Transicoil, Inc, Worcester, PA 19490-9990.. 215-277-1300 

Valley Electromagnetics, Spring Valley, IL 61362 ...... 815-664-2348 

Motors, Synchronous-3500 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 ......_ B*1236 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 . B«1239 

Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 . B«1240 


§t Hurst Manufecturing Corp., Emerson Elec. Co., Princeton, IN 47670,812-385-2564 

....... B«1254-1256 

t Industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 .. ^... 

B«1258 

§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503,213-515-2264 


.. B«1290-1292 

SAIA Inc., Elkhart, IN 46515-3030,219-262-4418. B«1300-1301 

§ Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605,818-764-4266 ... B«1303 
t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200:328-3300 . B*1305 

§t Superior Electric, Bristol, CT 06010,203-582-9561 . B*1306 

§ Super Vexta, Torrance, CA 90503-7395, 213-515-2264 . . B*1293 

tVemitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 .. B»1316 

t Aeroflex Laboratories Inc, ARX, Inc, Plainview, NY 11803 .... 516-694-6700 

Airpax Co, International Div, Cheshire. CT 06410. .. 203-272-0301 

t American Electronics, Fullerton, CA 92631 ..... 714-871-30^ 

Anaheim Automation, Anaheim, CA 92801 . . . 714-992-6990 

Arc Systems, Inc, Hauppauge, NY 11788 ... 516582-8020 

t Ashland Elec. Prods, Inc, Rochester, NH 03867 .... 603-335-1100 

t Astro Instrumwjt Corp, Pompano Beach, FL 33064 . 305-973-8900 

Autotrol Corporation, Cr^al Lake, IL 60014 . ... 815-459-3080 

§Baldor Electric Company, Fort Smith, AR 72902 ... 501-6464711 

§ B & B Motor & Control Corp, B & B Long island City, Burlington, CT 06013 

...... 203-6767161:8066367808 

§t Berger-Lahr Corp, Jaffrey, NH 03452 .... ....... 606532-7701 

tClifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 .. ...... 215-622-1000 

§t Cramer Co, Old Saybrook, CT 06475 .... 806247-6784 

EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 .. 816247-7060 

t Electric indicator Company Inc, Norwalk, CT 06851 .. 206847-5861 

Fincor, York PA 17402 ........ 717-751-4206 

§ General Industries, Elyria. OH 44035 ......------- 2163263136 

General Numeric Corporation, Elk Grove Village IL 60007 . . 312-6461595 

§tGlobe Motors, Dayton, OH 45404 ---- ........ 5162263171 


B*68 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Multiplexers, Rber Optic-2475 


§t Harowe Servo Controls, lna:A Fasco Co, West Chester, PA 19380 . 215-692-2700 

t Haydon Switch & Instrument Waterbury, CT 06705 . 203-756-7441 

t IMC Magnetics Corpi, Eastern Div, Westbury, NY 11590 . 516-334-7070 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 . 703-639-9045 

§ Japanese Products Corp, Elmsford, NY 10523 . 914-592-8880 

§ Landis & Gyr, Inc, Pleasantville, NY 10570 .,. . 914-747-3540 

Uncoln Laser Co, Phoenix, AZ 85004 . 602-257-0407 

t Lucas Western Inc, Electro Systems Division, Brea, CA 92621 . 714-671-4500 

Magnetic Technology, Canoga Pk, CA 91303 . 818-887-7700 

Mallory Timers, Emhart Elea/Elctra Grp, Indianapolis, IN 46201 . 317-636-5353 

t McLean Engineering, Zero Corporation, Princeton Junction, NJ 08550 .. 609-799-0100 

t Melles Griot Inc, Irvine, CA 92714 ... 714-261-5600 

Micro Mo Electronics, Inc, St Peteisburg, FL 33701 .. 813-822-2529 

t Motion Control Group, Amehcan Precision Industries, Oceanside, CA 92054 

. 619-439-7500 

t NIDEC Corporation, Torrington,CT 06790 . 203-482-4422 

Northern Magnetics Inc, Van Nuys, CA 91406 . 818-997-8675 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6V6 . 519-271-3880 

§t Pacific Scientific Co, Rockford, IL 61105 .... 815-226-3100 

Papst Mechatronic Corp, Newport Rl 02840 . 401 -849-8810 

§ Paragon Electric Co, Inc, Two Rivers, Wl 54241 . 414-793-1161 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Robbins & Myers/Electro<Jraft Eden Prairie, MN 55344 . 612-942-3600 

t Sierracin/Magnedyne, Carlsbad, CA 92008 . 619-438-3321 

§ SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-376-1222 

Valley Electromagnetics, Spring Valley, IL 61362 . . 815-664-2348 


Motors, Synchronous, Polarized - See Motors, Synchronous (Vol. B) 
Motors, Timing — See Motors, Clock & Timing (Vol. B) 

Motors, Torque (Incl. Torquers)>3500 

t Aeroflex Uboratories Inc., ARX, Ina, Plainview, NY 11803, 516-694-6700 

. BM227 

Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, iL 61125-7040, 


815-397-7400 ... B-1235 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 . B«1236 


Canon U.S.A., Elctrn. Comps. Div., Uke Success, NY 11042, 516-488-6700 

. B*1237 

t Clifton Precision, Litton Systems, Inc., Clifton Hgts., PA 19018, 215-622-1000 

. B-1238 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 


91311-6910,818-882-0424 . B-1942 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 . B«1239 

Eastern Air Devices, Inc., Dover, NH 03820, 603-742-3330 . B«1240 


ETI Systems, Polaris Indl. Entprs., Oceanside, CA 92054, 619-757-7770 . 

B«1244 

Hathaway Corporation;Motion Control Div., Tulsa, OK 74116, 918-438-7800 

. B-1253 

Hurst Manufacturing Corp., Emerson Elec. Co., Princeton, IN 47670, 812-3S5-2564 

. B*1254-1255 

t industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 . 

B«1258 

MFM Technology, Inc., Affiliate of Unitrode Corp., Ronkonkoma, NY 11779, 


516-467-5151 . B-1279 

t Micro Mo Electronics, Inc., SL Petersburg, FL 33701, 813-822-2529 . B«1281 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . B*1284-1286 

NMB Technologies, Chatsworth, CA 91311, 818-341-3355 . B*1289 


§ Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 

. B*1290-1292 

PITTMAN, Penn Engrg. & Mfg. Corp., Harleysviile, PA 19438, 215-256-6601 


. B*1296-1297 

SAIA Inc., Elkhart, IN 46515-3030, 219-262-4418. B«1300-1301 

Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ... B*1303 
Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-326-0200;328-3300 . B*1305 

Superior Electric, Bristol, CT 06010, 203-582-9561 . B«1306 

§ Super Vexta, Torrance, CA 90503-7395, 213-515-2264 .. B«1293 

t Vemitron Controls, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 

.. B*1313-1315 

Airpax Co, International Div, Cheshire, CT 06410 .. 203-272-0301 

Arc Systems, Inc, Hauppauge, NY 11788 . 516-582-8020 

t Ashland Elec. Prods, Inc, Rochester, NH 03867 . . 603-335-1100 

§ Axial Magnetics, Tencal Inc, SimI Valley, CA 93065 .. 818-998-4850 

§ Baidor Electric Company, Fort Smith, AR 72902 .. 501-646-4711 

§ B & B Motor & Control Coip, B & B Long Island City, Burlington, CT 06013 

.. 203-673-7151 ;800-638-7808 

Buehler Products, Inc, Raleigh, NC 27606 . 919-469-8522 

Cramer Co, Old Saybrook, CT 06475 . 800-247-6784 

t Electric Indicator C^pany Inc, NonwalK CT 06851 . 203-847-5861 

t Globe Motors, Dayton, OH 45404 .. 513-228-3171 

§ Harowe Servo Controls, lnc.:A Fasco Co, West Chester, PA 19380 . 215-692-2700 

Howard Industries, Inc, Milford, IL 60953 . 815-889-4105 

IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 .. >. 516-334-7070 

t Inland Motor/Kollmorgen, Sierra Vista, AZ 85635 . 602-459-1150 

t Inland Motor, Kollmorgen Corp, Radford, VA 24141 . 703-639-9045 

§ Japanese Products Corp, Elmsford, NY 10523 . 914-592-8880 

Litton Encoder Div, Chatsworth, CA 91311 . 818-341 -6161 

t Magnetic Technology, Canoga Pk, CA 91303 . 818-887-7700 

t Maxon Precision Motors, Inc, Burlingame, CA 94010 . 415-697-9614 

MFE Instruments Corp, Salem, NH 03079 . 603-893-1921 

Micronel U.S, Vista, CA 92083 .. 619-727-7400 

t NIDEC Corporation, Torrington, CT 06790 . 203-482-4422 

Northern Magnetics Inc, Van, Nuys, CA 91406 . 818-997-8675 

§ Pacific Scientific Co, Rockford, IL 61105 ...: 815-226-3100 


PMI Motion Technologies, CommacK NY 11725-5703 ... 516-864-1000 

§ Reliance Electric Co, Marketing info Center, Cleveland, OH 44199 . 800-245-4501 

tSierracin/Magnedyne,Carlsbad,CA92008 .. 619-438-3321 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .. 201-376-1222 

t Transicoil. Inc, Worcester, PA 19490-9990 . 215-277-1300 

Motors, Universal, AC or DC Operation-3500 

Automotion, Inc., Ann Arbor, Ml 48108, 313-662-7771 ... B*1234 

Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 

815-397-7400 . B*1235 

§ Bodine Electric Company, Chicago, IL 60618, 312-478-3515 ... B*1236 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . B*1284-1286 

Oriental Motor U.S.A. Corporation, Torrance, CA 90503, 213-515-2264 

. B*1290-1292 

Shinano Kenshi Corp. (SKC), N. Hollywood, CA 91605, 818-764-4266 ... B*1303 

Super Vexta, Torrance, CA 90503-7395, 213-515-2264 .. B*1293 

t Autotrol Corporation, Crystal Lake, IL 60014 . . . 815-459-3080 

§ Baidor Electric Company, Fort Smith, AR 72902 .. 501-6484711 

§ B & B Motor & Control Corp., B & B Long Island City, Burlington, CT 06013 

. 203-673-7151 ;800-6387808 

§Carter Motor, Warren, IL 61087-0647 . 815-745-2100 

t Dynamic Air Engrg, Inc, Santa Ana, CA 92705-5697 . 714-540-1000 

t Electric Indicator Company Inc, Nonwalk, CT 06851 .... 203-847-5861 

§t Globe Motors, Dayton, OH 45404 .. 513-2283171 

Hathaway Corporation:Motion Control Div, Tulsa OK 74116. 918-4387800 

Micro Mo Electronics, Inc, St Petersburg, FL 33701 .. 818822-2529 

Parvex Divisioa Alsthom International, Inc, Spring Valley, NY 10977 — 914-4286908 

PITTMAN, Penn Engrg & Mfg Corp, Harleysvilla PA 19438 . 218256-6601 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 8082484501 

§SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-3781222 

t Valley Electromagnetica Spring Valley, IL 61362 . 818664-2348 


Motors, (MIL)-2440 

Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 518694-6700 

... B*1227 

Hathaway CorporationrMotion Control Div., Tulsa, OK 74116, 918-438-7800 

. B»1253 

t industrial Drives, A Kollmorgen Div., Radford, VA 24141, 703-639-2495 . 


B«1259 

t Motor Technology, Inc., Dayton, OH 45429, 513-294-1041 . B*1284,1286 

t Astromec, Inc, Carson City, NV 89706 . 702-8889226 

t Clifton Precision, Litton Systema Inc, Clifton Hgts, PA 19018 . 215-622-1000 

t Hertner Div.:Exide Corp, Cleveland, OH 44111 . 218252-4242 

t IMC Magnetics Corp, Eastern Div, Westbury, NY 11590 . 518334-7070 

t Lucas Western Inc, Electro Systems Division, Brea CA 92621 . 714-671-4500 

t Micro Mo Electronics, Inc, St Petersburg FL 33701 . 818822-2529 

t Novatronics Inc, Stratford, Ontario, CANADA N5A 6V6. 518271-3880 

Sierracin/Magnedyne, Carlsbad, CA 92008 . 619-4383321 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-3781222 


Mounts, Antenna-1900 — See Vol. D 
Mounts, CRT & Accessories-2500 - See Vol. C 
Mounts, Crystal-2300 - See Vol. A 

Mounts, Integrated Circuit - See Sockets, Integrated Circuit (Vol. C), 
Boards, Plug-In (Vol. C) 

Mounts, Microwave-3450 - See Vol. A 

Mounts, Mobile Antenna - See Mounts, Antenna (Vol. D) 

Mounts, Satellite Antennas-1900 - See Vol. D 
Mounts, Shock & Vibration-2500 — See Vol. C 
Mounts, Thermistor-5300 

Dale Electronics, Inc., El Paso Div.. El Paso, TX 79926-6728,915-592-3253 

. B«1890,1893 

§t Fenwal Electronics/APD, Kidde, Inc., Milford, MA 01757, 508-478-6009 .. B*1896 


Quality Thermistor, Boise, ID 83709, 208-377-3373 .. A*2199, B*1914 

Western Elctrn. Comps. Corp., Camarillo, CA 93010,805-482-8002 .. B*1922-1925 

t Globe Plastics, Pomona, CA 91766 ... 714-6282747 

Ketema/Rodan Division, Anaheim, CA 92806 ...... 714-6386081 

t Maury Microwave Corp, Cucamonga, CA 91730 .... 714-987-4715 

t Microlab/FXR, Livingston, NJ 07039... 201-992-7700 

Micro Plastics Inc, Flippin, AR 72634 ..... 501-4582261 

t Milross Controls, Inc, Southampton, PA 18966.... 2183580200 

Omega Engineering Stamford, CT 06907... 8088286342 


§t Telephonies Corporation/PRD Instruments, Huntington, NY 11743 

........ 518549-6415/6102 

Mounts, Transistor (Inci. Kits) - See Pads, Transistor Mounting 
(Vol.C) 

Mouse Devices - See Controls, Computer Input (Vol. D) 

Multibus ~ See Board Computers & Subassemblies, Multibus (Vol. D) 

Multiplexers, Analog-2325 - See Vol. D 
Multiplexers, Digitai-2325 - See Vol. D 


Multiplexers, Fiber Optic-2475 

AMP, Harrisburg, PA 17105, 717-564-0100 .. C-1157 

t Interoptics, Purdy Group, Burlingame, CA 94010,415-347-7727 .. B»1214 


Parvex Division, Alsthom Internationa^ Inc, Spring Valley, NY 10977 .... 9144286908 

EEM 1989 §—Product sold through distributors t-Product meets MIL specs B»69 































































































































Multiplexers, Fiber Optic-^475 (Cont’d) 

t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ........ B«1212 

§t MERET, Inc., Santa Monica, CA 90404-4998,213-828-7496 ............. B*1215 

t Optelecom, Inc., Gaithersburg, MD 20877, 301-840-2121 . ........ B«1216 

§t APEC Fiber Optics Corp, College Station, TX 77840 ..... 409-693-5397 

AT&T Microelectronics, Allentown, PA 18103 .1-800-372-2447;ln Can.; 

1r800-553*2448 

Atlantic Scientific Corporation, Melbourne, FL 32901 . 1 -800-544-4737 

Aydin Corp, Horshatn, PA 19044 ....... 215-657-7510 

§tCanoga-PerldnsCorp, Chatsworlh,CA91311 . . 818-718-6300 

t CATEL Telecommunications, Fremont, CA 94537 . . 415-659-8988 

§ Control Cable, Inc, Baltimore, MD 21207 .. . 301 -298-4411 

§t Dataproducts New England, Inc, Wallingford, CT 06492 . 203-265-7151 

Elecsys,lnc, Div. of C & C Jetronic, Princeton, NJ 08540 . . 609-921-2726 

t Fibronics International Inc, Communications Way, Hyannis, MA 02601-1892 

. 508-778-0700 

t Foundation Instruments Inc, Nepean, ON, CANADA K2E 7J6 ... 613-226-4000 

GTE Fiberoptic Products, Williamsport, PA 17701 .. . 717-326-6591 ;1-800-FBR-OPTICS 
GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

.. 800-433-4837 

§ ICS Electronics Corp, San Jose. CA 95131 ......... ... 408-432-9009 

Kinetic Systems Cc^, Lockport, IL 60441 . 815-838-0005 

t Lightwave Communications, Inc, Ridgefield, CT 06877 . 203-438-3591 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

MICRO DATA SYSTEMS, Thomasville,GA 31799 . 912-226-1709 

RE Instruments Corp, Westlake, OH 44145 . 216-871 -7617 

§ SC Technology, Inc, Livermore, CA 94550 . .. 415-373-9230 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 .. 408-737-7683 

Multiplexers, Frequency Division-1900 - See Vol. D 

Multiplexers, Statistical-1900 - See Vol. D 

Multiplexers, Time Division-1900 ~ See Vol. D 

Multiplexers, Transmission-1900 - See Vol. D 

Multiplexers, Video-1900 - See Vol. D 

Multipliers, Analog-2325 - See Vol. D 

Multipliers, Channel Electron-2325 - See Vol. D 

Multipliers, Crystal-1900 - See Vol. D 

Multipliers, Diode-1900 - See Vol. D 

Multipliers, Frequency-3450 ~ See Vol. A 

Multipliers, Hall-4800 ~ See Vol. A 

Multipliers, Magnetic Analog-2200 - See Vol. D 

Multipliers, Meter-2900 - See Vol. D 

Multipliers, Servo-4900 - See Vol. D 

Namepiates-2400 - See Vol. C 

Network Processors-1900 - See Vol. D 

Networks, Computer, Local Area-2000 - See Vol. D 

Networks, Crossover, Attenuator (Audio)-1300 - See Vol. D 

Networks, Digital Data, Equipment-1900 - See Vol. D 

Networks, Directional Antenna Phasing-1900 ~ See Vol. D 

Networks, Hybrid-2000 - See Vol. D 

Networks, Hybrid Substrates-3130 - See Vol. A 

Networks, Ladder-4700 - See Vol. A 

Networks, LC-2700 - See Vol. A 

Networks, Line Impedance Stabilization-1900 - See Vol. D 
Networks, Matching-1900 - See Vol. D 
Networks, Phase-2700 - See Vol. A 
Networks, Pulse Forming-2700 - See Vol. A 
Networks, Rejection - See Filters (Vol. A) 

Networks, RC-2000 - See Vol. D 
Networks, Resistance-4700 - See Vol. A 
Networks, Resistance, Trimmer-4700 - See Vol. A 
Networks, Resistance, Voltage Divider-4700 - See Vol. A 
Networks, Video-2700 - See Vol. A 
Networks, (MIL), Resistance-2440 

§ Bourns, Inc., Resistive Components Group, Riverside, CA 92507,714-781-5050 
....... A«1877 


See Vol. A 


_ PRODUCT INDEX & DIRECTORY 

Dale Electronics, iric., Columbus Div., Columbus, NE 68601-3647,402-564-3131 

...... V .......... . . ...... A*1940-1942 

§t Dale Electronics, Inc., Ei Paso Div., El Paso, TX 79926-6728,915-592-3253 

...................... A*1928 

Dale Electronics, Inc., Norioik Div., Norfolk, NE 68701-2242,402-371-0080 

......... A*1935-1936 

t Electro-Films, Inc., Warwick, Rl 02886, 401-738-9150 ..... A*1945 

International Resistive Company, Boone, NC 28607, 704-264-8861 . A* 1955 

Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501,818-990-1192 

........ A«1964-1965 

t Mepco/Centralab, North American Philips Corporation, Mineral Wells, TX 76067, 

817-325-7871 ....... A*1981, B«1022-1023 

Mini-Systems, Inc., Thick/Thin Rim Division, North Attleboro, MA 02761, 

508-695-0203 ........ A«1997 

Ohmtek Inc., Vishay, Niagara Falls, NY 14304, 716-283-4025 . A*2025 

t Piconics,Tyngsboro, MA01879, 508-649-7501 ... A*2031 

§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 . A*2043 

Ultronix, inc., Vishay, Grand Junction, CO 81502,303-242-0810 . A*2058 

Vishay Resistive Systems Group, Maivem, PA 19355,215-644-1300 

.... 1.....A*2076-2077 

§t Allen Bradley Co, Electronic Components Div, A Rockwell International Co, El Paso, TX 

79936........ 915-592-4888:800-592-4888 

Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 

........ 714-447-2300 

§t California Micro Devices, Inc, Milpitas, CA 95035 ...... 408-263-3214 

CTS Corp, Resistor Network Div., (Formerly CTS Corp, Berne Div.), Berne, IN 46711 

.... 219-589-3111 

tMagnetic Component Engineering, Inc, Culveraty, CA90230 _..... 213-398-4761 

t Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation, Riviera Beach, FL 

33404..... 407-881 -3200 

Mepco/Centralab, North American Philips Corporation, W. Palm Bch, FL 33407 

.......... 305-842-3201 

Mini-Systems, Inc, Sunbelt Microelectronic Division, Deltona FL 32725 

........... 407-574-0208 

t Northwest Microcircuits, Inc., Corvallia OR 97333 .... 503-753-8242 

T Philips Circuit Assemblies, A Subdivision of North American Philips Corp, West 

Lafayette, IN 47906.... 317-463-2536 

Powerex, Westinghouse, GE, Mitsubishi, Youngwood, PA 15697 . 412-925-7272 

§t Sfernice, Inc., Grand Junction, CO 81502. ... 303-242-0810 

Sprague Electric CompanyThick Film Producta Hudson, NH 03051 .... 603-881-7200 
Sprague Electric Company, RL-MAG Business Unit, San Di^, CA 92154-3483 

. 619-575-9353 

Techno, Inc., Van Nuys, CA 91405 .... 818-781 -1642 

NIM Modules - See Modules, NIM (Vol. D) 

Nuclear EMP (NEMP) Protectors-4300 

§ PoiyPhaser Corporation, Gardnerville, NV 89416-1237, 

702- 782-2511 ;800-325-7170 . B»1405 

Axis Corporation, San Diego, CA 92111. ....... 619-560-7737 

General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

Nuclear Penetratlons-2900 - See Vol. D 
Null Detectors - See Indicators, Null (Vol. D) 

Nuts, Metal-2500 - See Vol. C 

Nuts, Plastic — See Fasteners, Nonmetallic (Vol. C) 

Oils — See Lubricants (Vol. C) 

Opamps -- See Amplifiers, Operational (Vol. D) 

Optical Breadboards-4200 - See VoL C 

Optical Character Readers (OCR)-2000 - See Vol. D 

Optical Component Mounts & Accessorles-3700 

Jan Hardware Mfg. Co., Long Island City, NY 11101, 718-361-0800 . C*1586 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703- 953-4751 . B*1213 

NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 .... B*1328-1331 

§ Aerotech, Inc, Pittsburgh, PA 15238 . ...... 412-963-7470 

t Balzers Optical Corporation, Marlboro, MA 01752 . . 617-481-9860 

Burleigh Instruments, Fishers, NY 14453 .... 716-924-9355 

t Diversified Optical Products, Inc., Diversified Optical Corp, Salerrr, NH 03079 

. 603-898-1880 

t D. O. Industries, Rochester, NY 14623 . 716-359-4000 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370:1 "800-343-4912 

§t Ercona, Patchogue, NY 11772 .... 516-758-0700 

Frequency Control Products, Inc, American Time Products Div, Deer Pk, NY 11729 

. 516-243-5730 

§t General Cable Co, Fiber Optics Div, S. Plainfield, NJ 07080 ...... 201-769-3200 

t KLC/Karl Lambrecht Corp, Chicago, IL 60618 ..... 312-472-5442 

t Math Assocs, Westbury, NY 11590 . .. 516-334-6800 

t Melles Griot, Inc, Irvine, CA 92714 .... 714-261-5600 

Noll, J. A Co, Monroeville, PA 15146 ....... 412-733-1089 

§ Optics for Research, Inc., Caldwell, NJ 07006 ............. .. 201-228-4480 

t Optima Precision, Inc, Rancho Palos Verdes, CA 90274 .. 800-544-4418^213-377-4118 

Opto Technology, Inc, Wheeling, IL 60090 ..... 312-537-4277 

Oriel Corp., Stratford, CT 06497-0872 .... 203-377-8282 

t Pomfret Research Optics, Orange, VA 22960 ... ..... 703-854-4350 

Rolyn Optics Co, Covina, CA 91722-2199 ........ 818-915-5707/5717 

t Carl Zeiss, Inc, Thomwood, NY 10594 ..... 914-747-1800 

Optical-Coupler Isolators - See isolators, Opto (Vol. B) 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Oscillators (MIL), VCO, Solid State, RF-2440 


Optical Design Service - See Services, Optical Design (Vol. D) 

Optical Disk Drives-2000 - See Vol. D 

Optical Radiation Measuring-2900 ~ See Vol. D 

Optical Signal Sources — See Generators, Light Pulse (Vol. D) 

Optocouplers-3700 

§ A E G Corporation, Telefunken Semiconductors Div., Somerviile, NJ 08876-1269, 

201-231-8300 . B*1127 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, 

Slatersville, Rl 02876, 401-762-3800 . B*1317 

§ Clairex Electronics, Ciairex Corporation, Mt Vernon, NY 10550,914-664-6602 

. B*1320 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 . B-1213 

§ Marktech International Corp., Menands, NY 12204, 518-436-5865... B*1172-1173 
§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

. A*2191-2193 

§ Optek Technology Inc., McKinney, TX 75069, 214-542-9461 . B*1333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335. B«1334 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1219,1335-1338,1995 

Silicon Detector Corp., Camarillo, CA 93010, 805-484-2884 . 8*1348-1349 

Siionex Inc., Plattsburgh. NY 12901, 518-561-3160 . B*1347 

AT&T Microelectronics, Allentown, PA 18103 . 1-800-372-2447:ln Can.: 

1-800-553-2448 

§ General Electric Solid State Div., G.E Corporatioa Somerville, NJ 08876 

. 201-685-6530 

§ Hewlett-Packard Co., Cupertino, CA 95014 . 800-752-0900 

Philips Electronics Ltd, Philips Comps., Scarborough, ONTARIO, CAN. M1B 1M8 

... 416-292-5161 

§t Quality Technologies, Palo Alto, CA 93404 . 415-493-0400 

§ Siemens Components, Ino, Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

§ Three-Five Sys, Inc, Phoenix, AZ 85201 . 602-496-0035 

Optocouplers, Surface Mount-3700 

AEG Corporation, Telefunken Semiconductors Div., Somerviile, NJ 08876-1269, 

201-231-8300 . B*1127 

§ Marktech International Corp., Menands, NY 12204, 518-436-5865... 8*1172-1173 
Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

. A*2191-2192 

§ Optek Technology Inc., McKinney, TX 75069, 214-542-9461 . 8*1333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335 . 8*1334 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1219,1335-1338 

Siionex Inc., Plattsburgh, NY 12901, 518-561-3160 . 8*1347 

Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 

Rl 02876 . 401-762-3800 

tCrystek Corp, Ft Myers, FL 33906 . 813-936-2109 

§ General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

§t Quality Technologies, Palo Alto, CA 93404 . 415-493-0400 

§ Three-Five Sys, Inc, Phoenix, AZ 85201 . 602-496-0035 

Oscillators, Audio (Module)-2300 - See Vol. A 

Oscillators, Audio (Test) - See Generators, Audio (Vol. D) 

Oscillators, Beat Frequency (BFO)-2300 - See Vol. A 

Oscillators, Bias-2300 - See Vol. A 

Oscillators, Cavity-2300 - See Vol. A 

Oscillators, Clock-2300 - See Vol. A 

Oscillators, Crystal Controlled (Module)-2300 - See Vol. A 

Oscillators, Decade (Test)-2900 - See Vol. D 

Oscillators, Digitally Compensated Crystal (DCXO)-2300 - See 
Vol. A 

Oscillators, LC-2300 - See Vol. A 
Oscillators, Low Frequency (Module)-2300 ~ See Vol. A 
Oscillators, Microwave-3450 See Vol. A 
Oscillators, Oven-2300 — See Vol. A 
Oscillators, Power (Module)-2300 - See Vol. A 
Oscillators, Programmable-2300 - See Vol. A 
Oscillators, Pulse (Module)-2300 - See Vol. A 
Oscillators, Pulse (Test) - See Generators, Pulse (Vol. D) 

Oscillators, RC (Module)-2300 - See Vol. A 
Oscillators, Reed-2300 ~ See Vol. A 
Oscillators, RF (Moduie)-2300 - See Vol. A 
Oscillators, RF (Test) - See Generators, RF (Vol. D) 


Oscillators, Sinusoidal (Module)-2300 - See Vol. A 

Oscillators, Sinusoidal (Test) - See Generators, Function (Vol. D) 

Oscillators, Square Wave (Module)-2300 - See Vol. A 

Oscillators, Square Wave (Test) - See Generators, Function (Vol. D) 

Oscillators, Surface Mount-2300 - See Vol. A 

Oscillators, Sweep - See Generators, Sweep (Vol. D) 

Oscillators, Telemetry-1900 - See Vol. D 

Oscillators, Temperature Compensated-2300 - See Vol. A 

Oscillators, Test Equipment - See Generators (Specific Types) 

(Vol. D) 

Osciilators, Trigger Coherent-2300 ~ See Vol. A 

Oscillators, Tuning Fork Controlled - Also see Resonators-2300 - 
See Vol. A 

Oscillators, UHF/VHF (Module)-2300 - See Vol. A 
Oscillators, UHF/VHF (Test) - See Generators, UHF/VHF (Vol. D) 
Oscillators, Ultrasonic (Moduie)-2300 ~ See Vol. A 
Oscillators, Ultrasonic (Test) - See Generators, Ultrasonic (Vol. D) 
Oscillators, Voltage Controlled Crystal (VCXO)-2300 - See Vol. A 
Oscillators (MIL), Crystal &/or Ovens-2440 

Austron, Inc., Austin, TX 78761-4766, 512-251-2341 . A*1348 

B-D Crystal Entprs., Inc., Subsidiary of HY-Q Int’l, Erlanger, KY 41018, 

606-283-5000 . A*1350 

t Bliley Electric Co., Erie, PA 16506, 814-838-3571 . A*1351 

t Connor-Winfield Corp., Aurora, IL 60505-1335, 312-851-4722 . A*1369 

t CTS Corp., Frequency Control Div., (Formerly Knights Div.), Sandwich, IL 60548, 

815-786-8411 . A*1375,1385-1387,1390 

Dale Electronics, Inc., Tempe Div., Tempo, AZ 85282-1883, 602-967-7874 

. A*1397 

Datum Inc., Timing/Aacom Divisions, Anaheim, CA 92806-5790, 714-533-6333 


. D*1066 

t Frequency Electronics, Ins., Mitchel Field, NY 11553, 516-794-4500 . A*1409 

Litton Electron Devices, San Carlos, CA 94070, 415-591-8411 . 8*1021 

t McCoy Electronics Co., A Sub. of Oak Industries, ML Holly Springs, PA 17065, 

717-486-3411 . A*1423,1425 

MF Elctrns. Corp., New Rochelle, NY 10801,914-576-6570 . A*1426-1427 

Micro Crystal Division, SMH, New York, NY 10010, 212-505-5340 ... A*1429-1430 

Microsonics Inc., Weymouth, MA 02188, 617-337-4200. A*1442 

§t Monitor Products Co., Inc., Oceanside, CA 92054, 619-433-4510 ... A*1436-1437 

t Q-Tech Corp., Culver City, CA 90232-3510, 213-836-7900 ... A*1469-1470 

t Reeves-Hoffman Div., Dynamics Corporation of America, Carlisle, PA 17013, 

717-243-5929 . A*1472-1473 

Spectrum Technology, Inc., DATUM, Incorporated, Goieta, CA 93436, 

805-964-7791 . A*1484-1487 

Statek Corp., Orange, CA 92668, 714-639-7810. A*1489 

t Vectron Laboratories, Inc., Norwalk, CT 06850, 203-853-4433.A*1492-1493, 

1496 

Xsis Electronics, Inc., Shawnee, KS 66216,913-631-0448 . A*1500-1501 

Comstron Corp, Melville, NY 11747 . . 516-756-1100 

t Crystek Corp, Ft Myers, FL 33906 . 813-936-2109 

CTS Corporation, Elkhart IN 46514 . 219-293-7511 

t EG & G Frequency Products Ino, EG & Q Inc, Cincinnati, OH 45232 .... 513-542-5555 
t Frequency and Time Systems, inc, DATUM, INC, Beverly, MA 01915 ... 508-927-8220 
Frequency Control Products, Inc, American Time Products Div, Deer Pk, NY 11729 

. 516-243-5730 

t FSI/Fork Standards, Inc, Lombard, IL 60148. 312-231 -3511 ;312-932-9380 

t Greenray Inds., Inc, Mechanicsburg, PA 17055 . 717-766-0223 

Hughes Aircraft Co, Microelctms. Sys. Div, Irvine, CA 92715 . 714-752-3800 

tK&L Microwave, Inc, Salisbury, MD 21801 . 301-749-2424 

t Microwave Systems Inc, Syracuse, NY 13211-2100 . 315-437-9951 

MITEQ Inc, Hauppauge, NY 11788 .... 516-436-7400 

t Ovenaire-Audio-Carpenter, Oak Industries, Charlottesville, VA 22901 .... 804-977-8050 

t Piezo Technology Inc, aiando, FL 32804 . 407-298-2000 

t Savoy Electronics, Inc, Ft Lauderdale, FL 33310 . 308-563-1333;800-327-1282 

TOYOCOM USA INC, Arlington Heights, IL 60005 ... 312-593-8780 

t Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 .. 508-435-6831 

§ Zeta Labs, San Jose, CA 95134 ... 408-434-3600 

Oscillators (MIL), VCO, Solid State, RF-2440 

t Andersen Uboratories, Bloomfield, CT 06002,203-286-9090 ... A*1343 

Ball Corp., Efratom Division, Irvine, CA 92718-1605,714-770-5000 .. A*1349 

t Connor-Winfield Corp., Aurora, IL 60505-1335,312-851-4722 . A*1368 

t Frequency Electronics, Inc., Mitchel Reid, NY 11553,516-794-4500 . A*1409 

Litton Electron Devices, San Carlos, CA 9MTO, 4154191-8411 . 8*1021 

t McCoy Electronics Co., A Sub. of Oak Industries, ML Holly Springs, PA 17065, 

717-486-3411 .... A*1424 

Microsonics Inc., Weymouth, MA 02188, 617-337-4200. A*1442 

Monitor Products Co., Inc., Oceanside, CA 92054,619-433-4510 . A*1437 

M-Tron Industries, Yankton, SD 57078, 605-665-9321 .. A*1439 

t Q-Tech Corp., Culver City, CA 90232-3510, 213-836-7900 . ...... A*1469 

t Vectron Uboratories, Inc., Norwalk. CT 06850, 203-853-4433. A*1492 

t Anghel Laboratories, Inc, Fairfield, NJ 07006 ... 201-575-1116 

§t Avantek, Inc, Milpitas, CA 95035-7492... 408-432-3080 


§—Product sold through distributors t—Product meets MIL specs 
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Oscillators (MIL), VCO, Solid State, RF-2440 (Cont’d) PRODUCT INDEX & DIRECTORY 


fAydinCorp,Horsham,PA 19044 . ....... 215-657-7510 

t Aydin Vector Div, Aydin Corp, Netivtown, PA 18940-0328 .. 215-968-4271 

Conrrstron Corp, Melville, NY 11747 .. ... 516-756-1100 

fCrystekCorp, Ft Myers, FL 33906 .... 813-936-2109 

Damon Electronics Div, Westwood, MA 02090..... ... 617-329-2460 

t Eaton Corporation, Microwave Products Division, Sunnyvale, CA 94086 

.1......... 408-773-3700 

E|::^ion-Lambda Elctma Corp, Geneva, IL 60134 . 312-232-9611 

t Qreenray Inds, Inc, Mechanicsburg, PA 17055.. . . 717-766-0223 

HDS Inc, Reston, VA 22091 ........... 703-620-6200 

Hughes Aircraft Co, Microelctms. Sys. DIv, Irvine, CA 92715 . 714-752-3800 

t K&L Microwave, Inc, Salisbury, MD 21801 .. .... 301 -749-2424 

Luff Research, Jackson Hgts, NY 11372. . 718-429-5900 

MACOM,Iric,Burlington,MA01803 .. 617-272-3000 

t Magnum Microwave Corp, Fremont CA 94538 . . . 415-657-9898 

tMicrowave Systems Inc, S^acuse, NY 13211-2100 .. 315-437-9951 

MITEQ Inc, Hauppauge^ NY 11788 . . 516-436-7400 

t Ovenaire-Audio-Carpenter, Oak Industrie Charlottesville, VA 22901 .... 804-977-8050 

t Piezo Technology Inc, Orlando, FL 32804 .. .. 407-298-2000 

t Premier Microwave, Port Chester, NY 10573 . 914-939-8900 

t RF Monollthics, Inc, Dallas, TX 75244 . . 214-233-2903 


Sanders Associates, Inc, ECBD, A Locldieed Company, Manchester, NH 03108-8500 

.... 603-645-5548 

t Sanders/A Lockheed Co. DIv. Microwave Technig. Ctr, Manchester, NH 03108 

... 608-645-6000 X 5548 


Sivers IMA, DIv. Of Philips, Culver City, CA 90230 .. 213-390-7477 

t Solid State Electronics Corp, Northrk^ CA 91324 . 818-993-8257 

t Teledyne Microwave, Mountain View, CA 94043 . 415-968-2211 

Tele-Tech Corporation, Bozeman, MT 59715 . 406-586-0291 

Texas Instrs, Data Sys. Group, Dallas, TX 75380-9063 . 1-800-527-3500 

§t Toko America, Inc, Mt Prospect, IL 60056... 312-297-0070 

t TR^ Microwave Corp, Tampa, FL 33634 . . 813-884-1411 

tValpey^Flsher;Matec Corp, Hopkinton,MA 01748 . 508-435-6831 

,WILMANCO,Northridgo,CA 91324 .. 818-993-1662/1663 

t Z Communications, Inc, Ft Lauderdale, FL 33309 . 305-735-1000 

§ Zeta Labs, San Jose, CA 95134 . 408-434-3600 


Oscillographs, Direct Writing-3000 - See VoL D 
Oscilloscope Accessories-2975 - See Vot. D 
Oscilloscopes, Digital-2975 - See Vol. D 
Oscilloscopes, General Purpose-2975 - See Vol. D 

Oscilloscopes, High Frequency (Above 200 MHz)-2975 — See 
VoLD 

Oscilloscopes, Low Frequency (DC to 3 MHz)-2975 - See Vol. D 

Oscilloscopes, Mid Frequency (DC to 200 MHz)-2975 - See Vol. D 

Oscilloscopes, Multlbeam-2975 ~ See Vol. D 

Oscilloscopes, Multiple Channei-2975 ~ See Vol. D 

Oscilloscopes, Portable, Battery Operated-2975 - See Vol. D 

Oscilloscopes, Programmable-2975 - See Vol. D 

Oscilloscopes, Sampling-2975 - See ^o/. D 

Oscilloscopes, Storage-2975 - See Vol. D 

Oscilloscopes, Triggered Sweep-2975 - See Vol. D 

Outlets, Electrical - See Boxes, Junction, Outlets & Wall Plates (Vol. C) 

Outlets, Power, International-2160 - See Vol. C 

Ovens, Adhesive Caring-4100 - See Vol. D 

Ovens, Aging, Burn-in, Life Test-2550 - See Vol. D 

Ovens, Crystal & Component-2300 - See Vol. A 

Ovens, Drying (for Electronic lnstruments)-4100 - See Vol. D 

Ovens, Electric - See Furnaces, Electric (Vol. D) 

Ovens, IR, for Surface Mount Devices-4600 - See Vol. C 

Ovens, Vacuum-4100 - See Vol. D 

Packages, Integrated Circuit-3130 - See Vol. A 

Packaging Materials, Antistatic-1400 - See Vol. C 

Packaging Materials, Foam & Plastic-1400 - See Vol. C 

Packaging Panels, Integrated Circuits ~ See Boards, Plug-in (Vol. C) 

Packaging Services - See Services, Packaging (Vol. D) 

Pads, L, T, & H - See Attenuators, Audio (Vol. D) 

Pads, Transistor Mounting-2100 - See Vol. C 

Paints, Conductive, Electric - See Coatings, Conductive, Electric 
(Vol.C) 


Paints, Finishing-1600 - See Vol. C 

Paints, Metallic, Conductive-1600 ~ See VoL C 

Paints, Radioactive - See Coatings, Radioactive (Vol. C) 

Paints, Resistive-Also See Inks for Thick Film Microcircuits-1600 — 
See Vol. C 

Panel Equipment - See Dials (Vol. C), Connectors (Vol. C), Jacks 
(Vol. C), Lights, Indicator (VoL B), etc. 

Panel Marking Kits ~ See Kits, Marking (Vol. C) 


Panbis, Back Lighted & Edge Lighted-2450 

Bergquist, Minneapolis, MN 5543S, 800-328-3882... B*1858 

Sam Sung Elctm. Dvcs., America, inc., LaMirada, CA 90638, 213-802-8425 
.... BM107-1108 

Advanced Input Devices, Coeur d’Alene^ ID 83814 ... 208-765-8000 

AND, William J. Purdy Co, Burlingame, CA 94010. . 415-347-9916 

Automation Displays Inc, Eau Claire, Wl 54703 .. 715-834-9595 

t Barrington Plastics, MtUurel,NJ 08054 ... 609-235-5151 

§ Brady, W. H, Ca, Xymox DIv, Milwaukee, Wl 53201 . 414-355-8300 

§ C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

tControl Displays, Inc, Colmar, PA 18915 ... 215-822-3383 

Dio-Rey, Div. of Info-Lite, Fairview, NJ 07022 . . 201-941-4455 

Display Devices, inc, Encinitas, CA 92024 . 619-753-0113 

t DOW SWITCH. Wilmington, MA 01887.. 617-935-6395 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

t E-L Products Corp, Sub.of Astronics Co, E Aurora, NY 14052 . 716-655-0800 

GM Nameplate, Inc, Seattle, WA 98119 . 206-284-2200 

tHallmarkNameplate, Inc, Farmingdale, NY 11735 . 800-645-9502 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 . 206-284-5475 

t Interface Products, Inc, Oceanside, CA 92056 . 619-945-0230 

KMC Systems, Inc, Midland Pk, NJ 07432 . 201-447-0007 

t Kerry Electronics Co, Criton Technologies, Seattle, WA 98109 . 206-281-1300 

§ Lucas Durallth Corporation, Millville, NJ 08332.. 609-825-6900 

Mauell Corp, Dillsburg, PA 17019 . 717-432-8686 

§t Miller Dial Corp, El Monte. CA 91731 .. . 818-444-4555 

OMNI Switch USA, Inc, Phoenix, AZ 85027.. 602-582-0629 

t Penn Keystone Corp, Wallingford, CT 06492 . 203-294-0537 

t Spectra Lux Corp, Kirkland, WA 98034 .. 206-747-0560 

Technical Panels, Inc, Temple City, CA 91780 . 800-343-1170 

t Transicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

Panels, Electroluminescent-2450 

Bergquist, Minneapolis, MN 55435,800-328-3882 ... B*1858 

Bonar Kard-OUte, Inc, King of Pmssla, PA 19406 . 215-277-2910 

Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 .... 414-355-8300 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087 .... 312-360-3500 

Dio-Rey. Div. of Info-Lite, Fairview, NJ 07022 . 201-941-4455 

DOW SWITCH, Wilmington, MA 01887 . 617-935-6395 

t E-L Products Corp, Sub.of Astronics Co, E Aurora, NY 14052 . 716-655-0800 

GM Nameplate, Inc., Seattle, WA 98119 . 206-284-2200 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 . 206-284-5475 

Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

§tMiller Dial Corp, El Monte, CA 91731 .. 818-444-4555 

t Spectra Lux Corp, Kirkland, WA 98034 . 206-747-0560 

t Transicoil, Inc, Worcester, PA 19496-9990. 215-277-1300 

Panels, Fuse-4300 

§ Littelfuse, Inc., Sub. of Tracer, Inc., Des Plaines, IL 60016,312-824-1188 . 

B*1381 

Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . B*1408 

Accurate Electronics, Elyria, OH 44036 . . 216-366-6330 

Augat/RDI, Carol Stream, IL 60188 . .. 312-682-4100 

§ Beswick;Cooper UK. Ltd, Frome, UNITED KINGDOM BA11 1PP. (0373) 64311 

Doran Manufacturing Co, Cincinnati, OI45225. 513-681-5424 

ELMA Electronic Inc, Fremont, CA 94538 ... 415-656-3400 

Ferraz Corporation, Parsippany, NJ 07054 .. 201-428-8400;800-526-9067 

FiFCoil Company, Inc, Garden City, NY 11530 . 516-228-9445 

t Grim Corporation, Medford, NJ 08055-0968. 609-267-7950 

GTE SUPPLY, GTE Communications S^tems, Salt Lake City, UT 84116 

...... 806433-4837 

Marway Prods. Inc, Santa Ana, CA 92703.. 714-973-1800 

§t Meco Industries, Mechanical Engraving Co, Inc, Bronx, NY 10470. 212-3244455 

Rateico, Power Systems Div, Seattle, WA 98109-5589.. 206-624-7770 

§ San-O Industrial Corp, Bohemia, NY 11716 . 516-567-5556 

§ Trimm, Inc, Div. of Newton Instr. Co, Libertyville, IL 60048 . . 312-362-3700 

§ USD Products, Cooper Industries, Chicago, IL 60656.. . 312-867-4600 


Panels, 1C Packaging — See Boards, Plug-in (Vol. C) 

Panels, Jack-2100 ~ See Vol. C 

Panels, Metal - See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Panels, Meter - See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 

Panels, Patch - See Panels, Jack (Vol. C) 

Panels, Power BUS for ICs-3200 - See Vol. C 

Panels, Relay Rack ~ See Enclosures, Circuit Board, Module, & Relay 
Mounting (Vol. C) 


§—Product sold through distributors t—Product meets MIL specs ' 
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PRODUCT INDEX & DIRECTORY 


Polarizers-3700 


Panels, Touch - See Touch Panels (Vol. D) 

Paper Tape Equipment, Punch-2000 ~ See Vol. D 

Paper Tape Equipment, Reader-2000 ~ See Vol. D 

Paper Tape Equipment, Reader/Punch-2000 - See Vol. D 

Paper, Graphic Recording-3000 - See Vol. D 

Paper, Thermal-2000 - See Voi. D 

Patch Boards — See Boards, Programming (Vol. C) 

PC Instruments - See Instruments, Test & Measuring, Personal 
Computer (Vol. D) 

Peak Sense & Hold Amplifiers - See Amplifiers, Peak Sense & Hold 
(Vol. D) 

Peltier (Thermoelectric) Heat Pumps - See Cooling/Heating Modules, 
Thermoelectric (Vol. B) 

Perforators, Paper Tape (Electrically Powered)-2000 - See VoL D 

Personal Computer Instruments - See Instruments, Test & Measuring, 
Personal Computer (Vol. D) 

Phones - See Handsets, Chestsets, Headphones, Headsets, etc. (Vol. D) 
Photocells & Phototubes - See Cells, Photoconductive (Vol. B) 
Photodetectors, GaAs-3700 

AEG Corporation, Teiefunken Semiconductors Div., Somerville, NJ 08876-1269, 

201-231-8300 . B»1127 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
... A*2201, 8*1219,1346 

Aborn Electronics inc., San Jose, CA 95131 ... ’. 408-436-5444 

Antel Optronics Inc., Burlington, Ontario, CANADA L7M 1A6 ... 416-335-5507 

tCentronic, Inc., Morgan Crucible Co., Electronics Div., Newbury Park, CA 91320-1702 

. 805-499-5902 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370:1 -800-343-4912 

NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

§ Omron Electronics, Inc, Consumer & Commerical Div., Schaumburg, IL 60173 

. 312-843-7900 

§ Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 


. 408-257-7910 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830 . 201-321-3400 

t Texas Optoelectronics, Inc, Garland, TX 75042 . 214-487-0085 

Photodectectors, Siiicon-3700 

AEG Corporation, Telefunken Semiconductors Div., Somerville, NJ 08876-1269, 
201-231-8300 . 8*1127 


§Clairex Electronics, Clairex Corporation, ML Vernon, NY 10550, 914-664-6602 

... 8*1320 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

. A*2191-2192 

§ Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1219,1346 

Silicon Detector Corp., Camarillo, CA 93010, 805-484-2884 . 8*1348-1349 

t Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 ... 8*1347 

Abom Electronics Inc, San Jose, CA 95131 . 408-436-5444 

Antel Optronics Inc, Burlington, Ontario, CANADA L7M 1A6 . 416-335-5507 

t Atlantic Solar Products, Baltimore, MD 21237 . 301 -686-2500:800-237-6527 

tCentronic, Inc., Morgan Crucible Co, Electronics Div, Newbury Park CA 9132CK1702 

. 805-499-5902 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370:1 -800-343-4912 

§ Ercona, Patchogue, NY 11772 . 516-758-0700 

§ General Electric Solid State Div, G.E Corporation, Somerville, NJ 08876 

.:.... 201-685-6530 

t Gllway Technical Lamp, Woburn, MA 01801 . 617-935-4442 

Hamamatsu Corporation, Bridgewater, NJ 08807 . 201-231-0960 

Hewlett-Packard Co, Cupertino, CA 95014 .. 800-752-0900 

NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

§ Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg, IL 60173 

. 312-843-7900 

§ Optek Technology Inc, McKinney, TX 75069..... 214-542-9461 

t Texas Optoelectronics, Inc, Garland, TX 75042 ... 214-487-0085 

TTiomson Electron Tubes & Devices Corp, Thomson CSF, Totowa NJ 07511 

. 201-812-9000 

§ Three-Five Sys, Inc, Phoenix, AZ 85201 . 602-496-0035 

Photoelectric Equipment — See Alarms, Controls, Photoelectric (Vol. B) 
Photoelectric Tubes - See Cells, Photoconductive (Vol. B) 
Photoemissive Detectors - See Cells, Photoemissive (Vol. B) 
Photographic Services — See Services, Photographic (Vol. D) 
Photometers ~ See Meters, Light (Vol. D) 


Photoreslstors-3700 

§t Datak Corp., N. Bergen, NJ 07047, 201-863-7667 ... C*1726 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830 -- 201-321-3400 


Phototransistors, Surface Mount>486@ - See Vol. A 


Pick and Place Equipment, AutomatiC’‘4100 — See Vol. D 
Pick and Place Equipment, Manual-4100 - See Vol. D 

Pickups, Magnetic, Proximity, Torque, Vibration, etc. - See 
Transducers, Specific Type (Vol. B) 

Pickups, Telephone (For Recording)-1300 — See Vol. D 
Piezoelectric Ceramics-2300 - See Vol. A 
Pilot Lights — See Lights, Indicator (Vol. B) 

Pin Grid Arrays - See Sockets, Pin Grid Array (Vol. C) 

Pin Straighteners, Tube-5400 ~ See Vol. C 
Pins, Cotter, Dowel, Taper, etc.-2500 - See Vol. C 
Pins, Electrically Conductive-2100 - See Vol. C 
Pins, Mechanicai-2500 - See Vol. C 

Plastic Raw Materials, Liquids, Pellets, Powders, Resins-1600 - 
See Vol. C 

Plastics, Custom Molding - See Services, Custom Molding, Plastic 
(Vol. D) 

Plastics, Encapsulating - See Compounds, Encapsulating, Molding, 
Potting (Vol. C) 

Plastics Fabrication - See Services, Plastics Fabrication (Vol. D) 

Plastics, Heat Shrinkable - See Caps, Forms & Tapes, Heat Shrinkable 
(Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Plated Wire Memory Systems — See Memory Systems (Vol. D) 

Plates, Instructional, Name, Silk Screen ~ See Nameplates (Vol. B) 

Plates, Multihole-2500 - See Vol. C 

Platforms, Thermal - See Thermal Platforms (Vol. D) 

Plating Services - See Services, Plating (Vol. D) 

Players, Magnetic Tape - See Recorders, Magnetic Tape (Vol. D) 

Pliers-5400 - See Vol. C 

Plotters/Hard-Copy Devices-2000 — See Vol. D 

Plotters, X-Y, & Accessories-3000 - See Vol. D 

Plug & Jack Sets-2100 - See Vol. C 

Plug Adapters-2100 - See Vol. C 

Plug Buttons-2500 - See Vol. C 

Plug Caps & Shells-2100 ~ See Vol. C 

Plugboard Programming Systems - See Boards, Programming 
(Vol. C) 

Plugs, Electrical (All Types)-2100 - See Vol. C 
Plugs, Fused-2100 - See VoL C 
Plugs, Hole-2500 - See Vo/. C 
Plugs, Power, international-2100 ~ See Vol. C 
Plugs (MIL)-2440 

§t Daburn Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 

. C*ia48,1853 

Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699«3450 .. C*1543 

U.a Terminals, Cincinnati, OH 45243, S13-S61-8145 ................... C*1557 

t ADC Telecommunications, inc, Minneapolis, MN 55435................. 612-835-6800 

Breeze-llllnois, TransTechnology Corp., Peoria, IL 61615-1584 .......... 309-693-3300 

Concord Electronics Corporation, New York, NY 10)12 ............... 1-212-777-6571 

tDSA lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

.. 212-691-9050 

t Lynn Electronics, Feasterville, PA 19047 .. 215-677-6700:800-523-6075 

§t M/A-COM Omni Spectra, Inc., Merrimack, NH 03054.. 603-424-4111 

t Trompter Electronics, Inc., Sterling Holding, Westlake Village, CA 91359-5069 

.. 818-707-2020 

Pointers, Dial-2400 - See VoL C 


Polarizers-3700 

AMP, Harrisburg, PA 17105, 717-S64-0100 ..... C*1157 

t Melles Griot Inc, Irvine, CA 92714 .... 714-261-5600 


Polarizers, Satellite Antennas-1900 - See Vol. D 

Position Control Systems, Servo - See Controls, Servo Systems 
(Vol D) 


pEM 1989 
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Potentiometers (MIL)-2440 PRODUCT INDEX & DIRECTORY 


Positioning Systems, Multiple Axis, Computer Guidecl-4100 ~ See 
Vol.D 

Posts, Binding-2100 - See i^o/. C 
Posts, Harness Board-2500 ~ See Vol. C 
Potentiometer Efements-4750 - See Vol. A 
Potentiometers, Air Operated-4750 - See Vol. A 
Potentiometers, Carbon Ceramlc-4750 ~ See Vol. A 
Potentiometers, Carbon Fiim-4750 — See Vol. A 
Potentiometers, Ceramic Metal (CERMET)-4750 - See Vol. A 
Potentiometers, Composition, Carbon-4750 - See Vol. A 
Potentiometers, Conductive Piastic-4750 ~ See Vol. A 
Potentiometers, Hot Molded-4750 - See Vol. A 
Potentiometers, Hybrid-4750 - See Vol. A 
Potentiometers, Lab Type-4750 — See Vol. A 
Potentiometers, Linear-4750 - See Vol. A 
Potentiometers, Metal Film-4750 - See Vol. A 

Potentiometers, Metal, Glazed - See Potentiometers, Ceramic Metai 
(Vol. A) 

Potentiometers, Motorized-4750 — See Vol. A 
Potentiometers, Multiturn-4750 - See Vol. A 
Potentiometers, Nonlinear-4750 - See Vol. A 
Potentiometers, Power - See Rheostats (Vol. A) 

Potentiometers, Pushbutton-4750 - See Vol. A 
Potentiometers, Rectilinear-4750 - See Vol. A 
Potentiometers, Servo Mbunt-4750 - See Vol. A 
Potentiometers, Sliding-4750 ~ See Vol. A 
Potentiometers, Surface Mount-4750 - See Vol. A 
Potentiometers, Trimmer-4750 - See Vol. A 

Potentiometers, Trimmer, Carbon Composition ~ See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Carbon Film - See Potentiometers, 

Trimmer (Vol. A) 

Potentiometers, Trimmer, Ceramic Metal (CERMET) - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Conductive Plastic - See Potentiometers, 
Trimmer (Vol. A) 

Potentiometers, Trimmer, Hot Molded - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Metai Film - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Trimmer, Wirewound - See Potentiometers, Trimmer 
(Vol. A) 

Potentiometers, Wirewound-4750 - See Vol. A 

Potentiometers (MIL)-2440 

§t Bourns, Inc., Resistive Components Group, Riverside, CA 92507,714-781-5050 

... A*2087 

§ Ciarostat Mfg. Co., inc., Hawker Siddeiey, PLC., Dover, NH 03820. 

603-742-1120,800-872-0042 . A«2089, BM009 

§t Dale Electronics, Techno Division, Van Nuys, CA 91405-1139,818-781-1642 

.. A«2100-2103 

iET Ubs, Inc., Westbury, NY 11590, 516-334-5959 .. 0*1286,1289 

JDK Controls, Inc., Newbury Park, CA 91320-1593,805-499-7779 . A*2112 

Mallory Timers, Emhart Elec./Elctm. Grp., Indianapolis, IN 46201,317-636-5353 

. A*2120 

Maurey Instrument Corp., Chicago, IL W629, 312-581-4555 . A*2121,2124 

§t Mepcopal Company, San Diego, CA 92121,619-453-0332 ... A*2132 

Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 . A*2137 

Ohmite Manufacturing Ca, Skokie, IL 60076,312-675-2600 .. A*2139 

t Precision Control Manufacturing, inc., Seattle, WA 98109,206-281-9380 . 

A*2141 

Ultronix, Inc., Vishay, Grand Junction, CO 81502, 303-242-0810 ...._ A*2060 

§t Vemitron Corp., VRN Div., SL Petersburg, FL 33743,813-347-2181 

....... A*2149, B*1038 

§t Vishay Resistive Systems Group, Malvern, PA 19355, 215-644-1300. A*2151 


Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778,508-358-2777 

....... A*2153 

t Allen Bradley Co, Electronic Components Div, A Rockwell Int^ational Co., El Paso, TX 


79936........... 915-592-4888;80a-592-4888 

§t Beckman industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 

........ 714-447-2300 

t Carter Manufacturing Corporation, Bolton, MA 01740 .. .. 508-779-5501 

t Litton Potentiometer Div, Mt Vernon, NY 10551 ..... 914-664-7733 

§ Mallory Components Division, Emhail Elec./Elctm. Grp, Woodstock, Ont, CANADA N4S 

7W8 ........ 519-539-4891 

t Penny & Giles, Santa Monica CA 90401 ... 213-393-1497 

t Robert Shaw Instrument Div, Natick, MA 01760 .. 617-876r97l1 

§t Sfemice, Inc, Grand Junction, CO 81502.. 303-242-0810 

Techno, Inc, Van Nuys, CA 91405 ......... 818-781-1642 

§t Vamistor Corp, Sevierville, TN 37862....... 615-453-0001 


Power Amplifiers - See Amplifiers, Power (Vol. D) 

Power Entry Module - See Adaptors, US to European Power (Vol. C) 

Power Distribution Modules-4000 - See Vo/. D 

Power Line Monitor Printers - See Printers, Event (Vol. D) 

Power Modules-4000 — See Vol. D 

Power Receptacles - See Sockets, Power (Vol. C) 

Power Supplies, AC to DC Adapter-4000 - See Vol. D 

Power Supplies, AC Input, Up to 30 VDC Output-4000 ~ See Vol. D 

Power Supplies, AC Input, 31 to 300 VDC Output-4000 - See 
Vol. D 

Power Supplies, AC Input, 301 to 1,000 VDC Output-4000 - See 
Vol. D 

Power Supplies, AC Input, Greater than 1,000 VDC Output-4000 - 
See Vol.D 

Power Supplies, Avalanche, Photodiodes-4000 ~ See Vol. D 
Power Supplies, AC Output-4050 - See Vol. D 
Power Supplies, Bipolar-4000 - See Vol. D 
Power Supplies, Constant Current-4000 - See Vol. D 

Power Supplies, Constant Voltage - See Power Supplies, Linear 
(Vol.D) 

Power Supplies, Constant Vottage/Constant Current-4000 - See 
Vol.D 

Power Supplies, DC Input, AC Output-4050 - See Vol. D 

Power Supplies, DC Input, DC Output - See Converters, DC to DC 
(Vol.D) 

Power Supplies, Encapsulated-4000 - See Vol. D 
Power Supplies, Enciosed-4000 - See Vol. D 
Power Supplies, Ferroresonant-4000 ~ See Vol. D 

Power Supplies, High Voltage See Power Supplies, AC Input, 
Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, lsolated-4000 - See Vol. D 

Power Supplies, Lab (Incl. Metered Units)-4000 ~ See Vol. D 

Power Supplies, Laser - See Power Supplies, AC Input Greater than 
1,000 VDC Output (Vol. D) 

Power Supplies, Laser Diodes-4000 ~ See Vol. D 
Power Supplies, Linear-4000 - See Vol. D 

Power Supplies, Logic Level (Incl. Microprocessor) - See Power 
Supplies, AC Input Up to 30 VDC Output (Vol. D) 

Power Supplies, Microwave ~ See Power Supplies, AC Input Greater 
thani ,000 VDC Output (Vol. D) 

Power Supplies, Multiple Output-4000 - See Vol. D 
Power Supplies, Open Frame-4000 - See Vol. D 

Power Supplies, Photomultiplier - See Power Supplies, AC Input 
Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Plug In-4000 - See Vol. D 

Power Supplies, Precision, Low Noise-4000 ~ See Vol. D 

Power Supplies, Printed Circuit Card-4000 - See Vo/. D 
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Printed Circuits & Printed Circuit Materiais-2440 


Power Supplies, Programmable-4000 - See Vot. D 

Power Supplies, Proportional (to Input) Output-4000 ~ See Vol. D 

Power Supplies, Redundant-4000 - See Vol. D 

Power Supplies, Standby (Emergency)-4000 - See Vol. D 

Power Suppiies, Submoduiar-4000 - See Vol. D 

Power Supplies, Switching-4000 ~ See Vol. D 

Power Supplies, Switching, Battery Backup-4000 - See Vol. D 

Power Supplies, Uninterruptible (UPS)-4050 — See Vol. D 

Power Supplies, Wall Plug-in - See Power Supplies, Plug-in (Vol. D) 

Power Supplies, Welding, Electroplating - See Power Supplies, AC 
Input, Greater than 1,000 VDC Output (Vol. D) 

Power Suppiies (MIL), DC-2440 

Abbott Technologies, Inc., Burbank Division, Transformers, Burbank, CA 91506, 

818-841-3630 ... D*1563 

t Abbott Transistor Labs, Power Supplies, Los Angeles, CA 90034, 213-936-8185 

. D«1545 

t Acopian, Easton, PA 18044, 215-258-5441 . D«1587 

t Advanced Analog, Intech, Santa Clara, CA 95050, 408-988-4930 . D«1616 

Analog Modules, Inc., Longwood, FL 32750, 407-339-4355 . D*1004 

t Applied Power Conversion, Technology Dynamics, Inc., Bergenfield, NJ 07621, 

201-385-0500 . D« 1620-1622,1625 

t Arnold Magnetics, Camarillo, CA 93010, 805-484-4221 ... D«1630-1632.1634-1635 
t Avionic Instruments, Avenel, NJ 07001, 201-388-3500 

. D*1642,2166-2167,2170,2173 

BertanA8SOCS.,Hicksvilie, NY 11801, 516-433-3110 . D*1649 

t Christie Electric Corp., Gardena, CA 90248, 213-715-1402 . D*1680 

Condor D.C. Power Supplies, Inc., Oxnard, CA 93033, 805-486-4565; 

. D«1702-1703,1705-1710 

Converter Concepts, Inc., Pardeeville, Wl 53954, 608-429-2144 .... D*1711-1713 

t D 8 B Power, Inc., Bayshore, NY 11706, 516-586-5955 . D*1717 

t Del Elctrns. Corp., ML Vernon, NY 10550,914-699-2000 . D«1719,1721 

t EG & G Almond instruments, Covina, CA 91724, 818-967-9521 . D*1734 

Electronic Measurements, Neptune, NJ 07753, 201-922-9300 . D«1740 

t EMCO High Voltage Co., Sutter Creek, CA 95685, 209-223-3626 . D«1751 

Ericsson Components, Inc., Richardson, TX 75081, 214-480-8300 . D*1763 

Interelectronics Corp., Congers, NY 10920, 914-EL8-8000 . D«1811 

Kaiser Systems, Inc., Beverly, MA 01915, 508-922-9300 . i>1846 

Kepco, Inc., Flushing, NY 11352, 718-461-7000 . D«1851-1853 

t Litton Electron Devices, San Carlos, CA 94070, 415-591-8411 .. B*1021, D«1898 

t Logrtek, Inc., Ronkonkoma, NY 11779, 516-467-4200 . 8*1566-1568, D*1899 

Melcher, Inc., Meicher A.G., Ashland, MA 01721, 508-881-4715 . D*1911 

Mid-Easternindustries, ML Holly, NJ 08060, 609-267-3811 . D*1914-1915 

t Modular Devices, Shirley, NY 11967, 516-345-3100 . D*1918 

North Hills Electronics, Glen Cove, NY 11542, 516-671-5700 .. D*1930,1932-1933 
Pacific Power Source Corp., Huntington Bch., CA 92649, 

714-898-2691 ;800-854-2433 . D*2218 

t Penn-Tran Corp., Wingate, PA 16880, 814-355-1521 . B*1027, D*1945 

Pico Electronics, Inc., ML Vernon, NY 10552, 914-699-5514;800-431-1064 

.. D*1947 

Pillar industries, Inc., City of Industry, CA 91746, 818-369-3750,818-333-8803 

. D*1972-1973 

Power-One D.C. Power Supplies, Camarillo, CA 93010, 805-987-8741 

. D*1990-1991,1996-1997 

Power Switch Corporation, Moonachie, NJ 07074, 201-641-4544 ... D*1999-2000 
Powertec Power Suppiies,lnc., Div.of Astec America, Chatsworth, CA 91311-6168, 

818-882-0004 . D*2004 

t Power Ten, Inc., Sunnyvale, CA 94086, 408-738-5959 ... D«2021 

Ritz Eiectronics/Reico, New Dundee, OnL, CANADA NOB 2EO, 519-696-2616 

... C*1087, D*2041 

t RO Associates, Inc., Sunnyvale, CA 94088, 408-744-1450 . B*1028-1030 

Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 

.... D*2068,2071,2079 

t Technipower, A Penril Co., Danbury, CT 06813, 203-748-7001 ... D«2081 

U.S. Power Converting Company/Reico, Leonard V. Snow & Assocs., Torrance, 

CA 90503, 213-316-9984 . C*1087 

t Voltampere Corp., Lynbrook, NY 11563, 516-887-9443 .. D*2127 

Xentek, Inc., Vista, CA 92083, 619-727-0940 . D*2147-2149 

Zenith Components Group, Zenith Electronics Corp., Glenview, IL 60025, 

312-391-7733 . D*2154 

§ Abbott Teqhnologies, Inc, Sun Valley Division, Power Supplies, Sun Valley, CA 91352 

. 818-841-3630 

t Adtech Power Inc, Anaheim, CA 92806 . .. 714-634-9211 

t Advance Conversion Devices Co, Randolph, NJ 07869 ... 201-989-0095 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

t ATC Power Systems, Inc, Nashua, NH 03063.. 603-882-1366 

Autronics Corp, Arcadia, CA 91006 .. 818-445-5470 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

t Aydin Vector Div, Aydin Corp, Newtown, PA 18940^0328 . 215-968-4271 

t B C Systems, Inc, SetaukeL NY 11790 ... 516-751-9370 

t Boeing Electronics, Seattle, WA 98124-6269 .. . 206-657-7474 

t Brandt Electronics, Inc, Mountain View, CA 94043 . 415-967-4944 

t CEAG Electric Corp, Hauppauge, NY 11788 .... 516-582-4422 

t CML MACARR, A Marine Electric Systems Co, Clifton, NJ 07014-1135 . 

201-471-6800 

t Computer Products Inc, Power Conversion, Fremont CA 94538 .. 415-657-9837 

§tCPS, Inc, Sunnyvale, CA 94089 .. 408-734-8980 


Custom Power Systems, Ronkonkoma, NY 11779-9990 ... 516-467-5328 

t Electronic Development Associated, Inc, Dix Hills, NEW YORK 11746 .. 516-673-3881 

t Electro Vector, Inc, Forestville, CA 95436 ..... . 707-887-2292 

Elgar Electronics Corporation, San Diego, CA 92121 . 619450-0085;800-854-2213 

t E M S Development Corp, Farmingdale, NY 11735 .. 516-293-7900 

t Engineered Magnetics, Inc, A Fleet Aerospace Company, Rancho Dominguez, CA 90221 

. 213-635-9555 

t ETM Electromatic Inc, NewarK CA 94560.. 415-797-1100 

t Ferranti Venus, Inc, Ferranti International, Farmingdale, NY 11735 . 516-293-4100 

§ HBS Equipment Corporation, Los Angeles, CA 90040 . 213-726-3033 

tHelionetics,lnc, DECC Div, Irvine, CA 92714 ... 714-261-8313 

High Voltage Technology Inc, Yonkers, NY 10701 . 914-423-6636 

International Power D.C, Power Supplies Inc, Camarillo, CA 93010 . 805-987-7900 

Keltec Florida, Inc, Microwave Pro, Amstar Electronics Group, FL Walton Bch, FL 

32549-2917 ... 904-244-0043 

t LH Research, Inc., Tustin, CA 92680 ... 1 -800-547-2537 

t Mep Controls, Bordentown, NJ 08505. 609-298-7300 

MIL Electronics, Inc, Dracut MA 01826 . 508-453-8000 

James Millen Elctrns, Caywood Elec. Inc, No. Andover, MA 01845 . 508-475-7831 

t NWL Transformers, Bordentown, NJ 08505 ... 609-298-7300 

tOeco Corp, Milwaukie, OR 97222 . 503-659-7932 

OPT Industries Inc, Philllpsburg, NJ 08865 . 201 -454-2600 

t Orbit Instrument of Cal, Cypress, CA 90630 . 714-527-0561 

t Pacific Electro Dynamics, Inc, Redmond, WA 98073-9745 . 206-881-1700 

Performance Controls, Inc, Horsham, PA 19044 . . 215-675-6500 

t Plastic Capacitors, Inc, Chicago, IL 60639 . 312-489-2229 

t Powercube Corp, Sub. Unitrode Corp, Billerica, MA 01821 . 617-667-9500 

t Power Functions Engineering, Garland, TX 75042 . 214-278-0996 

t Power Magne-Tech Corporation, Perth Amboy, NJ 08861 . 201-826-4700 

Power Star, Inc, Irvine, CA 92714 . 714-261-5377;800-854-9420 

t Power Sys. Grp., Rantec Div, Emerson Elec. Co, Chatsworth, CA 91311 

. 818-885-8223 

Powertech, Inc, Fairlawn, N.I 07410 ... 201 -791 -5050 

Pylon Elex Development Co. Ltd, Lachine, PQ, CANADA H8S 1Z3 . 514-637-1186 

t Rantec, Emerson Electric, Chatsworth, CA 91311 .. 818-885-8223 

t Rantec Division, Emerson Electric Co, Los Osos, CA 93402 . 805-528-5858 

t Sierra West Power Systems, Las Cruces, NM 88001 . 505-522-8828 

t SMI Corp, Superior Mfg & Instr. Corp, Maspeth, NY 11378-1220 . 718-476-3000 

Sola, A Unit of General Sign, Elk Grove Village, IL 60007-5666 . 312-439-2800 

Spellman High Voltage Elctrns. Corp, Plainview, NY 11803 . 516-349-8686 

t Technology Dynamics Inc, Bergenfield, NJ 07621 . 201-385-0500 

Tecnetics, Computer Products/Tecnetics, Boulder, CO 80306 . 303-442-3837 

Tectrol, Inc., Downsview, Ontario, CANADA M3J 3E5. 416-630-8108 

Todd Products Corp., Brentwood, NY 11717 . 516-231 -3366 

t Trio Laboratories, Inc, Plainview, NY 11803 . 516-349-0400 

Urban Electronics, Dover, MA 02030. . . 617-329-4068 

§t URDC, Acme Electric Corporation, West Jordan, UT 84084 . 801-561 -9385 

t Varian Microwave Equip. Div, Varian Assocs, Inc, Santa Clara, CA 95054 

. 408-496-6273 

Varo Electron DevicesiAn Imo Inds. Co, Garland, TX 75046 . 214-487-4129 

Wall Industries, Exeter, NH 03833 . 603-778-2300;800-321-WALL 

t Westcor Corporation, Los Gatos, CA 95032 .. 408-395-7050 

Power Supplies (MIL), AC-2440 

Avionic Instruments, Avenel, NJ 07001, 201-388-3500 . D*2172 

Litton Electron Devices, San Carlos, CA 94070, 415-591-8411 . B*1021 

Penn-Tran Corp., Wingate, PA 16880, 814-355-1521 . B*1027 

Unitron Inc., Dallas, TX 75238, 214-340-8600 . D*2176-2177 

Power Supplies for Displays - See Converters, DC to DC (Vol. D), 
Power Supplies, AC Output (Vol. P) 

Power Supply Interfaces & Accessories--4000 - See Vol. D 

Preamplifiers~1100 - See Vol. D 

Prebonding Etchants - See Chemicals, Etching (Vol. C) 

Preforms, Precious Metal-2500 - See VoL C 
Preforms, Soldering-4600 - See Vol. C 
Prescalers-2900 - See Vol. D 
Preseiector-Mlxers-3450 - See Vol. A 
Preselectors-1900 - See Vol. D 
Pressure Indicators - See Gauges, Pressure (Vol. D) 

Pressure Vessels - See Chambers, Pressure (Vol. D) 

Pressurization Units - See Chambers, Pressure (Vol. D) 

Printed Circuits & Printed Circuit Materials (MtL)-2440 

E.M.S., Div. of Sandberg Industries, Tustin, CA 92680, 714-669-9473 

. C*1714-1715 

Globtek, Inc., N. Bergen, NJ 07047,201-861-0246 .. A*2303 

Interpoint Corporation, Redmond, WA 98073-9705, 206-882-3100 ... A*1750-1751 
Mini-Systems, Inc., Electronic Package Div., Plainvilie, MA 02762, 508-695-2000 

. A*1752 

Associated Circuits Inc., San Carlos, CA 94070 .... 415-592-7528 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ,.. 818-791-5600 

t Cuplex, Inc., Garland, TX 75040. 214-276-0333 

t DataCon, Inc., Burlington, MA 01803 . ... 617-273-5800 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107 .... 818-791-5600 

DOW SWITCH, Wilmington, MA 01887 .. 617-935-6395 
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Printed Circuits & Printed Circuit Materiais-2440 (Cont’d)PRODUCT INDEX & DIRECTORY 


t Electrohome Limited, Circuit Board Operations, Kitchener, Ontario, CANADA N2G 4J6 


.... .... 519-744-7111 

Garry Electronics, Div. of Brintec Corp, Laghome, PA 19047 ... 215-949-2300 

§ Hewlett-Packard Co., Cupertino, CA 95014. . 800-752-0900 

t Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 . 612-870-5186 

§t Injectorall Electronics (Woman Owned), Bohemia, NY 11716 . 516-563-3388 

Int^p Systems Inc, Lexir^on,MA 02173 .. . 617-863-9500 

t Logic Technology, Inc, Mtn. View, CA 94043. ... 415-967-1007 

§ LongsWne TechnIg. Inc, San Jose, CA 95132 . . 408-942-1746 

PCK Technology Div, Kollmorgen Corp, Melville, NY 11747 ... 516-454-4400 

t Poly Circuits, Inc, Bensenville, IL 60106..... 312-860-35^0 

,t Precision Graphics Inc, Raritan, NJ 08869 . ... 201-707-8880 

Ragen Corp, Systems Div, N. Arlington, NJ 07032 .. 201-997-1000 

Ritz Electronics/Relco, New Dundee, Ont, CANADA NOB 2EO. 519-696-2616 

t Rogers Corporation, Flexible Interconnections Div, Chandler, AZ 85244 

. 602-963-4584 

t Rogers Corporation, Soladyne Div, San Diego, CA 92111 . 619-279-7872 

tSheWahl, Inc, NorthflelctMN 55057 . 507-663-8000 

§Sumitronics,inc„ Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

Tadiran Elec. Inds. Inc, Pori Washington, NY 11050 .. 516-621-4980 

§ U.S. Power Converting Company/Relco, Leonard V. Snow & Assocs, Torrance, CA 

90503. 213-316-9984 

VemKiebler Assoc, Wheaton, IL60187 . 312-668-5407 


Printer/PlotterS'2000 - See Vol. D 
Printers, Daisywheei-2000 ~ See Vol. D 
Printers, Digitai-2000 - See Vol. D 
Printers, Dot Matrix Impact-2000 - See Vol. D 
Printers, Event-3000 - See Vol. D 
Printers, Jet lnlc-2000 - See Vol. D 
Printers, Laser-2000 - See Vol. D 
Printers, Line - See Printers, Digital (Vol. D) 

Printers, Page-2000 ~ See Vol. D 

Printers, Screen, Stencil-4100 - See Vol. D 

Printers, Serial-2000 - See Vol. D 

Printers, Solder, Paste, Surface Mount-4100 - See Vol. D 

Printers, Thermal-2000 - See Vol. D 

Printers, Thermal, Color-2000 - See Vol. D 

Printing, Dry Transfer - See Kits, Marking (Vol. C) 

Probe Cards, Semiconductor Testing-4100 - See Vol. D 
Probes, Hall-4800 - See Vo/. A 

Probes, High Voltage (1,000 Volts & Over)-2900 - See Vol. D 

Probes, iC-2900 - See Vo/. D 

Probes, Logic Test-2900 - See Vol. D 

Probes, Microwave-3450 - See Vol. A 

Probes, Osciiloscopes-2975 - See Vol. D 

Probes, RF-2900 - See Vol. D 

Probes, Temperature-2900 - See Vol. D 

Probes, Test Lead-2900 - See Vo/. D 

Process Control Systems-2200 - See Vo/. O 

Processors, Array — See Array Processors (Vol. D) 

Processors, Communications, Front End-1900 — See Vo/. D 

Processors, Communications, Message Switching-1900 - See 
Vo/.D 

Processors, Communications, Network Node-1900 - See Vo/. D 
Processors, Communications, Standalone-1900 - See Vo/. D 
Processors, Display-2450 

Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606,602-244-6900 
...... A*2194 

Applied Data Systems, Baltimore, MD 21202 . 800-541-2003;3G1-576-0335 


Genisco Memory Prods. Corp., Cypress, CA 90630 . 714-220-0720 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 . 516-261-7000 

t ISC Cardion Bectronics, Inc, Woodbury, NY 11797 . . 516-921-7300 

t Ksuser Electronics, kaiser Aerospace &Elctms, San Jose, CA 95134 ... 408-432-3000 
Matrox Electronic Systems, Ltd, Dorval, QU, CANADA H9P 2T4......... 514-685-2630 


Processors, Image-2000 - See Vo/. D 
Processors, Video Signal-1900 ~ See Vo/. D 


Program Board Connectors - See Connectors, Plug-in, Program Board 
(Vol.C) 

Programmers, Cam & Drum-2200 - See Vo/. O 
Programmers, Matrix Boards - See Boards, Programming (Vol. C) 
Programmers, Power-2200 - See Vo/. D 
Programmers, Power Supply-4000 - See Vo/. D 
Programmers, PROM & Logic Array-3130 - See Vo/. A 
Programmers, Punched Card-2000 - See Vo/. D 
Programmers, Tape-2000 - See Vo/. D 

PROM Programmers — See Programmers, PROM & Logic Array (Vol. A) 

Protectors, Brownout-4300 

t Controlled Power Co., Troy, Ml 48D83, 313-528-3700;1-800-521-4792 

. 0*2183-2184 

Hipotronics Inc., Brewster, NY 10509,914-279-8091 . 0*2204-2205 

Hitran Corporation, Remington, NJ 08822-9943,201-782-5525... D*2201 

t Pacific Power Source Corp., Huntington Bch., CA 92649,, 

714-898-2691 ;800-854-2433 . . .. D*2218 

§ Perma Power Elctms., Chicago, IL 60648, 312-647-9414 ... B*1404 

§ PoiyPhaser Corporation, Gardnervilie, NV 89410-1237, 

702-782-2511;800-325-7170 . B*1405 

Abacus Controls Inc, Somerville, NJ 08876 ... 201-526-6010 

A:^e Control Instrumentation, Key Largo, FL 33037 . 305-451-1000 

Albar, Inc, Lynnwood, WA 98036 . 206-771-4006;800-822-5227 

§t Brooks Power Systems, Bensalem, PA 19020.. 215-244-0264;1 -800-523-1551 

§ Control Cable, Inc, Baltimore, MD 21207.. 301-298-4411 

t Deltec Corporation, A Fiskars Co, San Diego, CA 92110 .. 619-291-4211;800-854-2658 

§ Diversified Electronics, Inc, Evansville, IN 47706-1140 . 812-426-2806 

§t EFI Elctms, Salt Lake City, UT 84119 ... 801-977-9009:800-221-1174 

§ Elgar Electronics Corporation, San Diego, CA 92121 . 619-450-0085;800-854-2213 

Globtek, Inc, N. Bergen, NJ 07047 . 201-861-0246 

§t North Hills Electronics Inc, Power Products Div, Glen Cove, NY 11542-3796 

. 516-671-5700 

Siemens Components, Inc, Special Products Div, Iselin, NJ 08830 . 201-321-3400 

§ Sola, A Unit of General Sign, Eik Grove Village, IL 60007-5666 . 312-439-2800 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 .. 215-673-5600 

§t Superior Electric, Bristol, CT 06010 .. 203-582-9561 

Sylvania GTE Control Devices, Standlsh, ME 04084 . 207-642-4535 

Topaz, Inc, San Diego, CA 92123-1165. .. 619-279-0831 

Protectors, Surge - See Suppressors, Transient Voltage (Vol. B) 
Protocol Converters-1900 - See Vo/. D 

Proximity Transducers - See Current Sensors (Vol. D), Transducers, 
Volt, etc. (Vol. B) 

Public Address Systems-1300 - See Vo/. D 
Pullers, Circuit Board-5400 - See Vol. C 
Pullers, Tube-5400 - See Vol. C 
Pulleys-2500 - See Vol. C 

Pulsers, Diode -- See Power Supplies, AC Input, Greater than 1,000 
VDC Output (Vol. D) 

Pulsers, Logic Test-2900 - See Vol. D 
Pumps, Vacuum-4100 — See Vol. D 
Punches, Chassis-5400 - See Vol. C 
Pyrometers, lnfrared-2900 ~ See Vol. D 


Pyrometers, Optical, Noninfrared-5300 

J-B-T Instruments, Inc., New Haven, CT 06508-1818, 203-776-1111 . D*1405 

Omega Engineering, Stamford, CT 06907,800-826-6342 .. D*1415 

Acme Elec. Heating Corp, Hialeah, FL 33013 . 305-685-8326 

Barber-Colman Co, Indl. Instra Div, Rockford, IL 61125-7040 . 815-877-0241 

Beede Electrical Instrument Co, Inc, Penaco^ NH 03303 . 603-753-6362 

§ Capintec Instruments, Ramsey, NJ 07446. . 201-825-9500 

§ Epic, Inc, New York NY 10038 . . 212-349-2470 

§ Larson Instrument, Orangeburg, NY 10962 . 914-359-3800 

Leeds & Northrup, General Signal, North Wales, PA 19454 . 215-699-2000 

§tMlkronlnstr,Wyckoff,NJ 07481 .. 201-891-7330 

Modutec, Manchester, NH 03103 ..... 603-669-5121 

§ Syscon IntL Inc, So. Bend, IN 46618-1096 . 219-232-3900 

Triplett Corporation, Bluffton, OH 45817-9987. 419-358-5015 

§ Westberg Manufacturing Inc. (WESTACH), Sonoma, CA 95476 .. 707-938-2121 


Pyrometers, Recording-2900 - See Vol. D 

Q Bus - See Board Computers & Subassemblies (Vol. D) 
Quartz, Fused-2300 - See Vol. A 
Quartz, Raw - See Crystals, Quartz (Vol. A) 


Racks, Aging — See Ovens, Aging, Bum-in, Life Test (Vol. D) 
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PRODUCT INDEX & DIRECTORY 


Receivers (MIL), ESM-2440 


Racks, Cabinet - See Enclosures, Equipment & Panel Mounting 
(V 0 I.C) 

Racks, Circuit Board ~ See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Racks, Desk & Console - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Racks, Module - See Enclosures, Circuit Board, Module & Relay 
Mounting (Vol. C) 

Racks, Relay & Mounting - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Radar Systems (MIL)-2440 

Electronic Systems Div., Servo Corp. of America, Hicksville, NY 11802, 

516-938-9700 ... A-1782-1783 

Alpha Industries, Inc., Woburn, MA 01801 . . 617-935-5150 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

t Datron Systems, Inc, Simi Valley. CA 93065-1650 . 805-584-1717 

t E-Systems, Greenville Div, Greenville, TX 75401 .. 214-455-3450 

t E-Systems, Melpar Div, Falls Church, VA 22046 . 703-560-5000 

t nr Gilfillan, ITT Corp, Van Nuys, CA 91409 . 818-988-2600 

t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 . 203-753-5840 

t Teledyne Ryan Electronics, San Diego, CA 92123 . 619-56Qh6400 

Radar System Components-3450 - See Vol. A 

Radio Communications Systems — See Communications Systems 
(Vol. D) 

Radiographic Equip. - See X-ray Inspection Equip. (Vol. D) 
Radiometers-2900 — See Vol. D 
Radomes & Windows, Microwave-3450 — See Vol. A 
Reactors, Charging-5600 - See Vol. A 

Reactors, Epitaxial — See Machines & Accessories, Semiconductor 
Manufacturing (Vol. D) 

Reactors, Filter-5600 - See Vol. A 
Reactors, Loading-5600 - See Vol. A 
Reactors, Saturable-1800 - See Vol. A 
Reactors (MIL)-2440 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 


... 408-629-1100 

t Del Elctma Corp, Mt Vernon, NY 10550. 914-699-2000 

t Hadley, Robert M. Co, Inc, Los Angeles, CA 90037 . 213-234-9091 

§T Microtran Co. Inc, Valley Stream, NY 11582 ..... 516-561-6050 

t NWL Transformers, Bordentown, NJ 08505 . 609-298-7300 

OPT Industries Inc, Phillipsburg, NJ 08865 . 201-454-2600 

t Perkin-Elmer Corp, Elctm. Proda Dept, Norwalk, CT 06859-0132 .. 203-762-4786 

t Torotel Proda Inc, Grandview, MO 64030-3199 . 816-761 -6314 

§t United Transformer Co.;Div. of Opt Industries Inc, Phillipsburg, NJ 08865 

. 201-454-2600 

t Wirebenders, Inc, Phoenix, AZ 85021 . 602-861 -1856 


Readers, Badge-2000 - See Vol. D 
Readers, Bar Code-2000 - See Vol. D 
Readers, Character-2000 - See Vol. D 
Readers, Key-2000 - See Vol. D 
Readers, Magnetic Card-2000 ~ See Vol. D 
Readers, Magnetic Stripe Card-2000 - See Vol. D 
Readers, Punched Card-2000 - See Vol. D 
Readers, Punched Tape-2000 - See Vol. D 
Readers, Static Card-2000 - See Vol. D 
Readers, Time Code-2000 — See Vol. D 
Readouts - See Tubes, Readout (Vol. A) 

Reamers-5400 - See Vol. C 

Receivers, AM/FM (Incl. Precision Test)-2900 - See Vol. D 
Receivers, Communication-1900 - See Vol. D 


Receivers, Fiber Optic-2475 

AMP, Harrisburg, PA 17105, 717-564-0100 . C«1157 

t Analog Modules, Inc., Longwood, FL 32750, 407-339-4355 . D«1004 

interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 . B*1214 

§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 ... B«1215 

t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 ... B*1217, D«1340 


Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430,201-529-8757 


...... BM219 

Antel Optronics Inc., Burlington, Ontario, CANADA L7M 1A6 . 416-335-5507 

§t APEC Fiber Optics Corp, College Station, TX 77840 . 409-693-5397 

§ Artel Communications Corp, Hudson, MA 01749 . 617-562-2100 

AT&T Microelectronics, Allentown, PA 18103 . 1-800-372-2447;ln Can.: 

1-800-553-2448 

§t Codenoll Technology Corp., Yonkers, NY 10701 . 914-965-6300 

§ Dymec Silicon Transistor Corp, Winchester, MA 01890 . 617-729-7870 

t Force, Inc, Christiansburg, VA 24073 .. 703-382-0462 

t Foundation Instruments Inc, Nepean, ON, CANADA K2E 7J6 . 613-226-4000 

H & L Instruments, Burlingame. CA 94010 . .. 415-342-7850 

§ Hewlett-Packard Co, Cupertino, CA 95014... 800-752-0900 

§t Honeywell Optoelectronics, Richardson, TX 75081 . .. 214-470-4271 

§t Laser Diode, Inc, Morgan Crucible, New BmnswicK NJ 08901 ... 201-249-7000 

LeCroy Corp, Chestnut Ridge, NY 10977 . . 914-425-2000 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 

.. 703-953-4751 

t Manage, Inc., Fibre Optics Elctms. Sys. Grp, Chicopee, MA 01014 . 413-592-9123 

t Math Assocs, Westbury, NY 11590.. 516-334-6800 

§ 3M Fiber Optic Producte, Inc, W. Haven, CT 06516 . 203-934-7961 

3 M Photodiyne Inc, Camarillo, CA 93010 . 805-388-8378 

§ NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

t Optelecom, Inc, Gaithersburg, MD 20877 . 301-840-2121 

t Ortel Corp, Alhambra, CA 91803.. 818-281-3636 

Silicon Detector Corp, Camarilto, CA 93010 . 805-484-2884 

§t SpecTran Corp, Sturbridge, MA 01566 . 508-347-2751 

Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

Tektronix, Inc, Beaverton, OR 97077 . 800-83^9433 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

§t Vicon Industries, Inc, Melville, NY 11747 . 516-293-2200 


Receivers, Field Intensity, Microwave - See Receivers, Microwave 
(Vol. D) 

Receivers, Fixed Frequency-2900 - See Vol. D 
Receivers, Frequency Shift‘1900 - See Vol. D 
Receivers, Headphone - See Handsets, etc. (Vol. D) 

Receivers, Loran & Omega-1900 - See Vol. D 

Receivers, Microwave-3400 - See Vol. D 

Receivers, Monitoring, Communications-1900 - See Vol. D 

Receivers, NBS-2900 - See Vol. D 

Receivers, Telemetry-1900 — See Vol. D 

Receivers, Tone-1900 - See Vol. D 

Receivers, TV — See Monitors, Video (Vol. D) 

Receivers (MIL)-2440 

t Datum Inc., Timing/Aacom Divisions, Anaheim, CA 92806-5790, 714-533-6333 

. D«1066 

Electronic Systems Div., Servo Corp. of America, Hicksville, NY 11802, 


516-938-9700 . . A*1782-1783 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 
703-953-4751 ... B*1208-1211 

t Andersen Laboratories, Bloomfield, CT 06002.... 203-286-9090 

t Aydin Vector Div., Aydin Corp, Newtown, PA 18940-0328 . 215-968-4271 

t California Microwave, Sunnyvale CA 94086 . . 408-732-4000 

t Digital Radio Corp, Redondo Beach, CA 90277 . 213-316-4114 

t Frequency and Time Systems, Inc, DATUM, INC, Beverly, MA 01915 ... 508-927-8220 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 . 516-261 -7000 

Hughes Aircraft Co, MIcroelctms. Sys. Div, Irvine, CA 92715 . 714-752-3800 

t Microwave Systems Inc, Syracuse, NY 13211-2100 . 315-437-9951 

T MITEQ Inc, Hauppauge, NY 11788 . ... 516-436-7400 

t Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

t Stanford Telecommunications, Inc, Santa Clara, CA 95054 ... 408-748-1010 

t Teiedyne Ryan Electronics, San Diego, CA 92123 .. 619-560-6400 

Tele-Tech Corporation, Bozeman, MT 59715 ... 406-586-0291 

Receivers (MIL), Elint-2440 

Adams-Russell, Inc., Hunt Valley, MD 21030 . 301-771-0077 

American Electronic Laboratories, Inc, Lansdale, PA 19446 . 215-822-2929 

t Andersen Laboratories, Bloomfield, CT 06002.. 203-286-9090 

tCondor Systems, Inc, San Jose, CA 95124 . 408-371-9580 

t Digital Radio Corp, Redondo Beach, CA 90277 .. 213-316-4114 

t General Instrument, Govt Systems, Hicksville, NY 11802-0709 .. 516-933-3000 

t Microwave Systems Inc, Syracuse, NY 13211-2100 . 315-437-9951 

tMITEQ Inc, Hauppauge, NY 11788 .... ... 516-436-7400 

tRHQ Electronics Laboratory, Inc, Adams Russell, Deer Park, NY 11729 

......... 516-242-1100 

ST Research Corporation, Newington, VA 22122. . . 703-550-7000 

tWatkins-Johnson Co, Palo Alto, CA 94304 ... . 415-493-4141 

Receivers (MIL), ESM-2440 

t American Electronic Laboratories, Inc, Lansdale, PA 19446 .. 215-822-2929 

t Anaren Microwave, E Syracuse, NY 13057 .. 315-432-8909 

t Andersen Laboratories, Bloomfield, CT 06002... 203-286-9090 

t Cincinnati Elctrns, Cincinnati, OH 45241 ....... 513-73^100 

t General Instrument Govt Systems, Hicksville, NY 11802-0709 . 516-933-3000 

t Microwave Systems Inc, Syracuse, NY 13211-2100 .. 315-437-9951 

MITEQ Inc, Hauppauge, NY 11788 . . . 516-436-7400 
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Receivers (MIL), ESM-2440 (Cont’d) 
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ST Research Corporation, Newington, VA 22122 .. ... 703-550-7000 

tWatkins-Johnson Co, Palo Alto, CA 94304 .... 415-493-4141 

Receivers (MIL), Radio-2440 

Electronic Systems Div., Servo Corp. of America, Hicksvilie, NY 11802, 

516-938-«700. A*1782-1783 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 . B«1208-1211 

tAydin Corp, Horsham, PA 19044 . 215-657-7510 

t Aydin Vector Div, Aydin Corp, Newtown, PA 18940-0328 . 215-968-4271 

t Cincinnati Elctms, Cincinnati, OH 45241 . . 513-733-6100 

t Collins Avionics Divisions, Rockwell Inti, Cedar Rapids, lA 52498 . 319-395-1000 

tDigItal Radio Corp, Redondo Beach, CA 90277 .. 213-316-4114 

t E-Systems, Melpar Div, Falls Church, VA 22046 . 703-560-5000 

t Gorman-Redlich Mfg. Co, Athens, OH 45701 . . 614-593-3150 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 .. 516-261 -7000 

t Microwave Systems Inc, Syracuse, NY 13211 -2100 . 315-437-9951 

t Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

Tele-Tech Corporation, Bozeman, MT 59715 . . 406-586-0291 

tWatkins-Johnson Co, Pak) Alto, CA 94304 . . 415-493-4141 

Receivers (MIL), Surveillance-2440 

Electronic Systems [Xv., Servo Corp. of America, Hicksvilie, NY 11802, 

516-938:9700 . A«1782-1783 

Adams-Russell, Inc, Hunt Valley, MD 21030 . . . 301-771-0077 

t American Electronic Latsoratories, Inc, Lansdale, PA 19446 .. 215-822-2929 

t Andersen Laboratories, Bloomfield, CT 06002 . 203-286-9090 

t Condor Systems, Inc, San Jose, CA 95124 .... 408-371-9580 

t Digital Radio Corp, Redondo Beach, CA 90277 ... 213-316-4114 

t General Instrument, Govt Systems, Hicksvilie, NY 11802-0709 . 516-933-3000 

t LNR Communications, Inc, Hauppauge, NY 11788 . 516-273-7111 

t Microwave Systems Inc, Syracuse, NY 13211 -2100 . 315-437-9951 

t RHG Electronics Laboratory, Inc, Adams Russell, Deer Park, NY 11729 

. 516-242-1100 

t Stanford Telecommunications, Inc, Santa Clara, CA 95054 . 408-748-1010 

t Teledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

Tele-Tech Corporation, Bozeman, MT 59715 . 406-586-0291 

fWatkins-viohnson Co, Palo Alto, CA 94304 . 415-493-4141 


Receptacles - See Connectors (Vol. C), Jacks (Vol.), Sockets 
Receptacles, Power - See Sockets, Power (Vol. C) 

Recognition & Response Equipment, Speech-2000 ~ See Vol. D 
Recorders, Cartridge, Bubble Memory-2000 - See Vol. D 
Recorders, Computer Data-2000 - See Vol. D 
Recorders, Electrostatic-3000 - See Vol. D 
Recorders, Event/Multievent-3000 — See Vol. D 
Recorders, FM - See Recorders, Magnetic Tape (Vol. D) 

Recorders, Graphic - See Recorders, Specific Types (Vol. D) 
Recorders, Magnetic Tape-2000 ~ See Vol. D 
Recorders, Polar-3000 - See Vol. D 
Recorders, Program Loading-2000 - See Vol. D 
Recorders, Pyrometer - See Pyrometers, Recording (Vol. D) 
Recorders, Sound Level-1300 - See Vol. D 
Recorders, Strip Chart-3000 - See Vol. D 
Recorders, Transient-3000 - See Vol. D 
Recorders, Vibration-3000 - See Vol. D 
Recorders, Video-1900 - See Vol. D 
Recorders, X-Y - See Plotters X-Y (Vol. D) 

Recorders (MIL), Magnetic Tape-2440 

Phi Technologies, Inc., Oklahoma City, OK 73105,405-521-9000 
..... D»1048,1074-1075 


t Analog Equipment Corporation, Palm Bch. Gardens, FL 33418 . 407-622-3715 

t Bruel & Kjaer Instrs. Inc, Marlboro, MA 01752-3093 . 508-481-7000 

t Fairchild Weston, Data Recorders, Fairchild Weston Sys, Inc., Sarasota, FL 34230 

. 813-371-0811 

t Genisco Memory Prods. Corp, Cypress, CA 90630. . 714-220-0720 

t Lockheed Electronics Co., ino, Lockheed Corporation, Plainfield, NJ 07061 

... 201-757-1600 

t Reproduction Technologies Inc, Bristol, IN 46507-0518 . 219-848-5233 

t Sea Data, Inc, Newton, MA 02158 ..... 617-244-8191 

Thom EMI Technology Inc, Atlanta, GA 30350 .. 404-587-0017;80(>-243-2572 

Recorders (MIL), RHAW-2440 

t Analog Equipment Corporation, Palm Bch. Gardens, FL 33418 . 407-622-3715 

t Fairchild Weston, Data Recorders, Fairchild Weston Sys, Inc, Sarasota, FL 34230 

.. 813-371-0811 

t Reproduction Technologies Inc, Bristol, IN 46507-0518. . 219-848-5233 

Recording Systems (MIL)-2440 

§t Astro-Med, Inp., W. Warwick, Rl 02893,401-828-4000 .. D*1437 


Phi Technologies, Inc., Oklahoma City, OK 73105,405-521-9000 
........ D«1048,1074-1075 


t Analog Equipment Corporation, PgJm Bch. Gardens, FL 33418 . 407-622-3715 

Digital Dynamics, Inc, Scotts Valley, CA 95066 . .. 408-438-4444 

t Fairchild Weston, Data Recorders, Fairchild Weston Sys, Inc, Sarasota, R. 34230 

... 813-371-0811 

t Image Graphics, Inc, Shelton, CT 06484 . 203-926-0100 

t Reproduction Technologies Inc, Bristol, IN 46507-0518 . 219-848-5233 

§t Saylor Electronics Int’l, Inc, Carson City, NV 89703 .. 702-883-4184 

t Sea Data, Inc, Newton, MA 02158 . 617-244-8191 


Rectifier Assembiies-4800 - See Vol. A 

Rectifiers, Blocks-4800 - See Vol. A 

Rectifiers, Bridges & AssembUes-4800 - See Vol. A 

Rectifiers, Cartridge-4800 - See Vol. A 

Rectifiers, Electron Tube - See Tubes, Rectifying (Vol. A) 

Rectifiers, General Purpose, Surface Mount-4800 - See Vol. A 

Rectifiers, Germanium-4800 - See Vol. A 

Rectifiers, Schottky, Surface Mount-4800 ~ See Vol. A 

Rectifiers, Selenium-4800 — See Vol. A 

Rectifiers, Silicon-4800 ~ See Vol. A 

Rectifiers, Silicon Controlled - See Thyristors (Vol. A) 

Rectifiers, Surface Mount-4800 -- See Vol. A 
Rectifiers, Ultrafast-4800 — See Vol. A 


Rectifiers (MIL), Semiconductor-2440 

t Electronic Devices, Inc., Yonkers, NY 10710,914-965-4400. A*2178-2179 

t Voltage Multipliers, Inc., Visalia, CA 93291, 209-651-1402 .. A«2208-2209, B*1039 
§t international Rectifier Corp, Semiconductor Div, El Segundo, CA 90245 

... 213-772-2000 

§tMicroseml Corp, Santa Ana, CA 92704 . 714-979-8220 

t NWL Transformers, Bordentown, NJ 08505 . 609-298-7300 

Semicon Components, Inc, Div. of Semicon, inc, Burlington, MA 01803 . 

617-272-9015 

§t Semtech, Newbury ParK CA 91320 . 805-498-2111 

Sprague Electric Company, DIstbaDiv, Mansfield, MA 02048-9102 . 617-339-8900 


Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 
. 617-853-5000 

Reducers, Speed - See Gear Heads & Speed Reducers (Vol. B) 

Reels, Tape — See Tape Recording Accessories (Vol. D) 

Reference Books - See Technical Books (Vol. D) 

References, DC Voltage-2900 - See Vol. D 

Refrigerants, Spray-1600 - See Vol. C 

Refrigerated Cooling Equipment - See Air Conditioners (Vol. C) 

Refrigerators, Environmental Test-2550 - See Vol. D 

Regulators, Current-4000 - See Vol. D 

Regulators, Frequency-4050 - See Vol. D 

Regulators & References, Silicon-Also See Diodes, Zener & 
Stabistors-4800 ~ See Vol. A 

Regulators & ^abilizers, Voltage-Also See Transformers, Voltage 
Regulating-4000 - See Vol. D 

Regulators, Pulse-Width Modulating, Surface Mount-3130 — See 
Vol. A 

Regulators, Voltage, Surface Mount-4800 - See Vol. A 
Relays, Antenna - See Relays, RF (Incl. Antenna & Coaxial) (Vol. B) 
Relays, Audio Operated - See Relays, Frequency Selective (Vol. B) 
Relays, Coaxial - See Relays, RF (Vol. B) 

Relays, Contact - See Relays, Power (Vol. B) 


Relays, Cradle-4500 

§ Allied Control, Plantsville, CT 06479. 203-621-6771 .. B*1416,1419 

§ Aromat Corp., New Providence, NJ 07974,201-464-3550. B*1432,1435 

Eichhoff Electronics, Warwick, Rl 02886,401-738-1440 . B«1470-1471 

§ Schrack North America Corp., Ronkonkoma, NY 11779-7209,516-737-0099 

. B«1617-1622 

§ Alarm Controls Corporation, Deer Park NY 11729 ... 516-586-4220 

§ American Zettler, Allso Viejo, CA 92656 . 714-831-5000 

§ FEME Electronics, Ino, Plymouth Meeting, PA 19462... 215-941-0366 

§ Une Electric Products, Hartford, CT 06141 .. 203-659-3573;1-800^1-1137 

§ Magnecraft Eieclric Co, Northbrook, IL 60062-5376. . 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 ... 213-452-1336 
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Relays, General Purpose-4500 


§ Phoenix Contact, Harrisburg, PA 17111 . 717-944-1300 

§ Potter & Brumfield, A Siemens Co, Princeton, IN 47671-0001 . 812-386-1000 

Relays, Crystal Can, 1/2 Crystal Can-4500 

§t Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B*1413 

t Allied Control, Plantsville, CT 06479, 203-621-6771 . B«1415-1416 

Altech Corp., Somerville, NJ 08876, 201-359-4454 . B*1421 

t Electronic Specialty Corp.. Vancouver, WA 98665, 206-574-5000 . B*1469 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . BM488-1489 


§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 

... B*1523-1527,1529-1530,1532 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 


. B« 1597,1599,1606 

Aromat Corp, New Providence, NJ 07974 .. 201-464-3550 

t Babcock, Inc, Orange, CA 92667 . 714-633-3700 

§t Communications Instruments, Inc, Fairview, NC 28730 . 704-628-1711 

t Computer Components, Inc, Pelham, NY 10803 . 914-738-1611 

§t Deutsch Relays, Inc, East Northport, NY 11731 . 516-499-6000 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

§ Relay Specialties, Oakland, NJ 07436. . 201 -337-1000 

' t Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 . 617-340-0700 

§t Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

§tStnithers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

§t Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532.. 803-393-5421 

t Wall, A. T, Co, Warwick, Rl 02886 .. 401 -736-0740 

Relays, Current Sensing-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B«1413 

Allied Control, Plantsville, CT 06479, 203-621-6771 .. B-1417 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 . B*1421 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . B*1422 

§ American Zettler, Aliso Viejo, CA 92656, 714-831-5000. B*1428-1431 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550. B*1432-1434 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 . B-1442 

Coto Corporation, Providence, Rl 02907, 401-943-2686 . B*1451 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . B«1465 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . B«148S 


§t Heinemann Electric Co., Uwrenceville, NJ 08648-0800, 609-882-4800 ... B*1370 
Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 

. B-1529-1532 

Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

.. B«1560 

t Logitek, Inc., Ronkonkoma, NY 11779, 516-467-4200 . B«1.566-1568 

LSI Jennings, San Jose, CA95122-2696, 408-292-4025 .. B*1570-1571 

§ Midtex Relays, Inc., El Paso, TX 79906, 915-772-1061 ;1-800-MIDTEX1 ... B*1582 
§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

. B»1597 

Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

. B*1617-1622 


Tempo Instrument, Inc., Commack, NY 11725.. 516-864-3700 

§ Theta-J Corporation, Wakefield, MA 01880 ... 617-246-4000 

§ Time Mark Corp., Tulsa, OK 74116.... . 918-438-1220 

United Technologies Control Systems, Logansport, IN 47401 .... 219-747-6142 

§ Wabash Magnetics, Wabash, IN 46992 . 219-563-2191 

t Wilmar Electronics, Inc., Torrance, CA 90505 . 213-326-6668 

Relays, Differential-4500 

§C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 . B*1442 

§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 
. B-1559 

§ Action Instruments, San Diego, CA 92123 . 619-279-5726 

§t AmperiteCoJnc., Union City, NJ 07087 . 201-864-9503 

§t Antex Electronics Corp., Gardena CA 90248 . 213-532-3092 

§ ARGA Controls, Pasadena CA 91105 . 213-682-3314 

t Argent Electronics, Troy, OH 45373 . 513-335-0031 

§ Easier Elec., Highland, IL 62249 . 618-654-2341 

Cardinal Control Co., Kensington, CT 06037 . 203-828-6379 

t Computer Componenta Inc.. Pelham, NY 10803 . 914-738-1611 

Douglas Randall, Pawcatuck, CT 06379 . 203-599-2075 

Fifth Dimension, Inc., Trenton, NJ 08638 . 609-393-8350 

Hasco Componenta Inc., Bellrose Village, NY 11001 . 516-328-9292 

§ Larson instrument, Orangeburg, NY 10962. 914-359-3800 

Master Electronic Controls, Los Angelea CA 90025 . 213-452-1336 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671 -0001 . 812-386-1000 

§ Struthers-Dunn Military Relays, Sub. Of Nytronica Inc., Pitman, NJ 08071-0901 

. 609-589-7500 

§ Struthers-Dunn Industrial & Commerical Relaya Sub. of Nytronica Inc., Darlington, SC 

29532....... 803-393-5421 

United Technologies Control Systema Logansport, IN 47401 . 219-747-6142 

t Wilmar Electronica Inc., Torrance, CA 90505 . 213-326-6668 

Relays, Frequency Selective-4500 

§ Altech Corp., Somerville, NJ 08876 .... 201 -359-4454 

§t Antex Electronics Corp., Gardena, CA 90248 .. 213-532-3092 

t Argent Electronics, Troy, OH 45373 .... 513-335-0031 

Cardinal Control Co., Kensington, CT 06037 . 203-828-6379 

Crompton Instrumenta Inc., Glendale Heighta IL 60139 . 312-351-9888 

§ Diversified Electronica Inc., Evansville, IN 47706-1140 . 812-426-2806 

Douglas Randall, Pawcatuck, CT 06379 .. 203-599-2075 

t Electronic Specialty Corp., Vancouver, WA 98665 . 206-574-5000 

Hasco Components, Inc., Bellrose Village, NY 11001 . 516-328-9292 

§t Leach Control Products Div., Leach Corporation, Buena Pic, CA 90620 .. 714-739-0770 

§t Line Electric Producta Hartford, CT 06141 . 203-659-3573:1 -800-331 -1137 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

Matrix Systems Corp., Calabasaa CA 91302 . 818-992-6776 

§ McCurdy Radio Industries Limited, Toronto, OnL CAN M4A 2L4 . 416-751-6262 

t Solid State Electronics Corp., Northridge. CA 91324. 818-993-8257 

t Tempo Instrument Inc., Commack, NY 11725 .. 516-864-3700 

§ Tetragenics, Butte, MT 59701 ..... 406-782-9161 

t Wilmar Electronics, Inc., Torrance, CA 90505 . 213-326-6668 


Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 .. B*1634-1639 

§ Action Instrumenta San Diego, CA 92123.. 619-279-5726 

t American Aerospace Controla Farmingdale, NY 11735 . 516-694-5100 

§t Amperite Co., Inc, Union City, NJ 07087 .... 201-864-9503 

§ ARGA Controla Pasadena, CA 91105 . 213-682-3314 

t Argent Electronica Troy, OH 45373 . 513-335-0031 

t Babcock, Inc, Orange, CA 92667 . 714-633-3700 

§ Easier Elec, Highland, IL 62249 . 618-654-2341 

Cardinal Control Co, Kensington, CT 06037 . 203-828-6379 

Computer Componenta Inc, Pelham, NY 10803 . 914-738-1611 

§ Comell-Dubilier Elctrns./Sangamo Comps, New Bedford, MA. 02744, MA 02741 

...!. 508-996-8561 

Crompton Instrumenta Inc, Glendale Heighta IL 60139 ... 312-351-9888 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 60007 . 312-593-1107 

§ Diversified Electronica Inc, Evansville, IN 47706-1140 . 812-426-2806 

§ Durakool, Inc, American Electronic Componenta Elkhart, IN 46514 . 219-264-1116 

§ Eagle Signal ControlsJ\ Mark IV Inds. Co, Austin, TX 78753 . 512-837-8300 

§t Eaton Corp./Cutler-Hammer Proda Aerospace & Commercial Controls Div, Milwaukee, 


WI53216 . 414-449-7487 

Elec-Trol, Inc, Saugua CA 91350 . 805-252-8330 

Fifth Dimension, Inc, Trenton, NJ 08638 . 609-393-8350 

§ Furnas Elec, Batavia IL 60510 .... 312-879-6000 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

66520 

Hasco Componenta Inc, Bellrose Village, NY 11001 .,.. 516-328-9292 

INRESCO, Inc, Pt Pleasant NJ 08742 ...... 201-892-5881 

§ Instrurrientatlon & Control Sys, ICS.Inc, Addison, IL 60101 . 312-543-6200 

Jaico Producta Jaidinger Mfg. Co, Inc, Chicago, IL 60622 .. 312-421-1090 

t Jettron Products Inc, E Hanover, NJ 07936 .. 201-887-0571 

§ Larson Instrument Orangeburg, NY 10962... .... 914-359-3800 

§t Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

Liberty Controla Shorewood, IL 60435 . 815-725-2241 

§t Line Electric Products, Hartford, CT 06141 . 203-659-3573;1-800-331-1137 

§ Magnecraft Electric Co, Northbrook, IL 60062-6376... 312-564-8800 

Master Electronic Controla Los Angeles, CA 90025 . 213-452-1336 

§ Ohmite Manufacturing Co, Skokie, IL 60076 .... 312-675-2600 

Relay Service Co, Chicago, IL 60651 ... 312-252-2700 

§ Relay Specialtiea Oakland, NJ 07436. . 201 -337-1000 

§ Sigma Instumenta Pacific Scientific, Weymouth, MA 02189 ... 617-340-0700 

§ Square D Co, Palatine, IL 60067.. 312-397-2600 

§tSTI, Control Components Div, San Diego, CA 92126-4507.619-566-7680; 

800-826-5053 


Struthers-Dunn Military Relaya Sub. Of Nytronica Inc, Pitman, NJ 08071-0901 
...... 609-589-7500 


Relays, General Purpose-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B*1413 

§ Allied Control, Plantsville, CT 06479, 203-621-6771 .. B*1417,1419 

Altech Corp., Somerville, NJ 08876, 201-359-4454 ... B»1421 

§ American Zettler, Aliso Viejo, CA 92656, 714-831-5000 .. B-1428-1431 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 ..... 8*1432,1435,1438 
§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

...... 8*1686-1687 

C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 .... B*1442 

Coto Corporation, Providence, Ri 02907,401-943-2686 . B*1451 

Crydom Company, Cerritos, CA 90701, 213-865-3536 . B*1458 

§ Deltrol Controls, Milwaukee, Wl 53215,414-671-6800 .. 8*1462-1463 

Eichhoff Electronics, Warwick, Rl 028S6, 401-738-1440 

..... A*1652,1654, 8*1470-1471 

Fifth Dimension, Inc., Trenton, NJ 08638,609-393-S3S0 .. B«1474-1475 

§ Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 

. 8*1478-1479,1481-1482,1484-1487 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . B«1491 

§ Gtobtek, Inc., N. Bergen, NJ 07047, 201-861-0246 . B»1493 

Gordos, A Flint industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

. B*1495 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 .... B*1510 

Hamlin, Lake Mills, Wl 53551,414-648-2361 .. B*1513 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, :^3-522-8600 

.. 8*1522,1531 

§ IDEC Corporation, Sunnyvale, CA 94089-2211,408-747-05% ........... B*1540 

International Rectifier Corp., Semiconductor Div., El Segundo, CA 90245, 

213-772-2000 . B*1543 

§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 

. 8*1544-1545,1548-1551 

§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

. B*1559-1560 

§t Une Electric Products, Hartford, CT 06141, 203-659-3S73;1-800-331-1137 

. B*1565 

Mallory Timers, Emhart Eiec./Elctrn. Grp., Indianapolis, IN 46201, 317-636-5353 

. B*1575 

§ Midtex Relays, Inc., El Paso, TX 79906, 915-772-1©61i1-80O-MIDTEX1 

.. 8*1580-1581 

§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 .... 8*1586,1588 

Omega Engineering, Stamford, CT 06907,800-826-6342 .. 8*1823 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg^ IL 60173, 

312-843-7900 . 8*1593-1594,1596 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

.. 8*1597,1602 


EEM 1989 


§—Product sold through distributors t—Product meets MIL specs 


B«79 


























































































































































Relays, General Purpose-4500 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§ Schrack North America Corp., Ronkonkoma, NY 11779-7209,516-737-0099 

........ 6*1617-1622 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc., Pitman, NJ 08071-0901, 


609-589-7500 .. 6*1632-1633 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532,803-393-5421 . 6*1634-1639 

§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250,213-777-0077 

.......i....... 6*1640-1650 

§ Actjon Insmjments, San Diego, CA 92123.. 619-279-5726 

§ Allen-Bmdiey Co, Industrial Control Div, Milwaukee, Wl 53201 .. 414-382-2000 

. § Annerace Corporation, Hackettstown, NJ 07840 . 201-852-1122 

§ American Control Products, Div. of Precision Timer Co, Inc, WestbrooK CT 06498 

.. 203-399-6253 

Antex Electronics Corp, Gardena, CA 90248.. 213-532-3092 

§t Associated Electronics & Mfg Corp, Upper Montclair, NJ 07043 . 201 -783-7800 

§ Automatic SMch Co, Florham Park, NJ 07932 . . 1-201-966-2000 

Babcock, Inc, Orange. CA 92667 . 714-633-3700 

§ Bosch, Robert Corp, Broadview, IL 60153 .. 312-865-5200 

§ Brentek Intemationai, Inc, Reading, PA 19601 . 215-375-7200 

Cardinal Control Co, Kensington, CT 06037 .. 203-828-6379 

§t Communications Instruments, Inc, Fairview, NC 28730 . 704-628-1711 

§Comell-Dubiiier Elctms./Sangamo Comps, New Bedford, MA 02744, MA 02741 

.. 506-996-8561 

§ Comell-Dubilier Elctms, Wayne, NJ 07470. . 201-694-8600 

Douglas Randan Pawcatuck, CT 06379 .. 203-599-2075 

§ Durakoot Inc, American Electronic Components, Elkhart IN 46514 . 219-264-1116 

§ Eagle Signal Controls^ Mark IV Inda Co, Austin, TX 78753 . 512-837-8300 

§t Eaton Coip./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 .. 414-449-7487 

§ Electric Switches, Inc, Los Angeles, CA 90039 . 213-660-1310 

Elec-Trol, Inc, Saugus, CA 91350 . 805-252-8330 

§ Electromatic Controls Corp, Hoffman Estates, IL 60195-2010 . 312-882-5757 

t Electronic Specialty Corp, Vancouver, WA 98665 . 206-574-5000 

Elmwood Sensors, Pawtucket Rl 02861 ... 401-727-1300 

§ Emi ComFX)nents, Richmond, VA 23236 .. 804-794-6367 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462.. 215-941-0366 

§ Furnas Elec, Batavia, IL 60510 .... 312-879-6000 

§ GC-Thofsen, Rockford, IL 61105-1209 . 815-968-9661 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

.... 800-433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 . 312-681-7100 

§ Guardian Elec. Mfg Co, Chicago, IL 60607 . 815-337-0050 

§ Gunther. W, GmbH, D 8500 Nurnberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hasco Components, Inc, Beilrose Village, NY 11001 . 516-328-9292 

Hold-Heet Products Corp, Chicago, IL 60640 .. 312-728-4454;312-728-4455 

§ Inmark Corp, Norwalk, CT 06854 .... 203-866-8474 

§ Interconnect Devices, Inc, Kansas City, KS 66106 . . 913-342-5544 

Intemationai Mircoelectronics, Arlington, TX 76003.. 817-561-2244 

§ISKRA Electronics, Inc, Plainview, NY 11803 .. 516-349-0222 

Jaico Products, Jsudinger Mfg. Co, Inc, Chicago, IL 60622 . 312-421-1090 

§ Magnecraft Electric Co, Northbrook IL 60062-5376 . 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

Mouser Electronics, Mansfield, TX 76063 . . 800-346-6873 

§ Ohmite Manufacturing Co, Skokie, IL 60076 . 312-675-2600 

§Omron Elctms, Inc, Control Comps Div, Schaumburg, IL 60173 . 312-843-7900 

§ Original Electric Mfg. Co, Inc, Middlesex, hU 08846 .. 201-271-5770 

§ Philips ECG, American Philips Co, Waltham, MA 02254 . 617-890-6107 

Relay Service Co, Chicago, IL 60651 .. 312-252-2700 

t Relay Specialties, Oakland, NJ 07436 .. . 201-337-1000 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 . 914-681 -0700 

t Solid State Electronics Co^, Northridge, CA 91324... 818-993-8257 

Spectron Glass & Electronics, Inc, Hauppauge, NY 11788 .. 516-582-5600 

§ Spemco Switches, St Clair Shores, Ml 48080 .. 800-482-2828 

§ Square D Co, Palatine, IL 60067.. 312-397-2600 

§ Stancor Products, Hamilton Standard Controls, Loganspoit, IN 46947 ... 219-722-2244 

^etron Intemationai, Inc, Buffalo, NY 14203 .. . 716-854-3443 

fSTl, Control Components Div, San Diego, CA 92126-4507. .619-566-7680; 

800-826-5053 

Switches Unlimited, Inc, Woodside, NY 11377 . . 718-478-5000;800-221-0487 

§SyracuseElctms.Div. of Pass & Seymour, Syracuse, NY 13221 .. 315-488-4911 

§ Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

Tane Alarm Products, Floral Parte, NY 11001 .. 516-328-3351 

§ T-Bar Incorporated, a Data Switch Co, Shelton, CT 06484 .. 203-926-1801 

§ Theta-J Corporation, Wakefield, MA 01880... 617-246-4000 

§Time Mark Corp, Tulsa, OK 74116 . 918-438-1220 

United Technologies Control Systems, Loganspoit IN 47401 ... 219-747-6142 

Vanguard Relay CorpL, Warwick Rl 02886 .. . 401-732-0700 

Relays, High Voltage (500 Volts & Over)-4500 

§ Attach Corp., Somerville, NJ 08876,201-359-4454 . B*1421 

§ American Relays, Inc., Santa Fe Springs, CA 90670,213-944-0447 . B*1422 

Aromat Corp., New Providence, NJ 07974,201-464-3550 .. B*1434 

§ C.P. Clare Corp., Chicago, IL 60645,312-262-7700. . B*1442 

fComputerComponents, Inc., Pelham, NY 10803,914-738-1611 . B*1449 

Coto Corporation, Providence, Rl 02907,401-943-2686 . B*1451-1453,1455 

§ Crydom Company, Cenritos, CA 90701, 213-865-3536. . B*1456,1458 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . B*1464-1465,1468 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 . . B*1475 

Globtek, Inc., N. Bergen, NJ 07047,201-861-0246 .... C*1369 

§ Gordos, A FHnt industries Company, Rogers, AR. 72757, AR 72757,501-636-5000 

...... B*1495,1498,1504 

§ Intemationai Rectifier Corp., Semiconductor Div., El Segundo, CA 90245, 

213-772-2000 ..... B*1543 

tKilovac Corp., Santa Barbara, CA 93140-4422,805-684-4560 . 8*1552-1557 

tLSI Jennings, Sanliose, CA95122-2696,408-292-4025 .. B*1571-1572 


NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 ......... B*1587 

§ Omron Electronics, Inc., Consumer & Commerical Diiv., Schaumburg, IL 60173, 

312-843-7900 ....... B*1S96 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

....... B*1S97 

§t Ross Engineering Corp., Campbell, CA 95008,408-377-4621 ........... B*1615 

§ Silicon Power Cube Corp., Long Beach, CA 90805,213-634-9390 ... B*1624-1626 

Airpax Co, Frederick Div, Frederick MD 21701 .. 301-663-5141 

Allied Control, Plantsville, CT 06479 .... 203-621-6771 

Durakool, Inc, American Electronic Components, Elkhart, IN 46514 . 219-264-1116 

§t Eaton Corp/Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 ....... 414-449-7487 

Elec-Trol, Inc, Saugus, CA 91350.. 805-252-8330 

Electroswitch, Unit of Electro Switch Corp, WeyiTKtuth, MA 02188 . 617-335-5200 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462. 215-941-0366 

Gordon Products, Brookfield, CT 06804... 203-775-4501 

§ Gunther, W, GmbH, D 8500 Nurnberg 82, WEST GERMANY ......... (0)911 /65521 or 

65520 

Hasco Components, Inc, Beilrose Village, NY 11001 . 516-328-9292 

Hi-G Company, A Subsidiary of Nytronics Inc, Hartford, CT 06114 . 203-522-8600 

§t Interconnect Devices, Inc, Kansas City, KS 66106 .. . 913-342-5544 

§ Magnecraft Electric Co, Northbrook IL 60062-5376.. 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 ... 213-452-1336 

§ Relay Specialties, Oakland, NJ 07436... . 201-337-1000 

§ Square D Co, Palatine, IL 60067 .. 312-397-2600 

Standex Electronics, Standex International, Cincinnati, OH 45209 _ __ 513-871-3777 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532. 803-393-5421 

§ Wabash Magnetics, Wabash, IN 46992 .. .. 219-563-2191 

Relays, Hybrid-4500 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550. B*1439 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700. B*1442 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . B*1488 


§ Gordos, A Flint industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

. B*1499,1501-1502,1504 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 

. B*1534-1535 

§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003,213-232-8221 

. B*1569 

Matrix Systems Corp., Calabasas, CA 91302,818-992-6776. B*1579 

§ Potter & Brumfield. A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

. B*1597,1603 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 ... 8*1624-1627 

§ T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484, 203-926-1801 

. B*1850 

§t Teledyne Relays, Teledyne, ina,* Hawthorne, CA 90250,213-777-0077 


. 8*1640-1650 

Antex Electronics Corp, Gardena, CA 90248.. .. 213-532-3092 

t Argent Electronics, Troy, OH 45373 .. . 513-335-0031 

t Babcock Inc, Orange, CA 92667 .. . 714633-3700 

Cardinal Control Co, Kensington, CT 06037 . .. 203-828-6379 

Control Engrg, Inc, West Springfield, MA 01089 .. 413-781-1330 

Douglas Randall, Pawcatuck CT 06379 . 203-599-2075 

§ Eagle Signal Controls^ Mark IV Inds. Co, Austin, TX 78753 .. 512-837-8300 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414449-7487 

Eleo-Trol, Inc, Saugus, CA 91350 ... 805-252-8330 

Electronic Specialty Corp, Vancouver, WA 98665 . . 206-574-5000 

§ Emi Components, Richmond, VA 23236 .. .. 804-794-6367 

§ Gunther, W, GmbH, D 8500 Nurnberg 82, WEST GERMANY . (0)911/65521 or 

65520 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 .. 408-747-0550 

§t Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

§ Magnecraft Electric Co, Northbrook IL 60062-5376.. 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

§ Midtex Relays, Inc, El Paso, TX 79906. . 915-772-1061 ;1-800-MIDTEX1 

§ Phoenix Contact, Harrisburg, PA 17111 . . 717-944-1300 

Relay Service Co, Chicago, IL 60651 ... 312-252-2700 

§ Square D Co, Palatine^ IL 60067 .. . 312-397-2600 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532. 803-393-5421 

t Teledyne Microelectronics, Los Angeles, CA 90066 ...... 213-822-8229;213-870-9831 

§t Teled^e Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

. 213-777-0077 

§ Theta-J Corporation, Wakefield, MA 01880. . 617-2464000 

United Technologies Control Systems, Logansport, IN 47401 . 219-747-6142 

Vanguard Relay Corp, Warwick, Rl 02886 .. 401-732-0700 


Relays, Impulse - See Relays, Stepping (Vol. B) 

Relays, I/O Modules ~ See Modules, I/O Relays (Vol. A) 


Relays, Latching-4500 

§ Allied Control, Plantsville, CT 06479, 203-621-6771 ... B*1419 

§ American Relays, Inc., Santa Fe Springs, CA 90670,213-944-0447 ...... B*1422 

§ American Zettler, Aliso Viejo, CA 92656,714-831-5000.. B*1428-1431 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 


§C.P. Clare Corp., Chicago, IL 60645,312-262-7700..... B*1442 


§t Communications Instruments, Inc., Fairview, NC 28730,704-628-1711 

..... B*1444-1445 


§—Product sold through distributors t—Product meets MIL specs 


B*80 
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PRODUCT INDEX & DIRECTORY 


Relays, Motor Start-4500 


Goto Corporation, Providence, Rl 02907,401-943-2686 . B«1451 

§ Deltrol Controls, Milwaukee, Wl 53215, 414-671-6800 . B*1462 

Eichhoff Electronics, Warwick, Ri 02886,401-738-1440 . 8*1470-1471 

t Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 . B*1469 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 . B«1474 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . 8*1488-1489 


§ nr Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 .. 8*1546-1550 
§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

. 8*1559-1563 

§t Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

. 8*1565 

t LSi Jennings, San Jose, CA 95122-2696, 408-292-4025 . 8*1572-1573 

§Midtex Relays, Inc., El Paso, TX 79906, 915-772-1061 ;1-800-MIDTEX1 

. 8*1581-1582 

NEC Electronics. Inc., Mountain View, CA 94039,415-960-6000 

. 8*1586-1587,1591 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . 8*1592-1596 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

. 8*1597,1603,1606 

§Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

.. 8*1617-1622 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 . 8*1635-1636,1638 

§T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484, 203-926-1801 

... 8*1850 


§ Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

. 8*1495-1498 

§ Hamlin, Uke Mills, Wl 53551,414-648-2361 . 8*1513 

Leach Relay Division, Leach Corporation, Los Angeles, CA 90003,213-232-8221 

. 8*1562 

Matrix Systems Corp., Calabasas, CA 91302, 818-992-6776 ... B*1579 

§ Midtex Relays, Inc., El Paso, TX 79906, 915-772-1061 ;1-800-MIOTEX1 ... B*1584 

§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 . B*1591 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-6001,812-386-1000 

. B*15i7 

t Babcock, Inc., Orange, CA 92667 . 714-633-3700 

§ Cosar Corporation, Dallas, TX 75238 . . 214-340-4584;800-527-1207 

Douglas Randall, Pawcatuck, CT 06379 . 203-599-2075 

Durakool, Inc, American Electronic Components, Elkhart, IN 46514 . 219-264-1116 

§ El & S Corporation, Stoneham, MA 02180 . 617-438-5300 

§ Elec-Trol, Inc., Saugus, CA 91350 . 805-252-8330 

Gordon Products, Brookfield, CT 06804. 203-775-4501 

§ Gunther, W., GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Masco Components, Inc, Bellrose Village, NY 11001 . 516-328-9292 

§ Magnecraft Electric Co, Northbrook, IL 60062-5376 . 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

§ Relay Specialties, Oakland, NJ 07436... 201 -337-1000 

SpeCtron Glass & Electronics, Inc, Hauppauge, NY 11788 . 516-582-5600 

§t Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 


§t Teledyne Relays, Teiedyne, Inc., Hawthorne, CA 90250, 213-777-0077 


.. 8*1640-1650 

§ Wabash Magnetics, Wabash, IN 46992, 219-563-2191 . 8*1653 

§ Action Instruments, San Diego, CA 92123 . 619-2^9-5726 

AD. Data, lnc.:Photographic Sciences Corp.(PSC), Webster, NY 14580 .. 716-265-1600 
Advanced Components Inds., Inc, Spitznagel GmbH, El Segundo, CA 90245 

. 213-322-4249 

Airpax Co, Frederick Div., Frederick, MD 21701 . 301-663-5141 

t Alarm Controls Corporation, Deer Park, NY 11729 . 516-586-4220 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§ Amerace Corporation, Hackettstown, NJ 07840 . 201-852-1122 

Amerace Corp, Elastimold Div, Hackettstown, NJ 07840 . 201-852-1122 

tBabcocK Inc, Orange, CA 92667 .. 714-633-3700 

Cardinal Control Co, Kensington, CT 06037 . 203-828-6379 

t Computer Components, Inc, Pelham, NY 10803 .. 914-738-1611 

Control Engrg, Inc, West Springfield, MA 01089 ... 413-781-1330 

§ Comell-Dubilier Elctrna/Sangamo Comps, New Bedford, MA 02744, MA 02741 

. 508-996-8561 

§ Comell-Dubilier Elctrns, Wayne, NJ 07470.. 201 -694-8600 

§t Deutsch Relays, Inc, East Northport, NY 11731 . 516-499-6000 

Douglas Randall, PawcatucK CT 06379 . 203-599-2075 

t Dow-Key Microwave Corporation, Ventura, CA 93003 . 805-650-0260 

§ Eagle Signal ControlsA Mark IV Inda Co, Austin, TX 78753 . 512-837-8300 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 .. 414-449-7487 

§ Elec-Trol, Inc, Saugus, CA 91350 . 805-252-8330 

Electroswitch, Unit of Electro Switch Corp, Weymouth, MA 02188 . 617-335-5200 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462 . 215-941-0366 

§Fumas Elec, Batavia, IL 60510 . 312-879-6000 

§t Gems Sensors Division, IMO Delaval Inc., Plainville, CT 0602-1198 . 203-677-1311 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 . 312-681-7100 

Masco Components, Inc, Bellrose Village, NY 11001 . 516-328-9292 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 . 408-747-0550 

Information Transfer Indl. Inc, Holcomb, NY 14469 . 716-657-7074 

§ Inmark Corp, NorwalK CT 06854 . 203-866-8474 

Jaico Producta Jaidinger Mfg. Co, Inc, Chicago, IL 60622 . 312-421-1090 

tKilovac Corp, Santa Barbara, CA 93140-4422 ... 805-684-4560 

Liberty Controla Shorewood, IL 60435 . 815-725-2241 

§ Magnecraft Electric Co, Northbrook IL 60062-5376 .. 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

Matrix Systems Corp, Calabasas, CA 91302 . 818-992-6776 

§ Ohmite Manufacturing Co, Skokie, IL 60076 . 312-675-2600 

§ Omron Elctrns, Inc, Control Comps. Div, Schaumburg IL 60173 . 312-843-7900 

Original Electric Mfg Co, Inc, Middlesex, NJ 08846 . 201-271-5770 

Relay Service Co, Chicago, IL 60651 ... 312-252-2700 

t Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

t Ross Engineering Corp, Campbell, CA 95008.. 408-377-4621 

tSage Laboratories, Inc, Natick, MA 01760 .. 508-653-0844 

t Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 . 617-340-0700 

t Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

§ Square D Co, Palatine, IL 60067. . 312-397-2600 

Standex Electronics, Standex Intemationali Cincinnati, OH 45209 . 513-871-3777 

Stetron International, Inc, Buffalo, NY 14203 . 716-854-3443 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

.. 609-589-7500 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221-0487 

t Teledyne Microwave, Mountain View, CA 94043 .. 415-968-2211 

§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

... 213-777-0077 

Vanguard Relay Corp, Warwick, Rl 02886 . 401-732-0700 

Relays, Mercury-Wetted Contacts-4500 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . 8*1422 

§t C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 . 8*1442-1443 

t Computer Components, Inc., Pelham, NY 10803, 914-738-1611 . 8*1449 

Coto Corporation, Providence, Rl 02907,401-943-2686 .. 8*1451-1452,1455 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 . 8*1474-1475 


§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 


29532 . 803-393-5421 

§ Wabash Magnetics, Wabash, IN 46992 ... 216-563-2191 

Relays, Meter-4500 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 .... B*1098. D*1410 

A & D Elec. Instrs., Glendale, NY 11385 ...... 718-275-6516 

Airpax Co, Sensor Div, A Division of North American Philips Corp, Cheshire, CT 06410 

..... 203-272-0301 

§ ARGA Controls, Pasadena, CA 91105... 213-682-3314 

§ Beckman Industrial Corp, Emerson Electric Co, San Diego, CA 92123 .. 619-495-3200 

§ Beede Electrical Instrument Co, Inc, Penacook, NH 03303 . 603-753-6362 

Calex Mfg Co, Inc., Pleasant Hill, CA 94523 . 415-932-3911 

Crompton Instruments, Inc, Glendale Heights, IL 60139 . 312-351-9888 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 60007 . 312-593-1107 

Digitec, Marion, OH 43302 . 614-387-3444 

§ Electro Industries, Div. El. Elctrns, Inc, Westbury, NY 11590 . 516-334-0870 

I.M.C, (International Microtronics Corp.), Tuscon, AZ 85714 . 602-748-7900; 

1-800-433-3767 

§t International Instruments-APrime Technology Company, N. Branford, CT 06471 

.. 203-481-5721 

§ Jewell Electrical Instruments, Manchester, NH 03108-4038 . 603-669-6400 

§ Larson Instrument Orangeburg NY 10962 . 914-359-3800 

§ LFE Instruments Div, Clinton, MA 01516-3099 . 508-835-1000 

§ Martel Electronics, Windham, NH 03087 . 603-893-0886;800-821-0023 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

§ Newport Electronics, Santa Ana, CA 92704-4426 . 714-540-4914 

Q.V.S, Inc, East Orange, NJ 07017 . 201-673-3996 

§ Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 . 617-340-0700 

§ Simpson Electric Co, Elgin, IL 60120 . 312-697-2260 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-586-7500 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532. 803-393-5421 

Texmate, Inc., Solana Beach, CA 92075.. 619-481 -7177 

§ Yokogawa Corp. of America, Newnan, GA 30265 . 404-253-7000 

Relays, Motor Start-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B*1413 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 ... 8*1437,1439 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700. B*1442 

Coto Corporation, Providence, Rl 02907, 401-943-2686 . B*1451 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . B*1466-1468 

Fujitsu of America, Santa Clara, CA 95054, 408-562-1000 . 8*1480 

Hasco Components, Inc., Bellrose Village, NY 11001, 516-328-9292 . 8*1521 

§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 ...... 8*1551 


§t Leach Relay Division, Leach Corporation, Los Angles, CA 90003, 213-232-8221 

. 8*1559-1563 

§ Une Electric Products, Hartford, CT 06141, 2O3-659-3573;1-80©-331-1137 

.. 8*1565 

LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 ................ B*1571 

§ Midtex Relays, Inc., El Paso, TX 79906,915-772-1061 ;1-S00-MIOTEX1 

. 8*1584-1585 

§ Potter & Brumfield, A Siemens Co.. Princeton, IN 47671-0001,812-386-1000 

.. 8*1597,1601 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 


Darlington, SC 29532, 803-393-5421 . 8*1635,1637 

§ Altech Corp, Somerville, NJ 08876 ...... 201-359-4454 

§ Arrow Hart Components, Cooper Irxlustries, Charlott^ville, VA 22906-9050 

........ 804-974-5100 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 ... 508-685-4371 

Bosch, Robert Corp., Broadview, IL 60153 .... 312-865-5200 

Cardinal Control Co, Kensington, CT 06037 ... 203-828-6379 

§ Comell-Dubilier Elctrna/Sangamo Compa, New Bedford, MA 02744, MA 02741 

........ 508-996-8561 

§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514 . 219-264-1116 

Electronic Specialty Corp., Vancouver, WA 98665 .. 206-574-5000 

Elmwood Sensors, Pawtucket, Rl 02861 ... 401 -727-1300 

§ Furnas Elec., Batavia, IL 60510 ........ 312-879^000 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 


B*81 






















































































































































Relays, Motor Start-4500 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§ Qordos, A Flint Industries Company. Rogers, AR 72757. AR 72757 . 501-636-5000 

§ Gunther. W, GmbH, D 8500 Numberg 82. WEST GERMANY . (0)911 /65521 or 

65520 

§KBElectronics. Brooklyn. NY 11207 .... 718-257-3300 

§ Magnecraft Electric Co, Northbrook, IL 60062-5376 .. 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 ... . 213-452-1336 

Omega Engineering, Stamford, CT 06907 ........ 800-826-6342 

§ Original Electric Mfg. Co, Inc, Middlesex, NJ 08846 . 201-271-5770 

§ Payne Engineering, Scott Depot, WV 25560. .. 304-757-7353 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

§ Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 ... 617-340-0700 

§ Square D Co, Palatine, IL 60067 .. . 312-397-2600 

§Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

....... 609-589-7500 

Texas Instruments, Connector System, Attleboro, MA 02703 ....508-699-5269; 

508-699-3450 

Texas Instrs, Matls. & Controls Grp, Attleboro, MA 02703 ..... 617-699-3800 

United Technologies Control Systems, Logansport, IN 47401 .. 219-747-6142 

Vanguard Relay Corp, WarvridK Rl 02886 . . 401-732-0700 

Relays, Phase Sensing-4500 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 . . B«1421 


§t Hi-G Company, A Subsidiary of Nytronics inc., Hartford, CT 06114, 203-522-8600 

.......... B«1538 

Leach Relay Dhri^on, Leach Corporation, Los Angeles, CA 90003, 213-232-8221 

...... B*1561 

§ Midtex Relays, Inc., El Paso, TX 79906, 915-772-1061 ;1-800-MIDTEX1 


. B«1583-1585 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 ... B«1624-1625 
§t STI, Control Components Div., San Diego, CA 92126-4507, 

619-566-7680,800-826-5053 . B*1631 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§t Antex Electronics Corp, Gardena, CA 90248 . 213-532-3092 

§ ARGA Controls, Pasadena CA 91105 . 213-682-3314 

t Argent Electronica Troy, OH 45373 . 513-335-0031 

» t Babcock, Inc, Oranga CA 92667 . 714-633-3700 

Cardinal Control Co, Kensington, CT 06037 . 203-828-6379 

Crompton Instrumenta Inc, Glendale Heighta IL 60139 . 312-351-9888 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 60007 . 312-593-1107 

Crydom Company, Cerritoa CA 90701 . 213-865-3536 

§ Diversified Electronica Inc, Evansville, IN 47706-1140 . 812-426-2806 

§ Eaton Corp./Cutler-Hammer Proda Aerospace & Commercial Controls Div, Milwaukea 

Wl 53216 . 414-449-7487 

§ Electromatic Controls Corp, Hoffman Estatea IL 60195-2010 ... 312-882-5757 

t Electronic Specialty Corp, Vancouver, WA 98665 .. 206-574-5000 

§ Furnas Elec, Batavia IL 60510 . 312-879-6000 

§t Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

t Logitek, Inc, Ronkonkoma NY 11779 . 516-467-4200 

Master Electronic Controla Los Angelea CA 90025 . 213-452-1336 

§ Relay Specialtiea Oakland, NJ 07436 . 201-337-1000 

§ Struthers-Dunn Military Relaya Sub. Of Nytronica Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

§Struthers-Ounn Industrial & Commerical Relaya Sub. of Nytronica Inc, Darlington, SC 

29532. 803-393-5421 

§ Syracuse Elctma Div. of Pass & Seymour, Syracuse, NY 13221 . 315-488-4911 

t Tempo Instrument, Inc, CommacK NY 11725 . 516-864-3700 

§Time Mark Corp, Tulsa OK 74116... 918-438-1220 

t Wilmar Electronica Inc, Torrance, CA 90505 . 213-326-6668 

Relays, Plug-in-4500 

t Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B*1413 

Allied Control, Plantsvilie, CT 06479, 203-621-6771 . . B«1415-1419 

Altech Corp., Somerville, NJ 08876, 201-359-4454 . . B«1421 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550. B«143S,1437-1439 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700. B«1442 

t Computer Components, inc., Pelham, NY 10803,914-738-1611 . B*1449 

§ Deltrol Controls, Milwaukee, Wl 53215,414-671-6800 .. B«1462-1463 

§t Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 . B«1469 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . B«1489 

Giobtek, Inc., N. Bergen, NJ 07047,201-861-0246 . .. C«1369 

§ Gordos, A Rint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

. B*1503,1505-1506 

§ Grayhili Inc., La Grange, IL 60525, 708-354-1040 . B«1510 


§t Hi-G Company, A Subsidiary of Nytronics inc., Hartford, CT 06114, 203-522-8600 

... B«1528,1538 

§ ITT Components, ITT Corporation. Irvine, CA 92718, 714-727-3001 .. B*1547,1551 
§t Leach Relay Division, Leach Corporation. Los Angeles, CA 90003,213-232-8221 

. BM561-1563 

§t Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

.. B«1565 

Master Electronic Controls, Los Angeles, CA 90025,213-452-1336 .. 6*1576-1577 

§ Midtex Relays, Inc., El Paso, TX 79906,915-772-1061 ;1-800-MIDTEX1 

.. B*1580-1581 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . B*1595-1596 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

. B*1597,1600-1601,1603-1604,1606-1608,1610-1611 

§ Schrack North America Corp., Ronkonkoma, NY 11779-7209,516-737-(M)99 

.. 6*1617-1622 

STI, Control Components Div., San Diego, CA 92126-4507, 

619-566-7680;800-826-50« . B*1631 

§t Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc., Pitman, NJ 08071-0901, 

609-589-7500 .. B*1632-1633 

§tStriJthers-Dunn indusbfai & Comnwrical Relays, Sub. of Nytronics, Inc., 

Darlington,SC29532,803-393-5421 .. 6*1636-1637 


§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250,213-777-0077 


.... . . 6*1640-1650 

§ Action Instruments, San Diego, CA 92123 .........................,.... 619-279-5726 

Advanced Components Inds., Ino, Spitznagel GmbH, El Segundo, CA 90245 

............ 213-322-4249 

§ Amerace Corporation^ Hackettetown, NJ 07840 .. 201-852-1122 

§ American Control Products, Div. of Precision Timer Co, Ino, W^tbrooK CT 06498 

............ 203-399-6253 

§ American Zettler, Aliso Viejo, CA 92656.. .. 714-831-5000 

§tAmperite Co, Inc, Union City, NJ 07087 .. . 201-864-9503 

Antex Electronics Corp, Garctena, CA 90248. . 213-532-3092 

tBabcock, Inc,Orange, CA 92667 .... 714-633-3700 

§ Bosch, Robert Corp, Broadview, IL 60153 .. 312-86fr-5200 

§ Brentek Intemationat Inc, Reading, PA 19601 ... 215-375-7200 

Cardinal Control Co, KensIngtoa CT 06037 .. . 203-828-6379 

§t Communications Instruments, Inc, Fairview, NC 28730 . 704-628-1711 

Comell-Dubilier Elctma/Sangamo Comps, New Bedford, MA 02744, MA 02741 

....... 508-996-8561 

§ CornelFDubilier Elctms, Wayne, NJ 07470. . 201-694-8600 

Douglas Randall, PawcatucK CT 06379 . 203-599-2075 

§ Eagle Signal ControlsiA Mark IV Inds. Co, Austin, TX 78753 . 512-837-8300 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee 

Wl 53216 ....... 414-449-7487 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462 . 215-941-0366 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 . 312-681-7100 

§ Guardian Elec. Mfg. Co, Chicago, IL 60607 . 815-337-0050 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hasco Components, Inc, Bellrose Village, NY 11001 . 516-328-9292 

§IDEC Corporation, Sunnyvale, CA 94089-2211 . 408-747-0550 

Information Transfer Indl. Inc, Holcomb, NY 14469 . 716-657-7074 

ISL Products Int’t Ltd, Syosset NY 11791 -6093 . 516-937-3475 

Jaico Products, Jaldinger Mfg. Co, Inc, Chicago, IL 60622 . 312-421-1090 

Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

Liberty Controls, Shorewood, IL 60435 . . 815-725-2241 

§ Magnecraft Electric Co, Northbrook, SL 60062-5376 . 312-564-8800 

§ Ohmite Manufacturing Co, Skokie, IL 60076 . 312-675-2600 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

§ Original Electric Mfg Co, Inc, Middlesex, NJ 08846 . 201-271-5770 

Relay Service Co, Chicago, IL 60651 .. . 312-252-2700 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 . 617-340-0700 

t Solid State Electronics Corp, Northrldge, CA 91324.. 818-993-8257 

§ Spemco Switches, St Cl^r Shores, Mi 48080 . 800-482-2828 

§ Square D Co, Palatine, IL 60067. . 312-397-2600 

§ Stancor Products, Hamilton Standard Controls, Loganspoil, IN 46947 ... 219-722-2244 

Switches Unlimited, Inc, Woodside, NY 11377 . 718478-5000;800-221-0487 

§Tapeswitch Corp. of America, Farmingdale, NY 11735 .. 516-694-6312 

United Technologies Control Systems, Logansport IN 47401 . 219-747-6142 

§ Vanguard Relay Corp, Warwick, Rl 02886 . . 401-732-0700 

Relays, Power-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 ... B*1413 

Allied Control, Plantsvilie, CT 06479, 203-621-6771 ... B*1417 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 . B*1421 

§ American Zettler, Aliso Viejo, CA 92656,714-831-5000. B*1428-1431 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 

. .. B*1432-1433,1436-1439 

§C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 .. . B*1442 

Coto Corporation, Providence, Rl 02907,401-943-2686 ... B*1451 

§ Crydom Company, Cerritos, CA 90701, 213-665-3536. . B*1456,1458 

§ Deltrol Controls, Milwaukee, Wl 53215,414-671-6800 . B*i462-1463 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 ... B*1464-1468 

Eichhoff Electronics, Warwick, Rl 02886, 401-738-1440 ... A*1652, B*1470-1471 

Fujitsu of America, Santa Clara, CA 95054,408-562-1000 . B*1485-1487 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . B*1489,1491 

§ Giobtek, inc., N. Bergen, NJ 07047, 201-861-0246 ... B*1493 

§ Gordos, A Flint industries Company, Rogers, Aa 72757, AR 72757, 501-636-5000 

.'. B*1499-1500 

§ Grayhili Inc., La Grange, IL 60525, 708-354-1040 . . B*1510 

Hamlin, Uke Mills, Wl 53551, 414-648-2361 ... . B*1513 

Hasco Components, inc., Bellrose Village, NY 11001, 516-328-9292 
..... B*1516-1521 


§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

.. B*1522,1530-1531 

§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . B*1540 

international Rectifier Corp., Semiconductor Div., El Segundo. CA 90245, 

213-772-2000 .. B*1543 

§ nr Components, ITT Corporation, Irvind, CA 92718, 714-727-3001 .. B*1547,1551 

t Kilovac Corp., Santa Barbara, CA 93140-4422,805-684-4560 . B*1552-1557 

§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003,213-232-8221 

... B*1559,1561-1563 

§ Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 


. B*1565 

t LSI Jennings, San Jose, CA 95122-2696,408-292-4025 _____ B*1571-1572 

Mallory Timers, Emhait Elec./Eictm. Grp., Indianapolis, IN 46201,317-636-5353 

. B*1575 

Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 .. D*2214 

Master Electronic Controls, Los Angeles, CA 90025,213-452-1336 . B*1576 

§ Midtex Relays, Inc., El Paso, TX 79906,915-772-1061;1-800-MIDTEX1 

. B*1580-1585 

§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 .... B*1588-1589 
§ Omron Electronics, inc.. Consumer & Commerical Div., Schaumburg, IL 60173, 
312-843-7900 . B*1594-1596 


B*82 


§—Product sold through distributors t—Product meets MIL specs 


EEM 1989 













































































































































PRODUCT INDEX & DIRECTORY _ 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,612-386-1000 

. B«1597,1604-1606 

§t Ross Engineering Corp., Campbell, CA 95008, 408>377-4621 . B*1615 

§Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

. B«1617-1622 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9^ ... 8*1624-1627 
§ Struthers-Dunn industrial Commericai Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 . 8*1634-1639 

Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 

. 8*1640-1650 


Relays, Printed Circuit Mounting-4500 

§ Gordos, A Flint industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 
... 8*1494,1496-1499,1501-1502 


§Grayhiil Inc., La Grange, 1160525,708-354-1040 .. 8*1510-1511 

§ Hamlin, Lake Mills, Wl 53551,414-648-2361 ... 8*1513 


Masco Components, Inc., Belirose Village, NY 11001, 516-328-9292 

. 8*1514-1521 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

. 8*1522-1529 

Hold-Heet Products Corp., Chicago, IL 60640, 312-728-4454;312-728-4455 
. 8*1539 


Advanced Components Inda, Inc, Spitznagel GmbH, El Segundo, CA 90245 


... 213-322-4249 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§ American Control Products, Div. of Precision Timer Co, Inc, Westbrook, CT 06498 

. 203-399-6253 

§ t Antex Electronics Corp, Gardena, CA 90248 .... 213-532-3092 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . 508-685-4371 

t Babcock, Inc, Orange, CA 92667 .. 714-633-3700 

§Basler Elec, Highland, IL 62249 . 618-654-2341 

§ Bosch, Robert, Corp, Broadview, IL 60153 . 312-865-5200 

Cardinal Control Co, Kensington, CT 06037 .. 203-828-6379 

§t Communications Instruments, Inc, Fairview, NC 28730 . 704-628-1711 

tCompac, Holbrook, NY 11741 . 516-585-3400 

§ Comell-Dubilier Elctms./Sangamo Comps, New Bedford, MA 02744, MA 02741 

. 508-996-8561 

Crompton Instruments, Inc, Glendale Heights, IL 60139 . 312-351-9888 

Crompton Instrs, Hawker SIddley, Elk Grove Village, IL 60007 . 312-593-1107 

Cross Electronics, Warrendale, PA 15086 ... 412-776-1591 

§ Curtis Instruments, Inc, ML Kisco, NY 10549.. 914-666-2971 

§t Deutsch Relays, Inc, East Northport NY 11731 . 516-499-6000 

t Dow-Key Microwave Corporation, Ventura, CA 93003 . 805-650-0260 

§ Durakool, Inc, American Electronic Components, Elkhait, IN 46514 . 219-264-1116 

§ Eagle Signal ControlsA Mark IV Inds. Co, Austin, TX 78753 . 512-837-8300 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

Elec-Trol, Inc, Saugus, CA 91350 . 805-252-8330 

Electronic Specialty Corp, Vancouver, WA 98665 . 206-574-5000 

§ Electroswitch, Unit of Electro Switch Corp, Weymouth, MA 02188 . 617-335-5200 

Elmwood Sensors, Pawtucket Rl 02861 . 401-727-1300 

§ Emi Components, Richmond, VA 23236 ... 804-794-6367 

§ FEME Electronics, Inc, Plymouth Meeting,' PA 19462.. 215-941 -0366 

Fifth Dimension, Inc, Trenton, NJ 08638 . 609-393-8350 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911/65521 or 

65520 

§ rrr Schadow, Eden Prairie, MN 55344 . 612-934-4400 

Jaico Products, Jaidinger Mfg. Co, Inc, Chicago, IL 60622 . 312-421-1090 

Liberty Controls, Shorewood, IL 60435 . 815-725-2241 

§ Love Controls Corp, Wheeling, IL 60090 . 312-541-3232 

§ Magnecraft Electric Co, NorthbrooK IL 60062-5376 . 312-564-8800 

§ Ohmite Manufacturing Co, Skokie, IL 60076 .. 312-675-2600 

§ Omron Elctms, Inc, Control Compa Div, Schaumburg, IL 60173 . 312-843-7900 

§ Opto 22, Huntington Bch, CA 92649 . 714-891-5861 

§ Original Electric Mfg. Co, Inc, Middlesex, NJ 08846 . 201-271-5770 

§ Payne Engineering, Scott Depot WV 25560. 304-757-7353 

§Phoenix Contact Harrisburg, PA 17111 . 717-944-1300 

§ Relay Specialties, Oakland, NJ 07436 . 201-337-1000 

§Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

t Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

§ Spemco Switches, St Clair Shores, Ml 48080 ... 800-482-2828 

§ Square D Co, Palatine, IL 60067 . 312-397-2600 

§ Stancor Products, Hamilton Standard Controls, Logansport IN 46947 ... 219-722-2244 

Stetron International, Inc, Buffalo, NY 14203 . 716-854-3443 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221-0487 

§ Syracuse Elctms. Div. of Pass & Seymour, Syracuse, NY 13221 . 315-488-4911 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229:213-870-9831 

§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

. 213-777-0077 

United Technologies Control Systems, Logansport IN 47401 . 219-747-6142 

Vanguard Relay Corp, WanvicK Rl 02886 . 401-732-0700 

Wilmar Electronics, Inc, Torrance, CA 90505 . 213-326-6668 

Relays, Printed Circuit Mounting (Incl. Transistor & DIP 
Case Types)-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . 8*1413 

§ Allied Control, Plantsville, CT 06479, 203-621-6771 . 8*1415,1418-1419 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 ... 8*1421 

§ American Relays, Inc., Santa Fe Springs, CA 90670,213-944-0447 . 8*1422 

§ American Zettler, Aliso Viejo, CA 92656, 714-831-5000 . 8*1428-1431 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 . 8*1432-1441 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 . 8*1442-1443 

§t Communications Instruments, Inc., Fairview, NC 28730, 704-628-1711 ... 8*1448 

t Computer Components, Inc., Pelham, NY 10803,914-738-1611 . 8*1449 

Coto Corporation, Providence, Rl 02907,401-943-2686 . 8*1451-1455 

§ Crydom Company, Cerritos, CA 90701, 213-865-3536 . 8*1456,1458,1460 

Douglas Randall. Pawcatuck, CT 06379, 203-599-2075 . 8*1465,1468 

Eichhoff Electronics, Warwick, Rl 02886,401-738-1440 

.......... A*1652,1655, 8*1470-1471 

Electronic Specialty Corp., Vancouver, WA 98665,206-574-5000 . 8*1469 

Fifth Dimension, Inc., Trenton, NJ 08638. 609-393-8350 . 8*1474-1475 

§ Fujitsu of America, Santa Clara, CA 95054,408-562-1000 . 8*1478-1487 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 ... 8*1488,1490 

§ Globtek, Inc., N. Bergen, NJ 07047, 201-861-0246 . 8*1493 


§ IDEC Corporation, Sunnyvale, CA 94089-2211,408-747-0550 . 8*1541 

International Rectifier Corp., ^miconductor Div., El Segundo, CA 90245, 

213-772-2000 . 8*1543 

§ nr Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 .. 8*1544-1551 
Kilovac Corp., Santa Barbara, CA 93140-4422,805-684-4560 ...... 8*1552-1553 

§t Leach Relay Division, Leach Corporation, Los Angeles, QA 90003,213-232-8221 

. 8*1562-1563 

t LSI Jennings, San Jose, CA 95122-2696,408-292-4025 . 8*1570 

Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336 .. 8*1576-1577 


§ Midtex Relays, Inc., El Paso, TX 79906,915-772-1061 ;1-800-MIDTEX1 

. . 8*1580-1581,1583-1585 

§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 

. 8*1586-1588,1590-1591 

§ Omron Electronics, Inc., Consumer & Commericai Div., Schaumburg, IL 60173, 

312-843-7900 . 8*1592-1596 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

. 8*1597-1602,1604,1607,1610-1612 

§Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

. 8*1617-1622 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430,201-529-8757 

. 8*1623 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 ... 8*1625,1627 

Standex Electronics, Standex International, CIrrcinnatl, OH 45209, 513-871-3777 

. 8*1629 

§ Struthers-Dunn Industrial & Commericai Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532,803-393-5421 . 8*1634,1639 

§tTeiedyne Relays, Teledyna, Inc., Hawthorne, CA 90250,213-777-0077 

. 8*1640-1650 

§ Wabash Magnetics, Wabash, IN 46992,219-563-2191 . 8*1652-1653 

Advanced Components Inds., Inc., Spitznagel GmbH, El Segundo, CA 90245 

. 213-322-4249 

§ American Control Products, Div. of Precision Timer Co, Inc, WestbrooK CT 06498 


. 203-399-6253 

§tAmperite Co, Inc, Union City, NJ 07087 . 201-864-9503 

Antex Electronics Corp, Gardena, CA 90248 . 213-532-3092 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . 508-685-4371 

t Babcock, Inc, Orange, CA 92667 .. 714-633-3700 

§ Bosch, Robed, Corp, Broact/iew, IL 60153 . 312-865-5200 

Cardinal Control Co, Kensirigton, CT 06037 . 203-828-6379 

§Cornell-Dubiiier Elctrns./Sangamo Comps, New Bedford, MA 02744, MA 02741 

. 508-996-8561 

§ Comell-Dubilier Elctms, Wayne, NJ 07470 . 201 -694-8600 

§Cosar Corporation, Dallas, TX 75238 . 214-340-4584;800-527-1207 

§ Deltrol Controls, Milwaukee, Wl 53215 . 414-671-6800 

§ Durakool, Inc, American Electronic Components, Elkhart, IN 46514 . 219-264-1116 

§ Eagle Signal Controls A Mark IV Inds. Co, Austin, TX 78753 . 512-837-8300 

§Elec-Trol, Inc, Saugus, CA 91350. 805-252-8330 

t Electro National, Canton, MS 39046 . 601-859-5511 

§ Emi Components, Richmond, VA 23236 . 804-794-6367 

§ FEME Electronics, Inc, Plyrrxxjth Meeting, PA 19462 . 215-941-0366 

Gordon Products, Brookfield, CT 06804. 203-7754501 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 . 312-681-7100 

§ Guardian Elec. Mfg. Co, Chicago, IL 60607 . . 815-337-0050 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hughes Aircraft Co, Microelctms. Sys. Div, Irvine, CA 92715 . 714-752-3800 

§ Inmark Corp, Norwalk, CT 06854 . 203-866-8474 

INRESCO, Inc, Pt Pleasant, NJ 08742 . 201-892-5881 

§ nr Schadow, Eden Prairie, MN 55344. 612-9344400 

Leach Control Products Div., Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

Line Electric Products, Hartford, CT 06141 . 203-659-3573:1-800-331-1137 

§ Magnecraft Electric Co, Northbrook, IL 60062-5376.. 312-564-8800 

Mallory Timers, Emhart Elea/Elctra Grp, Indianapolis, IN 46201 . 317-636-5353 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

§ Opto 22, Huntington Bch, CA 92649. 714-891-5861 

§ Original Electric Mfg Co, Inc, Middlesex, NJ 08846 . 201-271-5770 

Preferred Electronics, Inc, Westfield, MA 01086 .. 413-568-2301 

Relay Service Co, Chicago, IL 60651 .. 312-252-2700 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199. 800-2454501 

§ShokaiFarEasLLtd,Hartsdale,NY 10530 ....... .. 914-681-0700 

§ Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 .. 617-340-0700 

§ Solid State Relays, Oak BrooKIL 60521 .. 312-932-1660 

Spectron Glass & Electronics, Inc, HaufiHPSUjge, NY 11788 . 516-582-5600 

Stetron International, Inc, Buffalo, NY 14203 . .. 716-^854-3443 

STI, Control Components Div, San Diego, CA 92126-4507.. 619-566-7680; 

800-826-5053 


§ Struthers-Dunn Military Rela^ Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

...... 609-589-7500 

§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 


....... 213-777-0077 

Thermosen, Stamford, CT 06904 . . .. 203-324-6125 

ItThetarJ Corporation, Wakefield, MA 01880 . 617-246-4000 

United Technologies Control Systems, Logansport, IN 47401 . 219-747-6142 

Vanguard Relay Corp, Warwick Rl 02886 .. 401-732-0700 


EEM 1989 §—Product sold through distributors t-Product meets MIL specs B»83 



























































































































































Relays, Programmable--4500 


PRODUCT INDEX & DIRECTORY 


Relays, Programmable-4500 

Attech Corp., Somerville, NJ 08876^ 201-359-4454 . .. B*1421 

§ Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

.. B-1538 

Matrix Systems Corp., Calabasas, CA 91302,818-992-6776. B*1579 

§ Mkttex Relays, inc., El Paso, TX 79906,915-772-1061;1-800-MIDTEX1 ... B«1S8S 
§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

.. B«1597,1607 

§AmeraceCorporation,Hackettstown,NJ07840 .. 201-852-1122 

§ American Control Products, Div. of Precision Timer Co, Inc, Westbrook, CT 06498 

... 203-399-6253 

Cardinal Control Co, Kensington, CT 06037 .. . 203-828-6379 

CDS - Cotoiado Data Sys, Englewood, CO 80110_ 303-762-1640;800-CDS-ATE1 

CYTECCorp,Penfield,NY 14526 . .. ... 716-381-4740;80a-346-3117 

§ Eagle Signal Controls^ Mark IV Inds. Co, Austin* TX 78753 .. 512-837-8300 

§ Gems Sensors Division, IMO Deiaval inc, Plainviile, CT 0602-1198 ..... 203-677-1311 
GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

.. 800-433-4837 

GTE Switching & Telephone Products, Northlake,iL 60164 . 312-681-7100 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Information Transfer IndL Inc, Holcomb, NY 14469 . 716-657-7074 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

Switches Unlimited, Inc, Woodskte, NY 11377 . 71 &-478-5000;800-221 -0487 

Relays, RF (Incl. Antenna & Coaxial)-4500 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . B*1422 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 .. B*1434 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700. B«1442 

§t Communications Instruments, Inc., Fairview, NC 28730, 704-628-1711 

. B«1444-1445,1448 

Compac, Holbrook, NY 11741, 516-585-3400. B« 1703 

Goto Corporation, Providence, Rl 02907,401-943-2686 .... B*1451 

CYTEC Corp., Penfield, NY 14526, 716-381-4740;800-346-3117 . D«1241 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-6350 . B«1474 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . B«1488-1490 

Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

. B«1494-1496 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 


.... B«1522,1532 

§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 . B«1548 

Kiiovac Corp., Santa Barbara, CA 93140^4422,805-684-4560 . B«1552-1556 

t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 . B*1570-1573 

Matrix Systems Corp., Calabasas, CA 91302,818-992-6776. B«1579 

§Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . B0592-1593 

§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250,213-777-0077 

. B*1640-1650 

CDS - Colorado Data Sys., Englewood, CO 80110 . 303-762-1640,OOO-CDS-ATEI 

§Cosar Corporation, Dallas, TX 75238 . 214-340-4584;800-527-1207 

t Daico Industries, Inc., Compton, CA 90224 . 213-631-1143 

§t Dow-Key Microwave Corporation, Ventura, CA 93003 .. 805-650-0260 

§ Eleo-Trol, Inc, Saugus, CA 91350 .. 805-252-8330 

t Electronic Specialty Corp, Vancouver, WA 98665 . 206-574-5000 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY .. (0)911 /65521 or 

65520 

Hasco Components, Inc, Bellrose Village, NY 11001 . 516-328-9292 

INRESCO, Inc, Pt Pleasant, NJ 08742. 201-892-5881 

Leach Relay Division, Leach Corporation, Los Angeles, CA 90003 . 213-232-8221 

§ Magnecraft Electric Co, Northbrook, IL 60062-5376 . 312-564-8800 

MarLee Switch Co, Upland, CA 91786 . . 714-982-8988 

Master Electronic Controls, Los Angeles, CA 90025 .. 213-452-1336 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

§ Nepenthe, Inc, Palo Alto, CA 94303 . 415-856-9332;800-NEPENTHE 

§ Omron Eictms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

t RLC Electronics, Inc, Mt Kisco, NY 10549.. 914-241-1334 

tSage Laboratories, Inc, NaticKMA 01760 . . 508-653-0844 

tTeledyneMicrowave, Mountain View, CA 94043 .— 415-968-2211 

Thermosen, Stamford, CT 06904 . 203-324-6125 

t Transco Products, Inc, Camarillo, CA 93011-6003 .. 805-987-8007 

Unadiila Antenna Mfg Co, Andover, MA 01810 . 508-475-7831 

Vanguard Relay Corp, Warwick, Rl 02886 . 401-732-0700 

§ Wabash Magnetics, Wabash, IN 46992 . 219-563-2191 

Relays, Reed-4500 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . B«1422 

§ Aromat Corp., New Providence, NJ 07974,201-464-3550. B*1433-1434,1439 

§ C.P. Clare Corp., Chicago, IL 60645,312-262-7700. B«1442-1443 

t Computer Components, inc., Pelham, NY 10803,914-738-1611 .. B«1449 

Coto Corporation, Providence, Rl 02907,401-943-2686 . B«1451-1455 

Douglas Randall, Pawcatuck, CT 06379,203-599-2075 .. B*1464-1465 


§ Gordos, A Flint industries Company, Rogers, AR. 72757, AR 72757,501-636-5000 

. B«1494-1498 

Hasco Components, Inc., Bellrose Village, NY 11001,516-328-9292 

.... B*1514-1515 

t LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 . B*1572 

§ Midtex Relays, Inc., Ei Paso, TX 79906,915-772-1061;1-800-MIDTEX1 

.. B«1584-1585 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

.. B«1597-1588 

§Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

.... A*1298, B*1629 

§t StruOiers-Dunn Military Relays, Sub. Of Nytronics, Inc., Pitman, NJ 08071-0901, 

609-589-7500 . B*1632-1633 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, inc., 

Darlington, SC 29532,803-393-5421 . B«1639 


§ Wabash Magnetics, Wabash, IN 46992,219-563-2191 ....... .... B«1652-1653 

tBabcocK Inc, Orange, CA 92667 ...... 714-633-3700 

§ Baknor Industries Inc, Mississauga, ONT, CANADA L5L 1XI . 416-828-2400 

§Cosar Corporation, Dallas, TX 75238 . 214-34(M584;800-527-1207 

§ Eaton Corp./Cutier-Hammer Prods, Aero^ce & Commercial Controls Div, Milwaukee, 

Wl 53216 ....... 414-449-7487 

§ El & S Corporation, Stoneham, MA 02180. . 617-438-5300 

§ Elec-Trol, Inc, Saugus, CA 91350 .. 805-252-^8330 

t Electro National, Canton, MS 39046 ..... 601 -859-5511 

§ Electronic Applications Co, El Monte, CA 91734 . 818-442-3212 

§ Emi Components, Richmond, VA 23236 . 804-794-6367 

Fifth Dimension, Inc, Trenton, NJ 08638 . 609-393-8350 

Gordon Products, Brookfield, CT 06804 .. 203-775-4501 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

. 800-433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 . 312-681-7100 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

§ Hamlin, Lake Mills, Wl 53551 .. 414-648-2361 

Information Transfer M. Inc, Holcomb, NY 14469.. 716-657-7074 

INRESCO, Inc, Pt Pleasant NJ 08742 . 201-892-5881 

§ Interconnect Devices, Inc, Kansas City, KS 66106 . 913-342-5544 

International Mircoeiectronics, Arlington, TX 76003 . 817t-561-2244 

§ Magnecraft Electric Co, Northbrook, !L 60062-5376.... 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 ... 213-452-1336 

Matrix Systems Corp, Calabasas, CA 91302 .. 818-992-6776 

§ MKC Electronics Corp, Overland Paik, KS 66215 . 913-894-9711 

Mouser Electronics, Mansfield, TX 76063. 800-346-6873 

§ NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

§ Original Electric Mfg Co, Inc, Middlesex, NJ 08846 .. 201-271-5770 

§ Relay Specialties, Oakland, NJ 07436 . 201-337-1000 

§Shokal Far East Ltd, Hartsdale, NY 10530 . .. 914-681-0700 

§t Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

§ Solid State Relays, Oak Brook, IL 60521 . 312-932-1660 

§ Spectron Glass & Electronics, Inc, Hauppauge, NY 11788 . 516-582-5600 

t SR Engineering BW/IP International, Inc, Garden Grove, CA 92643 .... 714-554-4200 

Tane Alarm Products, Floral Park, NY 11001 . 516-328-3351 

tTeledyneMicrowave, Mountain View, CA 94043 . 415-968*2211 

Thermosen, Stamford, CT 06904 . 203-324-6125 

Relays, Reed, Surface Mount-4500 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . B*1422 

t Computer Components, Inc., Pelham, NY 10803,914-738-1611 . B*1449 

§ Coto Corporation, Providence, Rl 02907,401-943-2686 ... B*1451 

§ Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757, 501-636-5000 

. B*1494 

Hasco Components, Inc., Bellrose Village, NY 11001, 516-328-9292 . B*1514 


§ Potter & Brumfield, A Siemens Co., Princeton. IN 47671-0001,812-386-1000 

. B*1597-1598 

Schrack North America Corp.. Ronkonkoma, NY 11779-7209. 516-737-0099 

. B*1617-1622 

Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 


Darlington, SC 29532,803-393-5421 . B*1639 

§ Baknor Industries Inc, Mississauga, ONT, CANADA L5L 1X1 . 416-828-2400 

§ Fujitsu of America, Santa Clara CA 95054 . 408-562-1000 

§ Hamlin, Lake MlllaWI 53551 . 414-648-2361 

§ IDEC Corporation, Sunnyvala CA 94089-2211 . 408-747-0550 

international Mircoeiectronics, Arlington, TX 76003 . 817-561-2244 

Magnecraft Electric Co, Northbrook, IL 60062-5376 . 312-564-8800 

Master Electronic Controia Los Angeles, CA 90025 . 213-452-1336 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

§ Spectron Glass & Electronica Inc, Hauppauge, NY 11788 . 516-582-5600 

§ Wabash Magnetica Wabash, IN 46992 . 219-563-2191 

Relays, Sealed-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B*1413 

t Allied Control, Plantsviile, CT 06479, 203-621-6771 .. B*1415,1417,1419 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . B«1422 

§ American Zettler, Aliso Viejo, CA 92656, 714-831-5000. B*1428-1431 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 

. B«1432-1434,1436-1439 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700... B*1442-1443 

§t Communications Instruments. Inc., Fairview, NC 28730,704-628-1711 

. B*1444-1448 

t Computer Components, Inc., Pelham, NY 10803,914-738-1611 . B*1449 

Coto Corporation, Providence, Rl 02907,401-943-2686 . . B*1451 

Deitrol Controls, Milwaukee, Wl 53215,414-671-6800 . B*1462-1463 

Douglas Randall, Pawcatuck, CT 06379,203-599-2075 . B*1465-1466 

Eichhoff Electronics, Warwick, Rl 02886,401-738-1440 

... A*1652-1655, B*1470-1471 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 . B*1475 

§ Fujitsu of America, Santa Clara, CA 95054,408-562-1000 . 8*1478-1485 

§tGenicom Corp., Waynesboro, VA 22980,703-949-1471 . B*1488 

§ Gordos, A Flint Industries Company, Rogers, AR 72757, AR 72757, 501-636-5000 

. 8*1494-1502 

§ Grayhiil Inc., La Grange, IL 60525, 708-354-1040 . .. B*1510 

Hasco Components, Inc., Bellrose Village, NY 11001,516-328-9292 


.. 8*1514,1516-1521 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

. 8*1522,1528,1531-1532 

§ ITT Components, ITT Corporation, Irvine, CA 92718, 714-727-3001 

. 8*1544-1547,1549-1550 

Kiiovac Corp., Santa Barbara, CA 93140-4422,805-684-4560 . 8*1552-1553, 

1555 

§t Leach Relay Division, Leach Corporation. Los Angeles, CA 90003,213-232-8221 
. B*1561-1563 


B*84 


§—Product sold through distributors t—Product meets MIL specs 


EEM 1989 






















































































































































PRODUCT INDEX & DIRECTORY Relays, Telephone-4500 


§t Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

.. B«1565 

t LSI Jennings, San Jose, CA 95122-2696,408-292-4025 . B«1572 

§ Midtex Relays, Inc., El Paso, TX 79906, 915-772-1061 ;1-800-MIDTEX1 

. B«1580,1582-1585 

§ NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 .... B*1586-1587 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . 8*1592-1595 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

. 8*1597-1599,1603,1606-1608 

§Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

. 8*1617-1622 

STI, Control Components Div., San Diego, CA 92126-4507, 

619-566-7680:800-626-5053 . B*1631 

Struthers-Dunn industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532,803-393-5421 . 8*1634-1635 

§ T-Bar incorporated, a Data Switch Co., Shelton, CT 06484, 203-926-1801 

. 8*1850 

Teledyne Relays, Teiedyne, Inc., Hawthorne, CA 90250,213-777-0077 

. 8*1640-1650 

Advanced Components inds, Ino, Spitznagel GmbH, El Segundo, CA 90245 


. 213-322-4249 

§ Brentek International, Inc, Reading, PA 19601 . 215-375-7200 

Cardinal Control Co, Kensington, CT 06037 . 203-826-6379 

§ Comell-Dubilier Elctrns./Sangamo Comps, New Bedford, MA 02744, MA 02741 

. 506-996-8561 

§ Comell-Dubilier Elctms, Wayne, NJ 07470 . 201 -694-8600 

Daico Industries, Inc, Compton, CA 90224 . 213-631-1143 

§t Deutsch Relays, Inc, East Northport, NY 11731 . 516-499-6000 

Diversified Electronics, Inc, Evansville, IN 47706-1140 . 812-4^6-2806 

Elec-Trol, Inc, Saugus, CA 91350 . 805-252-8330 

t Electronic Specialty Corp, Vaircouver, WA 98665 .. 206-574-5000 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462 . 215-941 -0366 

Gordon Products, Brookfield, CT 06804 . 203-775-4501 

§t Guardian Elec. Mfg. Co, Chicago, IL 60607 . 815-337-0050 

§ Hamlin, Lake Mills, Wl 53551 ... 414-648-2361 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 .. 408-747-0550 

§ Inmark Coip, Norwalk, CT 06854 . 203-866-8474 

§ nr Schadow, Eden Prairie, MN 55344 . 612-934-4400 

Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

§ Love Controls Corp, Wheeling, IL 60090.. 312-541-3232 

Magnecraft Electric Co, Northbrook IL 60062-5376 . 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

§ Original Electric Mfg Co, Inc, Middlesex, NJ 08846 . 201-271-5770 

§ Sigma Instuments, Pacific Scientific, Weymouth, MA 02189 . 617-340-0700 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221 -0487 

Thennosen, Stamford, CT 06904 .. 203-324-6125 


§ Elec-Trol, Inc, Saugus, CA 91350 ........... 805-252-8330 

§ Electromatic Controls Corp, Hoffman Estates, IL 60195-2010 . 312-882-5757 

Electronic Specialty Corp, Vancouver, WA 98665 .. 206-574-5000 

Enerco, Inc., Seattle, WA 98108 . 208-762-1422 

§ Gems Sensors Division, IMO Delaval Inc, Plainville, CT 0602-1198 . 203-677-1311 

§ Guardian Elec. Mfg Co, Chicago, IL 60607 . 815-337-0050 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hasco Components, Inc, Bellrose Village, NY 11001 .. 516-328-9292 

§ Instrumentation & Control Sys, ICS.Inc, Addison, IL 60101 . 312-543-6200 

International Mircoelectronics, Arlington, TX 76003.. 817-561-2244 

§ nr Components, ITT Corporation, Irvine, CA 92718. . 714-727-3001 

Klockner Moeller, Natick, MA 01760 ... 508-655-1910 

§t Leach Control Products Div., Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

§ Magnecraft Electric Co, Northbrook, IL 60062-5376... 312-564-8800 

Master Electronic Controls, Los Angeles, CA 90025 .. 213-452-1336 

Matrix Systems Corp, Calabasas, CA 91302 ... 818-992-6776 

§ MKC Electronics Corp, Overland Park, KS 66215 .... 913-894-9711 

Mouser Electronics, Mansfield, TX 76063 ... 800-346-6873 

National Controls Corp, W. Chicago, IL 60185 .. 312-231 -5900 

§ Omron Elctrn&, Inc, Control Comps. Div, Schaumburg IL 60173 ... 312-843-7900 

§ Opto 22, Huntington Bch, CA 92649 ... 714-891 -5861 

Paragon Electric Co.^ Inc, Two Rivers, Wl 54241 . .. 414-793-1161 

§ Payne Engineering, Scott Depot WV 25560... 304-757-7353 

Phase Control Electronics, Glendale, NY 11385 . 718-441 -4278 

§ Philips ECG, American Philips Co, Waltham, MA 02254 . 617-890-6107 

§ Phoenix Contact Harrisburg, PA 17111 ... 717-944-1300 

t Preferred Electronics, Inc, Westfield, MA 01086 .. 413-568-2301 

Princo Instruments, Inc, Southampton, PA 18966 

t PSG Inds., Perkasie, PA 18944.. 215-257-3621 

Regent Controls, Inc, Shelton, CT 06484-0767 . 203-736-2924 

§ Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

t RLC Electronics, Inc, Mt Kisco, NY 10549 . 914-241 -1334 

tSage Laboratories, Inc, Natick, MA 01760 . 508-653-0844 

§ Scientific Technologies, Optical Sensor Div. Inq, Hayward, CA 94544 ... 415-471-9717 

tShokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

§t Solid State Electronics Corp, Northridge, CA 91324 . 818-993-8257 

§ Solid State Relays, Oak Brook, IL 60521 . 312-932-1660 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

§ Square D Co, Palatine, IL 60067. . 312-397-2600 

§SSAC Incorporated, Baldwinsville, NY 13027 . 315-638-1300 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

... 609-589-7500 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532 . 803-393-5421 

§ Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

Tapeswitch Corp. of America, Farmingdale, NY 11735 . 516-694-6312 

§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 


Relays, Solid State-4500 

§ Allied Control, Plantsville, CT 06479, 203-621 -6771 .. 8*1418 

Aromat Corp., New Providence, NJ 07974, 201-464-3550 . 8*1432,1439-1441 

§ Crydom Company, Cerritos, CA 90701, 213-865-3536 . 8*1456-1460 

§ Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . 8*1464,1466-1468 

§Gordos, A Flint Industries Company, Rogers, AR. 72757, AR 72757,501-636-5000 

. 8*1499-1500 

§ Grayhili Inc., La Grange, IL 60525, 708-354-1040 . 8*1510 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 

. 8*1522-1527,1532-1533,1537 

§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . 8*1541 

§ International Rectifier Corp., Semiconductor Div., El Segundo, CA 90245, 

213-772-2000 .. 8*1543 

§ Midtex Relays, Inc., El Paso, TX 79906,915-772-1061 ;1-800-MIDTEX1 

. 8*1582-1585 

Omega Engineering, Stamford, CT 06907,800-826-6342 .. 8*1823, C* 1907 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . 8*1592-1593 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

. 8*1597,1600,1609-1613 

§ Sharp Electronics Corp., Microeiectronics Div., Mahwah, NJ 07430, 201-529-8757 

. 8*1623 

§ Silicon Power Cube Corp., Long Beach, CA 90805, 213-634-9390 

. 8*1624-1625,1627 

Teiedyne Relays, Teledyne, Inc., Hawthorne, CA 90250,213-777-0077 


... 8*1640-1650 

§ Action Instruments, San Diego, CA 92123 . 619-279-6726 

Ailen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§AlphaDist Corp, Richfield, OH 44286 .. 216-659-7100 

§ Amerace Corporation, Hackettstown, NJ 07840 . 201 -852-1122 

Amerace Corp, Elastimold Div, Hackettstown, NJ 07840. . 201-852-1122 

§t Antex Electronics Corp, Gardena, CA 90248. . 213-532-3092 

t Applied Controls Co, Inc, Fairfield, NJ 07006-2828 ... 201 -227-5454 

t Argent Electronics, Troy, OH 45373 . . 513-335-0031 

t Babcock, Inc, Orange, CA 92667 . 714-633-3700 

Barber-Colman Co, Indl. Instrs. Div, Rockford, IL 61125-7040 . 815-877-0241 

§Basler Elec, Highland, IL 62249 . 618-654-2341 

Cardinal Control Co, Kensington, CT 06037 . 203-828-6379 

Cross Electronics, Warrendale, PA 15086 ... 412-776-1591 

Daytronic Corp, Hawker Siddeley, Miamisburg OH 45342 . 513-866-3300 

tDionics, Westbury, NY 11590 ... 516-997-7474 

§ Diversified Electronics, Inc, Evansville, IN 47706-1140 . 812-426-2806 

§ Eagle Signal ControlsiA Mark IV Inds. Co, Austin, TX 78753 . 512-837-8300 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 ... . 414-449-7487 

§ EDL, Inc, Hauppauge, NY 11788 . 516-435-2808:1 -800-DIAL EDL 

§ El & S Corporation, Stoneham, MA 02180. 617-438-5300 


. 213-777-0077 

Tempo Instrument, Inc., Commack, NY 11725... 516-864-3700 

§t Theta-J Corporation, Wakefield, MA 01880.. 617-246-4000 

t Tong Hsing Elctrn. Inds. Ltd, Orem, UT 84058 . 801 -226-1383 

Triac Electronic Systems, Inc, Glendale, NY 11385 . 718-441-4759 

United Technologies Control Systems, Logansport, IN 47401 .. 219-747-6142 

§Wheelock, Inc, Long Branch, NJ 07740 ... 201-222-6880 

Relays, Solid State, Surface l\/lount-4500 

Allied Control, Plantsville, CT 06479, 203-621-6771 . 8*1418 

Aromat Corp., New Providence, NJ 07974, 201-464-3550.. 8*1440-1441 

Crydom Company, Cerritos, CA 90701, 213-865-3536 . 8*1460 

Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336 .. 8*1576-1577 

Omega Engineering, Stamford, CT 06907, 800-826-6342 . 8*1823 

Altech Corp, Somerville, NJ 08876 . 201-359-4454 

Midtex Relays, Inc, El Paso, TX 79906.. 915-772-1061 ;1-800-MIDTEX1 

Potter & Brumfield, A Siemens Co, Princeton, IN 47671-0001 . 812-386-1000 


Switches Unlimited Inc, Woodside, NY 11377 . 71 &^78-5000;80CF221-0487 


Relays, Stepping-4500 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 . 8*1964-1965 

§ Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

...... .. 8*1603 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 .. 8*1636,1638 

Airpax Co, Frederick Div, Frederick, MD 21701 .. 301-663-5141 

§Bellofram Corporation, Pelham, NH 03076 .. 603-635-2103;800-343-0039 

§t Communications Instruments, Inc, Fairvlew, NC 28730 ... 704-628-1711 

Electroswitch, Unit of Electro Switch Corp, Weymouth, MA 02188....... 617-335-5200 

GTE Switching & Telephone Products, Northlake, IL 60164 .. 312-681-7100 

§ Guardian Elec. Mfg Co, Chicago, IL 60607 .. 815-337-0050 

Master Electronic Controls, Los Angeles, CA 90025 .. 213-452-1336 

§ Midtex Relays, Inc, El Paso, TX 79906.. 915-772-1061 ;1-800-MIDTEX1 

Relay Service Co, Chicago, IL 60651 ... 312-252-2700 

§ Relay Specialties, Oakland NJ 07436.... 201 -337-1000 

§ Reliance Electric Co, Marketing Info Center, Cleveland OH 44199 ...... 800-245-4501 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

..... 609-589-7500 


Relays, Telephone-4500 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . 8*1422 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700... 8*1442 

§t Communications Instruments, Inc., Fairview, NC 28730,704-628-1711 ... 8*1445 

Coto Corporation, Providence, Ri 02907,401-943-2686 . 8*1451 

International Rectifier Corp., Semiconductor Div., El Segundo, CA 90245, 

213-772-2000 ........ 8*1543. 

§ ITT Components, ITT Corporation, Irvine, CA 92718,714-727-3001 . 8*1547 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 


B*85 
























































































































































Relays, Telephone-4500 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§ Omron Electronics, Inc., Consumer & Commerical Div,, Schaumburg, iL 60173, 


312-843-7900 ............ 8*1592-1593 

§Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

............ 8*1617-1622 

Airpax Co, Frederick Div, Frederick. MD 21701 ..... 301-663-5141 

§ American Zettler, Aliso Viejo, CA 92656 ... ....... 714-831-5000 

§AromatCorp, New Providence, NJ 07974 .. . 201-464-3550 

Bosch, Robert, Corp, Broadview, IL 60153 .. 312-865-5200 

Cardinsa Control Co, Kensington, CT 06037 ......... 203-828-6379 

Deltrol Controls, Milwaukee, Wl 53215 ..... 414^671-6800 

Elec-Trol,Inc,Saugus,CA91350. .. . 805-252-8330 

Fifth Dimension, Inc, Trenton, NJ 08^... . 609-393-8350 

Gordos, A Flint Industries Company, Rogers, AR 72757, AR 72757^. 501-636-5000 

GTE SUPF*LY, GTE Communications System^^att Lake City, UT 84116 

......... 800-433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 .. .1. 312-681-7100 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hasco Components, Inc, Bellrose Village, NY 11001 .. 516-328-9292 

§t interconnect Devices, Inc, Kansas City, KS 66106 ....... 913-342-5544 

§ ITT Schadow, Eden Prairie, MN 55344... 612-934-4400 

Liberty Controls, Shorewood, IL 60435 . . 815-725-2241 

§t Line Electric Products, Hartford, CT 06141 .. 203-659-3573;1-800-331 -1137 

§ Magnecraft Electric Co, Northbrook, IL 60062-5376. 312-564-8800 

Master Electronic Control^ Los Angeles, CA 90025 . 213-452-1336 

§Midtex Relays, Inc, El Paso,TX 79906 . 915-772-1061 ;1-800-MIDTEX1 

§ NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

§ Original Electric Mfg Co, Inc, Middlesex, NJ 08846 . . 201-271-5770 

§ Potta- & Brumfield, A Siemens Co, Princeton, IN 47671-0001 . 812-386-1000 

Relay Service Co, Chicago, IL 60651 . 312-252-2700 

§ Relay Specialties, Oakland, HS 07436 . 201 -337-1000 

§Shokal Far East, Ltd, Hartsdale, NY 10530 ... 914-681-0700 

Stetron International, Inc, Buffalo, NY 14203 ... 716-854-3443 

§t Theta-J Corporation, Wakefield, MA 01880... 617-246-4000 

§ Wheelock, Inc, Long Branch, NJ 07740 . . 201-222-6880 

Relays, Thermat-4500 

Airpax Ca, Frederick Div., Frederick, MD 21701, 301-663-5141 . B*1887 

Altech Corp., Somerville, NJ 08876, 201-359-4454 . B*1421 

§ C.P. Clare Corp., Chicago, IL 60645. 312-262-7700. B*1442 

Coto Corporation, Providence, Rl 02907,401-943-2686 . B*1451-1453 

Gordos, A Fiint Industries Company, Rogers. AR. 72757, AR 72757, 501-636-5000 

.. B*1495 

§ Midtex Relays, inc., El Paso, TX 79906, 915-772-1061 ;1-800-MIDTEX1 ... B*1584 

§tAmperite Co, Inc, Union City, NJ 07087 .. 201-864-9503 

Cambridge Aeroflo, Inc, Shirley, MA 01464 . 508-45-2346 

Douglas Randall, Pawcatuck, CT 06379 . 203-599-2075 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

Elec-Troi, Inc, Saugus, CA 91350 . .. 805-252-8330 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hokj-Heet Products Corp, Chicago, IL 60640 ... 312-728-4454;312-728-4455 

Jaico Products, Jeudinger Mfg Co, Inc, Chicago, IL 60622 .. 312-421-1090 

tJettron Products Inc, E Hanover, NJ07936 .. 201-887-0571 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

Princo Instruments, Inc, Southampton, PA 18966 

t F^G Inds, Perkasie, PA 18944 . 215-257-3621 

§ Relay Specialties, Oakland, NJ 07436. . 201 -337-1000 

§ Square D Co, Palatine, IL 60067 . 312-397-2600 

§Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

§Struthers-Dunn industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532. 803-393-5421 

Syivani,a GTE Control Devices, Standish, ME 04084 . 207-642-4535 

Texas Instruments, Connector System, Attleboro, MA 02703 . 508-699-5269; 

508-699-3450 

Texas Instrs, Mails. & Controls Grp, Attleboro, MA 02703 . 617-699-3800 

Therm-ODisc, Inc, Sub. Emerson Elec. Co, Mansfield, OH 44907 . 419-525-8500 

§ Wabash Magnetics, Wabash, IN 46992 . 219-563-2191 

Warren G-V, Unit of Signal Co, WhIppany, NJ 07981 . . 201 -386-1200 

Relays, Time Delay-4500 

§ Allied Control, Piaiitsville. CT 06479, 203-621-6771 .. B*1418 

§ Aromat Corp., New Providence, NJ 07974, 201-464-3550 .... B*1432 

Crydom Company, Cerritos, CA 90701.213-865-3536. B*1457 

§ Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 .. B*1464,1467 

t Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 . B*1469 


§ Heinemann Electric Co., Lawrenceville, NJ 08648-0800,609-882-4800 ... B*1370 
§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114,203-522-8600 

........ 6*1534-1535,1538 

HoM-Heet Products Corp., Chicago, IL 60640, 312-728-4454;312-728-4455 
...... B*1539 


t Logitek, Ina, Ronkonkoma, NY 11779, 516-467-4200 . . B*1568 

Master Electronic Controls, Los Angeles, CA 90025, 213-452-1336 . B*1577 


§ Midtex Relays, inc., El Paso, TX 79906,915-772-1061 ;1-800-MIDTEX1 

....... 8*1582-1585 

§ Potter & Brumfield, A Siemens Ca, Princeton, IN 47671-0001,812-386-1000 

.... 8*1597,1607-1608 

Schrack North America Corp., Ronkonkoma, NY 11779-7209,516-737-0099 


.......... 8*1617-1622 

§ Silicon Power Cube Corp., Long Beach, CA 90805,213-634-9390 ....... B*1624 

t STI, Control Components Div., San Die^, CA 92126-4507, 

619-566-7680;800-826-5053 ..... B*1631 


§t Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc., Pitman, NJ 08071-0901, 


609-589-7500 ...... 6*1632-1633 

§t Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 ........... B*1637 

§ Action Instruments, San Diego, CA 92123..... 619-279-5728 

§Air-OTronics, Trush Group, Cazenovia, NY 13035 ... 315-655-2387 

§ Allen-Bradley Co. Industrial Control Div. Milwaukee. Wl 53201 .. 414-382-2000 

§ Altech Corp. Somerville, NJ 08876 . .. 201-359-4454 

§t Amerace Corporation, Hackettstown, NJ 07840 ... 201-852-1122 

Amerace Corp, ElastimokJ Div. Hackettstown, NJ 07840 ... 201-852-1122 

§ American Control Products, Div. of Precision Timer Co, Inc. Westbrook CT 06498 

...... 203-399-6253 

§t Amperite Co. Inc, Union City, NJ 07087 .... 201-864-9503 

§t Antex Electronics Corp. Gardena, CA 90248.. 213-532-3092 

t Argent Electronics, Troy, OH 45373 _____ 513-335-0031 

§ Artisan Controls Corp. Parsippany, NJ 07054 . . 201-428-1770 

§ Automatic Timing & Controls Co. King of Prussia, PA 19406.........215-337-5500; 

800-441-8245 

tBabcock,Inc.Orange,CA92667 .... 714-633-3700 

§ Brentek International, Inc. Reading, PA 19601 .. 215-375-7200 

Cardinal Control Co. Kensington, CT 06037 ..... 203-828-6379 

§ Cornell-Dubilier Elctms., Wayne, NJ 07470... 201 -694-8600 

§ Cramer Co. Old Saybrook, CT 06475 ........... 800-247-6784 

§ Deltrol Controls, Milwaukee, Wl 53215 . . . 414-671 -6800 

§t Deutsch Relays, Inc. East Northport, NY 11731. 518499-6000 

§ Diversified Electronics, Inc. Evansville, IN 47706-1140.. 812426-2806 

§ Durakool, Inc. American Electronic Components, Elkhart, IN 46514 ..... 219-264-1116 

§ Eagle Signal Controls^ Mark IV Inds. Co, Austin, TX 78753 .. 512-837-8300 

§ Electromatic Controls Corp. Hoffman Estates, IL 60195-2010 .. 312-882-5757 

§ Emi Components, Richmond, VA 23236 ... 804-794-6367 

§ Furnas Elec. Batavia, IL 60510 . ... 312-879-6000 

§ Gems Sensors Division, IMO Delava! Inc. Plainville, CT 0602-1198 ..... 203-677-1311 

Genicom Corp. Waynesboro, VA 22980 ... 703-949-1471 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

...... 800433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 . 312-681 -7100 

§ Gunther, W. GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

§ IDEC Corporation, Sunnyvale, CA 94089-2211 ... 408-747-0550 

§ instrumentation & Control Sys. ICS.inc, Addison, IL 60101 .............. 312-543-6200 

Jaico Products, Jaidinger Mfg. Co, Inc, Chicago, IL 60622 ... 312421-1090 

tJettron Products Inc. E Hanover, NJ 07936 ... 201-887-0571 

§ Uw, R E Instrument Inc. Palos Hills, IL 60465 . . 312-974-4000 

§t Leach Control Products Div. Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

§ Line Electric Products, Hartford, CT 06141 . 203-659-3573;1-800-331-1137 

Macromatic Division, Milwaukee Elctms. Corp. Milwaukee, Wl 53223 ... 414-3584000 

§ Magnecraft Electric Co. Northbrook, IL 60062-5376 . 312-564-8800 

§MKC Electronics Corp. Overland Park KS 66216 . 918894-9711 

§ National Controls Corp. W. Chicago, IL 60185 .. 312-231 -5900 

Nolatron, Harrisburg, PA 17111 ... 717-564-3398 

§ Ohmite Manufacturing Co. Skokie, IL 60076 .. 312-6782600 

§ Omron Elctms. Inc. Control Comps. Div, Schaumburg, IL 60173. 312-8487900 

Paragon Electric Co. Ina, Two Rivers, Wl 54241 . 414-7981161 

Regent Controls, Inc. Shelton, CT 06484-0767. . 2087382924 

t Relay Specialties, Oakland, NJ 07436... 201-337-1000 

t Ross Engineering Corp. Campbell, CA 95008. 4083774621 

§ Scientific Technologies,’ Optical Sensor Div. Inc. Hayward, CA 94544 ... 415471-9717 

t Sigmapower, Inc. Carson, CA 90746. 21832-Sigma 

t Solid State Electronics Corp. Northridge, CA 91324 .. 8189988257 

§ Square D Co, Palatine, IL 60067 . 312-397-2600 

§SSAC Incorporated, Baldwinsville, NY 13027 . .. 315-6381300 

Switches Unlimited^ Inc. Woodside, NY 11377 . 7184785000;808221-0487 

§t Syracuse Elctms. Div. of Pass & Seymour, Syracuse, NY 13221 . 3154884911 

§ Syracuse Electronics, Pass & Seymour, Inc. Syracuse, NY 13221 ....... 3154686211 

§t Teledyne Solid State, A Div. of Teledyne Rela^ Hawthorne, CA 90250 

..... 218777-0077 

tTempo instrument Inc. Commack NY 11725... 518864-3700 

§Tenor Company, New Berlin, Wl 53151 .. 414-782-3800 

Texas Instruments, Connector System, Attleboro, MA 02703 ... 508-6985269; 

508-6983450 

Texas Instrs. Matls. & Controls Grp. Attleboro, MA 02703.. 617-6983800 

Therm-ODisc, Inc. Sub. Emerson Elec. Co, Mansfield, OH 44907. 4185288500 

Timeco, Inc. Huntington, WV 25705 .. 304-5285149 

§ Time Mark Corp. Tulsa, OK 74116. . 918-4381220 

Triac Electronic Systems, Inc. Glendale, NY 11385 . 718-4414759 

United Technologies Control Systems, Logansport IN 47401 . 218747-6142 

§ Vanguard Relay Corp. Warwick Rl 02886 .. 401-732-0700 

Warren G-V, Unit of Signal Co. Whippany, NJ 07981 . 201 -3881200 

t Wilmar Electronics, Inc. Torrance, CA 90505. . .. 2183286668 


Relays, Transistor & DIP Case Types - See Relays, Printed Circuit 
Mounting (Voi. B) 


Relays, Vacuum-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 ......... B*1413 

§C.P. Clare Corp., Chicago, IL 60645, 312-262-7700.... B*1442 

§ Kilovac Corp., Santa Barbara, CA 93140-4422,808684-4560 . B*1552-1556 

tLSi Jennings, San Jose, CA95122-2696,408-292-4025 __.... B*1571-1573 

t Ross Engineering Corp., Campbell, CA 95008,408-3774621 .... B*1615 

§ Gunther, W. GmbH, D 8500 Numberg 82, WEST GERMANY .. (0)911 /65521 or 

65520 

Lectronic Research Labs. Inc. Camden, NJ 08104 . 6086414200 

Master Electronic Controls, Los Angeles, CA 90025. . 213-452-1336 

Spectron Glass & Electronic^ Inc, Hauppauge, NY 11788 .............. 518582-5600 


§ Struthers-Dunn Military Relays, Sub. Of Nytironics, Inc. Pitman, NJ 08071-0901 

........ 6085887500 


§—Product sold through distributors t—Product meets MIL specs 
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EEM 1989 
























































































































































PRODUCT INDEX & DIRECTORY 


Resistors, Fuse-4300 


§Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., Darlington, SC 


29532 . 803-393-5421 

Relays, Voltage Sensitive-4500 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B*1413 

§ Aiiied Control, Plantsville, CT 06479, 203-621-6771 . B*1419 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 . B*1421 

§ American Relays, Inc., Santa Fe Springs, CA 90670, 213-944-0447 . B«1422 

Aromat Corp., New Providence, NJ 07974, 201-464-3550 . 8*1432-1435 

§ C.P. Clare Corp., Chicago, IL 60645, 312-262-7700 . B*1442 

t Computer Components, Inc., Pelham, NY 10803, 914-738-1611 . B*1449 

Crydom Company, Cerritos, CA 90701, 213-865-3536 . 8*1456,1458 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . 8*1465,1468 

Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 . 8*1469 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . 8*1488-1489,1491 


Masco Components, Inc., Bellrose Village, NY 11001, 516-328-9292 

. 8*1516,1518 

§t Hi-G Company, A Subsidiary of Nytronics inc., Hartford, CT 06114, 203-522-8600 
. 8*1522 


iDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . 8*1541 

§ nr Components, nr Corporation, Irvine, CA 92718, 714-727-3001 . 8*1547 


Leach Relay Division, Leach Corporation, Los Angeies, CA 90003, 213-232-8221 

8*1561-1563 


§t Teledyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-0077 


. 8*1640-1650 

t Comell-Dubilier Elctrns., Wayne, NJ 07470 . 201-694-8600 

§t Deutsch Relays, Inc., East Northport, NY 11731 . 516-499-6000 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Miiwaukee, 

Wi 53216 . 414-449-7487 

Fifth Dimension, Inc., Trenton, NJ 08638 . 609-393-8350 

Kilovac Corp., Santa Barbara, CA 93140-4422 . 805-684-4560 

§t Leach Control Products Div., Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

Master Electronic Controls, Los Angeles, CA 90025 ... 213-452-1336 

§ Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 

t Solid State Electronics Corp, Northridge, CA 91324 ... 818-993-8257 

Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532. 803-393-5421 

§t Teledyne Solid State, A Div. of Teledyne Relays, Hawthorne, CA 90250 

. 213-777-0077 

t Theta-J Corporation, Wakefield, MA 01880. 617-246-4000 


Rental & Lease Equipment-2900 - See Vol. D 

Repair Equipment, Surface Mount-4100 - See Vo/. D 

Repair Services, Surface Mount Equipment-4100 - See Vol. D 


§tUne Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

. 8*1565 

t Logitek, Inc., Ronkonkoma, NY 11779, 516-467-4200 . 8*1568 

§ Midtex Relays, Inc., El Paso, TX 79906, 915-772-1061 ;1-800-MiOTEX1 

. 8*1582-1585 

Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . 8*1592 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001, 812-386-1000 

. 8*1597,1601-1602 

Schrack North America Corp., Ronkonkoma, NY 11779-7209, 516-737-0099 

. 8*1617-1622 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc., 

Darlington, SC 29532, 803-393-5421 . 8*1634-1639 

§t Teiedyne Relays, Teledyne, Inc., Hawthorne, CA 90250, 213-777-00‘77 

. 8*1640-1650 

§ Action Instruments, San Diego, CA 92123. 619-279-5726 

§ American Zettler, Aliso Viejo, CA 92656 . 714-831 -5000 

§t AmperiteCoJnc, Union City, NJ 07087 . 201-864-9503 

§ Antex Electronics Corp., Gardena CA 90248 .. 213-532-3092 

§ ARGA Controla Pasadena CA 91105 . 213-682-3314 

t Argent Electronics, Troy, OH 45373 . 513-335-0031 

t Calex Mfg Co., Inc., Pleasant Hill, CA 94523 . 415-932-3911 

Cardinal Control Co, Kensingtoa CT 06037 . 203-828-6379 

§t Communications Instrumenta Inc, Fairview, NC 28730 . 704-628-1711 

Control Engrg, Inc, West Springfield, MA 01089 . 413-781-1330 

Crompton Instrumenta Inc, Glendale Heighta IL 60139 . 312-351-9888 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 60007 . 312-593-1107 

§ Diversified Electronics Inc, Evansville, IN 47706-1140 . ... 812-426-2806 

§ Durakool, Inc, American Electronic Components Elkhart, IN 46514 . 219-264-1116 

§ Eagle Signal ControlsA Mark IV Inds. Co, Austin, TX 78753 . 512-837-8300 

§ Grayhill Inc, U Granga IL 60525 . 708-354-1040 

§ Guardian Elec. Mfg. Co, Chicago, IL 60607 . 815-337-0050 

§ Gunther, W, GmbH, D 8500 Nurnberg 82, WEST GERMANY . (0)911/65521 or 

65520 

INRESCO, Inc, Pt Pleasant, NJ 08742 . 201-892-5881 

§ ITT Schadow, Eden Prairie, MN 55344 . . 612-934-4400 

Jaico Products Jaidinger Mfg. Co, Inc, Chicago, IL 60622 . 312-421-1090 

Larson Instrument, Orangeburg, NY 10962. . 914-359-3800 

§t Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

§ Magnecraft Electric Co, Northbrook IL 60062-5376 . 312-564-8800 

Master Electronic Controls Los Angeles CA 90025 . 213-452-1336 

§ Omron Elctms, Inc, Control Comps Div, Schaumburg, IL 60173 . 312-843-7900 

Relay Service Co, Chicago, IL 60651 ... 312-252-2700 

§ Sigma Instuments Pacific Scientific, Weymouth, MA 02189 .— 617-340-0700 

§ Square D Co, Palatine, IL 60067. . 312-397-2600 

t STI, Control Components Div, San Diego, CA 92126-4507 ..619-566-7680; 

800-826-5053 

§ Struthers-Dunn Military Relays Sub. Of Nytronics Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

Tempo Instrument Inc, Commack, NY 11725. 516-864-37CK) 

United Technologies Control Systems Logansport IN 47401 . 219-747-6142 

§ Wabash Magnetics Wabash. IN 46992 . 219-563-2191 

Warren G-V, Unit of Signal Co, Whippany, NJ 07981 . . 201-386-1200 

t Wilmar Electronics Inc, Torrance, CA 90505 .. 213-326-6668 

Relays (MIL)-2440 

tAirpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . 8*1413 

t Allied Control, Plantsville, CT06479, 203-621-6771 . 8*1415-1416 

§t Communications Instruments, Inc., Fairview, NC 28730, 704-628-1711 

. 8*1444-1448 

t Computer Components, Inc., Pelham, NY 10803, 914-738-1611 .. 8*1449 

t Electronic Specialty Corp., Vancouver, WA 98665, 206-574-5000 ... 8*1469,1664 

§t Genicom Corp., Waynesboro, VA 22980, 703-949-1471 . 8*1488-1489,1491 

§t Hi-G Company, A Subsidiary of Nytronics Inc., Hartford. CT 06114, 203-522-8600 

. 8*1522-1528,1530 

§t Leach Relay Division, Leach Corporation, Los Angeles, CA 90003,213-232-8221 

.. 8*1559-1563 

t LSI Jennings, San Jose, CA 95122-2696,408^292-4025 . 8*1570-1573 

§t Potter & Brumfield, A Siemens Co., Princeton, IN 47671-0001,812-386-1000 

... 8*1597,1606 

Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc., Pitman, NJ 08071-0901, 
609-589-7500 . 8*1632-1633 


Repeaters, Pulse - Transponders (Vol. D) 

Repeaters, Servo-4900 - See Vol. D 

Resins, Encapsulating — See Compounds, Encapsulating, Molding & 
Potting (Vol. C) 

Resins, Synthetic - See Plastic Raw Materials (Vol. C) 

Resistance Comparators - See Bridges, Resistance (Vol. D) 

Resistor Hardware-2500 - See Vol. C 

Resistor Networks, Surface Mount-4700 - See Vol. A 

Resistors, Adjustable-Also See Potentiometers; Rheostats-4700 - 
See Vol. A 

Resistors, Ballast (Inch Tube & Solid State Devices)-4700 ~ See 
Vol. A 

Resistors, Beryllia Core - See Resistors, Integral Heat Dissipator 
(Vol. A) 

Resistors, Bulk Ceramic-4700 - See Vol. A 

Resistors, Carbon Film-4700 — See Vol. A 

Resistors, Ceramic Core-4700 - See Vol. A 

Resistors, Ceramic Metal (Cermet)-4700 See Vol. A 

Resistors, Chip (For Microcircuits)-4700 - See Vol. A 

Resistors, Composition, Carbon-4700 - See Vol. A 

Resistors, Decade-4700 - See Vol. A 

Resistors, Deposited Carbon-4700 - See Vol. A 

Resistors, Disk, Rod & Tube-4700 - See Vol. A 

Resistors, Film, Metallized & Nonmetallized-4700 - See Vol. A 

Resistors, Flame Retardant-4700 - See Vol. A 

Resistors, Flux Sensitive-4700 - See Vol. A 

Resistors, Foil, Ultraprecision-4700 - See Vol. A 

Resistors, Four Terminal-4700 - See Vol. A 

Resistors, Fuse-4300 

§ Allen Co., Inc., Robert G., N. Hollywood, CA 91605,818-765-8300; 800-999-3711 

... A*1871 

Bradford Electronics, Inc., Bradford, PA 16701, 814-362-5700 .. A*1881 

§ Colber Corp., Irvington, NJ 07111, 201-371-9500 .. A*1921 

Dale Electronics, Inc., Columbus Div., Columbus, NE 68^1-3647,402-564-3131 

...... A*1938,1940-1942 

§t International Resistive Company, Boone, NC 28607,704-264-8861 . A*1960 

§ KOA Speer Electronics, Bradford, PA 16701,814-362-5536.. A*1970 

§ KRL/Bantry Components, Inc., Manchester, NH 03103, 603-6^-3210 ... A*1975 

§t Micro-Ohm Corp., Duarte, CA 91010,818-3575377 ... . A*1990 

§t RCD Components, Inc., Manchester, NH 03103,603-669-0054 . A*2043 

§ RCL-Shallcross, Inc., Smithfield, NC 27577,919-934-5181 . A*1959 

§t Dale Electronics, Inc, Norfolk Div, Norfolk, NE 68701-2242 ... 402-371-0080 

§ GC-Thorsen, Rockford, IL 61105-1209 ...... 815-968-9661 

General Resistance, A Prime Technology Company, N. Branford, CT 06471 

....... 203-481-5721 

ISL Products Int’l, Ltd, Syosset, NY 11791-6093 . 516-937-3475 

§ Jaro Components, Inc, Ft Lauderdale, FL 33309-2883 . 305-771-70(X) 

Kelvin Industries, Inc, Sherman Oaks, CA 91403-3501 .... 818-990-1192 

§ Liberty IntL Corp, FIRSTOHM, Torrance, CA 90505 . . 213-539-6452 

Meissner Industries, Dover, NJ 07801 . . 201-366-1700 

§t Memcor-Truohm, Inc, Huntington, IN 46750 .... 219-356-4300 


EEM1989 


§-Product sold through distributors t—Product meets MIL specs 
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Resistors, Fuse-4300 (Cont’d) PRODUCT INDEX & DIRECTORY 


§ NTE Electronics, Inc, Bloomfield, NJ 07003 ..... ... 201-748-5089 

RCL-Shallcross, Manchester, NH 03102 .... .. 603-627-3831 

Sfemice, Inc, Grand Junction, CO 81502...... 303-242-0810 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 .. . 914-681-0700 

Techno, Inc, Van Nuys, CA 91405 .. . 818-781-1642 

Tel Late, Inc, Sfemice, Inc, Londonderry, NH 03053 .. . 603-625-8994 

Uttronix,lnc,Vishay, Grand Junction, CO 81502 . 303-242-0810 

t Vennont Precision Resistor, Codeco Corp. of Vermont, Stowe, VT 05672-1207 

......... 802-253-8567 

Vishay Resistive Systems Group, Matvem, PA 19355 .. 215-644-1300 


Resistors, Glass-4700 - See Vol. A 

Resistors, Heat Sink Encased - See Resistors, Integral Heat 
Dissipator (Vol. A) 

Resistors, High Frequency-4700 - See Vol. A 

Resistors, High Megohm (Over 22 Megohms)-4700 - See Vol. A 

Resistors, High Temperature (Over 125 + C)-4700 - See Vol. A 

Resistors, High Voltage (1,000 Volts & Over)-4700 ~ See Vol. A 

Resistors, Hot Molded-4700 ~ See Vol. A 

Resistors, Integral Heat Dissipator-4700 - See Vol. A 

Resistors, Low Temperature Coefficient-4700 - See Vol. A 

Resistors, Metal Film-4700 - See Vol. A 

Resistors, Metal Glazed-4700 - See Vol. A 

Resistors, Metal Oxide-4700 ~ See Vol. A 

Resistors, Microwave-4700 - See Vol. A 

Resistors, Negative Temperature Coefficient-4700 - See Vol. A 

Resistors, Noninductive-4700 - See Vol. A 

Resistors, Oil Filled-4700 - See Vol. A 

Resistors, Piug-in-4700 - See Vol. A 

Resistors, Positive Temperature Coefficient-4700 - See Vol. A 

Resistors, Power-4700 - See Vol. A 

Resistors, Precision-4700 - See Vol. A 

Resistors, Pressure Sensitive-4700 — See Vol. A 

Resistors, Rectilinear-4700 - See Vol. A 

Resistors, Standards - See Standards, Resistance (Vol. D) 

Resistors, Strip-4700 - See Vol. A 

Resistors, Suppressor-4700 - See Vol. A 

Resistors, Surge-4700 - See Vol. A 

Resistors, Surface Mount-4700 - See Vol. A 

Resistors, Tapped-4700 - See Vol. A 

Resistors, Temperature Sensitive-5300 

Elliott/Jordan, A Sub. of Vishay Intertechnology, Malvern, PA 19355, 


215-644-1300 . A«1949 

§ International Resistive Company, Boone, NC 28607, 704-264-8861 . A«1954 

Kelvin Industries, Inc., Sherman Oaks, CA 91403-3501,818-990-1192 ... A*1965 

§ Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081. 8*1898-1900 

§t KRL/Bantry Components, Inc., Manchester, NH 03103, 603-668-3210 

. A*1972-1973 

§t Micro-Ohm Corp., Duarte, CA 91010,818-3575377 . A*1988. B*1907 

Precision Resistor Co.. Inc., Largo, FL 34647,813-541-5771 .. A*2035,2038-2039 

§t Quality Thermistor, Boise, ID 83709,208-377-3373 . A*2199 

§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 . A*2042 

RCL-Shalicross, Inc., Smithfield, NC 27577, 919-934-5181 . A*1961 

Vishay Resistive Systems Group, Malvern, PA 19355,215-644-1300. A*2073 

Western Elctrn. Comps. Corp., Camarillo, CA 93010, 805-482-8002 .. 8*1922-1925 

Betatherm Corp., Shrewsbury, MA 01545 . 508-842-0516 

California Micro Devices, Inc., Milpitas, CA 95035 ... 408-263-3214 

‘ Canadian Thermostats & Control Devices Ltd, Montreal, PQ, CANADA H4P2B8 

. 514-739-3274 

§ Dale Electronics, Inc, Columbus Div, Columbus, NE 68601-3647 . 402-564-3131 

§ Dale Electronics, Inc, Norfolk Div, Norfolk, NE 68701-2242 . 402-371-0080 

§ Dale Electronics, Techno Division, Van Nuys, CA 91405-1139 . 818-781-1642 

Degiissa Corp, Temperature Sensing Products, So. Plainfield, NJ 07080 

.. 201-757-6500 

t Electro-Films, Inc, Warwick, Rl 02886. 401-738-9150 

t imperial Astronics, Meridian IntL Corp, Northridge, CA 91324 . 818-886-7672 

§ Jaro Components, Inc, Ft Lauderdale, FL 33309-2883 . 305-771-7000 

t LaJtee Shore Cryotronics, Inc, Westenriile, OH 43081 .. 614-891-2243 

§Raitr(m Electronics, Miami, FL 33172 . . 305-593-6033 

RCL-Shallcross, Manchester, NH 03102 .... 603-627-3831 

§t Sfemice, Inc, Grand Junction, CO 81502. . 303-242-0810 

Techno, Inc, Van Nuys, CA 91405 .. .... 81fr-781-1642 


Tel Labs, Inc,Sfemice, Ina, LondorKlerry, NH 03053 .................... 603-625-8994 

Teproof Florida, Clearwater, FL 33575 ..... 813-796-1044 

t Thermometries, Inc, Edison, NJ 08817-4695 ......... 201-287-2870 

Ultronix, Inc, Vishay, Grand Junction, CO 81502 ......................;. 303-242-0810 

Wilbrecht Electronics, St Paul, MN 55107.... ... 612-222-2791 

Resistors, Tin Oxide-4700 - See Vol. A 

Resistors, Variabie - See Potentiometers (Vol. A), Rheostats (Vol. A), 
Resistors, Adjustable (Vol. A) 

Resistors, Voitage Sensitive-4700 — See Vol. A 
Resistors, Wirewound-4700 - See Vol. A 
Resistors, Zero-Ohm-4700 - See Vol. A 
Resistors (MIL)-2440 

Angstrohm Precision, Inc., A Sub of Vishay Intertechnology, Malvern, PA 19355, 

215-644-1300 . A*1874-1875 

§t Bourns, Inc., Resistive Components Group, River^de, CA 92507,714-781-5050 

. A*1876 

§t Bradford Electronics, Inc., Bradford, PA 16701,814-362-5700 

. A*1879-1880,1888 


Caddock Electronics, Inc., Riverside, CA92507, 714-788-1700 ..... A*1890-1891 
The Carborundum Company, Electronic Ceramics, Niagara Falls, NY 14302, 

716-278-2000 ..... A*1916 

Ciarostat Mfg. Co., Inc., Hawker Siddeley, PLC., Dover, NH 03820, 

603-742-1120,800-872-0042 ..... B*1009 

§ Colber Corp., Irvington, NJ 07111,201-371-9500 . A*1921 


§t Dale Electronics, Inc., Columbus Div., Columbus, NE 68601-3647,402-564-3131 

. A*1939-1942 

Dale Electronics, Inc., El Paso Div., El Paso, TX 79926-6728,915-592-3253 

. A*1927-1928 

§t Dale Electronics, Inc., Norfolk Div., Norfolk, NE 68701-2242, 402-371-0080 

. A*1929,1931-1933,1935-1936 

§ Dale Electronics, Techno Division, Van Nuys, CA 91405-1139,818-781-1642 

. A*1924 

Elliott/Jordan, A Sub. of Vishay intertechnology, Malvern, PA 19355, 

215-644-1300 .. A*1948 

General Resistance, A Prime Technology Company, N. Branford, CT 06471, 

203-481-5721 . A*1950 

Hi-G Company, A Subsidiary of Nytronic^ Inc., Hartford, CT 06114, 203-522-8600 

. B*1529 

§t International Resistive Company, Boone, NC 28607, 704-264-8861 

.... A*1960, B*1015-1016 

Julie Research Labs., New York, NY 10001,212-633-6625. A*1962 

Kelvin industries, Inc., Sherman Oaks, CA 91403-3501,818-990-1192 

. A*1964-1965 

§ KOA Speer Electronics, Bradford, PA 16701,814-362-5536.. A*1968 

t KRL/Bantry Components, Inc., Manchester, NH 03103,603-668-3210 ... A*1972 
t Mepco/Centraiab, North American Philips Cmporation, Mineral Wells, TX 76067, 

817-325-7871 . A* 1981, 6*1022-1023 

Micro-Ohm Corp., Duarte, CA 91010, 818-3575377 . A*1987-1989 

t Milwaukee Resistor Corp., Milwaukee, Wl 53204, 414-271-9900 . A*1992 

t Mini-Systems, Inc., Thick/Thin Rim Division, North Attleboro, MA 02761, 

508-695-0203 . A*1997 

§ Nytronics Components Grp., Inc., Darlington, SC 29532, 803-393-5421 .. A*2001 
§t Ohmite Manufacturing Co., Skokie, IL 60076, 312-675-2600 

.... A*2004,2007-2009,2011,2018 

t Ohmtek Inc., Vishay, Niagara Falls, NY 14304, 716-283-4025 . A*2020-2025 

t Pacific Resistor Co., Tarzana, CA 91356, 818-345-7811 ........... A*2028-2029 

Piconics, Tyngsboro, MA 01879, 508-649-7501 . A*2031 

Precision Resistive Products, Inc., Mediapoiis, lA 52637, 319-394-9131 .. A*2033 
t Precision Resistor Co., Inc., Largo, FL 34647, 813-541-5771 ....... A*2035-2036 

§t RCD Components, Inc., Manchester, NH 03103, 603-669-0054 .. A*2042-2043 

§t RCL-Shallcross, Inc., Smithfield, NC 27577, 919-934-5181 . B*1017 

§t State of the Art, Inc., State College, PA 16803-1797, 814-355-8004 .. A*2045,2047 
§t Tepro of Florida, Clearwater, FL 33575, 813-796-1044 ... A*2048-2050,2052-2053 

Victoreen, Inc., Solon, OH 44139, 216-248-9300 .. A*2064 

§t Vishay Resistive Systems Group, Malvern, PA 19355, 215-644-1300 

.. A*2070,2072 

§t Allen Bradley Co., Electronic Components Div, A Rockwell International Co, El Paso, TX 

79936.... 915-592-4888;800-592-48^ 

§t Beckman Industrial Corp, Subsidiary of Emerson Electric Co, Fullerton, CA 92635 

. 714-447-2300 

Bradford Elctrns, Inc, Special Resistor Div, Robbinsviile, NC 28771-1179 

. 704-479-6451 

§t California Micro Devices, Inc, Milpitas, CA 95035 ... 408-263-3214 

Electro-Films, Inc., Warwick Rl 02886.... 401 -738-9150 

Electronic Precision Components Corporation, Mt Vernon, NY 10550 ... 914-664-2333 

t Hycomp, Inc, Marlborough, MA 01752 . . .. 508^485-6300 

t Imperial AStronics, Meridian Inti. Corp, Northridge, CA 91324 ............ 818-886-7672 

KDI/Triangle Electronics, Whippany, NJ 07981 . 201-887-5700 

Memcor-Truohm, Inc., Huntin^on, IN 46750 . 219-356-4300 

fMepco/Centralab Corp. Hdqrtr, North American Philips Corporation, Riviera Beach, FL 

33404. 407-881-3200 

Mepco/Cenfi'alab, North American Philips Corporation, Los Angeles, CA 90039 

. 818-240-4880 

Microplex, Inc, Anaheim, CA 92806 .. 714-979-8833:714-634-1535 

Mini-Systems, Inc, Sunbelt Microelectronic Division, Deltona, FL 32725 

. 407-574-0208 

t Philips Circuit Assemblies, A Subdivision of North American Philips Corpi, West 

Lafayette, IN47906 . 317-463-2536 

Pico Electronics, Inc, Mt Vernon, NY 10552 ............. 914-699-5514:800431-1064 

Powerex, Westinghouse, GE, Mitsubishi, Youngwood, PA 15697 .. 412-925-7272 

§t RCL-Shallcross, Manchester, NH 03102 . ... 603-627-3831 


§—Product sold through distributors t—Product meets MIL speps EEM 1989 
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PRODUCT INDEX & DIRECTORY 


Sensors, Angle Measuring-5500 


§t Sfemice, Incx, Grand Junction, CO 81502 .. 303-242-0810 

§t Techno. Inc, Van Nuys, CA 91405 .. 818-781-1642 

Tel Labs, Inc, Sfemice, Inc, Londonderry, NH 03053 . 603-625-8994 

§t Ultronix, Inc, Vishay, Grand Junction, CO 81502 . 303-242-0810 

§t Vamistor Coip, Sevierville, TN 37862 ..... 615-453-0001 


Vermont Precision Resistor, Codeco Corp. of Vermont, Stow^ VT 05672-1207 

. 802-253-8567 

Resolvers, Synchro-4900 - See VoL D 
Resonators, Ceramic-2300 - See VoL A 
Resonators, Ceramic, Surface Mount-2700 - See VoL A 
Resonators, Microwave, Dielectric-3450 - See VoL A 
Resonators, SAW-2300 - See VoL A 
Retainers, Battery-2500 - See VoL C 


Retainers, Relay-4500 

Attach Corp., Somerville, NJ 08876, 201-359-4454 . B*1421 

§ American Zettler, Aliso Viejo, CA 92656 . 714-831 -5000 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462 . 215-941-0366 

§ Potter & Brumfield, A Siemens Co, Princeton, IN 47671-0001 . 812-386-1000 


Retainers, Transistor & Diode-2500 - See VoL C 

Retainers, Tube-2500 - See VoL C 

Retractors & Carriers - See Cable Retractors (VoL C) 

RFI Measuring Equipment-2900 — See VoL D 
RFI Shielding — See Shields, RF (VoL C) 

RFI Testing Services - See Services, Electrical Measurement & Test 
(VoL D) 

Rheostats-4750 -- See Vol. A 
Rheostats, Motorized-4750 - See Vol. A 
Ribbons for Printers-2000 - See Vol. D 
Rings, Retaining-2500 - See VoL C 
Rings, Slip - See Slip Rings (Vol. B) 

Rivets-2500 - See Vol. C 

Robotic Pick & Place -■ See Arms & Manipulators, Robotic (Vol. D) 

Robotics - See Arms & Manipulators, Robotic (Vol. D), Control Systems, 
Robotic (Vol. D) 

Robots, Machine Vision-4900 - See Vol. D 
Robots, Pick and Place-4900 - See VoL D 
Rods, Ground-2500 - See Vol. C 
Rotators - See Antenna Rotators (Vol. D) 

Rotors, Motor & Generator - See Motor & Generator Armatures, 
Rotors, Stators (Vol. B) 

Rubber, Conductive-1600 ~ See Vol. C 

Rubber Guards (For Equipment) - See Bumpers (Vol. C) 

Rubber, Silicone-1600 - See Vol. C 

Satellite Antennas - See Antennas, Satellite (Vol. D) 

Satellite Earth Stations, Transmit & Receive-1900 - See Vol. D 
Scale Expanders, Meter — See Multipliers, Meter (Vol. D) 

Scalers, Binary, Decade-2325 - See Vol. D 
Scales, Dial-2400 - See Vol. C 

Scales, Electronic (Counting/Weighing)-2900 - See Vol. D 
Scanners, Bar Code - See Readers, Bar Code (Vol. D) 

Scanners, Crossbar-1900 - See Vol. D 

Scanners, Fiber Optic-2475 

Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 


. 6*1206-1207 

Fiberoptic Systems, Inc., Simi Valley, CA 93063, 805-583-2088 . 6*1205 

Litton Poly-^ientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 . 6*1208,1210,1213 

Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 . 6*1217 

Dolan-Jennerlnds., Woburn, MA 01801 . 617-935-7444 

General Fiber Optics, Incx, Cedar Grove NJ 07009 . 201-239-3400 

Micro Switch, A Honeywell Div., Freeport, IL 61032 . 815-235-6600 

Rehlander Asscx^., Beverly, MA 01915 . 617-922-5961 

Silicon Detector Corp, Camarillo, CA 93010. 805-484-2884 


Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 ... 408-737-7683 

Scanners, Flying Spot-1900 - See Vol. D 

Scanners, lnfrared-2900 - See Vol. D 

Scanners, Instrument, Input/Output-2900 - See Vol. D 

Scanners, Optical-2900 - See Vol. D 

Scanners, Reed-2900 - See Vol. D 

Scissors-5400 - See VoL C 

Scope Dollies — See Carts & Dollies, Instrument & Equipment (Vol. C) 
SCRs - See Thyristors (Vol. A) 

SCR Firing Controls — See Controls, SCR (Vol. D) 

Scramblers, Data-2325 - See VoL D 
Scramblers/Descramblers, Video-1900 - See Vol. D 
Scramblers, Speech-1900 - See Vol. D 
Screens, Printed Circuit-1700 - See Vol. C 
Screwdrivers-5400 -- See Vol. C 

Screws, Lead, Feed & Translatory — See Drives & Drives Mechanisms 
(Dial) (Vol. C) 

Screws, Fastening-2500 — See Vol. C 
Scribers-5400 — See Vol. C 

Scribers, Wafer-Aiso See Machines & Accessories, Semiconductor 
Manufacturing-4100 - See Vol. D 

Seaiers - See Coatings (Vol. C) 

Sealing Equipment, Metal to Glass/Ceramic-4100 — See Vol. D 

Seals & Feedthrus, Environmental — See Feedthrus & Seals, 
Environmental (Vol. C) 

Seals, Ceramic To Metal-2500 - See Vol. C 

Seals, Glass To Metal-2500 - See Vol. C 

Seals, Hermetic-Also See Services, Hermetic Seaiing-2500 - See 
VoLC 

Seals, Microwave — See Gaskets, Shielding, RF (Vol. C), Seals, 
Waveguide (Vol. A) 

Seals, Pressure Sensitive-2500 - See Vol. C 
Seals, Waveguide-3450 - See Vol. A 

Search Unit, Magnetic Tape ~ See Tape Search Equipment (Vol. D) 

Security Systems, Access Control-2000 - See Vol. D 

Security Systems, Data-2325 - See Vol. D 

Seismographs-2900 - See Vol. D 

Seizers-5400 — See Vol. C 

Seisyns — See Motors, Synchronous (Vol. B) 

Semiconductor Material - See Crystals, Semiconductor (Vol. A) 

Semiconductor Wafer Fabrication, Assembling (Packaging)-4100 - 
See Vol. D 

Semiconductor Wafer Fabrication, Designing (Topological)-4100 - 
See Vol. D 

Semiconductor Wafer Fabrication, Maskmaking (Toollng)-4100 — 
See Vol. D 

Semiconductor Wafer Fabrication, Processing-4100 - See Vol. D 

Semiconductor Wafer Fabrication, Testing/Trimming-4100 » See 
Vol.D 

Semiconductors — See Diodes (Vol. A), Rectifiers (Vol. A), Transistors 
(VoLA) 

Sensors - See Transducer Listings (Vol. B) 

Sensors, Acoustic-2200 - See Vol. D 
Sensors, Angle Measuring-5500 

Data Technology, Inc., Woburn, MA 01811, 617-935-8820 . 6*1945-1947 

Disc Instruments, Honeywell, Costa Mesa, CA 92626, 714-433-0343 

.... 6*1949-1950 
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Sensors, Angle Measuring-5500 (Cont’d) PRODUCT INDEX & DIRECTORY 


Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

....... B*1724-1725 

Hathaway Corporation:Motion Control Div., Tulsa, OK 74116,918-438-7800 

......... B*1253 

Micro Mo Electronics, Inc., St Petersburg, FL 33701, 813-822-2529 . B*1966 

U. S. Digital Corp., Los Alamftos, CA 90720, 213-594-0094 . B*1997 

t Computer Conversions Corp, E Northport, NY 11731 . . 516-261 -3300 

§t Dova Controls, Redmond, WA 98052 ... 206-881 -7414 

t Farrand Controls, Div. of Farrand Industries, Inc., Valhalla, NY 10595 .... 914-761-2600 

t Humphrey, Inc, San Diego, CA 92123. ... 619-565-6631 

t Precision Specialties, Inc, Northridge, CA 91324 ... 818-349-9774 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 .. 609-662-8000 

t Spectron Glass & Electronics, Inc, Hauppauge, NY 11788 . 516-582-5600 

t Stock Drive Products, Div. of Designatronics, Inc, New Hyde Pk, NY 11040 

. 516-328-0200;328-3300 

Teledyne Gurley, Troy, NY 12181 . 518-272-6300 

§ Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 

. 312-364-7277 

Trans-Tek, Ellington, CT 06029 . 203-872-8351 

Sensors, CCD Image-3700 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 ..... 414-382-2000 

§t Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 

Rl 02876 . 401-762-3800 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 ... 408-738-4266 

§ Fairchild Weston Systems, Inc, CCD Imaging Division, Milpitas, CA 95035 

. 408-433-2500 

Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

.. 206-696-2840 


Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

PULNiX America, Inc, Sunnyvale, CA 94086 . . 408-733-1560 

Tektronix, Inc, Beaverton, OR 97077... 800-835-9433 


§ Texas Instruments, Data/Image Sensing (Opto), Dallas, TX 75265 ...... 214-995-6611 

Sensors, Chemical>2200 ~ See Vol. D 

Sensors, Fiber Optic-2475 

Rberoptic Systems, Inc., Simi Valley. CA 93063, 805-583-2088 . B*1205 

t Hathaway Corporation:Motion Control Div., Tulsa, OK 74116,918-438-7800 

... B»1253 

§t MERET, Inc., Santa Monica, CA 90404-4998, 213-828-7496 . B«1215 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 


. B«1219 

Abom Electronics Inc, San Jose, CA 95131 .. 408-436-5444 

§ APEC Fiber Optics Corp, College Station, TX 77840 . 409-693-5397 

C.G. Instruments, Dayton, OH 45459 . 513-434-7643 

Data Instruments, Irvc, Acton, MA 01720 ... 508-264-9550 

Dolan-Jennerinds, Woburn, MA 01801 . 617-935-7444 

§ Elector, Inc, Exton, PA 19341 . 215-524-2000;800-441-8246 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 . 408-738-4266 

t Force, Inc, Christiansburg, VA 24073 .. 703-382-0462 

FSI/Fork Standards, Inc, Lombard, IL 60148 . 312-231-3511 ;312-932-9380 

t Galileo Electro-Optics Corp, Sturbridge,MA 01566 . 508-347-9191 

§ Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 

. 703-953-4751 

§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 . 219-465-2200 

§ 3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

3 M Photodyne Inc, Camarillo, CA 93010 .. 805-388-8378 

Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 . 602-244-6900 

§Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg, IL 60173 

.i. 312-843-7900 

RehlanderAssocs, Beverly, MA 01915 . 617-922-5961 

§ Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

Scanning Devices, lr»c, Waltham, MA 02154 . 617-891-8991 

§Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 

t Silicon Detector COrp, Camarillo, CA 93010... 805-484-2884 

§Stennlng Instrments, Inc, Pacific Palisades, CA 90272 . 213-459-2930 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

t Teledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

t Texas Optoelectronics, Inc, Garland, TX 75042 . 214-487-0085 

Welch Allyn, Inc, Industrial Products Division, Skaneateles Falls, NY 13153-0187 

. 315-685-8945 

t York Technology, Inc, Burbank, CA 91502 ... 818-955-8927 

Sensors, Hall Effect-2200 - See Vol. D 
Sensors, Light-3700 

§ EG & G Vactec, SL Louis, MO 63132, 314-423-4900. B*1321 

Rberoptic Systems, Inc., Simi Valley, CA 93063,805-583-2088 . B*1205 

Mepco/Centralab, North American Philips Corporation, Mineral Weils, TX 76067, 

817-325-7871 . A*1984 

NEC Electronics, Inc., Mountain View, CA 94039, 415-960-6000 .... B*1328-1331 
Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335. B*1334 


Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 

. B«1345 

t Siionex inc., Plattsburgh, NY 12901, 518-561-3160 ..... B*1347 

Abom Electronics Inc, San Jose, CA 95131 ... 408-436-5444 

§ Advanced Detector Corp, Applied Solar Energy Corp, Industry, CA 91746 

. 818-369-6886 

t Atlantic Solar Products, Baltimore, MD 21237 . 301 -686-2500;800-237-6527 

§CCD Imaging, Fairchild Weston Systems, Inc, Milpitas, CA 95035 . 408-433-2500 

Data Instruments, Inc, Acton, MA 01720 ... .. 508-264-9550 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123 . 619-279-8034 

EG&G Reticon, Div. of EG&G, Sunnyvale, CA 94086-4197 . 408-738-4266 


Evershed & Vignoles, Ltd, Meggitt Holdings P. L.C^ Chiswick, LorKton, ENGLMO W4 


5HJ............... 01-994-3670 

t Force, Inc, Christiansburg, VA 24073 .... 703-382-0462 

FSI/Fork Standards, Inc, Lombard, IL 60148... 312-231-3511 ;312-932-9380 

General Numeric Corporation, Elk Grove Village, IL 60007 . .. 312-640-1595 

§ Grasslin Controls Corp.:Grasslin Gmbh & Co, KG, Ramsey, NJ 07446 .. 

201-825-9696 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

§t Honeywell Optoelectronics, Richardson, TX 75081 .. . 214-470-4271 

§ Industrial Computer Designs, inc, Westlake Village, CA 91362 . 818-889-3179 

Kessler-Ellis Prods, Atlantic Highlands, NJ 07716 . 201-291 -0500;800-631 -2165 

LEL Co, Cresskill, NJ 07626 ....... 201-569-8641 

§ McGill Manufacturing Co, Inc, Valparaiso. IN 46383 . . 219-465-2200 

§t MERET, Inc, Santa Monica, CA 90404-4998 . 213-828-7496 

§ Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg, IL 60173 

....... 312-843-7900 

§ Optek Technology Inc, McKinney, TX 75069 .. .. 214-542-9461 

Opto Technology, Inc, Wheeling, IL 60090 ....... 312'*537-4277 

Rehlander Assocs., Beverly, MA 01915 ... 617-922-5961 

§ Relay Specialties, Oakland, NJ 07436.... 201-337-1000 

Rodann Electronics Mfg. Co, Brea, CA 92621 .. 714-529-1301 

ScanningDevices, Inc, Waltham, MA 02154 . 617-891-8991 

§ScientificTechnologies,OpticalSensorDiv. Inc, Hayward, CA94544 ... 415-471-9717 

t Silicon Detector Corp, Camarillo, CA 93010.. 805-484-2884 

tSilicon Sensors. Dodgeville,WI 53533 .... 608-935-2707 

§ Skan-A-Matic, Electro Corporation, Sarasota, FL 34230-3049 . 813-355-8411 

Sprague Electric Company, DistbaDiv, Mansfield, MA 02048-9102 . 617-339-8900 


Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

....... 617-853-5000 

§ Sprague Semiconductor Group:Sprague Electric Co, Worcester, MA 01605 


........ 508-795-1300 

t Texas Optoelectronics, Inc, Garland, TX 75042 . 214-487-0085 

§ Thorn EMI Electron Tubes Inc, Fairfield, NJ 07006 . 201-575-5586 

§ Tokin America, Inc, San Jose, CA 95134. . 408-432-8020 

Varo Electron DevicesrAn Imo Inds, Co, Garland, TX 75046 . 214-487-4129 


Welch Allyn, Inc., Industrial Products Division, Skaneateles Falls, NY 13153-0187 
..... 315-685-8945 

Sensors, Liquid Flovif-5500 

E-T-A Circuit Breakers, Chicago, iL 60648, 312-647-8303 .. B*1956 

Hi-G Company, A Subsidiary of Nytronics inc., Hartford, CT 06114,203-522-8600 

. BM533,1538 

§ Elector, Inc, Exton, PA 19341 . 215-524-2000;80a441-8246 

§FENWAL INC, Ashland, MA 01721 . 508-881-2000 

t Force, Inc, Christiansburg, VA 24073 . . 703-382-0462 

Micro Pneumatic Logic, inc. Fort Lauderdale, FL 33309-1786 . 305-973-6166 

Omega Engineering, Stamford, CT 06907 ... 800-826-6342 

T Thermometries, Ina, Edison. NJ 08817-4695 . 201 -287-2870 

Sensors, Liquid Level - See Transducers, Liquid Level (Voi. B) 
Sensors, Moisture-5500 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
. B*1345 

§ Hy-Cal Engineering, El Monte, CA 91731 . 818-444-4000 

§ Moisture Register Products Div, Aqua Measure Instrument Co, Pomona, CA 

91768-3267 . ... 714-594-5545 

Omega Engineering, Stamford, CT 06907 ... 800-826-6342 

Primo Company Limited, Tokyo, JAPAN 181 . 0422-43-3121 

Princo Instruments, Inc, Southampton, PA 18966 

Sensors, Proximity - See Transducers, Proximity (Vol. B) 

Sensors, Temperature - See Bolometers (Vol. D), Thermistors (Vol. B), 
Transducers (Vol. A) 

Sequence Controllers - See Controllers, Programmable (Vol. D) 

Services, Acoustical, Consulting-4100 - See Vol. D 

Services, Assembly & Fabrication (Inci. R&D) - Also see Services, 
Metal Parts Fabrication; Services, Printed Circuit Products-4100 
- See Vol. D 

Services, Assembly, Surface Mount Teclinology-4100 - See Vol. D 

Services, Backplane Wiring - Also see Services, Wire Wrapping; 
Services, Cable Assembly - Also see Services, Crimping; 
Services, Wire Cutting & Stripping-4100 - See Vol. D 

Services, Board Assembly-4100 — See Vol. D 

Services, Cable & Harness Assembly-4100 - See Vol. D 

Services, Calibration & Instrument Repair-4100 - See Vol. D 

Services, Coating-4100 - See Vo/. O 

Services, Component Testing & Screening-4100 - See Vol. D 

Services, Computer-Aided Design (CAD)-Also See Computers, 
CAD, CAM, & CAD/CAM-4100 - See Vo/. D 

Services, Computer Programming - Also see Services, Computer 
Systems, Specific Classification-2050 - See Vol. D 
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Shielding (MIL), EMI/RR<2440 


Services, Computer Systems, Builders~2050 - See Vol. 0 
Services, Computer Systems, Consulting-2050 ~ See Vol. D 
Services, Computer Systems, lntegrators-2050 - See Vol. D 
Services, Computer Systems, Turnkey-2050 See Vol. D 
Services, Consulting, Chemical Anaiysis-4100 - See Vol. D 
Services, Consulting, Data Processing-4100 See Vol. D 
Services, Consulting, Drafting-4100 - See Vol. D 
Services, Consuiting, Engineering-4100 - See Vol. D 
Services, Consulting, Patent Development-4100 - See Vol. D 
Services, Consulting, Production-4100 — See Vol. D 
Services, Consuiting, Research & Development-4100 - See Vol. D 

Services, Crimping - Also see Services, Wire Cutting & Stripping- 
4100 - See Vol. D 

Services, Cryogenic-4100 - See Vol. D 

Services, Custom Cable Fabrication-6000 - See Vol. C 

Services, Custom Molding^ Plastics - See Services, Plastic 
Fabrication & Molding (Vol. D) 

Services, Data Processing, Consuiting - See Services, Consulting, 
Data Processing (Vol. D) 

Services, Decapsulation/Encapsulation-4100 -- See Vol. D 

Services, Documentation (Inci. Technical Writing)-4100 - See 
Vol.D 

Services, Education/Training-4100 - See Vol. D 

Services, Electrical Measurement & Test-4100 - See Vol. D 

Services, Electroplating - See Services, Plating (Vol. D) 

Services, EMI/RFI Testing-4100 ~ See Vol. D 

Services, Encapsulation - See Services, Decapsulation/Encapsulation 
(Vol. D) 

Services, Environmental Testing-4100 - See Vol. D 

Services, Equipment Leasing/Rental-4100 - See Vol. D 

Services, Fluorocarbon Etching-4100 — See Vol. D 

Services, Failure Analysis - See Services, Reliability (Vol. D) 

Services, Fiberoptics, Consulting-4100 — See Vol. D 

Services, Hermetic Seaiing-4100 - See Vol. D 

Services, High Vacuum-4100 ~ See Vol. D 

Services, Instrument Calibration - See Services, Calibration & 
Instrument Repair (Vol. D) 

Services, instrument Design (lndustrial)-4100 - See Vol. D 

Services, Integration, Computer Systems - See Services, Computer 
Systems, Integrators (Vol. D) 

Services, Laser, Consulting-4100 ~ See Vol. D 

Services, Magnetics-4100 - See Vol. D 

Services, Measurement & Test, Electrical - See Services, Electrical 
Measurements & Test (Vol. D), Services, Environmental Testing 

Services, Measuring - See Services, Instrument Calibration (Vol. D), 
Services, Testing & Measuring 

Services, Metal Etching, Engraving-4100 - See Vol. D 

Services, Metal Parts Fabrication-4100 - See Vol. D 

Services, Metallizing (Inci. Eiectroforming)-4100 — See Vol. D 

Services, Microprocessor Development - Also see Services, PROM 
& Array Programming-4100 - See Vol. D 

Services, Molding/Casting - Also see Services, Plastic Fabrication 
& Molding-4100 - See Vo/. D 

Services, Optical Design-4100 - See Vol. D 
Services, Packaging-4100 - See Vol. D 


Services, Photographic-4100 - See Vol. D 

Services, Plastics Fabrication/Molding/Foaming/Finishing-4100 - 
See Vol. D 

Services, Plating-4100 - See Vol. D 

Services, Precious Metal Refining-4100 ~ See Vol. D 

Services, Precious Metal Resmelting, Recovery, Recycling-4100 - 
See Vol. D 

Services, PC Design/Preparation/Production-4100 - See Vol. D 

Services, PROM & Array Programming - Also see Services, 
Microprocessor Deveiopment-4100 — See Vol. D 

Services, Profile Extruders-4100 - See Vol. D 

Services, Qualification Testing - See Services, Environmental Testing 
(Vol. D) 

Services, Reliability-4100 - See Vol. D 

Services, Rental, Instruments & Equipment - See Test Equipment, 
Rental & Lease (Vol. D) 

Services, Repair, Maintenance - See Services, Calibration & Repair 
Instrument (Vol. D) 

Services, RFI Measuring - See Services, Electrical Measurement & 
Test (Vol. D) 

Services, Silicon Foundry — See Silicon Foundry Services (Vol. D) 
Services, Silk Screening-4100 ~ See Vol. D 
Services, Soldering-4100 - See Vol. D 

Services, Technical Writing — See Services, Documentation (Vol. D) 

Services, Testing & Measuring - See Services, Electrical 
Measurement & Test (Vol. D), Services, Environmental Testing 

Services, Testing, Environmental ~ See Services, Environmental 
Testing (Vol. D) 

Services, Training/Education-4100 - See Vol. D 
Services, Vibration Surveys-4100 — See Vol. D 
Services, Welding & Brazing-4100 - See Vol. D 

Services, Wire Cutting & Stripping - Also see Services, Crimping- 
4100 - See Vo/. D 

Services, Wirewrapping/Soldering/Weiding/Brazing - Also See 
Services, Backplane Wiring-4100 — See VoL D 

Servo Systems-4900 - See VoL D 

Shaft Encoders, Shaft Position - See Encoders, Shaft Angle (Vol. B) 
Shaft Locks - See Locks, Dial & Shaft (Vol. C) 

Shafts & Adapters-Also See Couplings, Shaft, Rigid 

Flexible-3500 

§ Jan Hardware Mfg. Co., Long Island City, NY 11101, 713-361-3800 ...... C«1586 

MFM Technology, Inc., Affiliate of Unrtrode Coi|}*> Ronkonkoma, NY 11779, 

516-467-5151 ....... B«1279 

t Micro Mo Electronics, Inc., St Petersburg, FL 33^1, 313-822-2529 -- B*1966 

§ B & B Motor & Control Corp., B & B Long Island City, Burlington, CT 06013 

.... 203-673-7151 ;800-638-7808 

§t Berg, W. M., Inc., East Rockaway, NY 11518 .... 516-599-5010 

§ Concord Electronics Corporation, New York, NY 10012 . 1-212-777-6571 

§ Machine Components Corp, Plainview, NY 11803 .... 516-694-7222 

§t Norelcom Inds, Farmingdale, NY 11735 .. 51S-249-7245 

PIC Design, Remington Technologies, Inc, Middtebury, CT 06762 . 203-758-8272 

§ Vemaline Prods. DIv, Warwick, Rl 02887...401-739-7600 

Shake Tables - See Testers, Vibration (Vol. D) 

Shells, Encapsulation - See Cups, Encapsulation (Voi. C) 

Shielding, EMI/RFI-4525- See Vo/. C 


Shielding (MIL), EMI/RR-2440 

Ad-Vance Magnetics, Inc., Rochester, IN 46975, 219-223-3158 ... C*1733 

Atlee Inc., North Andover, MA 01845, 508-681-1003 .. C*1732 

Tech-Etch, Inc., Plymouth, MA 02360, 508-747^300 . C»1748 


Shielding Beads, Ferrite-4525 - See Vol. C 

Shielding Beads, Ferrite, Surface Mount-4525 - See Vol. C 

Shields, Cable - See Braid, Cable (Voi. C) 

Shields, Cathode-Ray Tube-4525 - See Vol. C 
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Simulators, Optics-3700 


PRODUCT INDEX & DIRECTORY 


Shields, Coil-4525 - See VoL C 

Shields, Corona-4525 - See Vo/. C 

Shields, Electrostatic - See Shields, Tube (Vol. C) 

Shields, Indicator Light-4525 - See VoL C 

Shields, Magnetic-4525 - See VoL C 

Shields, Photomultiplier-4525 - See VoL C 

Shields, RF-Also See Gaskets, Shielding, RF-4525 - See VoL C 

Shields, Transformer-4525 See VoL C 

Shields, Tube-4525 - See VoL C 

Shields, Wire - See Braid, Cable (Vol. C) 

Shift Registers-2325 - See VoL D 

Shifters, Frequency - See Converters, Frequency to Frequency 
(Vol. D) 

Shifters, Phase, Microwave-3450 See VoL A 

Shifters, Phase, RF-3450 - See Vol. A 

Shifters, Phase 60/400 Hz-4050 - See Vol. D 

Shrinkable Plastics & Elastomers ~ See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Shunts, Connector-2100 - See Vol. C 

Shunts, Meter-2900 - See Vol. D 

Shutters, Microwave-3450 - See Vol. A 

SIDACs-4800 - See Vol. A 

Signal Averagers-2900 - See VOL D 

Signal Conditioners & Equipment-1100 - See Vol. D 

Signal Generators - See Generators, Specific Type (Vol. D) 

Signal Systems, Fiber Optic-2325 ~ See Vol. D 
Signal Tracers - See Testers, Signal Tracing (Vol. D) 

Silica, Fused-2500 - See Vol. C 

Silicon Foundry Services-4100 - See Vol. D 

Silk Screening Services - See Services, Silk Screening (Vol. D) 

Simulation Systems, Electromagnetic Pulse-1100 - See Vol. D 

Simulators, Data-2900 - See Vol. D 

Simulators, Digital Satellite-1900 - See Vol.D 

Simulators, Motion-2550 - See Vol. D 

Simulators, Optics-3700 

t Libbey-Owens-Ford Co., Liberty Mirror Products, Brackenridge, PA 15014 

. 412-224-1800 

Simulators, Power Failure-2900 - See Vol. D 
Simulators, Powerline Disturbance-2900 - See Vol. D 
Simulators, Radar-3475 - See Vol. D 
Simulators, Resolvers-2900 - See Vol. D 
Simulators, Solar-2900 - See Vol. D 
Simulators, Thermocouple-2900 ~ See Vol. D 


Sinks, Heat - See Heat Sinks, Semiconductor (Vql. C), Heat Sinks, 
Soldering (Vol. C) 

Sleeves - See Tubing (Vol. C) 

Slides, Cabinet & Chassis-1400 - See Vol. C 
Slip Clutch - See Knobs, Slip Clutch (Vol. C) 


Slip Rings & Assemblies-3500 

Airflyte Elctms. Co., Bayonne, NJ 07002, 201-436-2230 .. B«1228-1233 

t Fabricast, S. El Monte, CA 91733,818-443-3247.. B*1246,1248-1251 

t Graphite Metallizing Corp., Yonkers, NY 10702,914-968-8400 . B*1252 

t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 ............ B*1267-1276 

t Maurey Instrument Corp., Chicago, iL 60629,312-581-4555 . A*2129 

The J. M. Ney Company, Bloomfield, CT 06002,203-242-2281 ... D«2241 

tDanmarlnds.,Chatsworth,CA91311 .... 818-882-7979/5280 

Fifth Dimension, Inc., Trenton, NJ 08638 .... 609-393-8350 

§HBM, Inc, Marlboro,MA01752 ... 508-624-4500 

t Precision Specialties, Inc., Northrldge, CA 91324 ... 818-349-9774 

§t Superior Carbon Products, Ina, Walnut Grove, MS 39189 . 601-253-2442 

t Tech Laboratories Inc., Palisades PIc, NJ 07650 .. 201-944-2221 

t Unit industries, Fullerton. CA 92631 .... 714-871-4161 

Slip Rings & Assemblies (MiL)-2440 

Airflyte Elctrns. Co., Bayonne, NJ 07002,201^36-2230 .. B»1228,1230,1233 


Slotted Lines, Microwave-3450 - See Vol. A 

Socket Adapters-2100 - See Vol. C 

Sockets, Array-2100 - See Vol. C 

Sockets, Burn In-2100 - See Vol. C 

Sockets, Capacitor-2100 - See Vol. C 

Sockets, Chip Carrier, Surface Moynt-2100 - See Vol. C 

Sockets, CRT-2100 - See VoL C 

Sockets, Crystal-2100 - See Vol. C 

Sockets, Diode-2100 - See Vol. C 

Sockets, DIP and DIL-2100 - See Vol. C 

Sockets, Disposable Carrier-2100 <- See Vol. C 

Sockets, Integrated Circuit-2100 - See Vol. C 

Sockets, international-2100 - See Vol. C 


Sockets, Lamp & Lamp Assemblies-2460 

§ Arcolectric Corp., Canoga Park, CA 91304,818-700-1933 . B*1130-1131 

§ Aries Electronics, Frenchtown,NJ 08825,201-996-6841 .. C*1272 

§ Blvar, Inc., Irvine, CA 92718, 714-951-8808 ... C»1011 

§ Dialight Corp., A Cambridge Elctms. inds. Co., Manasquan, NJ 08736, 

201-223-9400 ...... B-1140-1141 

t Gilway Technical Ump, Woburn, MA 01801,617-935-4442 . B*1147-1149 

§ Industrial Devices, Inc., Hackensack, NJ 07601,201-489-8989 . B«1158.1160 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 . B*1178 

§ rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

JKL Components Corporation, Pacolma, CA 91331,818-896-0019 ...... B*1163 

t Ledtronics, Inc., Torrance, CA 90505, 213-549-9995 ... B*1020,1167 


§t Litteifuse, Inc., Sub. of Tracor, Inc., Des Plaines, IL 60016,312-824-1188 . 

B*1171 

§ Oshino Electric Lamp Works, Ltd., Shinagawa-Ku, Tokyo, JAPAN, 03-471-8548 

. B-1176-1177 

§ Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 . B*1188-1195 

t Sorenson Ughted Controls, Hartford, CT 06114,203-527-3092;1-800-243-0240 

. B*1198 

§ Visual Communications Co., Inc., San Diego, CA 92126,619-549-6900 


... B*1200-1203 

tAlden Products Co., Brockton, MA 02403 . . 508-583-0160 

§ Alpha Products, Inc, Westlake Village, CA 91362 . 818-889-9304 

§ American Ultraviolet, Murray Hill, NJ 07974 . .. 201-665-2211 

Andon Elctms Corp, Uncoln, Rl 02865 .. 401-333-0388 

§t Associated Electronics & Mfg. Corp, Upper Montclair, NJ 07043 . 201-783-7800 


Simulators (MIL)-2440 

t Control Technology Co., Inc., Long Island City, NY 11101, 718-361-2133 . 

D«2247 

Intronics, Inc., Newton, MA 02158,617-964-4000 . B*1018 

t American Electronic Laboratories, Inc, Lansdal^ PA 19446 . 215-822-2929 

t Cincinnati Elctms, Cincinnati, OH 45241 .. 513-733-6100 

t E M S Development Corp, Farmingctele, NY 11735 .. 516-293-7900 

HsKlron,Inc,Fairtex,VA22030 ... 703-359-6100 

tLocus. State College, PA 16804 ..... 814-466-6275 

t Locus, Alexandria, VA 22303 . . ... 703-950-1000 

tMicrowave Systems Inc, Syracuse, NY 13211-2100 .. 315-437-9951 

R^blic Electronics Co, Hauppauge, NY 11788 . 516-273-9800 

t Signatron, A Unit of Sundstrand Corp, Lexington, MA 02173 . 617-861-1500 

ST Research Corporation, Newington, VA 22122 . 703-550-7000 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440 . 513-426-6000 

t Tracor Flight Systems, Inc, Tracor, Inc, A Westmark Co, Sarrta Ana, CA 92705 

.......... 714-662-0333 


§ Augat Inc, Attleboro. MA 02703.... 617-222-2202 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 .. 508-685-4371 

Augat, Inc, Interconnection Products Group, Attleboro, MA 02703 . 508-222-2202 

Autoswage Products, Shelton, CT 06484 ... 208-929-1401 

§ Bulbtronics, Inc, Farmingdale, NY 11735 .516-249-2272;1 -800-654-8542 Eastern 

Reg 

Cinch Connector Division, Labinai Components & Systems Inc, Elk Grove Village, IL 

60007. 312-981-6000 

§ Cole Hersee Co, Boston, MA 02127-2467 ..... 617-268-2100 

Communication Devices, Inc, Scarborough, OnL CAN M1H3A4.. 416-439-6320 

§ Data Display Products, Los Angeles, CA 90009 . 213-640-0442 

Display Devices, Inc, Encinitas, CA 92024 .. .. 619-753-0113 

I>SA, lna(Dai-ichl Shoji of America), Div. of Leader Instruments, New York, NY 10011 

. 212-691-9050 

Dupree, Inc, Chino, CA 91710 ...... 714-597-4889 

Eaton Corp./Cutler~Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414449-7487 

§t Electronic Essentials, Woodsidoi NY 11377 .... 718-898-8300 


B*92 §—Product sold through distributors t—Product meets MIL specs EEM 1989 




































































PRODUCT INDEX & DIRECTORY 


Solenoids, Unear-4550 


§t Electronics Research Associates Inc, Winsted, CT 06098 . 203-379-2731 

Enfrelec, Alsthom International, Spring Valley, NY 10977 . 914-425-7460 

Fastex, Illinois Tool Works, Des Plaines, IL 60016.. 312-299-2222 

§t Garry Electronics, Div. of Brintec Corp, Laghome, PA 19047 . 215-949-2300 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

General Electric Co, Accessory Equipment Plant, Bridgeport, CT 06602 

. 203-382-2000 

§t Genisco Technology Corp, La Mirada, CA 90638 .. 714-523-7001 

§ Grayhill Inc, U Grange, IL 60525 . 708-354-1040 

GTI/Electronics Div, Hadley, PA 16130 . 412-253-3161 

t Hoffman Engineering Corp, Stamford, CT 06902 . 203-325-8933 

International Configurations, Inc, Enfield, CT 06082 . 203-749-6380 

§ nr Sealectro, Trumbull, CT 06611 . 203-372-4118 

Kerry Electronics Co, Criton Technologies, Seattle, WA 98109 . 206-281 -1300 

Lamb Industries, Inc, Portland, OR 97225 . 503-297-8878 

§t Lamptronix Co, Ltd, Crystal Lake, IL 60014 . 815-455-0400 

§tLedco Div, St Paul, MN 55107 . 612-222-2791 

§ Leecraft Mfg, Long Island City, NY 11101 . . 718-392-8800 

Mark Eyelet Inc, AMP, Inc, Wolcott, CT 06716 . 203-756-8847 

Master Electronic Controls, Los Angeles, CA 90025 . 213-452-1336 

Micro Switch, A Honeywell Div, Freeport IL 61032 . 815-235-6600 

§Schurtor, Inc, Petaluma, CA 94952 . 707-778-6311 

t Shogyo International Corp, Great Neck, NY 11021 . 516-466-0911 

§Shokai Far East Ltd, Hartsdale, NY 10530 . . 914-681-0700 

tStar Porcelain, Trenton, NJ 08638 . 609-392-3154 

§ Switchcraft, Inc, A Raytheon Company, Chicago, IL 60630 . 312-792-2700 

§tSylvania Miniature Lighting, GTE Corporation, Hillsboro, NH 03244 . 603-464-5533 

§ Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

§ Three-Five Sysu, Inc, Phoenix, AZ 85201 . 602-496-0035 

§Trimm,lnc, Div. of Newton Instr. Co, Libertyville,IL 60048 . 312-362-3700 

UVP, Inc, San Gabriel, CA 91778 . 818-285-3123 

§ Wall-Able Mfg. Corp, Elk Grove VL IL 60007 . 312-956-8000 

Wilbrecht Electronics, St Paul, MN 55107 . 612-222-2791 


Sockets, Leadless Carrier-2100 ~ See VoL C 
Sockets, LIF & ZIF-2100 See VoL C 

Sockets, Miniature & Subminiature - See Sockets, Diode (Vol. C) 

Sockets, Pin Grid Array-2100 - See Vol. C 

Sockets, Power (Receptacles)^2100 - See Vol. C 

Sockets, Relay-2100 ~ See Vol. C 

Sockets, SIMM-2100 - See Vol. C 

Sockets, SIP-2100 - See Vol. C 

Sockets, Surface Mount-2100 - See Vol. C 

Sockets, Test-2100 -- See Vol. C 

Sockets, Transistor-2100 - See Vol. C 

Sockets, Tube-2100 - See Vol. C 


Sockets (MIL)-2440 

§ AMP, Harrisburg, PA 17105, 717-564-0100 . C*1157 

Aries Electronics, Frenchtown, NJ 08825, 201-996-6841 . 0*1272,1275 

Augat, Inc., Interconnection Products Group, Attleboro, MA 02703, 508-222-2202 

. C*1282 

CW Industries, Southhampton, PA 18966, 215-355-7080 . C*1320 

Dialight Corp., A Cambridge Elctms. Inds. Co^, Manasquan, NJ 08736, 

201-223-9400 . 8*1140-1141 

t Jettron Products Inc., E. Hanover, NJ 07936, 201-887-0571 . C*1393 

Oxley, Inc., Branford, CT 06405, 203-488-1033 . 8*1179 

Panduit Corp., Tinley Park, IL 60477-0981, 800-777-3300 . C*1468 

§t Precicontact, Inc., Langhorne, PA 19047, 215-757-1202 . C*1510-1512 

Sloan Co., Sun Valley, CA 91353-0367, 213-875-1123 . 8*1188,1193-1195 

Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 .. C*1543,1545,1547-1549 

U.S. Terminals, Cincinnati, OH 45243, 513-561-8145 . C*1557 

Andon Elctma Corp., Lincoln, Rl 02865 . 401-333-0388 

t EBY Company, Philadelphia, PA 19124 . 215-537-4700 

Garry Electronics, Div. of Brintec Corp., Laghome, PA 19047 . 215-949-2300 

Jan Hardware Mfg. Co., Long Island City, NY 11101 . 718-361-0800 

Mark Eyelet Ino, AMP, Inc, Wolcott, CT 06716 . 203-756-8847 

Master Electronic Controls, Los Angles, CA 90025. . 213-452-1336 

Oshino Electric Lamp Works, Ltd, Shinagawa-Ku, Tokyo, JAPAN. 03-471-8548 

Texas Instrs, Data Sya Group, Dallas, TX 75380-9063 . 1-800-527-3500 

§t Wells Electronics, South Bend, IN 46613 . 219-287-5941 


Software, Applications>2050 - See Vol. D 

Software, CAD-2050 - See Vol. D 

Software, Communications-2050 - See Vol. D 

Software, Compilers/Languages-2050 ~ See Vol. D 

Software, Computer Performance Measurement-2050 - See Vol. D 

Software, Data Base Management-2050 - See Vol. D 

Software, Data Base Management Dlctionaries-2050 - See Vol. D 

Software, Data Base Query Language-2050 - See Vof. D 


Software, Data Communications Control-2050 — See VoL D 

Software, DC Motor Control-2050 - See Vol. D 

Software, Disk/Tape File Utilities-2050 - See Vol. D 

Software, Emulation/Simulation-2050 - See Vol. D 

Software, Graphics-2050 - See Vol. D 

Software, Information Storage & Retrieval-2050 - See Vol. D 

Software, Job Scheduling/Accounting-2050 - See Vol. D 

Software, Librarians-2G50 - See Vol. D 

Software, Motion Controi-2050 — See Vol. D 

Software, Operating Systems-2050 - See Vol. D 

Software, Operating Systems Enhancement-2050 - See Vol. D 

Software, Programming/Systems Development Aids-2050 - See 
Vol.D 

Software, Program Translators-2050 - See Vol. D 
Software, Report Generators-2050 - See Vol. D 
Software, Security-2050 - See Vol. D 
Software, Sort/Merge-2050 - See Vol. D 
Software, Spoolers-2050 - See Vol. D 
Software, Utilities-2050 - See Vol. D 
Solar Cells - See Cells, Photovoltaic (Vol. B) 

Solder (All Types)-4600 ~ See Vol. C 

Solder Lugs - See Terminals, Lug (All Types) (Vol. C) 

Solder Pots & Baths-46G0 — See Vol. C 
Soldering, Wave, Control/Monitoring-4600 - See Vol. C 
Soldering Accessories-4600 - See Vol. C 
Soldering Equipment, Hot Gas-4100 - See Vol. D 
Soldering Equipment, Induction Heating-4100 - See Vol. D 
Soldering Equipment, lnfrared-4100 - See Vol. D 
Soldering Equipment, Printed Circuit-4100 - See Vol. D 
Soldering Equipment, Resistance-4100 - See Vol. D 
Soldering Systems, Temperature Controlled-4100 - See Vol. D 
Soldering Equipment, Ultrasonic-4100 - See Vol. D 
Soldering Equipment, Vapor Phase-4100 ~ See Vol. D 
Soldering Guns, Irons & Desoldering Tools-4600 - See Vol. C 
Soldering Machines, Laser-4100 - See Vol. D 
Soldering (MIL)-2440 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 


203-265-8910 . C*1266-1267 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

t CAD Engrg. & Assembly Ino, Mentor, OH 44060 .. . 216-256-7744 

Cardinal Control Co., Kensington, CT 06037 .. 203-828-6379 

§t Chemtronics Inc, Hauppauge, NY 11788 .. 516-582-3322,•800-645-5244 

t ELVOiDivision of Zumbach Electronics Corporation, Mi Kisco, NY 10549 

. 914-241-1008 

t Fusion Inc., Willoughby, OH 44094 ..... 216-946-3300 

§t Gardiner Solder Co, Div. of Gardiner Metal Co, Chicago, IL 60632 . 312-847-0100 

t GSl Corp, Timonium, MD 21093 . 301-252-1768 

t Miller, LC, Co, Monterey Pk, CA 91754 .. 213-268-3611 

Multicore Solders. Westbury, NY 11590 ... 516-334-7997 

§t OK Industries, Inc, Yonkers, NY 10701 .... 914-969-6800 

Solenoids, Linear-4550 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . 8*1413 

t Bicron Electronics, Canaan, CT 06018, ^3-824-5125 ... 8*1657 

§ Dettrol Controls, Milwaukee, Wl 53215,414-671-6800 . 8*1658-1661 

t Electro-Mechanisms, Inc., Duarte, CA 91010, 818-359-2535 . 8*1662-1663 

t Electronic Specialty Corp., Vancouver, WA 98665,206-574-5000 . 8*1664 

Uberty Controls, Shorewood, IL 60435,815-725-2241 . 8*1665 

§t Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

. 8*1565 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 - 8*1666-1669 

§t Oak Switch Systems, Crystal Uke, IL 60014,815-459-5000 . 8*1822 

§ Regdon Solenoid, Inc., Westmont, IL 60559, 312-789-0600 . 8*1670-1671 

t Ross Engineering Corp., Capipbell, CA 95008,408-377-4621 .. 8*1615 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

t AP.W. Co, Inc, Rockaway, NJ 07866 . 201-627-0643 

§ Automatic Switch Co, Florham Park, NJ 07932 ... 1-201-966-2000 


EEM1989 
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PRODUCT INDEX & DIRECTORY 


Solenoids, Linear-4550 (Cont’d) 


tComponent Specialties Corp, Temple City, GA 91780 . .. 213-283-0015 

§t Densitron Corporation, Densitron International, Torrance CA 90505 . 213-530-3530 

§t Dormeyer Inds., A. F. Dormeyer Mfg, Co, Inc, Chicago, IL 60641 . . 312-283-4000 

Endicott Coil Co, Inc, Binghamton, NY 13905 .... 607-797-1263 

The Five Star Co, Plantsville, CT 06479 ....... . .... 203-628-5561 

§Guardian Elec. Mfg Co, Chicago, IL 60607........ . 815-337-0050 

t IMC Magnetics Corp, Arizona Div, Tempo, AZ 85281 ... 602-968-4441 

§t Linear Motions Co, Valinda, CA 91744 ..... 818-918-7806 

t Usk, G. W, Co, Clifton Springs, NY 14432 . .. 315-462-2611 

Mors Technologies Inc, Mors Group-Franco, St Laurent Quebec, CANADA H4T1A7 

......>...... 514-735-4411 

§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 .. 216-946-9900 

§ Relay Specialties, Oakland, NJ 07436 .. .. 201 -337-1000 

t SR Engineering, BW/IP international, Inc, Garden Grove, CA 92643 .... 714-554-4200 

Vanguard Relay Corp, WarwicK Rl 02886 ... 401-732-0700 

t West Coast Elec. Mfg, Paramount CA 90723 .......................... 213-633-1010 

Solenoids, Proportional-4550 

Deltrol Controls, Milwaukee, Wl 53215,414-671-6800 . 6*1658-1661 

t Lucas Ledex Inc., Vandaiia, OH 45377-0427, 513-898-3621 ... 6*1666-1667,1669 

Regdon Solenoid, Inc., Westmont, IL 60559, 312-789-0600 __ 6*1670-1671 

§ Automatic Switch Co, Florham ParK NJ 07932 ... 1-201-966-2000 

t Electronic Specialty Corp, Vancouver, WA 98665 . 206-574-5000 

Endicott Coil Co, Inc, Binghamton, NY 13905 .. . 607-797-1263 

t Usk, G. W, Co, Clifton Springs, NY 14432 .. .. 315-462-2611 

tSR Engineering, BW/IP International, Inc, Garden Grove, CA 92643 ... . 714-554-4200 

Solenoids, Rotary-4550 

t Une Electric Products, Hartford, CT 06141, 203-659-3573;1-800-331-1137 

.. 6*1565 

t Lucas Ledex Inc., Vandaiia, OH 45377-0427, 513-898-3621 . 6*1666-1669 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 . 6*1822 

Regdon Solenoid, Inc., Westmont. IL 60559, 312-789-0600 .. 6*1670 

§ Dale Electronics, Inc, Yankton Div, Yankton, SD 57078-0180 . 605-665-9301 

§t Densitron Corporation, Densitron International, Torrance, CA 90505 . 213-530-3530 

Endicott Coil Co, Inc, Binghamton, NY 13905 . 607-797-1263 

t Ideal Precision Meter, Brooklyn, NY 11222 . . 212-383-6904 

t Lisk, G. W, Co, Clifton Springs, NY 14432 . 315-462-2611 

tSR Engineering BW/IP International, Inc, Garden Grove, CA 92643 .... 714-554-4200 

Solenoids, Stepping-4550 

t Lucas Ledex Inc., Vandaiia, OH 45377-0427, 513-898-3621 ... 6*1666-1667,1669 
Dormeyer Inds, A. F. Dormeyer Mfg Co, Inc, Chicago, IL 60641 . 312-283-4000 

Solenoids (MIL)-2440 

t Bicron Electronics, Canaan, CT 06018,203-824-5125 ... 6*1657 

t Electronic Specialty Corp., Vancouver, WA 98665,206-574-5000 . 6*1664 

t Airpax Co, Frederick Div, Frederick, MD 21701 .. 301 -663-5141 

t AP.W. Co, Inc, Rockaway, NJ 07866 .... 201-627-0643 

t Ideal Precision Meter, Brooklyn, NY 11222 .. 212-383-6904 

t IMC Magnetics Corp, Arizona Div, Tempo, AZ 85281 . 602-968-4441 

t Line Electric Products, Hartford, CT 06141 . 203-650-3573;1-800-331-1137 

t UsK G. W, Co, Clifton Springs, NY 14432 . 315-462-2611 

Mors Technologies Inc, Mors Group-France, St Laurent Quebec, CANADA H4T 1A7 

.... 514-735-4411 

tSR Engineering BW/IP International, Inc, Garden Grove, CA92643 .... 714-554-4200 


Solvents - See Cleaners & Solvents (Vol. C) 

S100 Bus ~ See Board Computers & Subassemblies (Vol. D) 

Sound Absorbing Materials-2500 - See Vol. C 

Sound Level Indicators - See Meters, Audio Level (Vol. D) 

Sound Recording Equip. - See Microphones (Vol D), Recorders 
(VOID), etc. 

Source & Detector Assemblies (SDAs)-3700 


Sllonex Inc., Plattsburgh, NY 12901, 518-561-3160 . 6*1347 

Ealing Electro-Optics, Holliston, MA 01746.. 617-429-8370;1-800-343-4912 

t Texas Optoelectronics, Inc, Garland, TX 75042 . 214-487-0085 


Spacers-2500 - See Vol. C 
Spaghetti -- See Tubing, Spaghetti (Vol. C) 


Spark Gaps-4300 

Connector Corp., Chicago, IL 60646, 312-539-3108 .. . C*1314 

Malda Development Co., Hampton, VA 23663,804-723-0785... A*1978 

t Ross Engineering Cprp., Campbell, CA 95008, 408-377-4621 . 6*1615 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

........ 408-629-1100 

§ C.P. Clare Corp, Chicago, IL 60645 . . .. 312-262-7700 

EG&G, Inc, Electronics Components Div, Salem, MA 01970 . 508-745-3200 

§ Hobson Bros, Chicago, IL 60630-3884 . . 312-283-3600 

Ion Physics Co, Wilmington, MA 01887 . . 508-658-6030 

Joslyn Electronic Systems, Goleta, CA 93116 . ... 805-968-3551 

t Lightning Protection Corp, Santa Barbara, CA 93160 . 805-967-5089/4577 

t Maxwell Laboratories, Inc, San Diego, CA 92123-1506 .. 619-279-5100 

t Physics International Co, Olin Defense Systems Grp, San Leandro, CA 94577 

.....;. 415-577-7236 

§ PolyPhaser Corporation, Gardnerville, NV 89410-1237 ... 702-782-2511 ;800-325-7170 

Victoreen,Inc,Solon,OH44139 .. .. 216-248-9300 

§ World Products Inc, Sonoma, CA 95476 . .... 707-996-5201 


Speakers, Explosion & Flame Proof-1300 - See Vol. D 


Speakers, Horn-1300 — See Vo/. D 
Speakers, Intercom-1300 - See Vol. D 
Speakers, Midrange-1300- See Vo/. D 
Speakers, Musical Instrument-1300 - See Vol. D 
Speakers, Paging - See Speakers, Intercom (Vol. D) 

Speakers, Pillow-1300 - See Vol. 0 
Speakers, Public Address-1300— See Vol. D 

Speakers, Replacement (Incl. Aircraft, Automotive & TV)-1300 — 
See Vol. D 

Speakers, Submergence Proof-1300 - See Vol. D 

Speakers, Subminiature-Also See Bells, Buzzers, Gongs, Sirens & 
Aurai Warning Devices-1300 — See Vol. D 

Speakers, Tweeter-1300 - See Vol. D 
Speakers, Weatherproof-1300 - See Vol. D 
Speakers, Woofer-1300 - See Vol. D 


Speakers (MIL)-2440 

§t Audiosone, Inc, Stratford, CT 06497 ... 203-377-4475 

§t MG Electronics, Hauppauge, NY 11788 ..... 516-582-3400 

tMISCO/MInneapolisSpeakerCo, Inc, Minneapolis, MN 55409 . 612-825-1010 

t Oaktron Manufacturing Inc, Monroe, Wl 53566 ... 608-328^5560 

§ Poly-Planar Inc, Warminster, PA 18974 ... . 215-675-7805 

t Speco C«v, Components Specialties, Inc, Lindenhurst, NY 11757 . 516-957-8700; 

800-645-5516 


Speaker Systems-1300 - See Vol. D 
Spectrometers-2900 - See Vol. D 

Speech Compression & Synthesis Equipment-2325 - See Vol. D 
Speed Drives, Motor - See Controls, Motor Speed (Vol. D) 

Spiral Wrap - See Tubing, Spiral Wrap (Vol C) 

Splicers, Coaxial Cable-5400 - See Vol. C 

Splicers, Fiber Optic-2475 

AMP, Harrisburg, PA 17105, 717-564-0100 .. C*1157 

t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 . 6*1214 

AT&T Microelectronics, Allentown, PA 18103 .. 1-800-372-2447;ln Can.: 

1-800-553-2448 

t Foundation Instruments Inc, Nepean, ON, CANADA K2E 7J6 . 613-226-4000 

t Power Technology, Inc., Little RocK AR 72219 . 501 -568-1995 

§t Western Electronic Products Co, San Clemente, CA 92672 ... 714-492-4677 

Splicers, Wire (Incl. Butt & Cap Types)-5400 - See Vol. C 

Spnces-2100 - See Vol. C 

Splices, Fiberoptic-2475 

t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 . 6*1214 

§t AT&T Microelectronics, Allentown, PA 18103 . . 1-800-372-2447;ln Can.: 

1-800-553-2448 

§t General Cable Co, Fiber Optics Div, S. Plainfield, NJ 07080 . 201-769-3200 

GTE Fiberoptic Products, Williamsport, PA 17701 ... 717-326-6591 ;1-800-FBR-OPT1CS 
§ 3M Fiber Optic Products, Inc, W. Haven, CT 06516 . .. 203-934-7961 

Splicing Equipment, Fiber Optic-5400 ~ See Vol. C 

i ' 

Splicing Equipment, Magnetic Tape-1300 - See Vol. D 
Splitters/Combiners, Power - See Dividers, Power (Vol. A) 

Spoolers, Printer Buffers-2325 - See Vol. D 

Spoolers, Punched Tape — See Readers, Punched Tape (Vol. D) 

Springs (All Types)-2500 - See Vol. C 

Stabilizers, Current - See Current Sources (Vol D), Regulators, 

Current (Vol D) 

Stabilizers, Line Impedance-4050 — See Vol. D 

Stabilizers, Voltage — See Regulators & Stabilizers, Voltage (Vol D), 
Transformers, Voltage Regulating (Vol A), Voltage Sources (Vol D) 

Stabilizers, Voltage/Current, Automatic - See Power Supplies, 
Constant Current (Vol D) 

Stales (Stabilized Local Oscillators) - See Oscillators, Microwave 
(VolA) 

Stampings, Precious Metal — See Preforms, Precious Metai (Vol C) 
Standards, Atomic Beam-2900 - See Vol. D 
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Suppressors, Transient Voltage (All Types)-4300 


Standards, Capacitance-2900 — See Vol. D 
Standards, Current>2900 - See Vol. D 
Standards, Delay Line-2350 - See Vol. A 
Standards, Frequency-2900 — See Vol. D 
Standards, Inductance-2900 - See Vol. D 
Standards, Magnetic Field-2900 - See Vol. D 
Standards, Noise-2900 - See Vol. D 
Standards, Phase-2900 - See Vol. D 
Standards, Phase Angle-2900 ~ See Vol. D 
Standards, Resistance-2900 - See Vol. D 
Standards, Temperature-2900 - See Vol. D 
Standards, Time-2900 - See Vol. D 
Standards, Voltage-2900 - See Vol. D 
Standards, Voltage Ratio-2900 — See Vol. D 
Standoffs — See Bushings, Glass, Plastic, Metal, etc. (Vol. C) 

Standoffs, PCB-2500 - See VoL C 
Stands, lnstruments-1400 - See Vol. C 
Stands, Instrument, Tilting-1400 <- See Vol. C 
Stands, Printer/Terminal-1400 — See Vol. C 
Starters, Motor, Solid State-3500 

§ APEC Fiber Optics Corp., College Station, TX 77840 . 409-693-5397 

§ Baldor Electric Company, Fort Smith, AR 72902 . 501-646-4711 

§Fumas Elec., Batavia, IL 60510 . 312-879-6000 

§ NRD Inc, Subsidiary of Mark IV Inds, Inc, Grand Island, NY 14072 . 716-773-7634 

Power Functions Engineering, Garland, TX 75042 . 214-278-0996 

Static Eliminating Materials, Devices, & Equipment-4525 - See 
Vol.C 

Stators, Motor & Generator — See Motor & Generator 
Armatures,Rotors, Stators (Vol. B) 

STD Bus “ See Board Computers & Subassemblies (Vol. D) 

Steppers, Indexing, Motor-3500 

Canon U.S.A., Elctrn. Comps. Div., Lake Success, NY 11042, 516-488-6700 

. B*1237 

EpsonAmerica, lnc./OEM Div., Torrance, CA 90505, 213-534-4500 . A*1403 

t Stock Drive Products, Div. of Designatronics, Inc., New Hyde Pk., NY 11040, 

516-328-0200;328-3300 . B*1305 

tVemitech:VernitronCorp., Deer Pk., NY 11729, 516-586-5100 . B*1316 

ADVANCED MICRO SYSTEMS, INC, Hudson, NH 03051 . 603-882-1447 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

Design Components, Inc, Franklin, MA 02038. 508-528-7300;800-341-4811 

Ealing Electro-Optics, Holliston, MA 01746 .. 617-429-8370;1-800-343^912 

Escap Products, Hauppauge, NY 11788 . 516-234-3900 

Maxwell Electronics, Research Triangle Park, NC 27609 . 919-846-1633 

Portescap US, Inc, Hauppauge, NY 11788 . 516-234-3900 

§ SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-376-1222 

§t Superior Electric, Bristol, CT 06010 . 203-582-9561 

t Transicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

Steppers, indexing, Switch-5100 

t Machine Components Corp, Plainview, NY 11803 .. 516-694-7222 

§ SPS Inc. (Muirhead Vactric), Springfipid, NJ 07081 . 201 -376-1222 

Stiffeners, PCB, Glass Epoxy-1700 — See Vol. C 

Storage Equipment, Cartridge/Cassette-1400 - See Vol. C 

Storage Equipment, Disk-1400 - See Vol. C 

Storage Equipment, Flexible Disk-1400 ~ See Vol. C 

Storage Equipment, Magnetic Card-1400 - See Vol. C 

Storage Equipment, Multifunctionai-1400 - See Vol. C 

Storage Equipment, Printout-1400 - See Vol. C 

Storage Equipment, Reel-to-Reei Tape-1400 ~ See Vol. C 

Storage Racks, Circuit Board-1400 - See Vol. C 

Strain Reliefs, Cable & Wire-2500 - See Vol. C 

Strip-Line Components, Microwave-3450 - See Vol. A 

Strips, Ground-1900 - See Vol. D 

Strips, Marker & Fannihg-6000 - See Vol. C 


Stroboscopes - See Lamps, Stroboscopic Source (Vol. B) 

Substrates, Ceramic-2500 - See Vol. C 
Substrates, Flexible-2500 - See VoL C 
Substrates, Glass-2500 ~ See Vol. C 
Substrates, Metallic-2500 ~ See Vol. C 
Substrates, Sapphire-2500 - See Vol. C 
Suppressors, Arc - See Protectors, Surge (Vol. B) 

Suppressors, Noi^-2700 - See Vol. A 
Suppressors, Transient Voltage (All Types)-4300 

Amber Inds., Inc., Dallas, TX 75379, 214-490-9801 .... B*1353 

Amphenol Corporation, Corporate Headquarters, Wallingford, CT 06492, 

203-265-8910 .. C-1267 

BH Electronics, Inc., Burnsville, MN 55337, 612-894-9590 . A«1206 

§Coilmer Semiconductor, inc., Dallas, TX 75244, 800-527-0251 ;214-233-1589 

. A*2176 

t Controlled Power Co., Troy, Ml 48083, 313-528-3700;.1-800-521-4792 

. I>2183-2184 

Dale Electronics, Inc., El Paso Div., El Paso, TX 79926-6728,915-592-3253 

. B«1891-1892 

Globtek, Inc., N. Bergen, NJ 07047,201-861-0246 ... B*1369 

Hipotronics Inc., Brewster, NY 10509,914-279-8091 .. D«2203-2205 

Hitran Corporation, Remington, NJ 08822-9943, 201-782-5525 . D«2201 

§ ITW Paktron, Div. of illinois Tool Works, Lynchburg, VA 24502, 804-239-6941 

. A*1088-1092 

Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081.. B*1898-1900 

Keystone Carbon, Thermistor Div., SL Marys, PA 15857, 814-781-1591 

. B*1901-1902 

Maida Development Co., Hampton, VA 23663, 804-723-0785 

... A-1104,1107,1978-1979 

Mallory Capacitor Co., Emhart Elctrl./Eictm. Grp., Indianapolis, IN 46241, 

317-856-3731 .. A-1108 

Marway Prods, inc., Santa Ana, CA 92703, 714-973-1800 . D«2214-2215 

§t MCG Eictrns., Deer Park, NY 11729, 516-586-5125 . B-1387 

§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

. A*2189 

t Pacific Power Source Corp., Huntington Bch., CA 92649, 

714-898-2691:800-854-2433 . D*2218 

§ Perma Power Eictrns., Chicago, IL 60648, 312-647-9414 

. B*1404, C*1620-1621, D*2224-2225 

Philips ECG, American Philips Ca, Waltham, MA 02254, 617-890-6107 

. A»2196-2197 

tPico Electronics, Inc., ML Vernon, NY 10552, 914-699-5514:800-431-1064 

. A*1278 

§ PolyPhaser Corporation, Gardnerville, NV 89410-1237, 

702-782-2511:800-325-7170 . B«1405 

§ Puiizzi Engineering, Inc., Santa Ana, CA 92704-6865, 714-540-4229 . D«2228 

Raychem Corp., Eictrns. Grp., Menlo Park, CA 94025, 415-361-3860. B*1407 

§ Ritz Electronics/Relco, New Dundee, Ont, CANADA NOB 2EO, 519-696-2616 

. C*1087 

Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . B*1408 

§t Superior Electric, Bristol, CT 06010, 203-582-9561 . D*2233 

Therm-O-Disc, Inc., Sub. Emerson Elea Co., Mansfield, OH 44907, 419-525-8500 

.. B-1921 

Todd Products Corp., Brentwood, NY 11717, 516-231-3366 . D*2110 

Tri-Mag, Inc., Visalia, CA 93291, 209-651-2222 . A*1679 

§ U.S. Power Converting Company/Relco, Leonard V. Snow & Assocs., Torrance, 

CA90503, 213-316-9984 . C*1087 

Vitec Electronic Corporation, Visalia, CA 93291, 209-739-1077. A*2510 

§ World Products Inc., Sonoma, CA 95476, 707-996-5201 .. A«1194-1195,2212-2213 

Acme Electric Corporation, Cuba, NY 14727 . 716-968-2400 

Acme Transformer, Acme Electric Corporation, Lumberton, NC 28358 ... 919-738-1121 

Anasco Corporation, Danvers, MA 01923 . 800-826-2726;508-777-8888 

APX-Arstan Products International Ina, Jericho, NY 11753 . 516-333-8100 

§ Atlantic Scientific Corporation, Melbourne, FL 32901 . 1-800-544-4737 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

§ Beswick:Cooper U.K. Ltd, Frome, UNITED KINGDOM BA11 1PP. (0373) 64311 

§ Brooks Electronics, Philadelphia, PA 19140 ..... 215-228-4433 

§t Brooks Power Systems, Bensalem, PA 19020.. 215-244-0264;1 -KX>-523-1551 

§t Bud Industries, Inc., Willoughby, OH 44094-0431 .. 216-946-3200 

§ C.P. Clare Corp, Chicago, IL 60645 .... 312-262-7700 

Computer Power Inc, High Bridge, NJ 08829 ... 201-638-8000;800-526-5088 

§ Computenvare, Inc, Vienna, VA 22180 .. 703-821 -8200 

§t Control Conc^ts Corp, Binghamton, NY 13902-1380 .. 607-724-2484 

Cuesta Systems Corporation, San Luis Obispo, CA 93401 ... 805-541 -4160;, 

800-332-3440 

§t Current Technology, Inc, Richardson, TX 75081 ..... 214-238-5300 

§ The Cylix Corporation, Westlake VI, CA 91361.. ... 805-379-3155 

§ Dale Electronics, Inc, Yankton Div, Yankton, SD 57078-0180 ........... 605-665-9301 

§ Datatran Corp, Denver, CO 80223 ... 303-778-0870 

Deltron, Inc, N. Wales, PA 19454-9990 . ....... 215-699-9261 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptford, NJ 08096 

..... 609-853-2525 

Dowty RFL Inds. lnc./Communications Div, The Dowty Gip. PLC, Boonton, NJ 

07005-0239 ..... 201-334-3100 

§ Dynatech Computer Power, Inc, Scotts Valley, CA 95066 ...- - 408-438-5760 

t EEV Inc, Elmsford, NY 10523... 914-592-6050 

§t EFI Eictrns, Salt Lake City, UT 84119.. 801 -977-9009:800-221 -1174 

Electrocube, San Gabriel, CA 91776 ... 818-573-3300 
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Suppressors, Transient Voltage (All Types)-4300 (Cont’d)PRODUCT INDEX & DIRECTORY 


§ Electronic Specialists, NaticK MA 01760 .. 617-655-1532;800-225-4876 

§ Electro Standards Lab, Inc, Providence, Rl 02940 .. 401-943-1164 

Elgar Electronics Corporation, San Diego, CA 92121 ..... 619-450-0085;800-854-2213 
§ Energy Electronic Systems, Inc, Timonium, MD 21093 ... 301 -252-2240;800-233-4544 
§ EP.D./General Power Corp, Anaheim, CA 92805-8508 . 714-520-0881; 

1-800-343-1813 

§ Ericson Manufacturing Co, Willoughby, OH 44094 . 216-951-8000 

Fagor Elctm. Comps, Inc, Natl. Mktg Sis. Offs, Fagor Electrotecnica S. Coop, Qanoga 

Pk, CA 91304 ........ 818-718-2500;80(>-624-5367 

§ FIC Corp, Rockville, MD 20852 . 301 -881 -8124;800-638-6594 

§t General Electric Solid State Div, G.E Corporation, Somerville, NU 08876 

.. 201-685-6530 

§t General Semiconductor Ind, Inc, Square D Company, Tempe, AZ 85281 

... 602-968-3101 

§ Hammond Manufacturing Co, Buffalo, NY 14225 . 716-894-5710 

§ Hi-Tech Components, Mitsubishi International Corp, New York, NY 10022 

. .......... 212-605-2607 

Instrument Specialties Co, Delawau’e Water Gap, PA 18327 . 717r424-8510 

t International Power Machines, Garland, TX 75042 .. 80D-527-1208 

Inter-Technical Group Inc, WIMA Div, Elmsford, NY 10523 ... 914-591 -8822 

§ ISKRA Electronics, Inc, Plainview, NY 11803 . 516-349-0222 

JMK, Inc, Amherst, NH 03031 . ;;:603-886-4115 

Joslyn Electronic Systems, Goleta, CA 93116 ... 805-968-3551 

Kaigto Elctms. Co, Inc, Bethlehem, PA 18017-9359 . 215-837-0700;800-524-0400 

K-TronIcs, K T. Elctms. Inc, Sunnyvale, CA 94086 . .. 1-800-888-ELCO 

L-Com Inc, N. Andover, MA 01845 . 508-682-6936 

t Lightning Protection Corp, Santa Barbe^a, CA 93160 . 805-967-5089/4577 

Littelfuse, Inc, Sub. of Tracer, Inc, Des Raines, IL 60016 . 312-824-1188 

§ Love Controls Corp, Wheeling, IL 60090 ... .— 312-541-3232 

Magnetek Triad, Huntington, IN 46750 .. 219-356-7100 

Micro Devices Product Group, Therm-ODisc, Inc, Mansfield, OH 44907 

. 419-525-8500 

§t Microsemi Corp, Santa Ana, CA 92704 .. 714-979-8220 

§ Midwest Components Inc, Muskegon, Ml 49443 . 616-777-2602 

§ Murata Erie North America, Inc, Smyrna, GA 30080 . 404-436-1300 

t Noble U.SA, Inc, Rolling Meadows IL 60008 . 312-364-6038 

North Hills Electronics Inc, Power Products Div, Glen Cove, NY 11542-3796 

. 516-671-5700 

§ NTE Electronics Inc, Bloomfield, NJ 07003 .... 201 -748-5089 

Omega Engineering, Stamford, CT 06907 . 800-826-6342 

Phase Control Electronics Glendale, NY 11385. .. 718-441 -4278 

Power Dynamics Inc, West Orange, NJ 07052 ... 201-736-5722 

§t Power Integrity Corp, Greensboro, NC 27429-0682 . 919-379-9773;800-237-6260 

§ SAFE Power Systems Acme Electric Corporation, Tempe, AZ 85282 ... 602-894-6864 

Sanford-Miller Corp, LynbrooK NY 11563 . 516-593-2025:800-645-5900 

§ San-Q Industrial Corp, Bohemia NY 11716 . 516-567-5556 

Semicon Components Inc, Div. of Semicon, Inc, Burlington, MA 01803 . 

617-272-9015 

§ Semikron, Inc, Hudson, NH 03051 -0066 . 603-883-8102;1 -800-258-1308 

Semtech. Newbury Park, CA 91320 . 805-498-2111 

§ Shape Magnetronics Inc, Lombard, IL 60148 . 312-620-8394;1-80O-367-5811 

Shindengen America Inc, Westlake VL, CA 91361 . 800-634-3654 

§ Siemens Components Inc, Special Products Div, Iselin, NJ 08830 . 201-321-3400 

§ SL Waber, Inc, Mt Laurel, NJ 08054 . 609-866-8888;800-257-8384 

§ Sols A Unit of General Sign, Elk Grove Village, IL 60007-5666 . 312-439-2800 

§ Square D Co, Palatine, IL 60067. 312-397-2600 

Staffall Inc, Cranston, Rl 02910 . 401-461 -5554 

Stetron International, Inc, Buffalo, NY 14203 . 716-854-3443 

§t St-Semiconductors of Indians Inc, Bloomington, IN 47402-0609 ... 812-332-1435 

§ Sunshine Scientific Instruments Philadelphia PA 19115 . 215-673-5600 

§tSurgeonicsUmited, Fort Edward, NY 12828 . 518-747-2156 

Sutton Designs Inc, Ithaca NY 14850 . 607-277-4301 

Sylvania GTE Control Devices Standish, ME 04084 . 207-642-4535 

§ Syracuse Electronics Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

§ Teccor Electronics Inc, Irving, TX 75038 . 214-580-1515 

§ Techni-Tool, Plymouth Meeting PA 19462 ... 215-825-4990 

Techno, Inc, Van Nuys CA 91405 ... 818-781-1642 

§ Telebyte Technology, Inc, Greenlawn, NY 11740 . 516-423-3232;800-835-3298 

Texas Instruments Connector System, Attleboro, MA 02703 . 508-699-5269; 

508-699-3450 

Texas Instrs, Matls & Controls Grp, Attleboro, MA 02703 . 617-699-3800 

§ Til Industries Inc, Copiague, NY 11726 .. 516-789-5000 

Topaz, Inc, San Diego, CA 92123-1165 . 619-279-0831 

§tTranstector Systems Inc, Hayden Lake, ID 83835 . . 800-635-2537 

§Tripp-Lrte, Chicago, IL 60610 .. 312-329-1777 

§t Tycor International Inc, Calgary, Alberta CANADA T2H 1L9.. 403-259-3200 

VIctoreen, Inc, Solon, OH 44139 . 216-248-9300 

t Victor Elec. Wire & Cable, W. Warwick, Rl 02893 .. 401-821-1700;SALES 401-821-7800 

tThe WiremokJ Company, W. Hartford, CT 06110 .. 203-233-6251 

XenteK Inc, Vista CA 92083 . 619-727-0940 

Surface Acoustic Wave, Delay Line-2350 ~ See VoL A 

Surface Acoustic Wave Devices-2350 » See VoL A 

Surface Acoustic Wave, Filter-2700 - See VoL A 

Surface Mounted Assemblies, Devices & Technology - See Product 
type: Amplifiers, Circuits, Diodes, etc. 

Surveillance (MIL), EW Drone-3475 See VoL D 

Surveillance Systems (MIL)-2440 

Adams-Russetl, Inc, Hunt Valley, MD 21030 . . 301-771-0077 

American Electronic Laboratoriea Inc, Lansdale, PA 19446 .. 215-822-2929 

t Cohu, Inc, Elclma Div, San Diego, CA 92123.. 619-277-6700 

t Condor Systema Inc, San Jose, CA 95124 ... 408-371-9580 


tDigital Radio Corp, Redondo Beacl% CA 90277 ..: ..... 213-316-4114 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 .. 214-470-2106/2107 

t E-Systema Greenville Div, Greenville, TX 75401 . 214-455-3450 

Mathematical Systems Design, Inc, Los Angelea CA 90064 . 216479-7180 

t Microwave Systems Inc, Syracuse, NY 13211-2100 .. 315437-9951 

t Teledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

Switch Arrays-5100 

Crosspoint, Div. of Info-Ue, Fairview, NJ 07022,201-941-4455 . B*1709 

CTS Corporation, Switch Div., Paso Robles, Paso Robles, CA 93446, 

805-238-0350 ..... B»1716 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ... B«1722 

Grayhill Inc., La Grange, IL 60525, 708-354-1040 .. B«1743-1744 

Intaq Electrotouch Sya, GM Nameplate, Inc., Seattle. WA 98119,206-284-5475 

.. BM866 

Lucas Duralith Corporation, Millville, NJ 08332, 609-825-6900 .. B*1873 

MarLee Switch Co., Upland, CA 91786, 714-982-8988 ... B*1789 

Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 ____ B*1813 

MOLEX, Inc., Usie, IL 60532, 312-969-4550 . B«1815, C*1450-1451,1881 

Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630,312-792-2700 

. B*1849 

Amber Inda, Inc., Dallaa TX 75379 .... 214490-9801 

CRL Comps., Inc, A Cambridge Elctm. Inds. Co, Fort Dodge, lA 50501 .. 515-573-1300 

§t EECO Incorporated, Santa Ana, CA 92702-0659 .. 714-835-6000 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 . 214470-2106/2107 

Jayco Plastics of California, Inc, Orange, CA 92665 .... 714-974-1701 

Lamb Industries, Inc, Portland, OR 97225. . . . 503-297-8878 

t Machine Components Corp, Plainview, NY 11803 . 516-694-7222 

t Premier Microwave, Port Chester, NY 10573. .. 914-939-8900 

Switched Filter Banks-3450 - See VoL A 

Switches, Backup-5100 

t Advanced Systems Concepts, Altadena, CA 91001 . 818-791-0983 

§Altech Corp, Somerville, NJ 08876 . 201-359-4454 

Bytex Corp, Southborough, MA 01772. 617-480-0840 

t Capitol Switch Inc, Danbury, CT 06810 ... 203-744-3300 

§ Cole Hersee Co, Boston, MA 02127-2467 ... 617-268-2100 

§ COMCAB, Wakefield National, Inc, Nashport, OH 43830 . 614-828-2468 

§t EECO Incorporated, Santa Ana, CA 92702-0659 . 714-835-6000 

§ Electro Standards Lab, Inc, Providence, Rl 02940 . 401 -943-1164 

KAYCEE INDUSTRIES LTD, Bombay-38, INDIA . 263521/22/23 

Lamb Industries, Inc, Portland, OR 97225 . 503-297-8878 

t Machine Components Corp, Pleunview, NY 11803 .. 516-694-7222 

Switches, Cam-5100 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 . B*1677 

Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B*1688-1689,1691 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . BM698 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ... B*1722 

Enprotech Corp., Kalamazoo, Ml 49007, 616-381-0665 . B*1953 

Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 .... B*1757 

§t nw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

t Pres-Air-Trol Corp., Mamaroneck, NY 10543,914-698-2026;800-431-2625 (outside 

NY). B*1831 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 .. B*1833 

t Tech Uboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 .. B*1851 

Allen Bradley Co., Electronic Components Div, A Rockwell International Co, El Paso, TX 

79936. . 915-592-4888;800-592-4888 

§ American Control Products, Div. of Precision Timer Co, Inc, WestbrooK CT 06498 

...;. 203-399-6253 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . 508-685-4371 

§ Automatic Timing & Controls Co, King of Prussia, PA 19406.215-337-5500; 

80D441-8245 

Capitol Switch Inc, Danbury, CT 06810 . . 203-744-3300 

§ Chicago Lock Co, Chicago, IL 60641 . 312-282-7177 

t Cole Instrument Corp,, Santa Ana, CA 92704 . 714-556-3100 

t Computer Conversions Corp, E Northport, NY 11731 . 516-261 -3300 

§t EECO Incorporated, Santa Ana, CA 92702-0659 . 714-835-6000 

Electroswitch, Unit of Electro Switch Corp, Weymouth, MA 02188 . 617-335-5200 

t EnTech Corporation, Simsbury, CT 06070 . 203-658-2740:203-651-9557 

§ Entrelec, Alsthom International, Spring Valley, NY 10977 . 914-425-7460 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 ... 213463-5111 

§t Jaico Products, Jaldinger Mfg Co, Inc, Chicago, IL 60622 .. 312-421-1090 

J. R. Merritt Controls, Inc, Stamford, CT 06902 .. 203-359-2113 

Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

t Precision Mechanisms, Westbury, NY 11590. 516-ED3-5955 

Relay Service Co, Chicago, IL 60651 . 312-252-2700 

§ Relay Specialties, Oakland, NJ 07436. ... 201-337-1000 

t RLC Electronics, Inc, Mt Kisco, NY 10549 .... 914-241-1334 

t Sage Laboratories, Inc, NaticK MA 01760 .. . 508-653-0844 

§ Square D Co, Palatine, IL 60067..... . 312-397-2600 

Techniques, Inc, Englewood, NJ 07631 .. 201-569-5900 

Switches, Capacitive - See Switches, Touch Actuated (Vol. B) 

Switches, Coaxial — See Switches, RF (Vol. B) 

Switches, Coded-5100 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 ....... B*ie98 

t Cole Instrument Corp., Santa Ana, CA 92704,714-556-3100 . B*1702 

§ Crouzet Controls, Inc., Schaumburg, IL 60173-5419,312-843-2200 .. B*1711 


§—Product sold through distributors t—Product meets MIL specs 


EEM 1989 














































































































































PRODUCT INDEX & DIRECTORY 


Switches, Hall Effect-5100 


§tDigitran Division, Xcei Corporation, Pasadena, CA 91107,818-791-5600 


B*1720 

§t EECO incorporated, Santa Ana, CA 92702-0659, 714-835-6000 .... B*1726-1727 
Electronic Components Groups, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 . 8*1733,1735 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 . B*1738 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 . 8*1744,1749 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 . B*1178 

§ interswitch, Wm. J. Purdy Co., Buriingame, CA 94010, 415-347-8217 .... B*1867 
§ iVO industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 .. B*1775 

t Janco Corp., Burbank, CA 91504, 818-846-1800 . B*1779 

t Lucas Ledex Inc., Vandaiia, OH 45377-0427, 513-898-3621 . 8*1667,1784 

Mepcopai Company, San Diego, CA 92121, 619-453-0332 . B*1803 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. 8*1816,1818-1821 

§t Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 .. B*1822 

§t Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507, 312-844-4300 . 

B*1842 

t Tech Uboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 . B*1851 

Airflyte Elctma Co, Bayonne, NJ 07002 . 201-436-2230 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

American Control Technology, Inc, West Dundee, IL 60118 . 312-426-6780 

AMP, Harrisburg. PA 17105 . . 717-564-0100 

Augat Inc, Attleboro. MA 02703 . 617-222-2202 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 ... 508-685-4371 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

CTS Corporation, Elkhart, IN 46514 . 219-293-7511 

CTS Corp, Electromechanical Div, (Formerly Elkhart Div.), Elkhart, IN 46514 

. 219-295;3575 

CTS Corporation, Microelectronics Div, W. Lafayette, IN 47906 . 317-463-2565 

§CTS Corporation, Switch Div, Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 

EM.S, Div. of Sandberg Industries, Tustin, CA 92680 . 714-669-9473 

Enerco, Inc, Seattle, WA 98108 . 206-762-1422 

§Emi Components, Richmond, VA 23236 . 804-794-6367 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hartmann, Ijamsville, MD 21754 . 301 -831 -1055 

§ nr Schadow, Eden Prairie, MN 55344 . 612-934-4400 

JAE Electronics Inc, Santa Ana, CA 92705-5504 . 714-250-8770 

t Maurey Instrument Corp, Chicago, IL 60629 .. 312-581-4555 

§ Noble U.SA, Inc, Rolling Meadows, IL 60008 . 312-364-6038 

§Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg, IL 60173 

. 312-843-7900 

§ Piher International Corp, Ml Prospect IL 60056 . 312-390-6680;800-323-6693 

SGS-THOMSON Microelectronics, Phoenix, AZ 85022 . 602-867-6100 

Shallco, Inc, Smithfield, NC 27577 .. 919-934-3135 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 . 714-996-0960 

Standard Grigsby Inc, W. Gunther GMBH, D 8500 Nurnberg 82, WEST GERMANY 

. 0911-65521 

TELTEC, INC, Minneapolis, MN 55425. 612-854-9632 

§ Via West Interface, Inc, Tucson, AZ 85705 .. 602-623-5716 


Switches, Crossbar ~ See Switches, Matrix (Vol. B) 
Switches, Data, Manual-2325 - See Vol. D 
Switches, Data, Programmable-2325 ~ See Vol. D 
Switches, Decade-5100 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 


312-360-3500 ..... B*1698 

§ Digitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 . 

B*1720 

iVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 .. B*1775 

JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770. B*1777 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 . B*1822 

tTech Uboratories inc.. Palisades Pk.,NJ 07650, 201-944-2221 . B*1851 

American Control Technology, Inc, West Dundee, IL 60118 . 312-426-6780 

§ C & K Components, Inc, Newton, MA 02158-1082 . 617-964-6400 

t Cole Instrument Corp, Santa Ana, CA 92704 . 714-556-3100 

Computron Display Systems, Xcel Corporatioa Pasadena, CA 91107 ... 818-791 -5600 

§t Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . .. 312-843-2200 

§ EECO Incorporated, Santa Ana, CA 92702-0659 . 714-835-6000 

Hartmann, Ijamsville, MD 21754 . 301-831-1055 

lnterswitch,Wm.J. Purdy Co, Burlingame, CA 94010 .. 415-347-8217 

Meissner Industries, Dover, NJ 07801 .. 201-366-1700 

§ Power Dynamics Inc, West Orange, NJ 07052 ... 201-736-5722 

§ Shallco, Inc, Smithfield, NC 27577 .. 919-934-3135 

SMK Electronics Corporation, U.SA Placentia, CA 92670 .. 714-996-0960 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 . 312-844-4300 

§Veeder-Root, Hartford, CT 06102 . 203-527-7201 

Switches, Diode-3450 - See Vol.,A 

Switches, DiP-5100 

§t American Research & Engineering, Elgin, IL 60123, 312-868-7245 . B*1680 

§ Aries Electronics, Frenchtown, NJ 08825, 201-996-6841 . C*1272 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

. B*1686-1687 

Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B*1688 

§C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... B*1692-1693 
CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 .. B*1704 

§ CTS Corporation, Switch Div., Paso Robles, Paso Robies, CA 93446, 

805-238-0350 .. B*1712-1716 

§ EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 . B*1726 


ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 .. B*1738 

§t Grayhill Inc., U Grange, IL 60525, 708-354-1040 .. B*1743-1744 

Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010,415-347-8217 _ B*1867 

JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 .... B*1776-1777 
§ Umb Industries, inc., Portland, OR 97225, 503-297-8878 .... B*1164,1780-1781 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 . B*1786-1787 

§ Mepcopai Company, San Diego, CA 92121, 619-453-0332 .. A*2132-2133, B*1803 
§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

...... B*1816-1821 

§ Omron Electronics, inc., Consumer & Commerical Div., Schaumburg, IL 60173, 


312-843-7900 .... B*1825 

§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 .. B*1122 

§ Alps Electric (USA), Inc., San Jose, CA 95134 .. 408-432-6000 

American Switch Corp., Wakefield, MA 01880 . . 617-246-1007 

§t AMP, Harrisburg, PA 17105 .. .. 717-564-0100 

§ Annulus Technical Industries, Inc., Ancaster, Ontario, CAN L9G 4G4 .... 416-648-8100 

§Ash-LanCompa,Ash-Lan, Inc, Dallas, TX 75244 . . 214-851-4005 

§ Augat Inc., Attleboro, MA 02703... 617-222-2202 

§t CTS Corporation, Elkhart, IN 46514 . 219-293-7511 

Electronic Components Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

. 612-375-9639;800-826-8719 

§ Guardian Elec. Mfg Co, Chicago, IL 60607 .. 815-337-0050 

Hartmann, Ijamsville, MD 21754 . 301-831-1055 

Hasco Components, Inc, Bellrose Village. NY 11001 . 516-328-9292 

ICO-RALLY Corporation, Palo Alto, CA 94303. . 415-856-9900 

t Imtronics Industries, St Petersburg FL 33716 . 813-572-9010 

§ Indek Corporation, San Jose, CA 95131 . 408-432-1199 

International Mircoelectronics, Arlington, TX 76003.. 817-561 -2244 

ITT Components, ITT Corporation, Irvine^ CA 92718 . 714-727-3001 

nr Schadow, Eden Prairie, MN 55344.. 612-934-4400 

§ Mallory Capacitor Co., Emhart ElctrL/Elctm. Grp, Indianapolis, IN 46241 

. 317-856-3731 

§ MG Electronics, Hauppauge, NY 11788 . 516-582-3400 

t Mlnelco Inc. - A Talley Ind., Thomaston, CT 06787-0459 . 203-283-8261 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

Noble U.SA, Inc, Rolling Meadows, IL 60008 ...‘. 312-364-6038 

§ Omron Elctrns., Inc, Control Comps. Div, Schaumburg IL 60173 .. 312-843-7900 

Senior Inds, Inc., Wood Dale, IL 60191 . 312-350-1600 

§ Shallco, Inc, Smithfield, NC 27577 .. 919-934-3135 

§Shokai Far East Ltd, Hartsdale, NY 10530 . . 914-681-0700 

§SMK Electronics Corporation, U.SA, Placentia, CA 92670 . 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

Switches Unlimited, Inc, Woodside, NY 11377 . 716-478-5000:800-221-0487 

§ TELTEC, INC, Minneapolis, MN 55425 . 612-854-9632 

§ Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 

.. 312-364-7277 

§ Vemitron Corp, VRN Div, St Petersburg FL 33743 .;.. 813-347-2181 

Switches, Fiber Optic-2475 

AMP, Harrisburg, PA 17105, 717-564-0100 . C*1157 

Grayhill Inc., La Grange, IL 60525, 708-354-1040 . B*1749 

§ C & K Components, Inc, Newton, MA 02158-1082 . 617-964-6400 

§EAO Switch Corp, Milford, CT 06460 ... 203-877-4577 

Fiberoptic Systems, Inc, Simi Valley, CA 93063 . 805-583-2088 

t Frequency Control Products, Inc, American Time Products Div, Deer Pk, NY 11729 

. 516-243-5730 

Gems Sensors Division, IMO Delaval Inc, Plainville, CT 0602-1198 . 203-677-1311 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg VA 24060-3100 

.. 703-953-4751 

MarLee Switch Co, Upland, CA 91786 . . 714-982-8988 

§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 . 219-465-2200 

§ 3M Fiber Optic Products, Inc, W. Haven, CT 06516 ... 203-934-7961 

Micro Switch, A Honeywell Div, Freeport 5L 61032. . 815-235-6600 

§ NEC Electronics, Inc, Mountain View. CA 94039 . 415-960-6000 

t Otto Controls, Otto Engineering Carpentersvillg IL 60110 .... 312-428-7171 

t Penn Keystone Corp, Wallingford, CT 06492 . 203-294-0537 

§ SC Technology, Inc, Livermore, CA 94550 .. 415-373-9230 

t York Technology, Inc, Burbank, CA 91502 .. 818-955-8927 

Switches, Float-5100 

Durakool, Inc, American Electronic Components, Elkhart IN 46514 . 219-264-1116 

§t Gems Sensors Division, IMO Delaval Inc, Plainville, CT 0602-1198 ..... 203-677-1311 

t Pressure Controls, Inc, Belleville, NJ 07109 . 201-751-5002 

Signal Systems International, Lavalette, NJ 08735 .... 201-741-1120 

tSquare D Co, Palatine, IL 60067.... 312-397-2600 

Switches, Foot Pedal, Mat, Ribbon, etc.-5100 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 .. B*1677 

§t Pres-Air-Trol Corp., Mameroneck, NY 10543,914-698-2026;800-431-2625 (outside 
NY). B*1831 

§ Furnas Elec, Batavia, IL 60510 . 312-879-6000 

§ GOThorsen, Rockford, IL 61105-1209 ... .. 815-968-9661 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 ....... 213-463-5111 

§ Lektra Senrice Corp, College Point NY 11356 . .. 718-939-7171 

§t Linemaster Switch, Woodstock, CT 06281 .. 203-974-1000 

§ Marquardt Switches Inc, Cazenovia, NY 13035 . 315-655-8050 

§ Marsh Products, Inc, Batavia, IL 60510 ... 312-879-8008 

J. R. Merritt Controls, Inc, Stamford, CT 06902 .... 203-359-2113 

§ Relay Specialties, Oakland, NJ 07436... . .. 201 -337-1000 

§ Square D Co, Palatine, IL 60067. .... 312-397-2600 

Switches Unlimited, Inc, Woodside, NY 11377 .... 718-478-5000:800-221-0487 

§ Tapeswitch Coip. of America, Farmingdale, NY 11735 ... 516-694-6312 

Switches, Hall Effect-5100 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 ... B*1732 


§ CRL Comps., Inc, A Cambridge Etotm. Inda Co, Fort Dodge, lA 50501 .. 515-573-1300 


EEM 1989 


§—Product sold through distributors t—Product meets MIL specs 


B«97 













































































































































Switches, Hall Effect-5100 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


Durakool, Inci, American Electronic Components, Elkhart, IN 46514 ..... 219-264-1116 

Linemaster Switch, WoodstocK CT 06281 ....... 203-974-1000 

§ Machine Components Corpi, Plainview, NY 11803 ... 516-694-7222 

Micro Pneumatic Logic, Inc, Fort Lauderdale, FL 33309-1786 ........... 305-973-61^ 

§ Micro Switch, A Honeywell tXv, Freeport, IL 61032. . 815-235-6600 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173 

........... 312-843-7900 

SGS-7HOMSON Microelectronics, Phoenix, AZ 85022 .... 602-867-6100 

Sprague Electric Company, DistbaDiv., Mansfield, MA 02048-9102 . 617-339-8900 

Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

.......... 617-853-5000 

Wabash Magnetics, Kearney-National Inc., Huntington, IN 46750 .. 219-356-8300 

Switches, High Voltage (Over 250 Volts)-5100 

§t ASM Corporation, Smithfield, NC 27577,919-934-3104. . B«1685 

t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 . B«1702 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 .. B«1468 

Dow-Key Microwave Corporation, Ventura, CA 93003, 805-650-0260 .... B«1721 
§ Dreefs SwKch, Inc., Waukegan, IL 60087,312-662-7667;800-323-9605 ... B*1722 
§ Durakool, Inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 

. B*1724 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 . B*1732 

EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B*1739 

Hamlin, Lake Mills, Wl 53551,414-648-2361 .. ... B*1513,1751 

Hermetic Switch, Chickasha, OK 73018,405-224-4046 . B*1753 

Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 .... B«1757 

t LSI Jennings, San Jose, CA 95122-2696,408-292-4025 .. B«1571 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . B«1824 

t Ross Engineering Corp., Campbell, CA 95008,408-377-4621 . B*1615 

Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

.... B-1844-1845 

§Altech CorpL, Somerville, NJ 08876 . 201-359-4454 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

. 804-974-5100 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

Beckman Industrial Corp., Cedar Grove Div., Cedar Grove, NJ 07009.... 201 -239-6200 

§ Carlingswitch, Inc, Plainville, CT 06062-1156 . 203-793-9281 

Del Elctma Corp, Ml Vernon, NY 10550... 914-699-2000 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

EG&G, Inc, Electronics Components Div, Salem, MA 01970 . 508-745-3200 

§t Electroswitch, Unit of Electro Switch Corp, Weymouth, MA 02188 . 617-335-5200 

Entech Systems, Inc, Simsbury, CT 06070... 203-651-9557 

Ferraz Corporation, Parsippany, NJ 07054 . 201-428-8400;800-526-9067 

Fifth Dimension, Inc, Trentoa NJ 08638 .... 609-393-8350 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911/65521 or 

65520 

Hasco Components, Inc, Betirose Village, NY 11001 . 516-328-9292 

t Haydon Switch & Instrument, Waterbury, CT 06705 . 203-756-7441 

t Janco Corp, BurbanK CA 91504. . . 818-846-1800 

fKilovac Corp, Santa Barbara, CA 931494422 .. 805-684-4560 

Landis &Gyr, Inc, Pleasantville, NY 10570 . 914-747-3540 

t Maxwell Laboratories, Jnc, San Diego, CA 92123-1506 . . 619-279-5100 

J. R Merritt Controls, Inc, Stamford, CT 06902 ... 203-359-2113 

§ Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

§ Ohmite Manufacturing Co, Skokie, IL 60076 . . 312-675-2600 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg IL 60173 . 312-843-7900 

t Physics International Co, Olin Defense Systems Grp, San Leandro, CA 94577 

... 415-577-7236 

t Precision Mechanisms, Westbury, NY 11590 . 516-ED3-5955 

t Radio Switch Corp, Marlboro, NJ 07746 . 201-462-6100 

§ Square D Co, Palatine, IL 60067.. . 312-397-2600 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 . 312-844-4300 

§t Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

tTech Laboratories Inc, Palisades Pk, NJ 07650 . 201-944-2221 

Teledyne Kinetics, Div. of Teledyne, Inc, Solana Beach, CA 92075 . 619-755-1181 

§WabashMagnetics, Wabash, IN 46992 . .. 219-563-2191 

Switches, Interlock-5100 

§ Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B«1690-1691 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1701 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ... B«1722 
Durakool, Inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 

. B«i724-1725 

§ EAO Switch Corp., Milford, CT 06460,203-877-4577 . . B«1732 

§ Electronic Components Groups, Stein industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 . BM735 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B«1739 

§ nr Schadow, Eden Prairie, MN 55344, 612-934-4400 . B«1760 

§ ITW Switches, Illinois Tool Works, Chicago, IL 60634,312-282-4040. B*1762 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 .. B*1784 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 

... B*1808-1809,1811-1812 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 . B«1833 

Starutex Electronics, Standex international, Cincinnati, OH 45209,513-871-3777 

... B*1845 

§Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

. B«1847,1849 

§AltechCorp^SomervillgNJ 08876 . 201-359-4454 

American Switch Corp, Wakefieid, MA 01880 . ... 617-246-1007 

§C&K/Unimax,Inc,C&KComponents,Inc,Wallingford,CT06492 .... 203-269-8701 

t Capitol Switch Inc, Danbury, CT 06810 .. 203-744-3300 


§ Carlingswitch, Inc, Plainville, CT 06062-1156 ..... 203-793-9281 

§t C.P. Clare Corp, Chicago, IL 60645 ..... 312-262-7700 

Cole Hersee Co, Boston, MA 02127-2467 ....... 617-268-2100 

t Cole Instrument Corp, Sonta >Via, CA 92704 .... 714-556-3100 

§ CRL Comps., Inc, A Cambridge Elctm. Inda Co, Fort Dodge, lA 50501 .. 515-573-1300 
DSA, lnc.(Dai-lchi Shoji of America), Div. of Lefxler Instruments, New York, NY 10011 

......... 212-691-9050 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ..... 714-642-2427 

§t Electro-Mech Components, Inc, South El Monte, CA 91733-3689 . 818-442-7180 

t Entech Systems, Inc, Simsbury, CT 06070 ..... 203-651-9557 

FEME Electronics, Inc, Plymouth Meeting PA 19462.. 215-941 -0366 

Fifth Dimension, Inc, Trenton, NJ 08638 ... 609-393-8350 

§ Hamlin, Lake Mills, Wl 53551 .. . 414-648-2361 

fKilovac Corp, Santa Barbara, CA 93140-4422 . . 805-684-4560 

§ Marquardt Switches Inc, Cazenovia NY 13035 . 315-655-8050 

§ Noble USA, Inc, Rolling Meadows, IL 60008 .. 312-364-6038 

§ Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg IL 60173 

......... 312-843-7900 

t Otto Controls, Otto Engineering Carpentersville, IL 60110. 312-428-7171 

Signal Systems International, Lavalette, NJ 08735 ... 201 -741 -1120 

Switches Unlimited, Inc, Woodside, NY 11377 .. 718-478-5000;800-221-0487 

Tricon Industries, Inc, Electromechanical Division, Downers Grove, IL 60515-4076 
. 312-964-2330 

Switches, Keyboard~5150 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1701 

Digitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 ...... 

B-1720 

§ EAO Switch Corp., Milford, CT 06460, 203-877^577 .. B«1732 

§ Electronic Components Groups, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639,800-826-8719 .. B-1733-1734 

Grimes Company, Biea, CA 92621, 714-671-3931. B*1750 

§ nr Schadow, Eden Prairie, MN 55344, 612-934-4400 .. B«1758-1759 

Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 __ B*1868 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

. B«1872 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 .. B*1801,1876-1877 

MOLEX, Inc., Lisle, IL 60532, 312-969-4550 . B*1815, C*1450-1451,1881 

NMB Technologies, Chatsworth, CA 91311, 818-341-3355 . B*1879 

§ Oak Switch Systems, Crystal Lake, IL 60014,815459-5000 . B*1822 

§ Preh Electronic Industries, Inc., Uke Zurich, IL 60047-2578, 312-438-4000 

. B»1830 

Texas Instruments, Connector System, Attleboro, MA 02703, 

508-699-5269;508-699-3450 .. B»1885 

Veetronix, Inc., Uxington, NE 68850, 308-324-4600 . B*1852-1853 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-7658000 

§ Alps Electric (USA), Inc, San Jose, CA 95134. 408432-6000 

§ Ash-Lan Comps., Ash-Lan, Inc, Dallas, TX 75244 . . 214-851-4005 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

.. 8155752525 

§ Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 . 414-3558300 

t Capitol Switch Inc, Danbury, CT 06810 .. 205744-3300 

Computron Display Systems, Xcel Corporatiorr, Pasadena, CA 91107 ... 815791-5600 

§ Corby Industries, Inc, Allentown, PA 18103 .. 2154351412 

§ CRL Comps, Inc, A Cambridge Elctm. Inds. Co, Fort Dodge, lA 50501 .. 5155751300 

DOW SWITCH, Wilmington, MA 01887. . 617-9356395 

DSA lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

. 212-691-9050 

t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

§ EECO Incorporated, Santa Ana, CA 82702-0659 ... 714-8356000 

§ Electric Switches, Inc, Los Angeles, CA 90039... 2156651310 

§ Electronics Research Associates Inc, Winsted, CT 06098... 2053752731 

ELMA Electronic Inc, Fremont, CA 94538 . 4156553400 

§ Fujitsu of America, Santa Clara, CA 95054 .. 405562-1000 

§ GC-Thorsen, Rockford, IL 611051209.. 8159659661 

Ghielmetti, Inc., Los Angeles, CA 900258770 . 213-4655111 

§Grayhill Inc, La Grange, IL 60525 . 705354-1040 

§ Gunther, W, Gmbhf, D 8500 Numberg 82, WEST GERMANY .. (0)911 /65521 or 

65520 

t Hoffman Engineering Corp, Stamford, CT 06902.. 2053258933 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 ........ 205284-5475 

t Interface Products, Inc, Oceanside, CA 92056 . . 615945-0230 

International Mircoelectronics, Arlington, TX 76003.. 817-561-2244 

ITW Cortron, Illinois Tool Worte, Elmhurst, IL 60126 .... 312-2759110 

, JAE Electronics Inc, Santa Ana, CA 927055504..... 714-2558770 

Kerry Electronics Co, Criton Technologies, Seattle, WA 98109 . 205281-1300 

Manufacturers Components, Inc, Hialeah, FL 33016 ..... 305556-4481 ;805367-0377 

§ Marquardt Switches Inc, Cazenovia, NY 13035... 3156558050 

§ Marsh Products, Inc, Batavia, IL 60510 .. ... 312-8758008 

§ Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-7557660 

§ MEC A/S, Ballerup, DENMARK DK-2750 ... 011-4542973366 

Mouser Electronics, Mansfield, TX 76063 ... 8053456873 

fRisk, George, Inds, Kimball, NE 69145.. 305235-4645 

§ Schurter, Inc, Petaluma, CA 94952 ... . 707-7756311 

§Shokai Far East, Ltd, Hartsdale, NY 10530 . 914-681-0700 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 ... 714-996-0960 

Spectra Lux Corp, Kirkland, WA 98034 . .. 205747-0560 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507... >. .... 312-844-4300 

Standard Grigsby Inc, W. Gunther GMBH, D 8500 Numberg 82, WEST GERMANY 

........ 0911-65521 

Technical Panels, Inc, Temple City, CA 91780 . .. 8053451170 

Texas Instrs, Matls. & Controls Grp, Attleboro, MA 02703_.......... 617-6953800 

Thermotech Div. of Menasha Corp, Hopkins, MN 55343 .. 612-9359400 

§Toko America, Inc, ML Prospect, IL 60056.. . .. 312-297-0070 

fTransicoll, Inc, Worcester, PA 194959990. ... 215277-1300 


§—Product sold through distributors t—Product meets MIL specs 
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EEM 1989 



















































































































































PRODUCT INDEX & DIRECTORY 


Switches, Umit-5100 


Switches, Key Lock-5100 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 


804-974-5100 . B»1684 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

. B«1686-1687 

Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B«1690 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 . B*1693 

§ Carlingswitch, Inc., Plainville, CT 06062-1156, 203-793-9281 . B*1697 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B«1701 

t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 . B*1702 

CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B«1704 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 . B*1732 

Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

. B*1736 

§ Electroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

919-833-0707 . B*1737 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 . B*1738 

EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B«1739 

IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . B*1755 

§ Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 

. B*1756-1757 

ISL Products Int'l, Ltd., Syosset, NY 11791-6093, 516-937-3475 . A«1085 

ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B«1762 

t Janco Corp., Burbank, CA 91504, 818-846-1800 . B»1779 

Lamb industries, Inc., Portland, OR 97225, 503-297-8878 . B*1164 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 . B»1667,1784 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. B«1811-1812 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 . B*1822 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . B«1825 

§ Oslo Controls, Cheshire, CT 06410-1511, 203-272-2794 . B« 1827 

Rundei Prods., Allied Control, Plantsvilie, CT 06479, 203-621-6771 . B«1833 

§ Alarm Controls Corporation, Deer Park, NY 11729 . 516-586-4220 

§ Allen-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 . 414-382-2000 

Allied Control, Plantsvilie, CT 06479 . 203-621-6771 

§Altech Corp, Somerville, NJ 08876 . 201-359-4454 

Ark-Les, Watertown, MA 02172 . 617-924-2330 

Augat Inc, Attleboro, MA 02703 . 617-222-2202 

§ Bowmar Instrument Corp., Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

§t Brim Electronics, Fair Lawn, NJ 07410 ..... 201 -796-2886 

§ C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

t Capitol Switch Inc, Danbury, CT 06810 . 203-744-3300 

§Chicago Lock Co, Chicago, IL 60641 . 312-282-7177 

' §Cole Hersee Co, Boston, MA 02127-2467 . 617-268-2100 

§COMCAB, Wakefield National, Inc, Nashport, OH 43830 . 614-828-2468 

§ Corby Industries, Inc, Allentown, PA 18103 . 215-433-1412 

§ Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

§ DSA lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

. 212-691-9050 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

EM.S, Div. of Sandberg Industries, Tustin, CA 92680 . 714-669-9473 

Entech Systems, Inc, Simsbury, CT 06070 . 203-651-9557 

Entrelec, Alsthom International, Spring Valley, NY 10977 . 914-425-7460 

§ Furnas Elec, Batavia, IL 60510 . 312-879-6000 

Qhielmetti, Inc, Los Angeles, CA 90028-8770 . 213-463-5111 

§ Grayhill Inc, La Grange, IL 60525 .. 708-354-1040 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

JAE Electronics Inc, Santa Ana, CA 92705-5504 . 714-250-8770 

Judco Mfg. Inc, Harbor City, CA 90710 ... 213-534-0959 

J. R Merritt Controls, Inc, Stamford, CT 06902 .. 203-359-2113 

§ MG Electronics, Hauppauge, NY 11788 ... 516-582-3400 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

§ Power Dynamics Inc, West Orange, NJ 07052 . 201-736-5722 

§ Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

§ Schurter, Inc, Petaluma, CA 94952 ... 707-778-6311 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 ... 914-681 -0700 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 . 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 .. 800-482-2828 

§ Square D Co, Palatine, IL 60067 . 312-397-2600 

§t Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

Tansitor Electronic^, Bennington, VT 05201 .... 802-442-5473 

Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 

. 312-364-7277 

§ Toko America, Inc, Mt Prospect, IL 60056 ... 312-297-0070 

Switches, Leaf, Single/Multiple-5100 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . B«1841 

§ C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

Capitol Switch Inc, Danbury, CT 06810 ... 203-744-3300 

t EnTech Corporation, Simsbury, CT 06070 . 203-658-2740;203-651-9557 

Switches Unlimited, Inc, Woodside, NY 11377 .. 718-478-5000:800-221 -0487 

Tricon Industries, Inc, Electromechanical Division, Downers Grove, IL 60515-4076 
. 312-964-2330 

Switches, Lever-5100 

§ Altech Corp., Somerville, NJ 08876, 201-359-4454 ... B*1677 

§ American Switch Corp., Wakefield, MA 01880, 617-246-1007 ... B«1681 

Arcoiectric Corp., Canoga Park, CA 91304, 818-700-1933 . B*1683 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 . B«1684 


Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B*1688-1689 

§C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... B«1692-1693 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1698-1701,1859 

CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, IA 50501, 

515-573-1300 . B*1704 

§t Digitran Division, Xcei Corporation, Pasadena, CA 91107, 818-791-5600 . 

B«1720 

§ DSA, lnc.(Dai-ichi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 . B«1723 

§ EAO SwKch Corp., Milford, CT 06460, 203-877-4577 . B*1732 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B*1739 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 

. B*1799-1800 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

. B*1808-1809,1812 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 


. B*1816-1821 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 ... B«1822 

Omega Engineering, Stamford, CT 06907, 800-826-6342 .. B*1823 

§t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 

. B-1828 

Rundei Prods., Allied Control, Plantsvilie, CT 06479, 203-621-6771 . B«1833 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . B*1841 

§ Switchcraft, inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

. B*1847 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§ Alpha Products, Inc, Westlake Village, CA 91362 . 818-889-9304 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . 508-6834371 

§ C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

t Capitol Switch Inc, Danbury, CT 06810 . 203-744-3300 

§ Cole Hersee Co., Boston, M,^ 02127-2467 . 617-268-2100 

t Cole Instrument Corp, Santa Ana, CA 92704 . 714-556-3100 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

t Control Products, Inc, E Hanover, NJ 07936 . 201-887-9400 

§ Crouzet Controls, lnc,^haumburg, IL 60173-5419 . 312-843-2200 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

§t Electric Switches, Inc, Los Angeles, CA 90039 . 213-660-1310 

Entech Systems, Inc, Simsbury, CT 06070 . 203-651-9557 

§Furnas Elec, Batavia, IL 60510 . 312-879-6000 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hasco Components, Inc, Bellrose Village, NY 11001 . 516-323-9292 

§t J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

. 203-772-2220 

Manufacturers Components, Inc, Hialeah, FL 33016 . 305-556-4481:800-367-0377 

§ Marquardt Switches Inc., Cazenovia, NY 13035 . 315-655-8050 

J. R. Merritt Controls, Inc, Stamford, CT 06902 . 203-359-2113 

§ MG Electronics, Hauppauge, NY 11788 . 516-582-3400 

§t Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 . 216-946-9900 

Noble U.SA, Inc, Rolling Meadows, IL 60008 ... 312-364-6038 

§ Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg, IL 60173 

. 312-843-7900 

§ Omron Elctrns., Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

Preh Electronic Industries, Inc, Lake Zurich, IL 60047-2578 . 312-4384000 

t Radio Switch Corp, Marlboro, NJ 07746 . 201-462-6100 

§ Relay Specialties, Oakland, NJ 07436... 201 -337-1000 

Signal Systems International, Lavalette, NJ 08735 .. 201-741-1120 

SMK Electronics Corporation, U.SA, Placentia, CA 92670.. 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

§t Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 . 312-844-4300 

Switches Unlimited, Inc., Woodside, NY 11377 . 718-478-5000:800-221-0487 

Texas Instruments, Connector System, Attleboro, MA 02703 . 508-699-5269: 

508-699-3450 

Texas Instrs, Matls. & Controls Grp, Attleboro, MA 02703 . 617-699-3800 

Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 
. 312-364-7277 

Switches, Umit-5100 

§ Attech Corp., Somerville, NJ 08876, 201-359-4454 . . B*1677 

§ Burgess Switch Co., American Eiec^nic Components, Elkhart, IN 46515, 

219-262-8608 . B«1690-1691 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B«1699 

t Computer Conversions Corp., E Northport, NY 11731, 516-261-3300 - D«1159 

CRL Comps., inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B»1704 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 ..... B*1762 
§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. B*1808-1809 

Omega Engineering, Stamford, CT 06907,800-826-6342 .. B*1823 

§t Otto Controls, Otto Engineering, Carpentersville, IL 60110,312-428-7171 

. B«1829 

§ Allen-Bradley Co., Industrial Control Div, Milwaukee, Wl 53201 ... 414-382-2000 

§ American Switch Corp, Wakefield, MA 01880 .. 617-246-1007 

Aromat Corp, New Providence, NJ 07974 ... . 201-464-3550 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 ... 508-685-4371 

§ C & K/UnImax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

§Cole Hersee Co, Boston, MA 02127-2467 ... 617-268-2100 

t Control Products, Inc, E Hanover. NJ 07936 ..... 201-887-9400 

§t Crouzet Controls, Inc, Schaumburg, IL 60173-5419 .... 312-843-2200 


EEM1989 


§-Product sold through distributors t-Product meets MIL specs 
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Switches, Umit-5100 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


Data Instruments, Ino, Acton, MA 01720 ....... 508-264-9550 

§ Dillon, W, C, Welgh-Tronix, Inc, Fairmont MN 56031 . .... 507-238-4461 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Comm^ciat Controls DIv, Milwaukee, 

Wl 53216 ........... 414-449-7487 

ELMA Electronic Inc, Fremont CA 94538 . . . 415-656-3400 

FEME Electronics, Inc, Plymouth Meeting PA 19462.. .. 215-941-0366 

Fifth Dimension, Inc, Trenton, NJ 08638 .... . 609-393-8350 

§ Furnas Elec, Batavia, IL 60510 .... 312-879-6000 

fGlanninl Institute, Indio, CA 92201 .. .. 619-347-2833 

§ Gordon Products, Brookfield, CT 06804.. . 203-775-4501 

§ GrayhIII Inc, La Grange, IL 60525 ... 708-354-1040 

Hamlin, Lake Mills, Wl 53551 . ... 414-648-2361 

t Haydon Switch & Instrument Waterbury, CT 06705 . 203-756-7441 

t Janco Corp, Burbank, CA 91504.. . 818-846-1800 

KAYCEE INDUSTRIES LTD, Bombay-38, INDIA . .. 263521722/23 

t Machine Components Corp, Plainview, NY 11803 .. 516-694-7222 

Magnetoelastic Devices, Pittsfield, MA 01202 ... 413-445-5608 

§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 .. 219-465-2200 

§ 3M Fiber Optic Products, Inc, W. Haven, CT 06516 .. 203-934-7961 

§t Namco Controls. An Acme-Cleveland Co, Mentor, OH 44060 .. 216-946-9900 

§Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg IL 60173 

....... 312-843-7900 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg IL 60173 . 312-843-7900 

Parker Hannifin Corp, Cleveland, OH 44112-1290 . 216-531 -3000 

t Precision Mechanisms, Westbury, NY 11590.. 516-ED3-5955 

§t Pres-Air-Trol Corp, MamaronecK NY 10543 ..... 914-698-2026;800^1-2625 (outside 

NY) 

§ Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

t Saint Switch, Inc, St Charles. IL 60174 . . 312-377-3779 

§ Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 

§ Shokai Far East Ltd, Hartsdale, NY 10530 .. .. 914-681-0700 

Signal Systems international, Lavalette, NJ 08735 . . 201 -741 -1120 

Spectron Glass & Electronics, Inc, Hauppauge, NY 11788 .. 516-582-5600 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

§ Square D Co, Palatine, IL 60067. . 312-397-2600 

t Sterling Instruments, New Hyde Pk, NY 11040 . . 516-328-3300 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221 -0487 

t Techno, A DSG Company, New Hyde ParK NY 11040 .. 516-328-3970 

§ Temposonics, MTS Sys. Corp, Plainview, NY 11803 .. 516-349-1950 

Texas Instruments, Connector System, Attleboro, MA 02703 . 508-699-5269; 

508-699-3450 

Texas instrs, Matls. & Controls Grp, Attleboro, MA 02703.. 617-699-3^ 

§ United Electric Controls. Watertown, MA 02172 . 617-926-1000 

§Veeder-Root Hartford, CT 06102 .. 203-527-7201 


Switches, Lock - See Switches, Key Lock (Vol. B) 


Switches, low Voltage-5100 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . . B-1699 

§ CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 .. B«1704 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740,-203-651-9557 .. B«1739 


Memtron Technologies, Inc., Frankenmuth, M| 48734, 517-652-2656;800-234-7525 

.. B*1878 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260,602-991-0942 


.. B*1816-1821 

Veetronix, Inc., Lexington, NE 68850, 308-324-4600 . B*1852 

§Altech Corp, Somerville, NJ 08876 . . 201-359-4454 

§ Annulus Technical Industries, Inc., Ancaster, Ontario, CAN L9G 4G4 .... 416-648-8100 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . 508-685-4371 

§ C & K Components, Inc, Newton, MA 02158-1082 .. 617-964-6400 

t Capitol Switch Inc, Danbury, CT 06810 .... 203-744-3300 

§ Carlingswitch, Inc, Plainville, CT 06062-1156 . 203-793-9281 

§ Cole Hersee Co, Boston, MA 02127-2467 . 617-268-2100 

§t CW Industries, Southhampton, PA 18966 .. 215-355-7080 

§ Dreefs Switch, Inc, Waukegan, IL 60087 . 312-662-7667:800-323-9605 

ELMA Electronic Inc, Fremont, CA 94538 . 415-656-3400 

EM.S, Div. of Sandberg Industries, Tustin, CA 92680 . 714-669-9473 

General Electric Co, Accessory Equipment Plant, Bridgeport, CT 06602 

.. 203-382-2000 

Imaging & Sensing Technology Corp, Horseheads, NY 14845 . 607-796-3372 

nr Schadow, Eden Prairie, MN 55344 .. 612-934-4400 

JAE Electronics Inc, Santa Ana, CA 92705-5504 . 714-250-8770 

Lamb Industries, Inc, Portland, OR 97225.... 503-297-8878 

§ McGill Manufacturir^ Co, Inc, Valparaiso, IN 46383 ... . 219-465-2200 

MEC A/S, Ballerup, DENMARK DK-2750 ... 011 -4542973366 

Micro Switch, A Honeywell Div, Freeport, IL 61032.. 815-235-6600 

§ Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg IL 60173 

.......... 312-843-7900 

Switches, Matrix-5100 

Crosspoint, Div. of Info-Ute, Fairview, NJ 07022, 201-941-4455 . B«1709 

CYTECCorp., Penfield, NY 14526,716-381-4740;800-346-3117 .. D»1241 

§ Electronic Components Groups, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 ... B*1735 

Frequency Electronics, Inc., Mitchel Reid, NY 11553, 516-794-4500 . A*1409 

Infomiation Transfer Indl. Inc., Holcomb, NY 14469, 716-657-7074 .. D«1187-1188 
§TTW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 ..... B*1762 

t MarLee Switch Co., Upland, CA 91786, 714-982-8988 .. ... B*1789 

Matrix Systems Corp., Calabasas, CA 91302,818-992-6776.. B*1579 

§T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484,203-926-1801 

.........--------- B*1850 

A.D. Data, inc.:Photographic Sciences Corpt(PSC), Weteter, NY 14580 .. 716-265-1600 

Advanced input Devices, Coeur d’Alene, ID 83814 .. 208-765-8000 

Amber Inds, Ino, Dallas, TX 75379 .............. 214-490-9801 


§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 ________ 508-685-4371 

BylexCoip,Southborough, MA01772 ... 617-480-0840 

t Capitol Switch Inc, Danbury, CT 06810 ......... 203-744-3300 

Communication Devices, Inc, Scarborough, Ont, CAN Ml H3A4 .. 416-439-6320 

t Daico Industries, Inc, Compton, CA 90224 .. . 213-631-1143 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ..... 714-642-2427 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 . 214-470-2106/2107 

t FEI Microwave, Inc, Frequency Electronics, Inc, Sunnyvale, CA 94086 .. 408-732-0880 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 ......... 213-463-5111 

§ Giltronix, Menlo Park, CA 94025 .... 415-493-1300 

§ Glasgal Communications, Inc, Northvale, NJ 07647 ... .. 201-768-8082 

t Grim Corporation, Medford, NJ 08055-0968 . 609-267-7950 

Hewlett-Packard Co, Cupertino, CA 95014.... 800-752-0900 

t Hoffman Engineering Corp, Stamford, CT 06902.. 203-325-8933 

t JFW Industries, Inc, Indianapolis, IN 46237 .. ... 317-887-1340 

Keithley Instrs., Cleveland, OH 44139 . .. 216-248-0400 

L-Com Inc, N. Andover, MA 01845 ... ... 508-682-6936 

t Loral Microwave-Wavecom, Northridge, CA 91324 . 818-882-3010 

Low Key Corporation, Strong Group, Gloucester, MA 01930. .. 508-281-0448 

t LSI Jennings, San Jose, CA 95122-2696 ... . 408-292-4025 

Mantex Corp, OxforcL Ml 48051^. 313-628-8200 

§ McCurdy Radio Industries Limited, Toronto, OnL CAN M4A 2L4 . 416-751-6262 

§ MEC A/S, Ballerup, DENMARK DK-2750 .. 011-4542973366 

Micro Switch, A Honeywell Div, Freeport IL 61032 .:. . 815-235-6600 

§'Mitel Semiconductor, Mitel Corporation, Kanata, Ont, CANADA i<2K 1X5 

....... 613-592-5630 

§t Oxley, Inc, Branford, CT 06405 .... 203-488-1033 

Precision Filters, Ithaca, NY 14850... 607-277-3550 

t Premier Microwave, Port Chester, NY 10573.. 914-939-8900 

Racal-Milgo, Sunrise, FL 33323-2899 .. 305-475-1601 ;800-327-4440 


Sanders Associates, Inc, ECBD, A Lockheed Company, Manchester, NH 03108-8500 

.... 603-645-5548 

t Sanders/A Lockheed Co. Div. Microwave Technlg Ctr, Manchester, NH 03108 

... 603-645-6000 X 5548 


Stoelting Co, Chicago, IL 60623 .. 312-522^500 

Technical Panels, Inc, Temple City, CA 91780 .... 800-343-1170 

Tektronix, Inc, Beaverton, OR 97077... 800-835-9433 

t Teledyne Microwave, Mountain View. CA 94043 . 415-968-2211 

Tele-Tech Corporation, Bozeman, MT 59715 .. 406-586-0291 

§t Vicon Industries, Inc, Melville, NY 11747 . 518-293-2200 

Switches, Membrane-515G 

Bergquist, Minneapolis, MN 55435, 800-328-3882 . B*1858 

Bonar Kard-O-Lite, Inc., King of Prussia, PA 19406, 215-277-2910 .. B*1132 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 . B*1692 

EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 . B*1726 

intaq Electrotouch Sys., GM Nameplate, Inc., Si^le, WA 98119,206-284-5475 

. B«1866 

§ nr Schadow, Eden Prairie, MN 55344, 612-934-4400 . B*1759 

Jayco Plastics of California, Inc., Orange, CA 92665,714-974-1701 . B*1868 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

. B»1870-1871 

§ Lucas Duralith Corporation, Millvilie, NJ 08332, 609-825-6900 . B*1873 

Memtron Technologies, Inc., Frankenmuth, Ml 48734, 517-652-2656;800-234-7525 
.. . B«1878 


§ Oak Switch Systems, Crystal Uke, IL 60014, 815-459-5000 . B*1822,1880 

PacTec, LaFrance Corp., Philadelphia, PA 19153, 215-365-8400 .. C*1068 

§ Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507,312-844-4300 . 

B*1842 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

§ Ash-Lan Comps., Ash-Lan, Inc, Dallas, TX 75244 .. 214-851-4005 

t Barrington Plastics, Mt Laurel, NJ 08054 .. 609-235-5151 

t Basic Electronics, Inc, Stanton, CA 90680 .. 714-530-2400 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

..... 813-573-2525 

§ Brady, W. H, Co., Xymox Div, Milwaukee, Wl 53201 .. 414-355-8300 

t CAM. Graphics Co, Inc, Amityville, fJY 11701 . . 516-842-3400 

C.P. Clare Corp, Chicago, IL 60645 . . 312-262-7700 

§ CRL Comps, Inc, A Cambridge Elctm. Inds. Co, Fort Dodge, lA 50501 .. 515-573-1300 

t DOW SWITCH, Wilmington, MA 01887 . 617-935-6395 

§ Electronics Research Associates Inc, Winsted, CT 06098... 203-379-2731 

Endicott Research Group, Endicott, NY 13760 .. 607-754-9187 

Ghielmetti, Inc, Los Angeles, CA90028-8770 . .. 213-463-5111 

t GM Nameplate, Inc, Seattle, WA 98119. 206-284-2200 

§ Gunther, W, GmbH, D 8500 Numberg 82. WEST GERMANY . (0)911 /65521 or 

65520 

The Hall Company, Urbana, OH 43078 .. 513-652-1376 

t Hallmark Nameplate, Inc, Farmingdale, NY 11735 . . 800-645-9502 

JAE Electronics Inc, Santa Ana, CA 92705-5504 .. 714-250-8770 

LaFrance Corp, Philadelphia, PA 19153-3893. . 215-365-8000 

Mantex Corp, Oxford, Ml 48051 .. . 313-6238200 

§ Marsh Products, Inc, Batavia, IL 60510 ... 312-8738008 

t Membronics Division, Chicago Decal Company, Chicago, IL 60618.. 312-463-4007 

Micro Switch, A Honeywell Div, Freeport, IL 61032. . 813235-6600 

§t Miller Dial Corp, El Monte, CA 91731 .. 8134444555 

Moxness Products, Inc, Versa Technologies, Racine, Wl 53405 .— 414-554-5050; 

8035535706 

§Schurter, Inc, Petaluma, CA 94952 .. 707-7736311 

tSheldahl, Inc, Northfield, MN 55057 . 507-6638000 

SMK Electronics Corporation, USA Placentia, CA 92670 .. 714-996-0960 

t Square D Co, Palatine. IL 60067. . . .. 312-397-2600 

Technical Panels, Inc, Temple City, CA 91780 .... 8033431170 

§ Toko America, Inc, Mt Prospect,, IL 60056 ... ... 312-297-0070 

§ Topflight York PA 17404.. 717-8439901 ;8032339386 


B*100 


§-Product sold through distributors t—Product meets MIL specs 


EEM 1989 




































































































































































PRODUCT INDEX & DIRECTORY 


Switches, Multiposition-5100 


Switches, Mercury Displacement-5100 

IDurakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 


.. B*1724-1725 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 . 8*1474,1740-1741 

Hamlin, Lake Mills, Wl 53551, 414-648-2361 . 8*1751 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 . 8*1811 

Risk, George, inds., Kimball, NE 69145, 308-235-4645 . 8*1883 

Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

. 8*1844 

C.P. Clare Corp, Chicago, IL 60645 .. 312-262-7700 

§ Eaton Corp./CLJtler-Hammer Prods, Aerospace & Commercial Controls Div., Milwaukee, 

Wl 53216 . 414-449-7487 

§ Gunther, W., GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

International Mircoelectronics, Arlington, TX 76003. 817-561-2244 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

Signal Systems International, Lavalette, NJ 08735 . 201-741-1120 

§ Spectron Glass & Electronics, Inc., Hauppauge, NY 11788 . 516-582-5600 


Thordarson Meissner, Components Corp. of Amer., Mt Carmel, IL 62863 

.. 618-262-5121 

Switches, Microwave — See Switches, Diode (Vol. A) 

Switches, Momentary Action-5100 

§ Attach Corp., Somerville, NJ 08876, 201-359-4454 . 8*1677 

§ American Switch Corp., Wakefield, MA 01880, 617-246-1007 . 8*1681 

§ Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 . 8*1682 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 _ 8*1687 

§ Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . 8*1690-1691 I 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, i 

312-360-3500 . 8*1699 

§ CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . 8*1704 

§t CW Industries, Southhampton, PA 18966, 215-355-7080 . 8*1718-1719 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ... 8*1722 
§ DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 . 8*1723 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 . 8*1732 

§t Electro-Mech Components, Inc., South El Monte, CA 91733-3689, 818-442-7180 

. 8*1728-1729 

§ Electronic Components Groups, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 . 8*1733-1735 

Electroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

919-833-0707 . 8*1737 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. 8*1739 

§Grayhill Inc., La Grange, IL 60525, 708-354-1040 . 8*1745 

Grimes Company, Brea, CA 92621, 714-671-3931 . 8*1750 

§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . 8*1754-1755 

§ Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 .... 8*1757 

§ ITT Schadow, Eden Prairie, MN 55344, 612-934-4400 . 8*1758-1759,1761 

§ rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 . 8*1762 

t Janco Corp., Burbank, CA 91504, 818-846-1800 . 8*1778 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 . 8*1780-1781 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 . 8*1784 

Manufacturers Components, Inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 

. 8*1788 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383,219-465-2200 . 8*1800 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 . 8*1801 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

. 8*1808-1809,1812 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 


Components Unlimited, Inc., Portland, OR 97223 ... 503-620-3522 

t Control Products, Inc., E Hanover, NJ 07936.. 201-887-9400 

CTS Corp., Electromechanical Div, (Formerly Elkhart Div.), Elkhart, IN 46514 

. 219-295-3575 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 ... 414-449-7487 

§t EECO Incorporated, Santa Ana, CA 92702-0659 . 714-835-6000 

§t Electroswitch. Unit of Electro Switch Corp, Weymouth, MA 02188 . 617-335-5200 

ELMA Electronic Inc, Fremont CA 94538 .. 415-656-3400 

EM.S, Div. of Sandberg Industries, Tustin, CA 92680 . 714-669-9473 

§t Entech Systems, Inc, Simsbury, CT 06070 . 203-651-9557 

§ FEME Electronics, Inc., Plymouth Meeting, PA 19462 . 215-941 -0366 

§ Gaynor Electric Co, Thomaston, CT 06787-0316 . 203-283-4388 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 . 213-463-5111 

§ Hirose Electric U.SA, Inc. (HRS), Div. of Hirose Electric Co. Ltd. (Japan), Simi Valley, CA 

93065. 805-522-7958 

t Hoffman Engineering Corp, Stamford, CT 06902 . 203-325-8933 

Intaq Electrotouch Sys, GM Nam^late, Inc, Seattle, WA 98119 . 206-284-5475 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

JAE Electronics Inc, Santa Ana, CA 92705-5504... 714-250-8770 

Jayco Plastics of California, Inc, Orange, CA 92665 . 714-974-1701 

§t J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

... 203-772-2220 

Judco Mfg. Inc., Harbor City, CA 90710 . . 213-534-0959 

§ Littelfuse, Inc, Sub. of Tracer, Inc, Des Plaines, IL 60016 . 312-824-1188 

Low Key Corporation, Strong Group, Gloucester, MA ,01930 . 508-281-0448 

§t Machine Components Corp, Plainview, NY 11803 . 516-694-7222 

§ Marquardt Switches Inc., Cazenovia, NY 13035 . 315-655-8050 

§ MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 

J. R. Merritt Controls, Inc, Stamford, CT 06902 . 203-359-2113 

Microavionics Corp, Costa Mesa, CA 92626 .... 714-957-6904 

Micro Pneumatic Logic, inc. Fort Lauderdale, FL 33309-1786 . 305-973-6166 

Mouser Electronics, Mansfield, TX 76063 .. 800-346-6873 

§ Noble U.SA, Inc., Rolling Meadows, IL 60008 . 312-364-6038 

§Omron Elctms., Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

§ Philmore Manufacturing, Rockfori IL 61125-1386'. 815-229-7773 

§ Piher International Corp., Mt Prospect IL 60056 . 312-390-6680;800-323-6693 

§ Power Dynamics Inc., West Orange, NJ 07052 .. . 201-736-5722 

§ Preh Electronic Industries, Inc, Lake Zurich, IL 60047-2578 . 312-438-4000 

Relay Sen/ice Co, Chicago, IL 60651 . 312-252-2700 

§t Risk, George, Inds, Kimball, NE 69145 . 308-235-4645 

§Schurter, Inc, Petaluma, CA 94952 . 707-778-6311 

§Seacor, Inc, Westwood, NJ 07675 . 201-666-5600 

SeniorInds, Inc, Wood Dale, IL 60191 . 312-350-1600 

Shogyo Internationa! Corp, Great Neck, NY 11021 . 516-466-0911 

§ Sorenson Lighted Controls, Hartford, CT 06114 . 203-527-3092;1 -800-243-0240 

t Square D Co., Palatine, IL 60067. 312-397-2600 

t Stacoswitch, Costa Mesa, CA 92626 . 714-549-3041 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221 -0487 

§Toko America, Inc, Mt Prosoect,, IL 60056 . 312-297-0070 

t Transicoil, Inc, Worcester, PA 19490-9990 .. 215-277-1300 

Tricon Industries, Inc., Electromechanical Division, Downers Grove, IL 60515-4076 

... 312-964-2330 

Wilbrecht Electronics, St Paul, MN 55107. 612-222-2791 

Switches, Multiposition-5100 

Airflyte Elctrns. Co., Bayonne, NJ 07002, 201-436-2230 ... 8*1233 

§ Attech Corp., Somerville, NJ 08876, 201-359-4454 .. 8*1677 

§t ASM Corporation, Smithfield, NC 27577, 919-934-3104 ... 8*1685 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 .... 8*1687 


Barber Colman Co. (A Siebe Co.), Motor Division, Rockford, IL 61125-7040, 


. 8*1816-1821 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 . 8*1822 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . 8*1825 

§ Oslo Controls, Cheshire, CT 06410-1511, 203-272-2794 . 8*1827 

t Otto Controls, Otto Engineering, Carpentersviile, IL 60110, 312-428-7171 

... 8*1828-1829 

Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY). 8*1831 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 .. 8*1832-1833 

§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 . 8*1122 

§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

. 8*1847-1849 

§ T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484, 203-926-1801 


.. 8*1850 

Veetronix, Inc., Lexington, NE 68850, 308-324-4600 . 8*1852 

Aerospace Optics, Inc, Fort Worth, TX 76112 .. 817-451-1141 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§ Alpha Products, Inc, Westlake Village, CA 91362 . 818-889-9304 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050 

. 804-974-5100 

§ Ash-Lan Compa, Ash-Lan, Inc, Dallas, TX 75244 .. 214-851 -4005 

Augat Inc, Attleboro, MA 02703. 617-222-2202 

t Basic Electronics, Inc, Stanton, CA 90680 . . 714-530-2400 

§ Bowmar Instrument Corp., Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

§ Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 . 414-355-8300 

§ C & K Components, Inc, Newton, MA 02158-1082 . 617-964-6400 

§ C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

t Capitol Switch Inc, Danbury, CT 06810 .. 203-744-3300 

§ Carlingswitch, Inc, Plainville, CT 06062-1156 ... 203-793-9281 

§ Clarostat Mfg Co, Inc, Hawker Siddeley, PLC, Dover, NH 03820 

..... 603-742-1120,800-872-0042 

§Cole Hersee Co, Boston. MA 02127-2467 . 617-268-2100 


815-397-7400 . 8*1235 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... 8*1692-1693 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . 8*1699 

t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 . 8*1702 

§CRL Comps., Inc., A Cambridge Eictrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . 8*1704 

Crosspoint, Div. of Info-Ue, Fairview, NJ 07022, 201-941-4455 . 8*1709 

§tCWIndustries, Southhampton, PA 18966, 215-355-7080 . 8*1718 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 ...... 

8*1720 

t Dow-Key Microwave Corporation, Ventura, CA 93003, 305-650-0260 .... 8*1721 
§ Dreefs Switch, Inc., Waukegan, IL 60037, 312-662-76a7;S00-323-9^5 ... B*1722 
§t EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6090 .... 8*1726-1727 
§ Electronic Components Groups, Stein industries, inc., Minneapolis, MN §5403, 

612-375-9639;800-826-8719 .. 8*1734-1735 

§t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

. 8*1736 

§ Electroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

919-833-0707 . 8*1737 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 . 8*1738 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. 8*1739 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 ... 8*1746 

IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . 8*1755 

Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 — 8*1867 

§ nr Schadow, Eden Prairie, MN 55344, 612-934-4400 .. B*17S0 

ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 . 8*1762 

§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;300-932-0489 .. 8*1775 
JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 .... 8*1776-1777 

t Janco Corp., Burbank, CA 91504, 818-846-1800 .... 8*1778 

Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 . 8*1780-1781 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 ........ 8*1667,1784 

Manufacturers Components, inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 
.......... 8*1788 


EEM1989 


§—Product sold through distributors t-Product meets MIL specs 


B«101 









































































































































Switches, Multiposition-5100 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§t Oak Switch Systems, Crystal Lake, IL 60014,815-458-5000 ... B«1822 

Omega Engineering, Stamford, CT 06907,800-826-6342 . B«1823 

Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . B«1825 

t Otto Controls, Otto Engineering, Carpentersviiie, IL 60110,312-428-7171 

.. B-1829 

Rundel Prods., Allied Control, Plantsville, CT 06479,203-621-6771.. B«1833 

§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630,312-792-2700 

.. B«1848-1849 

t Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ......... B*1851 

Wilcoxon Respaich, Rockville, MD 20850, 301-330-8811 .. B*2000 

Allied Control, Plantsville, CT 06479 ... 203-621-6771 

§ Alpha Products, Inc, Westlake Village, CA 91362 .. 818-889-9304 

§ Alps Electric (USA), Inc, San Jose, CA 95134 .. 408-432-6000 

American Control Technology, Inc, West Dundee, IL 60118 . 312-426-6780 

§ American Switch Coip, Wakefield, MA 01880 . .. 617-246-1007 

§ AMP, Harrisburg, PA 17105 ... 717-564-0100 

Arcolectric COrp, CaruDga Park, CA 91304 ... 818-700-1933 

§ Arrow Hart Con^nents, Cooper Industries, ChartottesvIlle, VA 22906-9050 

.. 804-974-5100 

Augat Inc, Attleboro, MA 02703. .. 617-222-2202 

t Capitol Switch Inc, Danbury, CT 06810 . 203-744-3300 

§ Carlingswitch, Inc, Plainville, CT 06062-1156.,.. 203-793-9281 

Chicago Lock Co, Chicago, IL 60641 .... 312-282-7177 

Components Unlimited, Inc, Portland, OR 97223 . 503-620-3522 

Computron Display Systems, Xcei Corporation, Pasadena, CA 91107 ... 818-791 -5600 

§EDL,lnc,Hauppauge,NY11788 .. . 516-435-2808;1-800-DIAL EDL 

EM.S, Div. of Sandberg Industries, Tustln,CA 92680 . 714-669-9473 

§t Entech Systems, Inc, Simsbury, CT 06070. .. 203-651-9557 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY. (0)911 /65521 or 

6^520 

JudcoMfg Inc, Harbor City, CA 90710 . 213-534-0959 

t Kilovac Corp, Santa Barbara CA 93140-4422 . .. 805-684-4560 

§t Machine Components Corp, Plainview, NY 11803 . .. 516-694-7222 

Mallory TImera Emhart Elec./Elctm. Grp, Indianapolia IN 46201 . 317-636-5353 

§ MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 

t Microavionics Corp, Costa Mesa CA 92626 . . 714-957-6904 

Micro Switch, A Honeywell Div, Freeport IL 61032.. 815-235-6600 

Noble U.SA, Inc, Rolling Meadowa IL 60008 . . . 312-364-6038 

§ Omron Elctms, Inc, Control Compa Div, Schaumburg, IL 60173 . 312-843-7900 

Power Dynamics Inc, West Orange, NJ 07052 . ... 201-736-5722 

Preh Electronic Industriea Inc, Lake Zurich, IL 60047-2578 ... 312-438-4000 

Radio Switch Corp, Marlboro, NJ 07746 .. 201-462-6100 

t RLC Electronica Inc, Ml Kisco, NY 10549 . 914-241-1334 

t Ross Engineering Corp, Campbell, CA 95008 . 408-377-4621 

§ Soacor, Inc, Westwood, NJ 07675 . 201-666-5600 

§ Shallco, Inc, SmIthfield, NC 27577 . 919-934-3135 

Signal Systems International, Lavalette, NJ 08735 . . 201 -741-1120 

Spectrol Electronica City of Industry, CA 91745 . 818-964-6565 

§ Standard Grigsby, Inc, Flint Industriea Aurora IL 60507.. 312-844-4300 

Switches Unlimited, Inc, Woodside, NY 11377 ....‘. 718-478-5000:800-221-0487 

t Teledyne Microwave, Mountain View, CA 94043 .. 415-968-2211 

t Transco Producta Inc, Camarillo, CA 93011 -6003 . 805-987-8007 

Wllbrecht Electronica St Paul, MN 55107. . 612-222-2791 


Switches, Opticai-3700 

§ Clairex Electronics, Clairex Corporation, ML Vernon, NY 10550,914-664-6602 


...... B«1320 

HEI, Inc., Optoelectronics Div., Victoria, MN 55386, 612-443-2500 ... B«1322-1323 
§ Marktech International Corp., Menands, NY 12204, 518-436-5865... B«1172-1173 

§t Optek Technology Inc., McKinney, TX 75069, 214-542-9461 . B«1333 

Opto Diode Corp., Newbury Park, CA 91320, 805-499-0335. B«1334 

Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 . B«1347 


§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

t Computer Optical Producta Inc, Sub. of Hathaway Corp, Chatsworth, CA 91311-6910 


. 818-882-0424 

HEI, Inc, Hybrid Electronics Div, Victoria MN 55386 . 612-443-2500 

Hewlett-Packard Co, Cupertino, CA 95014. 800-752-0900 

§ 3M Fiber Optic Producta Inc, W. Havea CT 06516 . 203-934-7961 

§ Omron Electronica Inc, Consumer & Commerical Div, Schaumburg, IL 60173 

. 312-843-7900 

§ Opto Technology, Inc, Wheeling, IL 60090 . 312-537-4277 

§ Photoswitch Div, Allen Bradley Co, Waltham, MA 02154 .. 617-466-8000 

§ SC Technology, Inc, Livermore, CA 94550 ... 415-373-9230 

Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

.. 617-853-5000 

tUCE, Inc, NorwalKCT06854. 203-838-7509 

Switches, Paddle Handle-^SIOO 

§ AroolecMc Corp., Canoga Park, CA 91304,818-700-1933 . B«1682-1683 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 
804-974-5100 ... B«1684 


§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

. B«1686-1687 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 . 

B*1720 

§ DSA, inc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 .. B-1723 

EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B*1739 

§ rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

§ Umb Industries, Inc., Portland, OR 97225, 503-297-8878 .. B«1780-1781 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383,219-465-2200 ..... B*1798 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 .. B«1812 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. B«1816-1817 


Rundei Prods., Allied Control, Plantsville, CT 06479, 203-621-6771...... B*1833 

Airpax Co., Cambridge Division, Cambridge, MD 21613 ..... 301-228-4600 

§ Alpha Products, Inc, Westlake Village, CA 91362 ...... 818-889-9304 

§ American Switch Corp., Wakefield, MA 01880 ...... 617-246-1007 

Augat Inc, Attleboro, MA 02703...... 617-222-2202 

§C & K Components, Inc, Newton, MA 02158-1082 .. .. 617-964-6400 

t Capitol Switch Inc, Danbury, CT 06810 . . 203-744-3300 

§ Carlingswitch, Inc, Plainville, CT 06062-1156 . . 203-793-9281 

§ Cole Hersee Co, Boston, MA 02127-2467 .. 617-268-2100 

Communication Devices, Inc, Scarborough, Ont, CAN Ml H3A4.. 416-439-6320 

Computron Display Systems, Xcel Corporatiort, Pasadena, CA 91107 ... 818-791-5600 

t Control Products, Inc, E Harrover, NJ 07936.. 201-887-9400 

§ CTS Corporation, Switch Div, Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 

§ Dreefs Switch, Inc, Waukegan, IL 60087 .. 312-662-7667;800-323-9605 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . ....... 414-449-7487 

ICORALLY Corporation, Palo Alto, CA 94303.. 415-856-9900 

§ J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

.. 203-772-2220 

t Line Electric Products, Hartfoid, CT 06141 ... 203-659-3573;1-800-331-1137 

§t Machine Components Corp, Plainview, NY 11803 . . 516-694-7222 

Manufacturers Components, Inc, Hialeah, FL 33016 ..... 305-556-4481 ;800-367-0377 

§ Marquardt Switches Inc, Cazenovia NY 13035 ... 315-655-8050 

§ MG Electronics, Hauppauge, NY 11788.. 516-582-3400 

§ Power Dynamics Inc, West Orange, NJ 07052 ... 201-736-5722 

§ Seacor, Inc, Westwood, NJ 07675 ...... 201-666-5600 

Senior Inds, Inc, Wood Dale, IL 60191 ..... 312-350-1600 

SMK Electronics Corporation, U.SA, Placentia CA 92670 . 714-998-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

§ Switchcraft, Inc, A Raytheon Company, Chicago, IL 60630 . 312-792-2700 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221-0487 

§ Syracuse Electronica Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

Switches, Peripheral-5100 

MarLee Switch Co., Upland, CA 91786, 714-982-8988 . B*1789 

t Advanced Systems Concepta Altadena CA 91001 .. 818-791 -0983 

American Control Technology, Inc, West Dundee, IL 60118 . 312-426-6780 

§ Dataprobe, Englewood, NJ 07631 .. 201-569-6464 

§ Electro Standards Lab, Inc, Providence, Rl 02940 . 401-943-1164 

ELMA Electronic Inc, Fremont CA 94538 . 415-656-3400 

EM.S, Div. of Sandberg Industrie^ Tustin, CA 92680 . 714-669-9473 

§ Glasgal Communications, Inc, Northvale, NJ 07647 . 201-768-8082 

§ T-Bar Incorporated, a Data Switch Co, Shelton, CT 06484 ... 203-926-1801 

t Terminal Data Corp, Rockville, MD 20855 . . 301-921-8282 

§ Via West Interface, Inc, Tucson, AZ 85705. . 602-623-5716 

Switches, Photoelectric-3700 

Clairex Electronics, Clairex Corporation, ML Vernon, NY 10550,914-664-6602 

.. B-1320 

§ EG & G Vactec, SL Louis, MO 63132, 314-423-4900.... B«1321 

HEI, Inc., Optoelectronics Div., Victoria, MN 55386,612-443-2500 ... B*1322-1323 

§ Optek Technology Inc., McKinney, TX 75069,214-542-9461 . B*1333 

Opto Diode Corp., Newbury Park, CA 91320,805-499-0335. BM334 

Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 . BM347 

§ Alien-Bradley Co, industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§Altech Corp, Somerville, NJ 08876 . 201-359-4454 

§ Banner Engineering Corp, Minneapolis, MN 55441 .. 612-544-3164 

Burgess Switch Co, American Electronic Components, Elkhart, IN 46515 

. 219-262-8608 

§ Elector, Inc, Exton, PA 19341 . 215-524-2000:800-441-8246 

§ Electromatic Controls Corp, Hoffman Estates, IL 60195-2010 . 312-882-5757 

§Furnas Elec, Batavia IL 60510 .. 312-879-6000 

§Grasslin Controls Corp.:Grassiin Gmbh & Co, K.G, Ramsey, NJ 07446 . 

201-825-9696 

HEI, Inc, Hybrid Electronics Div, Victoria MN 55386 . 612-443-2500 

§ IDEC Corporation, Sunnyvale, CA 94089-2211. 408-747-0550 

§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 . 219-465-2200 

§ Micro Switch, A Honeywell Div, Freepoit IL 61032.. 815-235-6600 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

Opto Technology, Inc,' Wheeling, IL 60090 ... 312-537-4277 

§ Photoswitch Div, Allen Bradley Co, Waltham, MA 02154.. 617^66-8000 

§ Redington Countera Windsor, CT 06095.. 203-688-6205 

RehlanderAssocs, Beverly, MA 01915 . .. 617-922-5961 

Scanning Devicea Inc, Waltham, MA 02154 . 617-891-8991 

t Square D Co, Palatine, IL 60067 . 312-397-2600 

Switches Unlimited, Inc, Woodside, NY 11377 . 718478-5000:800-221-0487 

Switches, Port Sharing-5100 

t Advanced Systems Concepta Altadena CA 91001 . 818-791-0983 

§ Annulus Technical Industriea Inc, Ancaster, Ontario, CAN L9G 4G4 .... 416-648-8100 

C^itol Switch Inc, Danbury, CT 06810 . 203-744-3300 

Capulum Cable Technology, Ltd, Nepean, Ontario, CANADA K2H 9C1 .. 613-726-1966 

§ Dataprobe, Englewood, NJ 07631 . 201-569-6464 

§ Electro Standards Lab, Inc, Providence, Rl 02940 . 401-943-1164 

§ Glasgal Communicationa Inc, Northvale, NJ 07647 .. 201 -768-8082 

Information Transfer Indl. Inc, Holcorrib, NY 14469.. 716-657-7074 

L-Com Inc, N. Andover, MA 01845.. . 508-682-6936 

§ T-Bar Incorporated, a Data Switch Co, Sheltoa CT 06484 .. 203-926-1801 

§ Telebyte Technology, Inc, Greenlawa NY 11740 . 518423-3232:800-835-3298 

§ Terminal Data Corp, Rockville, MD 20855 . 301-921-8282 

§ Via West Interfaca Inc, Tucson, AZ 85705 . . 602-6285716 

Switches, Power-5100 

§ Altech Coip., SomwvHle, NJ 0887S, 201-359-4454 .. B>1677 

Arcolectric Corp., Canoga Paik, CA 91304,818-700-1933 .. B«1683 


B«102 


§-Product sold through distributors t- Product meets MIL specs 


EEM 1989 


























































































































































PRODUCT tNDEX & DIRECTORY 


Switches, Program-5100 


§ Arrow Hart Components, Cooper industries, Chariottesviiie, VA 22906-9050, 

804-974-5100 .... B«1684 

§t ASM Corporation, Smithfield, NC 27577,919-934-3104 . B*1685 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 . B«1693 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 ..... B«1700 

t Cole instrument Corp., Santa Ana, CA 92704, 714-556-3100 ... B*1702 

CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B«1704 

§t CW industries, Southhampton, PA 18966, 215-355-7080 . B«1718-1719 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ... B*1722 
§ DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader instruments. New York, NY 

10011,212-691-9050 . B«1723 

§ Durakool, Inc., American Electronic Components, Eikhart, IN 46514, 219-264-1116 

. B-1724-1725 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 .. B*1732 

§t Electro-Mech Components, Inc., South El Monte, CA 91733-3689, 818-442-7180 

. B«1729 

§ Electronic Components Groups, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 . B-1734 

§t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

. B«1736 

Electroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

919-833-0707..... B*1737 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740,*203-651-9557 .. B*1739 
§t Heinemann Electric Co., Lawrenceville, NJ 08648-0800, 609-882-4800 ... B*1371 

Hermetic Switch, Chickasha, OK 73018, 405-224-4046 . B«1753 

Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 

. B*1756-1757 

§t rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B«1762 

t Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560 . B*1552,1554 

§ Lamb Industries, Inc., Portland. OR 97225, 503-297-8878 . B*1780-1781 

Manufacturers Components, Inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 

. B*1788 

§ Marquardt Switches Inc., Cazenovia, NY 13035, 315-655-8050 . B*1791,1797 

Marway Prods. Inc., Santa Ana, CA 92703, 714-973-1800 . D«2214 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 

. B»1798-1800 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 . B*1812 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. B*1820-1821 

§t Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . B«1822 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . B-1824-1825 

Oslo Controls, Cheshire, CT 06410-1511, 203-272-2794 . B*1827 

Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 

. B*1829 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 


. B*1830 

t Ross Engineering Corp., Campbell, CA 95008, 408-377-4621 . B*1615 

§Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . C-1521-1522 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . B*1841 


Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 


. B*1844-1845 

§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

. B-1848-1849 

Tech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 . B*1851 

§ Allen-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 .. 414-382-2000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

§ American Switch Corp, Wakefield, MA 01880 . . 617-246-1007 

Aromat Corp, New Providence, NJ 07974 . 201-464-3550 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 . 508-685-4371 

t Aydin Vector Div., Aydin Corp., Newtown, PA 18940-0328 .. 215-968-4271 

Burgess Switch Co, American Electronic Components, Elkhart, IN 46515 

. 219-262-8608 

§ Carlingswitch, Inc, Plainville, CT 06062-1156 . 203-793-9281 

§ C.P. Clare Corp, Chicago. IL 60645 . . 312-262-7700 

Components Unlimited, Inc, Portland, OR 97223 . .. 503-620-3522 

§ CTS Corporation, Elkhart, IN 46514 . . 219-293-7511 

CTS Corp, Electromechanical Div, (Formerly Elkhart Div.), Elkhart, IN 46514 

.. 219-295-3575 

§ CTS Corporation, Switch Div, Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 

Delta Products Corporation. Fremont, CA 94538 . . 415-770-0660 

t Dow-Key Microwave Corporation, Ventura, CA 93003 . 805-650-0260 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

§ Entech Systems, Inc, Simsbury, CT 06070 ... 203-651-9557 

Ferraz Corporation, Parsippany, NJ 07054 . 201-428-8400;800-526-9067 

§Fumas Elec, Batavia, IL 60510 . 312-879-6000 

§ GrayhIII Inc, La Grange, IL 60525 . . 708-354-1040 

§ Gunther, W, GmbH, D 8500 Numberg B2, WEST GERMANY . (0)911 /65521 or 

65520 

§ ITT Schadow, Eden Prairie, MN 55344 .. . 612-934-4400 

t Janco Corp, Burbank, CA 91504 . 818-846-1800 

§ Landis &Gyr, Inc, Pleasantville, NY 10570 . 914-747-3540 

t LSI Jennings, San Jose. CA 95122-2696 . 408-292-4025 

Lucas Ledex Inc, Vandalia, OH 45377-0427 . 513-898-3621 

§t Machine Components Corp, Plainview, NY 11803 ... 516-694-7222 

J. R Merritt Controls, Inc, Stamford, CT 06902 . 203-359-2113 

§ MG Electronics, Hauppauge, NY 11788 ... 516-582-3400 

Noble U.SA, Inc, Rolling Meadows, IL 60008 . 312-364-6038 

§ Ohmite Manufacturing Co, Skokie, IL 60076 . 312-675-2600 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

§ Payne Engineering, Scott Depot, WV 25560. . 304-757-7353 

Power Dynamics Inc, West Orange, NJ 07052 . 201-736-5722 


t Radio Switch Corp, Marlboro, NJ 07746 ... 201-462-6100 

§ Relay Specialties, Oakland, NJ 07436.... . 201-337-1000 

fRLC Electronics, Inc, Mt Kisco, NY 10549 . 914-241-1334 

Schaffner EMC, Inc, Instr. Div, Union, NJ 07083 . 201-851-0644;800-367-5566 

Shallco, Inc, Smithfield, NC 27577 . 919-934-3135 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 . 914-681-0700 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 . 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 ... 800-482-2828 

t Square D Co, Palatine, IL 60067 . 312-397-2600 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 . 312-844-4300 

§Stnjthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Irn:, Darlington, SC 

29532. 803-393-5421 

§t Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 ....... 315-468-6211 

Tansitor Electronics, Bennington, VT 05201 ... 802-442-5473 

Teledyne Kinetics, Div. of Teledyne, Inc, Solana Beach, CA 92075 . 619-755-1181 

§ USD Products, Cooper Industries, Chicago, IL 60656 . 312-867-4600 

Switches, Pressure-5100 

Omega Engineering, Stamford, CT 06907, 800-826-6342 . B*1823 

t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 
NY). BM831 

§ Automatic Switch Co, Ftorham Parte, NJ 07932 . 1-201-966-2000 

§t Barksdale Controls Div, ime Delaval Inc, Los Angeles, CA 90058 . 213-589-6181 

Cambridge Aeroflo, Inc, Shirley, MA 01464... 508-45-2346 

§ Cole Hersee Co, Boston, MA 02127-2467 . 617-268-2100 

§ Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

t Edcliff Div, Systron Donner, Monrovia, CA 91016 . 818-358-4571 

t Electro National, Canton, MS 39046 . 601-859-5511 

t Gulton Industries, Inc, Servonic Div, Costa Mesa, CA 92627.714-642-2400; 

800-854-4066 

§ 1C Sensors, Inc, Milpitas, CA 95035 . 408-432-1800 

Micro Pneumatic Logic, inc. Fort Lauderdale, FL 33309-1786 . 305-973-6166 

Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

§ Norgren, Uttleton, CO 80120-1663 . 303-794-2611 

t Pressure Controls, Inc, Belleville, NJ 07109 . 201-751-5002 

§ Reliance Electric Co, Marketing Info Center, Cleveland, OH 44199 . 800-245-4501 

Signal Systems International, Lavalette, NJ 08735 . 201-741-1120 

t Square D Co, Palatine, IL 60067 . 312-397-2600 

§ Tapeswitch Corp. of America, Farmingdale, NY 11735 . 516-694-6312 

§ United Electric Controls, Watertown, MA 02172 . 617-926-1000 

Switches, Program-5100 

American Control Technology, Inc., West Dundee, IL 60118, 312-426-6780 

. B*1679 

§t American Research & Engineering, Elgin, IL 60123, 312-888-7245 . B*1680 

Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B-1700 

Crosspoint, Div. of Info-Lite, Fairview, NJ 07022, 201-941-4455 . B*1709 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 . 

B*1720 

§t EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 . B*1726 

§ Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 _ B«1867 

§ IVO Industries, inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 .. B«1775 

§ Jolo Industries, inc., Garden Grove, CA 92643, 714-554-6840 . C*1396 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 . B*1667 

Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . B*1822 

§t Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507, 312-844-4300 . 

B*1842 

tTech Uboratories inc., Palisades Pk., NJ 07650,201-944-2221 . B*1851 

Airflyte Elctrns. Co, Bayonne, NJ 07002... 201-436-2230 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

§AltechCoip, Somerville, NJ 08876 . 201-359-4454 

§ Amerace Corporation, Hackettstown, NJ 07840 .. 201 -852-1122 

§ American Control Product^ Div. of Precision Timer Co, Inc, Westbrook CT 06498 

. 203-399-6253 

§ AMP, Harrisburg, PA 17105 . 717-564-0100 

Augat Inc, Attleboro, MA 02703. . 617-222-2202 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . 508-685-4371 

§ Automatic Timing & Controls Co, King of Prussia, PA 19406 .. 215-337-5500; 

800-441-8245 

CDS - Colorado Data Sys, Englewooa CO 80110 . 303-762-1640;800-CDS-ATE1 

t Cole Instrument Corp, Santa Ana, CA 92704 . 714-556-3100 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 

§ Cramer Co, Old SaybrooK CT 06475 ..... 800-247-6784 

§Crouzet Controls, Inc, Schaumbura IL 60173-5419 ... 312-843-2200 

§t CTS Corporation, Elkhart, IN 46514 . ... 219-293-7511 

CTS Corp, Electromechanical Div, (Formerly Elkhart Div.), Elkhart, IN 46514 

....... 219-295-3575 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Comnrercial Controls I^v, Milwaukee, 

Wl 53216 ..... 414-449-7487 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 .. 214-470-2106/2107 

§Grasslin Controls Corp.:Grasslin Gmbh & Co, K.G, Ramsey, NJ 07446 —. 

201-825-9696 

Grayhill Inc, La Grange, IL 60525 ... 708-354-1040 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

Hewlett-Packard Co, Cupertino, CA 95014......... 800-752-0900 

t Interface Products, Inc, CX^anside, CA 92056 ... 619-945-0230 

Inter-Market, Glenview, IL 60025 . .. 312-729-5330 

§ nr Sealectro, Trumbull, CT 06611 .. 203-372-4118 

JAE Electronics Inc, Santa Ana, CA 92705-5504. .. 714-250-8770 

t Lorch Electronlcs;Div. of Vemitron Corp, Englewood, NJ 07631 . 201-569-8282 

§ MEC A/S, Ballerup, DENMARK DK-2750 ... 011 -4542973366 

Micro Switch, A Honeywell Div, Freeport, IL 61032. . 815-235-6600 


§-Product sold through distributors t-Product meets MIL specs 


EEM 1989 


B*103 




























































































































































Switches, Program-5100 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§ NKK Switches of America, Incx, Scottsdale, AZ 85260 .. 602-991-0942 

Olektron Corp, Signal Technology Corp, Webster. MA 01570 _ _ 508-943-7440 

§ Power Dynamics Incx, West Orange, NJ 07052. .. 201-736-5722 

t Precision Mechanisms, Westbury, NY 11590... 516-ED3-5955 

§ Relay Specialties, Oakland, NJ 07436... 201 -337-1000 

Shallco, Incx, Smithfield, NC 27577 . . ... 919-934-3135 

§ Siemens Components, Irxx, Special Prcxfucts Div., Iseiin, NJ 08830 . 201-321-3400 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 .. 714-996-0960 

Standard Grigsby incx, W. Gunther GMBH, D 8500 Numberg 82, WEST GERMANY 

. 0911-65521 

TechnIcjues, Inc, Englewood, NJ 07631 . . 201-569-5900 

§Tenor Company, New Berlin, Wl 53151 . . 414-782-3800 

Switches, Proximity-5100 

§ Burgess Switch Ca, American Electronic Components, Elkhart, IN 46515, 

219-262-6608 . B»1689 * 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . B*1465 

§ Durakool, inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 

. B*1724-1725 

Hermetic Switch, Chickasha, OK 73018,405-224-4046 . B*1753 

§ Micro Switch, A Honeywell Div., Freeport, iL 61032,815-235-6600 .. B*1804-1806 

§t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 . B»1883 

Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 

.. B*1844-1845 

t Aeroflex Laboratories Inc, ARX, Incx, Plainview, NY 11803 .. 516-694-6700 

§ Allen-Bradley Co, Industrial Control Div, Milwaukee, Wl 53201 . 414-382-2000 

§Altech Corp, Somerville, NJ 08876 . 201-359-4454 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . 508-685-4371 

§ C & K Components, Inc, Newton, MA 02158-1082 ... 617-964-6400 

§ C.P. Clare Corp, Chicago, IL 60645 . 312-262-7700 

t Computer Components, Inc, Pelham, NY 10803 . 914-738-1611 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 .. 414 .. 449.7487 

§ Efector, Inc, Exton, PA 19341 . 215-524-2000;800-441-8246 

t Eldec Corporation, Sensing Systems Div, Bothell, WA 98041 -3002 . 206-487-4000 

§ Electromatic Controls Corp, Hoffman Estates, IL 60195-2010 . 312-882-5757 

t Electro National, Canton, MS 39046 . 601-859-5511 

Fifth Dimension, Inc, Trenton, NJ 08638 . 609-393-8350 

FSI/Fork Standards, Inc, Lombard, IL 60148 .. 312-231-3511 ;312-932-9380 

§Fumas Elec, Batavia, IL 60510 . . 312-879-6000 

t Glannini Institute, Indio, CA 92201 . .. 619-347-2833 

§ Gordon Products, Brookfield, CT 06804. 203-775-4501 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY ... (0)911 /65521 or 

65520 

§ Hamlin, Lake Mills, Wl 53551 . 414-648-2361 

INRESCO, Inc, Pt Pleasant, NJ 08742 .. . 201-892-5881 

§IVO Industries, Inc, Eatontown. NJ 07724 .. 201-542-5151*,800-932-0489 

KAYCEE INDUSTRIES LTD, Bombay-38, INDIA . . 263521 /22/23 

Kessler-Ellis Prods., Atlantic Highlands, NJ 07716. 201-291-0500;800-631-2165 

§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 .... 216-946-9900 

§ Norgren, Littleton, CO 80120-1663.. 303-794-2611 

§ Omron Elctms, Inc, Control Comps. CMv, Sctmimburg, IL 60173. . 312-843-7900 

Philips Electronics Ltd, Philips Comps, Scarborough, ONTARIO, CAN. MlB 1M8 

....... 416-292-5161 

§ Photoswitch Div, Allen Bradley Co, Waltham, MA 02154... 617-466-8000 

§ Redington Counters, Windsor, CT 06095.... . 203-688-6205 

RehlanderAssocs, Beverly, MA 01915 . 617-922-5961 

§ Scientific Technologies, O^cal Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 

Sensor Corp, Scottdale, PA 15683.... 412-887-4080 

Signal Systems International, Lavalette, NJ 08735 .. 201-741-1120 

§ Skarv-A-Matic, Electro Corporation, Sarasota, FL 34230-3049 .... 813-355-8411 

§ Spectron Glass & Electronics, inc, Hauf^auge, NY 11788 .. 516-582-5600 

§ Spemco Switches, St Clair Shores, Mi 48080 . . 800-482-2828 

t Square D Co, Palatine, IL 60067.. .. 312-397-2600 

Switches Unlimited, Inc, Woodside, NY 11377 .. 718-478-5000;800-221-0487 

Tane Alarm Products, Floral Park, NY 11001 . 516-328-3351 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

.:. 203-481-5721 

Transducer Systems, Inc, Kuipsviile, PA 19443 . 215-256-4611 

§ Veeder-Root Hartford, CT 06102 . 203-527-7201 

Switches, Pushbutton, llluminated-5100 

American Control Technology, Inc., West Dundee, IL 60118,312-426-6780 

. . B»1679 

§ American Switch Corp., Wakefield, MA 01880,617-246-1007 . B*1681 

§Arcolectric Corp., Canoga Park, CA 91304,818-700-1933 . B*1682 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 . B*1684 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

. B*1686-1687 

§ C & K Components, inc., Newton, MA 02158-1082,617-964-6400 ....... B*1693 

§t C & K/Unimax, Ina, C & K Components, Inc., Wallingford, CT 06492, 

203-269-8701 . B«1694 

Cariingswitch, inc., Plainville, CT 06062-1156,203-793-9281 . B*1696 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B«1701,1859 

§ CRL Comps., Inc., A Cambridge Elctm. inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B*1704 

CW Industries, Southhampton, PA 18966,215-355-7080 .. B*1719 

§t Digitran Division, Xcel Co^ration, Pasadena, CA 91107,818-791-5600 _ 

B*1720 

§ Dreefs Switch, Inc., Waukegan, IL 60087,312-662-7667;800-323-9605 ... B«1722 
§ DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 .. B*1723 

§ EAO Switch Corp., Milforti, CT 06460,203-877-4577 .. B*1732 


§t Eiectro-Mech Components, Inc., South El Monte, CA 91733-3689,818-442-7180 

......... B*1728-1729 

t EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557 .. B«1739 

§ IDEC Corporation, Sunnyvale, CA 94089-2211,408-747-0550 .. B«1754 

§ nr Schadow, Eden Prairie, MN 55344, 612-934-4400 .. B*1760 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634,312-282-4040_ B«1762 

iVO Industries, Inc., Eatontown. NJ 07724,201-542-5151 ;800-932-0489 .. B*1775 
§Lambindustries,lnc., Portland, OR97225, 503-297-8878 ..^ B*1164,1780-1781 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 ... B*1784 

Manufacturers Components, Inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 

....... B«1788 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383,219-465-2200 ..... B«1798 

§ Mechanical Enterpri^, Herndon, VA 22070, 703-435-9496 ... B*1801 

§tMicro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 . B*1812 

§ MOLEX, Inc., Usie, IL 60532, 312-969-4550 . B*1815, C*1450-1451,1881 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

...... B*1816-1821 

§t Oak Switch Systems, Crystal Uke, IL 60014,815-459-5000 . B«1822 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 .. B»1825 

Oslo Controls, Cheshire, CT 06410-1511,203-272-2794 ... B*1827 

§ Preh Electronic industries, inc.. Lake Zurich, IL 60047-2578, 312-438-4000 

. B*1830 

§t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 . B*1883 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 .. B*1832-1833 

§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . B*1835, C*1521-1522 

§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 .... B*1122 

t Shogyo international Corp., Great Neck, NY 11021, 516-466-0911 . B*1841 

§ Sorenson Ughted Controls, Hartford, CT 06114, 203-527^3092;1-800-243-0240 

. B»1198 

§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630,312-792-2700 

.... B*1847-1849 

Veetronix, inc., Uxington, NE 68850, 308-324-4600 . B*1852-1853 

§ Adalet-PLM Div, Div. Scott & Fetzer Co., Cleveland, OH 44135 ./. 216-267-9000 

Advanced Input Devices, Coeur dAlone, ID 83814 ...1. 206^-765-8000 

t Aerospace Optics, Inc., Fort Worth, TX 76112 ... 817-451-1141 

§ Allen-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 ... 414-382-2000 

Allied Control, Plantsville, CT 06479 .. . 203-621-6771 

§ Alpha Products, Inc, Westlake Village, CA 91362 ... 818-889-9304 

§ Alps Electric (USA), Inc, San Jose, CA 95134 ... 408-432-6000 

§Altech Corp, Somerville, NJ 08876 . 201-359-4454 

§Ash-Lan Comps., Ash-Lan, Inc, Dallas, TX 75244 .. 214-851-4005 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

. 813-573-2525 

t Capitol Switch Inc, Danbury, CT 06810 ... 203-744-3300 

Components Unlimited, Inc, Portland, OR 97223 .. 503-620-3522 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791-5600 
§ CTS Corporation, Switch Div, Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ... 714-642-2427 

§t Eaton Corp./Cutier-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

§ Electric Switches, Inc, Los Angeles, CA 90039 .. 213-660-1310 

§ Electronic Components Groups, Stein Industries, Inc, Minneapolis, MN 55403 

. . 612-375-9639;800-826-8719 

t Entech Systems, Inc, Simsbury, CT 06070 .. . 203-651 -9557 

§ Entrelec, Alsthom International, Spring Valley, NY 10977 .. 914-425-7460 

§Fumas Elec, Batavia, IL 60510 . . 312-879-6000 

§GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

GhielmettI, Inc, Los Angeles, CA 90028-8770 .. 213-463-5111 

GM Nameplate, Inc, Seattle, WA 98119 ... 206-284-2200 

§ Grayhill Inc, La Grange, IL 60525 ... 708-354-1040 

- Hasco Components, Inc, Beilrose Village, NY 11001 . 516-328-9292 

ICO-RALLY Corporation, Palo Alto, CA 94303.... 415-856-9900 

§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 .. 818-787-0311 

t Interface Products, Inc, Oceanside, CA 92056 . 619-945-0230 

international Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

ISL Products Int’l, Ltd, Syosset NY 11791-6093 . . 516-937-3475 

JAE Electronics Inc, Santa Ana, CA 92705-5504.. 714-250-8770 

§T Janco Corp, Burbank, CA 91504... . 818-846-1800 

§ J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

. 203-772-2220 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 . 312-949-8505 

t Korry Electronics Co, Criton Technologies, Seattle, WA 98109 . 206-281-1300 

Leecraft Mfg, Long Island City, NY 11101 ... 718-392-8800 

§ Littelfuse, Inc, Sub. of Tracor, Inc, Des Plaines, IL 60016 ... 312-824-1188 

§Marquardt Switches Inc, Cazenovia, NY 13035 . 315-655-8050 

§ Maxl-SwItch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-755-7660 

§MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 

Methods Electronics, Inc, Chicago, IL 60656 . . 312-867-9600 

§ MG Electronics, Hauppauge, NY 11788... 516-582-3400 

t Microavionics Corp, Costa Mesa, CA 92626 . 714-957-6904 

Mouser Electronics, Mansfield, TX 76063 ... 800-346-6873 

§ Omron Elctms, Inc, Control Osmps. Div, Schaumburg, IL 60173 . 312-843-7900 

§Pres-Air-Trol Corp, MamaronecK NY 10543 . 914-698-2026;80(M31-2625 (outside 

NY) 

§QualtekElectronicsCorp,Mentor,OH44060 . 216-951-3300 

§ Relay Specialties, Oakland, NJ 07436. . 201-337-1000 

Saint Switch, Inc, St Charles, IL 60174 . . 312-377-3779 

§ Seacor, Inc, Westwood, NJ 07675 . . 201-666-5600 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 . 415-475-9000 

§Shokai Far East Ltd, Hartsdale, NY 10530 .. 914-681-0700 

SMK Electronics Corporation, USA, Placentia, CA 92670 . 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 .800-482-2828 

t Square D Co, Palatine, IL 60067 . .. 312-397-2600 

•j* Stacoswitch, Costa Mesa, CA 92626... 714-549-3041 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 . 312-844-4300 


B*104 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Switches, Reed-5100 


Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221-0487 

Texas Instruments, Connector System, Attleboro, MA 02703 .508-699-5269; 

508-699-3450 

Texas Instrs, Matla & Controls Grp, Attleboro, MA 02703 ... 617-699-3800 

§ Toko America. Inc, Mt Prospect,, IL 60056 . 312-297-0070 

t Transicoll. Inc, Worcester, PA 19490.9990 . 215-277-1300 

§t Vicon Industries, Inc, Melville, NY 11747. 516-293-2200 

Switches, Pushbutton, Nonilluminated-5100 

§ American Switch Corp., Wakefield, MA 01880, 617-246-1007 . B«1681 

§ Arcolectric Corp., Canoga Park, CA 91304, 818-700-1933 . 1682-1683 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 . B*1684 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

. B0686-1687 

§ Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B-1689 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... B«1692-1693 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B«1700-1701,1859 

t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 . B*1702 

§ CRL Comps., Inc., A Cambridge Elctm. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B*1704 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 . 

B*1720 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ... B*1722 
§ DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 . B*1723 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 . B»1732 

§t Electro-Mech Components, Inc., South El Monte, CA 91733-3689, 818-442-7180 

. B-1729 

§ Electronic Components Groups, Stein industries, Inc., Minneapolis, MN 554Q3, 

612-375-9639;800-826-a719. B*1733-1735 

I EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B«1739 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 . B«1745 

Grimes Company, Brea, CA 92621, 714-671-3931 . B*1750 

§ IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . B«1754 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 . B*1178 

§ nr Schadow. Eden Prairie, MN 55344, 612-934-4400 . B« 1760-1761 

§t nw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B«1762 

iVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 .. B«1775 

JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770. B«1777 

§t Janco Corp., Burbank, CA 91504, 818-846-1800 .. B«1779 

§ Umb Industries, Inc., Portland, OR 97225, 503-297-8878 .... B«1164,1780-1781 

t Lucas Ledex Inc., Vandaiia, OH 45377-0427, 513-898-3621 . B«1667,1784 

Manufacturers Components, Inc., Hialeah, FL 33016, 305-556-4481 ,‘800-367-0377 

. B*1788 

§ Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 . B*1801 

§t Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 . B«1812 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. B«1816-1821 

§ Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 . B«1822 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 . B-1825 

§ Oslo Controls, Cheshire, CT 06410-1511, 203-272-2794 . B«1827 

§t Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 

. B»1828-1829 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

. B*1830 

§ Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY). B-1831 

§t Risk, George, inds., Kimball, NE 69145, 308-235-4645 . B«1883 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 .. B«1832-1833 

§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . B«1835, C« 1521-1522 

§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 . B*1122 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . B«1841 

§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 

. B*1847,1849 

§T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484, 203-926-1801 


.. B*1850 

Veetronix, Inc., Lexington, NE 68850, 308-324-4600 .. B*1852-1853 

Advanced Input Devices, Coeur d’Alene, ID 83814 . 208-765-8000 

§Allen-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 . 414-382-2000 

Allied Control, Plantsville, CT 06479 . 203-621-6771 

§ Alpha Products, Inc, Westlake Village, CA 91362 . 818-889-9304 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . . 408-432-6000 

§Altech Corp, Somerville, NJ 08876 . 201-359-4454 

§ Amptronix, Inc, Rowland Heights, CA 91748 ... 213-666-1564 

Ark-Les, Watertown, MA 02172 . 617-924-2330 

§ Ash-Lan Comps, Ash-Lan, Inc, Dallas, TX 75244 ... 214-851-4005 

Augat Inc, Attleboro, MA 02703... 617-222-2202 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

.. 813-573-2525 

C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

t Capitol Switch Inc, Danbury, CT 06810 .. 203-744-3300 

§ Carlingswitch, Inc, Plainville, CT 06062-1156 . 203-793-9281 

§ Cole Hersee Co, Boston, MA 02127-2467 .. 617-268-2100 

Components Unlimited, Inc, Portlarxl, OR 97223 . 503-620-3522 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791 -5600 

t Control Products, Inc, E Hanover, NJ 07936.. 201-887-9400 

§ Crouzet Controls, Inc, Schaumburg, IL 60173-5419,. 312-843-2200 

§ CTS Corporation, Switch Div, Paso Robles, Paso Robles, CA 93446 .... 805-238-0350 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 ... 714-642-2427 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Ckjmmercial Controls Div, Milwaukee, 

Wl 53216 ....... 414-449-7487 

§ Electric Switches, Inc, Los Angeles, CA 90039 .. 213-660-1310 


§ Electronics Research Associates Inc, Winsted, CT 06098 ... 203-379-2731 

t Entech Syst^s, Inc, Simsbury, CT 06070 . 203-651-9557 

§ Entrelec, Alsthom International, Spring Valley, NY 10977 . 914-425-7460 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462 . 215-941-0366 

§ Gaynor Electric Co, Thomaston, CT 06787-0316 . 203-283-4388 

§ GC-Thorsen, Rockford, IL 61105-1209. 815-968-9661 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 .. . 213-463-5111 

t Giannini Institute, Indio, CA 92201 ... 619-347-2833 

GM Nameplate, Inc, Seattle, WA 98119 .... 206-284-2200 

§t Guardian Elec. Mfg. Co, Chicago, IL 60607 . 815-337-0050 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY ......... (0)911 /65521 or 

65520 

t Haydon Switch & Instrument, Waterbury, CT 06705 .. 203756-7441 

ICO-RAaY Corporation, Palo Alto, CA 94303... 415-8539900 

t Imtronics Industries, St Petersburg, FL 33716. 813572-9010 

International Mircoelectronics, Arlington, TX 76003 . 817-561 -2244 

International Resource Svcs, Miami, FL 33166 . 303884-2924 

nr Components, ITT Corporation, Irvine, CA 92718... 714-727-3001 

Jaico Products, Jaidinger Mfg Co, Inc, Chicago, IL 60622 . 312-421 -1090 

§ J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

... 203772-2220 

Judco Mfg Inc, Harbor City, CA 90710 .. 213534-0959 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 . 312-9438505 

t Korry Electronics Co, Criton Technologies, Seattle, WA 98109 . 203281-1300 

Line Electric Products, Hartford, CT 06141 . 203-6533573;1-803331-1137 

§ Littelfuse, Inc, Sub. of Tracor, Inc, Des Plaines, IL 60016 . 312-824-1188 

§t Machine Components Corp, Plainview, NY 11803 . 516-694-7222 

§ Marquardt Switches Inc, Cazenovia, NY 13035 . 3136538050 

Maxi-Switch Co, Sub. of EECO, Minneapolis, MN 55433 . 612-7537660 

§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 . 2134632200 

§MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 

§ MG Electronics, Hauppauge, NY 11788.. 513582-3400 

t Milross Controls, Inc, Southampton, PA 18966. 2133530200 

Mouser Electronics, Mansfield, TX 76063 . 803346-6873 

Noble U.SA, Inc., Rolling Meadows, IL 60008 . 312-364-6038 

§ Omron Elctrns, Inc, Control Comps. Div, Schaumburg IL 60173 . 312-8437900 

Philmore Manufacturing Rockford IL 611231386 . 8132237773 

§ Qualtek Electronics Corp, Mentor, OH 44060 ..,. 213951-3300 

RDI Elctrns, Inc, New Rochelle. NY 10801 ... 914-632-2828 

Saint Switch, Inc, St Charles, IL 60174 . 312-377-3779 

§ Seacor, Inc, Westwood, NJ 07675 . . 201-6635600 

Senior Inds, Inc, Wood Dale, IL 60191 . 312-3531600 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 . 415-4739000 

§Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ SMK Electronics Corporation, USA, Placentia, CA 92670 . 714-996-0960 

Spectrol Electronics, City of Industry, CA 91745 . 813964-6565 

t Square D Co, Palatine, IL 60067 . 312-397-2600 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 . 312-844-4300 

Standard Grigsby Inc, W. Gunther GMBH, D 8500 Numberg 82, WEST GERMANY 

... 0911-65521 

Switches Unlimited, Inc, Woodside, NY 11377 . 7134735000;803221-0487 

Tapeswitch Corp. of America, Fanmingdale, NY 11735 . 516-694-6312 

§ Tektone Sound & Signal, Lake Park, FL 33403 .. 407-844-2383 

t Thermo Electric, Saddle Brook, NJ 07662 . 201-8435800 

§ Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 600033904 

. 312-364-7277 

§ Toko America, Inc, Mt Prospect,, IL 60056 . 312-297-0070 

t Transicoll, Inc, Worcester, PA 194939990 ... 213277-1300 

Tricon Industries, Inc, Electromechanical Division, Downers Grove, IL 60515-4076 

. 312-964-2330 

§t Vicon Industries, Inc, Melville, NY 11747.. 5132932200 

Wilbrecht Electronics, St Paul, MN 55107 . 612-222-2791 

Switches, Reed-5100 

Goto Corporation, Providence, Ri 02907,401-943-2686 . B*1451 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . B*1465 

§t Hamlin, Lake Mills, Wl 53551,414-648-2361 . B*1751,1957 

Hasco Components, Inc., Bellrose Village, NY 11001, 513328-9292 . B*1752 

Hermetic Switch, Chickasha, OK 73018, 403224-4046 . B*1753 

MarLee Switch Co., Upland, CA 91786, 714-982-8988 . B«1789 

Midwest Components, Inc., Muskegon, Ml 49443,613777-2602. B*1910 

Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . B*1822 

§t Risk, George, Inds., Kimball, NE 69145, 308-235-4645 . B«1883 

Standex Electronics, Standex International, Cincinnati, OH 45209,513-871-3777 

.. A»1298, B«1629,1844-1845 

Veetronix, Inc., Lexington, NE 68850, 308-324-4600 . B»1852 

A.D. Data, lnc.:Photographic Sciences Ck)rp.(PSC), Webster, NY 14580 .. 7132631600 

§ Augat Alcoswitch, Augat Inc, N. Andover, MA 01845 . . . 503685-4371 

§ C & K Components, Inc., Newton, MA 021531082 ... 617-964-6400 

t Capitol Switch Inc, Danbury, CT 06810 . . . 203744-3300 

§ C.P. Clare Corp, Chicago, IL 60645 . 312-262-7700 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 .... 414-4437487 

Electric Device, Canfield, OH 44406 . . 2135331111 

t Electro National, Canton, MS 39046 .... 601 -8535511 

Fifth Dimension, Inc,Trenton, NJ 08638 . .. 6033938350 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

........ 803433-4837 

GTE Switching & Telephone Products, Northlake, IL 60164 ___ 312-681 -7100 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY ... (0)911 /65521 or 

65520 

INRESCO, Inc, Pt Pleasant, NJ 08742 .. . 201-892-5881 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

§ Marquardt Switches Inc, Cazenovia, NY 13035 ... 3136538050 

§ Maxl-Switch Co, Sub. of EECO, Minneapolis, MN 55433 ... 612-7537660 

Mouser Electronics, Mansfield, TX 76063 .... 803346-6873 


EEM 1989 


§-Product sold through distributors t-Product meets MIL specs 


B*105 























































































































































Switches, Reed-5100 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§Norgren, Littleton, CO80120-1663 .......... 303-794-2611 

§Shokai Far East, Ltd, Hartsdale, NY 10530 .. ... 914-681-0700 

Signal Systems international, Lavalette, NJ 08735 .... 201-741-1120 

SMK Electronics Corporation, USA, Placentia, CA 92670 .. 714-996-0960 

§ Spectron Glass & Electronics, Ino, Hauppauge, NY 11788 . 516-582-5600 

Tane Alarm Products, Floral Park, NY 11001 . 516-328-3351 

t Teledyne Microwave, Mountain View, CA 94043 . . 415-968-2211 

§ Wabash Magnetics, Wabash, IN 46992 . 219-563-2191 

Switches, RF-5100 

Bell Inds., J. W. Miller Div., Gardena, CA 90247-1059, 213-537-5200 ..... A*1205 

t Compac, Holbrook, NY 11741, 516-585-3400. .. B«1703 

§t CW Industries, Southhampton, PA 18966,215-355-7080 ... B«1719 

CYTEC Corp., Penfield, NY 14526, 716-381-4740;800-346-3117 . D*1241 

§t Dow-Key Microwave Corporation, Ventura, CA 93003,805-650-0260 _ B*1721 

Frequency Electronics, Inc., Mitchel Field, NY 11553, 516-794-4500 . A*1409 

t General Microwave Corporation, Amityvilte, NY 11701, 516-226-8900_ A*1784 

Hermetic Switch, Chickasha, OK 73018,405-224-4046 . . B*1753 

information Transfer indl. Inc., Holcomb, NY 14469, 716-657-7074 . D*1187 

t Janco Corp., Burbank, CA 91504,818-846-1800. B*1779 

Kay Eiemetrics Corp., Pine Brook, NJ 07058-9798, 201-227-2000 . A«1785 

Kilovac Corp., Santa Barbara, CA 93140-4422, 805-684-4560 . B«1552 

t LSI Jennings, San Jose, CA 95122-2696,408-292-4025 . B«1570,1573 

t MarLee Switch Co., Upland, CA 91786, 714-982-8988 . B*1789 

Matrix Systems Corp., Caiabasas, CA 91302,818-992-6776. . B*1579 

Mini-Circuits Ub., Brooklyn, NY 11235-0003, 718-934-4500 .. A*1787 

Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . B«1822 

§t Adams-Russeli, Anzac Div, Burlington, MA 01803 . 671-273-3333 

t Alan Industries Inc, Columbus, IN 47201 . 812-372-8869 

t Avantek, Inc, Milpitas, CA 95035-7492 ... . . 408-432-3080 

t Bird Electronic Corp, Cleveland, OH 44139-2794 . . 216-248-1200 

§ Control Cable, Inc, Baltimore, MD 21207.. 301-298^11 

t Dsuco industries, Inc, Compton, CA 90224 .. 213-631-1143 

§t Dielectric Communications, General Signal, Raymond, ME 04071 .207-655-4555; 

800-341-9678 

DOW SWITCH. Wilmington, MA 01887. . 617-935-6395 

Eaton Corporation, Microwave Products Division, Sunnyvale, CA 94086 

. 408-773-3700 

t Electronic Systems Div, Servo Corp. of America, Hicksville, NY 11802 .. 516-938-9700 

Fifth Dimension. Inc, Trenton, NJ 08638 ... 609-393-8350 

§ Glasgal Communications, Inc, Northvale, NJ 07647 . 201-768-8082 

Hirose Electric USA Inc. (HRS), Div. of Hirose Electric Co. Ltd (Japan), Simi Valley, CA 

93065. ..... 805-522-7958 

t JFW Industries, Inc, Indianapolis, IN 46237 .. 317-887-1340 

§ K&L Microwave, Inc, Salisbury, MD 21801 . 301 -749-2424 

KDI/Triangle Electronics, Whippany, NJ 07981 ... 201 -887-5700 

Lectronic Research Labs, Inc, Camden, NJ 08104.. 609-541-4200 

t Loral Microwave-Wavecom, Northridge, CA 91324 . 818-882-3010 

t Lorch ElectronicsiDiv. of Verhitron Corp, Englewood NJ 07631 . 201-569-8282 

MACOM, Inc, Burlington, MA 01803 . 617-272-3000 

§t M/A-COM Omni Spectra, Inc, MerrimacK NH 03054 . 603-424-4111 

§t Micronetics, Norwood NJ 07648.. . . 201-767-1320 

§ Namco Controls, An Acme-Cleveland Co, Mentor, OH 44060 . 216-946-9900 

t Narda Microwave Corp, Subsidiary of Loral Corp, Hauppauge, NY 11788 

.... 516-231-1700 

Olektron Corp, Signal Technology Corp, Webster, MA 01570 . 508-943-7440 

Peca, Inc, Bensalem, PA 19020.... 215-245-1550 

t Premier Microwave, Port Chester, NY 10573 . 914-939-8900 

t Radio Switch Corp, Marlboro, NJ 07746 .. 201-462-6100 

Reeve Electronics, MelHshE Murray, Chicago, IL 60612 . 312-670-0150 

t RLC Electronics, Inc, Mt Kisco, NY 10549 .. 914-241-1334 

t Ross Engineering Corp, Campbell, CA 95008 . 408-377-4621 


Sarxiers Associates, inc, ECBD, A Lockheed Company, Manchester, NH 03108-8500 

..... 603-645-5548 

t Sanders/A Lockheed Co. Div. Microwave TechnIg. Ctr, Manchester, NH 03108 

. 603-645-6000 X 5548 


t Sector Microwave Ind Irx), Deer ParK NY 11729 .. 516-242-2300 

t Sivers IMA Div. of Philips, Culver City, CA 90230 .. 213-390-7477 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507 . 312-844-4300 

Support Systems IntL Corp, Richmond CA 94804 . 415-234-9090 

t Tachonics Corporation, Grumman Corp, Plainsboro, NJ 08536 ......... 609-275-2550 

t Teledyne Microwave, Mountain View, CA 94043 . 415-968-2211 

Tele-Tech Corporation, Bozeman, MT 59715 . 406-586-0291 

Teionic/Berkeiey, Berkeley Inds. Inc, Laguna Beach, CA 92652 . 714-494-9401 

TII-Tek Limited Kemptville, Ontario, CANADA KOG 1J0 . 613-258-5928 

§ Toko America, Inc, Mt Prospect, IL 60056.. 312-297-0070 

tTransco Products, Inc, Camarilto, CA 93011-6003 .. 805-987-8007 

t Vectronics Microwave Corp, Middlesex, NJ 08846 .. 201 -356-2377 

§ Wabash Magnetics, Wabash, IN 46992 ... 219-563-2191 

tWatkins-Johnson Co, Pak) Alto, CA 94304 .. . 415-493-4141 

t Waveline, W. Caldwell, NJ 07006 . . 201-226-9100 

Western Multiplex Coip, San Carlos, CA 94070 .... 415-592-8832 

Wide Band Engineering Co, Inc, Phoenix, AZ 85036 . 602-254-1570 

Switches, Rocker-5100 

§ American Switch Corp., Wakefield, MA 01880, 617-246-1007 .. B*1681 

§ Arcolectric Corp., Canoga Park, CA 91304,818-700-1933 .. B«1682 

§ Arrow Hart Components, Cooper industries, Charlottesville, VA 22906-9050, 

804-974-5100 . B*1684 

§ Augat Aicoswitch, Augat inc., N. Andover, MA 01845, 508-685-4371 

... B*1686-1687 

§ C & K Components, inc., Newton, MA 02158-1082,617-964-6400 ... B«1692-1693 

§ Carlingswitch, Inc., Piainvilie, CT 06062-1156, 203-793-9281 .. B«1695 

§ CRL Comps., inc., A Cambridge Elctm. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 .. B«1704 

§ Crouzet Controls, inc., Schaumburg, IL 60173-5419, 312-843-2200 . B*1711 


§t CW industries, Southhampton, PA 18966, 215-355-7080 .... ...... B«1719 

§ Dreefs Switch, inc., Waukegan, IL 60087,312-662-7667;800-323-9605 ... B«1722 
§ DSA, inc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 .. .... B*1723 

EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 . B«1726 

§ Electronic Components Groups, Stein industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-87l9.... B«1733-1734 

EnTech Corporation, Simsbury, CT 06070,203-658-2740;203-651-9557 .. B*1739 

Globtek, Inc., N. Bergen, NJ 07047,201-861-0246 ..... C*13e9 

Grayhill Inc., La Grange, IL 60525, 708-354-1040 ... B*1743-1744 

§t Heinemann Electric Co., Uwrenceviiie, NJ 08648-0800,609-882-4800 ... B*1371 

ISL Products int’l. Ltd., Syosset, NY 11791-6093, 516-937-3475 .. A«1085 

§ ITT Schadow, Eden Prairie, MN 55344,612-934-4400 . . B«1760 

§ ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 ..... B*1762 

§ Umb Industries, Inc., Portland, OR 97225, 503-297-8878 . B*1780-1781 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 .......... B*1786 

Manufacturers Components, inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 

......... B*1788 

§ Marquardt Switches inc., Cazenovia, NY 13035, 315-655-8050 . B*1792-1797 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383,219-465-2200 

. B*1798-1800 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 .. B*1812 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. B*1816-1817,1820-1821 

§ Oak Switch Systems, Crystal Uke, IL 60014,815-459-5000 .. B*1822 

Oslo Controls, Cheshire, CT 06410-1511,2M)3-272-2794 . B*1827 

Panel Components Corp., Santa Rosa, CA 95406,707-523-0600 . C*1471 

Schurter, inc., Petaluma, CA 94952, 707-778-6311 . B«1835 

t Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . B«1841 

§ Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630,312-792-2700 

.i... B«1847-1848 

Airpax Co., Cambridge Division, Cambridge, MD 21613 . 301-228-4600 

§ Alpha Products, Ino, Westlake Village, CA 91362 . 818-889-9304 

§ Alps Electric (USA), Inc., San Jose, CA 95134 .. 408-432-6000 

§ AMP, Harrisburg, PA 17105 . . 717-564-0100 

Ark-Les, Watertown, MA 02172 ... 617-924-2330 

§ Ark-les Special Products Corp., Raleigh, NC 27620 .... 919-828-6201 

Aromat Corp., New Providence, NJ 07974 . 201-464-3550 

Augat Inc., Attleboro, MA 02703 . 617-222-2202 

t Capitol Switch Inc., Danbury, CT 06810 .... 203-744-3300 

§ Cole Hersee Co., Boston, MA 02127-2467 .. 617-268-2100 

Communication Devices, Inc, Scarborough, OnL CAN Ml H3A4 . 416-439-6320 

Components Unlimited, Inc., PortlarvJ, OR 97223.. 503-629-3522 

CTS Corporation, Elkhart, IN 46514 ... 219-293-7511 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 ...... 414-449-7487 

§ Electric Switches, Inc, Los Angeles, CA 90039 . 213-660-1310 

§ Entech Systems, Inc, Simsbury, CT 06070 . 203-651 -9557 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462 . 215-941 -0366 

§ GOThorsen, Rockford, IL 61105-1209 . 815-968-9661 

General Electric Co, Accessory Equipment Plant, Bridgeport, CT 06602 

. 203-382-2000 

Hasco Components, Inc, Bellrose Village, NY 11001 . 516-328-9292 

ICO-RALLY Corporation, Palo Alto, CA 94303 . 415-856-9900 

Illinois Lock Co, The Eastern Co, Wheeling, IL 60090 . 312-537-1800 

t Imtronics Industries, St Petersburg, FL 33716. . 813-572-9010 

International Mircoelectronics, Arlington, TX 76003. .. 817-561 -2244 

§ J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

. 203-772-2220 

Judco Mfg. Inc, Harbor City, CA 90710 . . 213-534-0959 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 . 312-949-8505 

Leecraft Mfg, Long Island City, NY 11101 .. 718-392-8800 

§ Littelfuse, Inc, Sub. of Tracor, Inc, Des Plains IL 60016 . 312-824-1188 

t Measurement Systems, Inc, Norwalk. CT 06854 . 203-838-5561 

§ MG Electronics, Hauppauge, NY 11788 . 516-582-3400 

MouserElectronics,Mansfield,TX76063 .. 800-346-6873 

§ Omron Electronics, Inc, Consumer & Commerical Div, Schaumburg, IL 60173 

. 312-843-7900 

§ Power Dynamics jnc. West Orange, NJ 07052 . . . 201-736-5722 

§ Relay Specialties, Oakland, NJ 07436... 201-337-1000 

Senior Inds, Inc, Wood Dale, IL 60191 .... 312-350-1600 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 . 415-475-9000 

§Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

§SL Waber, Inc, Mt Laurel, NJ 08054 .. 609-866-8888;800-257-8384 

SMK Electronics Corporation, U.SA, Placentia. CA 92670 . 714-996-0960 

§Spemco Switches, St Clair Shores, Mi 48080 . 800-482-2828 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000;800-221-0487 

§t Syracuse Electronics, Pass & Seymour, Inc, Syracuse NY 13221 . 315-468-6211 

Tane Alarm Products, Floral Park, NY 11001 ... 516-328-3351 

Texas Instruments, Connector System, Attleboro, MA 02703 .. 508-699-5269; 

508-699-3450 

Texas Instrs, Matia & Controls Grp, Attleboro, MA 02703 . 617-699-3800 

§ Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 

........ 312-364-7277 

§ Toko America, Inc, Mt Prospect, IL 60056.... 312-297-0070 

Switches, Rotary-5100 

Airflyte Elctrna Co.. Bayonne, NJ 07002,201-436-2230 ... B«1233 

§ Altech Corp., Somerville, NJ 08876,201-359-4454 . . B*1677 

§ Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 .... B*1684 

§t ASM Corporation, Smithfield, NC 27577,919-934-3104 .. B*1685 

§ Augat Aicoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

...... B*1686-1687 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... 8*1692-1693 
t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 .. B«1702 


§—Product sold through distributors t—Product meets MIL specs 


B*106 


EEM 1989 































































































































































PRODUCT INDEX & DIRECTORY 


Switches, Sealed-5100 


§tCRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 .. B»1704 

§ CTS Corporation, Switch Div., Paso Robles, Paso Robles, CA 93446, 

805-238-0350 . B*1716 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 . B»1732 

§ EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 . B*1726 

Electronic Components Groups, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 . B*1734 

§t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

.. B*1736 

ELMA Electronic Inc., Fremont, CA 94538, 415-656-3400 .. B*1738 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B«1739 

§t Grayhill Inc., La Grange, IL 60525, 708-354-1040 .. B*1746-1749 

IDEC Corporation, Sunnyvale, CA 94089-2211, 408-747-0550 . B«1755 

§ Illinois Lock Co., The Eastern Co., Wheeling, IL 60090, 312-537-1800 

. B-1756-1757 

Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010, 415-347-8217 .... B*1867 

ISL Products Int’l, Ltd., Syosset, NY 11791-6093, 516-937-3475 . A-1085 

§ nr Schadow, Eden Prairie, MN 55344, 612-934-4400 . B*1761 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770 . B*1776 

§t Janco Corp., Burbank, CA 91504, 818-846-1800 . B*1778-1779 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 ... B»1667,1784-1785 

McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 . B*1799 

§ Mepcopal Company, San Diego, CA 92121, 619-453-0332 .. A«2132-2133, B«1803 
Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-^0 

. A*2184 

§NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. B*1816,1818-1821 


§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 . B«1822 

§Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 
312-843-7900 ... B*1824-1825 


Otto Controls, Otto Engineering, Carpentersville, IL 60110, 312-428-7171 

..... B*1829 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 


... A-2142 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 . B-1833 

§Schurter, Inc., Petaluma, CA 94952, 707-778-6311 . B*1835 

§Shallco, Inc., Smithfield, NC 27577, 919-934-3135 . B*1836-1840 

§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 . B«1122 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . B*1841 

§t Standard Grigsby, Inc., Flint Industries, Aurora, IL 60507, 312-844-4300 

. B*1842-1843 

t Tech Uboratories Inc., Palisades Pk.,NJ 07650, 201-944-2221 . B*1851 

§ Allen-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 .. 414-382-2000 

§ Alpha Products, Inc, Westlake Village, CA 91362 . 818-889-9304 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . . 408-432-6000 

§ AMP, Harrisburg, PA 17105 . 717-564-0100 

Arcolectric Corp., Canoga Park, CA 91304 . 818-700-1933 

Ark-Les, Watertown, MA 02172 . 617-924-2330 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

Augat Inc, Attleboro, MA 02703 . 617-222-2202 

Bosch, Robert, Corp, Broadview, IL 60153 .. 312-865-5200 

§ Carlingswitch, Inc, Plainville, CT 06062-1156 . 203-793-9281 

Carson Manufacturing Co, Inc, Indianapolis, IN 46220 . 317-257-3191 

t Carter Manufacturing Corporation, Bolton, MA 01740 . 508-779-5501 

§ Clarostat Mfg. Co, Inc, Hawker Siddeley, PLC, Dover, NH 03820 

.. 603-742-1120,800-872-0042 

§ Cole Hersee Co, Boston, MA 02127-2467 .. 617-268-2100 

§ COMCAB, Wakefield National, Inc, Nashport, OH 43830 . 614-828-2468 

§ CTS Corporation, Elkhart, IN 46514 . 219-293-7511 

CTS Corp, Electromechanical Div, (Formerly Elkhart Div.), Elkhart, IN 46514 

. 219-295-3575 

CTS Corporation, Microelectronics Div, W. Lafayette, IN 47906 . 317-463-2565 

§ Dreefs Switch, Inc, Waukegan, IL 60087 . 312-662-7667;800-323-9605 

DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

. 212-691-9050 

Duncan Electronics, Inc, Costa Mesa, CA 92626 . 714-545-8261 

§t Electric Switches, Inc, Los Angeles, CA 90039 . . 213-660-1310 

t Electro National, Canton, MS 39046 .. 601 -859-5511 

§t Electroswitch, Southern Div, Electro Switch Corp, Raleigh, NC 27604 .. 919-833-0707 

t EM.S, Div. of Sandberg Industries, Tustin, CA 92680 . 714-669-9473 

Entech Systems, Inc, Simsbury, CT 06070. 203-651-9557 

§ Entrelec, Alsthom International, Spring Valley, NY 10977 . 914-425-7460 

§ Emi Components, Richmond, VA 23236 ..... 804-794-6367 

§ FEME Electronics, Inc, Plyirrouth Meeting, PA 19462 . 215-941-0366 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

General Electric Co, Accessory Equipment Plant Bridgeport CT 06602 

.. 203-382-2000 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 .. 213-463-5111 

tGiannini Institute, Indio, CA 92201 . 619-347-2833 

§ Gunther, W, GmbH, D 8500 Nurnberg 82, WEST GERMANY ... (0)911/65521 or 

65520 

t Interface Products, Inc, Oceanside, CA 92056 . . 619-945-0230 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

K&L Microwave, Inc, Salisbury, MD 21801 . 301-749-2424 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 . 312-949-8505 

KAYCEE INDUSTRIES LTD, Bombay-38, INDIA . 263521/22/23 

§ Kessler-Ellis Prods, Atlantic Highlands, NJ 07716.. 201-291-0500;800-631-2165 

Lamb Industries, Inc, Portland, OR 97225 . 503-297-8878 

§ Littelfuse, Inc, Sub. of Tracor, Inc, Des Plaines, IL 60016 . 312-824-1188 

t Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 

.. 703-953-4751 

Mallory Timers, Emhart Elec./Elctm. Grp, Indianapolis, IN 46201 . 317-636-5353 

Manufacturers Components, Inc, Hialeah, FL 33016 . 305-556-4481 ;800-367-0377 

t Maurey Instrument Corp, Chicago, IL 60629 .... 312-581 -4555 


J. R. Merritt Controls, Inc, Stamford, CT 06902 . 203-359-2113 

Methods Electronics, Inc, Chicago, IL 60656 ... 312-867-9600 

t Microavionics Corp, Costa Mesa, CA 92626 . 714-957-6904 

t Microlab/FXR, Livingston, NJ 07039 ... 201 -992-7700 

§ Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

§ Microwave Development Laboratories, Natick, MA 01760 . 617-655-0060 

t Minelco Inc. - A Talley Ind, Thomaston, CT 06787-0459 . 203-283-8261 

Mouser Electronics, Mansfield, TX 76063 ... 800-346-6873 

Noble U.SA, Inc., Rolling Meadows, IL 60008 ... 312-364-6038 

§ Ohmite Manufacturing Co, Skokie, IL 60076 ..... 312-675-2600 

Omega Engineering, Stamford, CT 06907 .... 800-826-6342 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173........ 312-843-7900 

§ Piher International Corp, Mt Prospect, IL 60056 . 312-390"6680;800-323-6693 

§ Power Dynamics Inc., West Orange, NJ 07052 . 201-736-5722 

t Radio Switch Corp, Marlboro, NJ 07746 .... 201-462-6100 

t Ross Engineering Corp, Campbell, CA 95008 . 408-377-4621 

§ Seacor, Inc, Westwood, NJ 07675 . .... 201-666-5600 

Seniorlnda, Inc, Wood Dale, IL 60191 . 312-350-1600 

§Shokai Far East, Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ Spectrol Electronics, City of Industry, CA 91745 . 818-964-6565 

§ Spemco Switches, St Clair Shores, Ml 48080 ... 800-482-2828 

^Standard Grigsby Inc, W. Gunther GMBH, D-BSOO Nurnberg 82, WEST GERMANY 

. 0911-65521 

Telonic/Berkeley, Berkeley Inds. Inc, Laguna Beach, CA 92652 .. 714-494-9401 

§ TELTEC, INC, Minneapolis, MN 55425. . 612-854-9632 

Tettex Instruments, Inc., Fairview Village, PA 19409-0281 . 215-539-6050 

t Thermo Electric, Saddle Brook, NJ 07662.... 201-843-5800 

§ Toko America Inc., Mt Prospect, IL 60056 . ... 312-297-0070 

Switches, Sealed>5100 

AME Corporation, Towaco, NJ 07082-0195, 201-263-1700 .. Bf1678 

§t American Research & Engineering, Elgin, IL 60123, 312-888-7245 . B*1680 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 _ B*1687 

§ Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B-1689 

§C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... B*1692-1693 
§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B®1699,1701 

t Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 . B*1702 

§ CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B-1704 

CTS Corporation, Switch Div., Paso Robles, Paso Robles, CA 93446, 

805-238-0350 . B®1712-1715 

§ CW Industries, Southhampton, PA 18966, 215-355-7080 . B«1718 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 . 

B*1720 

Douglas Randall, Pawcatuck, CT 06379, 203-599-2075 . B«1465 

DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader instruments, New York, NY 

10011,212-691-9050 . B*1723 

§ Durakooi, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

. 8*1724-1725 

§ EAO Switch Corp., Milford, CT 06460, 203-877-4577 .. B*1732 

§ EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 .... 8*1726-1727 
§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 .. 8*1733-1734 

Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 

. 8*1736 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 .. 8*1740-1741 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 .. 8*1745 

, Hamlin, Lake Mills, Wl 53551, 414-648-2361 ... B«1751 

Inter-Market, Glenview, IL 60025, 312-729-5330 ..:. B*1178 

§ ITT Schadow, Eden Prairie, MN 55^, 612-934-4400 ............. 8*1758-1760 

§t ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040 . 8*1762 

t Janco Corp., Burbank, CA 91504, 818-846-1800 ........................ 8*1778 

Kilovac Corp., Santa Barbara, CA 93140-4422,805-684-4560 .. 8*1553 

§ Lamb Industries, Inc., Portland, OR 97225, 503-297-8878 ......... 8*1780-1781 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

. 8*1871-1872 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 ........ 8*1667,1785 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 .......... 0*1787 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 

............. 8*1799-1800 

Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 .. 8*1801,1876-1877 

Mepcopal Company, San Diego, CA 92121, 619-453-0332 .. B*1803 

§t Micro Switch, A Honeywell Div., Freeport, IL 61032, S15-235-6m .. 8*1810,1812 

MOLEX, Inc., Usie, IL 60532, 312-969-4550 .... C*1450-1451 

§ NKK Switches of America, Inc., Scottsdale, AZ 35260, 602-991-0942 

.......... 8*1816-1821 

§t Oak Switch Systems, Crystal Lake, IL 60014, 815-459-5000 ............ B*1822 

t Otto Controls, Otto Engineering, Carpentersvilte, IL 60110, 312-428-7171 

. 8*1828-1829 

§t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;a0Q-431-2625 (outside 

NY). B*1831 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 . 8*1833 


Standex Electronics, Standex International, Cincinnati, OH 45209, 513-871-3777 
...... 6*1844-1845 

§ T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484, 203-926-1801 


......... B*1850 

tTech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ... B«1B51 

Veetronix, Inc., Uxington, NE 68850, 308-324-4600 .. B*1S52 

Advanced Input Devices, Coeur d’Alene, ID 83814 ... 208"765“8000 

t Aerospace Optics, Inc., Fort Worth, TX 76112 . 817-451 ~1141 

§ American Switch Corp., Wakefield, MA 01880 ..... 617-246-1007 

AMP, Harrisburg, PA 17105 .... 717-564-0100 

Arcolectric Corp, Canoga Park, CA 91304 .. 816-700-1933 

§ Aromat Corp, New Providence, NJ 07974 ..201-464-3550 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Switches, Sealed-Si00 (Cont’d) 

§ Arrow Hart Components, Coo^ industries, Chariottesvilie, VA 22906-9050 


........ 804-974-5100 

Augat inc, Attleboro, MA 02703..... 617-222-2202 

§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 

...... 81S-573-2525 

§ Brady, W. K, Co, Xymox Div, Milwaukee, Wl 53201 .. 414-355-8300 

C & K/Unimax, Inc, C & K Components, Inc, Wallingford^ CT 06492 .... 203-269-8701 

§Carlingswitch, Inc, Plainville, CT 06062-1156 ... 203-793-9281 

§ C.P. Clare Corp, Chicago, IL 60645 .. .. 312-262-7700 

§Clarostat Mfg. Co, Inc, Hawker Siddeley, PLC, Dover, NH 03820 

. .. 603-742-1120,800-872-0042 

§ Cole Hersee Co, Boston, MA 02127-2467 .. 617-268-2100 

§ COMCAB, Wakefield National, Inc, Nashpoit, OH 43830 ... 614-828-2468 

Computron Display Systems, Xcel Corporation, Pasadma, CA 91107 ... 818-791-5600 

t Control Products, Inc, E Hanover, NJ 07936. . . 201 -887-9400 

Crouzet Controls, Inc, Schaumburg IL 60173-5419 . 312-843-2200 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls DIv, Milwaukee, 

WI53216 ..... . 414-449-7487 

§ Electronics Research Associates Inc, Winsted, CT 06098 .. 203-379-2731 

§ Eiectroswitch, Southern Div, Electro Switch Corp, Raleigh, NC 27604 .. 919-833-0707 

ELMA Electronic Inc, Fremont, CA 94538 . 415-656-3400 

Entech Systems, Inc, Simsbury, CT 06070 . 203-651-9557 

§ FEME Electronics, Inc, Plymouth Meeting, PA 19462. 215-941-0366 

tGlanninI Institute, lndlo,CA 92201 . . 619-347-2833 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911/65521 or 

65520 

Hasco CorTHSonents, Inc, Bellrose Village, NY 11001 .. 516-328-9292 

t Haydon Switch & Instrument, Waterbury, CT 06705 .. 203-756-7441 

Hermetic Switch, Chickasha, OK 73018^... . .. 405r224-4046 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 . 206-284-5475 

§ Interswitch, Wra J. Purdy Co, Burlingame, CA 94010 . 415-347-8217 

nr Components, ITT Corporation, Irvine, CA 92718 .. 714-727-3001 

JAE Electronics Inc, Santa Ana, CA 92705-5504 . 714-250-8770 

§t J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

.. 203-772-2220 

tK&L Microwave, Inc, Salisbury, MD 21801 . 301-749-2424 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100 

.:... 703-9534751 

tLSI Jennings, San Jose, CA 95122-2696 ... 403292-4025 

MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 

Midwest Components, inc, Muskegon, Ml 49443... 613777-2602 

§ Omron Electronics, Inc, Consumer & Commericai Div, Schaumburg, iL 60173 

.. 312-8437900 

§ Power Dynamics inc. West Orange, NJ 07052. .. 201-7335722 

§t Risk George, Inds, Kimball, NE 69145 . . 303235-4645 

tRLC Electronics, Inc, ML KIsco, NY 10549. 914-241-1334 

t Saint Switch, Inc, St Charles, IL 60174 . . 312-377-3779 

Schroff Incorporated, Schroff GMBH, Warwick, Rl 02886 . 401 -732-3770 

§ Shallco, Inc, Smithfield, NC 27577 . 913934-3135 

Signal Systems international, Lavaiette, NJ 08735 . 201-741-1120 

§t Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507.. . 312-844-4300 

Switches Unlimited, Inc, Woodside, NY 11377 .. 718-4735000;803221-0487 

§TapeswitchCorp. of America, Farmingdale, NY 11735 . . 513694-6312 

t Transco Products, Inc, Camarillo, CA 93011-6003 .. 803987-8007 

Switches, Slide-5100 

§t American Research & Engineering, Elgin, IL 60123,312-888-7245 . B«1680 

Arcolectric Corp., Canoga Park, CA 91304,818-700-1933 . B«1683 

§ Aries Electronics, Frenchtown, NJ 08825,201-9936841 ... C*1272 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

. B-16831687 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... B«1692-1693 
Cherry Electricai Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .. B*1700 

§ CTS Corporation, Switch Div., Paso Robies, Paso Robles, CA 93446, 

803238-0350 . B«1713,1715 

§t CW industries, Southhampton, PA 18966, 2133537080 . B«1718-1719 

§ Dabum Electronics & Cable Corp., Northvale, NJ 07647, 201-768-5400 .. C*1848 
§ DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader instruments. New York, NY 
10011,212-691-9050 . B-1723 


§ Anew Hart Components, Cooper Industries, Charbttesviii^ VA 229039050 


........ 804-974-5100 

Augat Inc., Attleboro, MA 02703..... 617-222-2202 

§Carlingswitch, Inc, Plainville, CT06062-1156 ..... 2037939281 

Components Unlimited, Inc, Portland, OR 97223 .. .. 503-6233522 

CTS Corporation, Elkhart, IN46514 .... 2132937511 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Comnrrercial Controls Div, Milwaukee, 

Wl 53216 ........ 414-4437487 

§ Electric Switches, Inc, Los Angeles, CA 90039.... 213-6631310 

§ Gaynor Electric Co, Thomaston, CT 06787-0316 .. 2032834388 

§ GC-Thorsen, Rockford, IL 611031209 .... . .. 8139639661 

§ Guardian Elec. Mfg Co, Chicago, IL 60607 . . 813337-0050 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911/65521 or 

65520 

ICORALLY Corporation, Palo Alto, CA 94303. .. 4138539900 

t imtronics Industries, St Petersburg FL 33716. .. 813572-9010 

International Resource Sves, Miami, FL 33166..... 303884-2924 

ISL Products IntT, Ltd, Syosset NY 11791-6093 ... 513937-3475 

nr Schadow, Eden Prairie, MN 55344. . . . 612-9344400 

ITT Sealectro, Trumbull, CT 06611 .;... 203372-4118 

Judeo Mfg Inc, Harbor City, CA 90710 . . 2135340959 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 . 312-9438505 

§ Leecraft Mfg Long Island City, NY 11101 .. 713392-8800 

§ Lutron Electronics Co, Coopersburg PA 18036.. 213282-3800 

Manufacturers Component^ Inc, Hialeah, FL 33016 . 3035534481 ;803367-0377 

Noble USA, Inc, Rolling Meadows, IL 60008 .. 312-3640038 

§ Power Dynamics Inc, West Orange, NJ 07052. . 201-7335722 

RDI Elctms, Inc, New Rochelle, NY 10801 . 914-^2-2828 

t Resistance Technology Inc, St Paul, MN 55112 . 612-6339770 

t Roanwell, New York, NY 10014 .... 212-9831090 

Senior Inds, Inc, Wood Dale, IL 60191 . 312-3531600 

§ShokaiFarEast Ltd, Hartsdale, NY 10530 . 914-681-0700 

SMK Electronics Corporation, USA, Placentia, CA 92670 . 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-4735000;803221-0487 

Texas instruments, Connector System, Attleboro, MA 02703 .5036935269; 

508-6933450 

Texas Instrs, Matls. & Controls Grp, Attleboro, MA 02703.. 617-6933800 

Wilbrecht Electronics, St Paul, MN 55107..... 612-222-2791 


Switches, Snap Action (All Types)-5100 

Altech Corp., Somerville, NJ 08876, 201-359-4454 . B»1677 

§ American Switch Corp., Wakefield, MA 01880, 617-2431007 .. B*1681 

§ Augat Alcoswitch, Augat inc., N. Andover, MA 01845, 508-685^371 .... B*1687 
§ Burgess Switch Co., American Electronic Components, Eikhart, IN 46515, 

219-262-8608 . BM690-1691 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 .. B«1692 

§t C & K/Unimax, Inc., C & K Components, Inc., Wallingford, CT 06492, 

203-269-8701 .. B*1694 

Carlingswitch, Inc., Plainville, CT 06062-1156, 203-793-9281 . B*1695 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B*1700 

§CRL Comps., Inc., A Cambridge Elctrn. Inds. Ca, Fort Dodge, lA 50501, 

515-573-1300 . B»1704 

§t CW industries, Southhampton, PA 18966, 2133537080 ..... B*1719 

§ Dreefs Switch, Inc., Waukegan, IL 60087, 312-662-7667;800-323-9605 ... B*1722 
§ DSA, inc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 .. B-1723 

Electronic Components Groupe, Stein industries, Inc., Minneapolis, MN 55403, 

612-375-9639;800-826-8719 . B«1733-1735 

§t Eiectroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188,617-3335200 

. B«1736 

Eiectroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

. B*1737 

EnTech Corporation, Simsbury, CT 06070, 203658-2740;203-651-9557 .. B*1739 

§ Grayhill Inc., La Grange, IL 60525, 708-354-1040 . B«1745 

t Heinemann Electric Co., Lawrencevilie, NJ 08648-0800, 609-882-4800 ... B*1371 

nr Schadow, Eden Prairie, MN 55344, 612-934-4400 . B*1760 

§t rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

Jayco Plastics of California, Inc., Orange, CA 92665,714-874-1701 . 


B«1868-1869 


Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 


612-3739639:800-8238719 .. B*1733-1734 

Grayhill Inc., La Grange, IL 60525, 708-354-1040 . . B«17431744 

§ Illinois Lock Co., The Eastern Co., Wheeling, IL 60090,312-537-1800 

.. B-17531757 

§ rrw Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B«1762 

JAE Electronics Inc., Santa Ana, CA 927035504, 714-250-8770. B«1776 

§ Lamb Industries, inc., Portland, OR 97225, 503297-8878 .... B*1164,1780-1781 

§ Marquardt Switches Inc., Cazenovia, NY 13035, 315-655-8050 . B«1791 

§NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

.. B*18131817,1819-1821 

Oak Switch Systems. Crystal Uke,IL 60014,815-459-5000 ............ B«1822 

§ Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

.. B«1830 

tShogyo International Corp., Great Neck, NY 11021,516-4630911 . B«1841 

§ SwHtchcraft, Inc., A Raytheon Company, Chicago, IL 60630,312-792-2700 

.. B«1849 

Airflyte Elctma Co, Bayonne, NJ 07002. . 201-4332230 

§Alpha Products, Inc, Westlake Village, CA 91362 . 8138839304 

§ Alps Electric (USA), Inc, San Jose, CA 95134 . 408-432-6000 

§AMP, Harrisburg PA 17105 .. 717-564-0100 

§AnnulusTechnicalindustries,tnc,Ancaster,Ontario,CANL9G4G4 .... 4136438100 

APX-Arstan Products International Inc, Jericho, NY 11753. 5133338100 

§ Ark-Les, Watertown, MA 0?172 .. . 617-924-2330 

§Ark-les Special Products Corp, Raleigh, NC 27620 . . 9138236201 


§ Lamb Industries, Inc., Portland, OR 97225,503-297-8878 .. B*1780-1781 

§McGillManufacturingCo., Inc., Valparaiso, IN46383, 219-4632200 B*1800 

§t Micro Switch, A Honeywell Div., Freeport, IL 61032,813235-6600 

. B*1808-1809,1812 

Midwest Components, inc., Muskegon, Ml 49443, 613777-2602 .... B*1910 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. B-18131821 

Oak Switch Systems, Crystal Uke, IL60014, 813459-5000 .. B«1822 

§ Omron Electronics, Inc., Consumer & Commericai Div., Schaumburg, IL GOITZ, 

312-843-7900 . B*1824 

§t Otto Controls, Otto Engineering, Carpentersviile, IL 60110,312-428-7171 

. B«1828 

§ Power Dynamics Inc., West Orange, NJ 07052, 201-7335722 ... C«1507 

§ Schurter, Inc., Petaluma, CA 94952, 707-778-6311 .. A*1670-1671 

Advanced Input Devices, Coeur d’Alene, ID 83814 ... 2037638000 

Airpax Co., Cambridge Division, Cambridge, MD 21613 . .. 301-228-4600 

§ Aiien-Bradley Co., Industrial Control Div., Milwaukee, Wl 53201 .. 414-382-2000 

§ Alpha Products, Inc, Westlake Village, CA 91362 .. 8138839304 

§Alps Electric (USA), Inc, San Jose, CA 95134 .,. 408-432-6000 

§ Annulus technical Industries, Inc, Ancaster, Ontario, CAN L9G 4G4 .... 416-648-8100 

§Arcoiectric Corp, Canoga Park CA 91304 .... 8137031933 

Ark-Les, Watertown, MA 02172 . 617-924-2330 

§ Aromat Corp, New Providence, NJ 07974 ... 201-464-3550 

§t Arrow Hart Components, Cooper Industries, Charlottesville, VA 229039050 

. 804-974-5100 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Switches, Step Type-5100 


§Ash-Lan Comps, Ash-Lan,lna, Dallas, TX 75244 . . 214-851-4005 

Augat Inc, Attleboro, MA 02703 . 617-222-2202 

§ Barksdale Controls DIv, Imo Delaval Inc, Los Angeles, CA 90058 . 213-589-6181 

§ Bowmar Instrument Corp, Data Entry Division, Cleanvater, FL 34622-4796 

..... 813-573-2525 

Chicago Lock Co, Chicago, IL 60641 . 312-282-7177 

§ Cole Hersee Co, Boston, MA 02127-2467 . 617-268-2100 

§t Columbus Electric Mfg. Co, Switch Division, Piney Flats, TN 37686 ... 1-800-251-7828 

Components Unlimited, Inc, Portland, OR 97223 . 503-620-3522 

t Control Products, Inc, E Hanover, NJ 07936 . 201-887-9400 

§t Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

CTS Corporation, Elkhart, IN 46514 . 219-293-7511 

§ EAO Switch Corp, Milford, CT 06460 . 203-877-4577 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 .. 714-642-2427 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

§ Electric Switches, Inc, Los Angeles, CA 90039 ... 213-660-1310 

ELMA Electronic Inc, Fremont CA 94538 . 415-656-3400 

t Elmwood Sensors, Pawtucket Rl 02861 . 401-727-1300 

§ Entech Systems, Inc, Simsbury, CT 06070 . 203-651-9557 

§ FENWAL INC, Ashland, MA 01721 . 508-881-2000 

Fifth Dimension, Inc, Trenton, NJ 08638 . 609-393-8350 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

The Hall Company, Urbana, OH 43078 ... 513-652-1376 

t Haydon Switch & Instrument Waterbury, CT 06705 . 203-756-7441 

ICO-RALLY Corporation, Palo Alto, CA 94303 . 415-856-9900 

Intaq Electrotouch Sys, GM Nameplate, Inc, Seattle, WA 98119 . 205-284-5475 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

Jaico Products, Jaidinger Mfg. Co, Inc, Chicago, IL 60622 . 312-4^1-1090 

§ J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

.. 203-772-2220 

Kaut & Bux Manufacturing Co, Mundelein, IL 60060 ... 312-949-8505 

KAYCEE INDUSTRIES LTD, Bombay-38, INDIA . 263521/22/23 

§ Landis & Gyr, Inc, Pleasantville, NY 10570 . 914-747-3540 

Leecraft Mfg, Long Island City, NY 11101 . 718-392-8800 

Linemaster Switch, Woodstock, CT 06281 . 203-974-1000 

§ Littelfuse, Inc, Sub. of Tracor, Inc, Des Plaines, IL 60016 . 312-824-1188 

Low Key Corporation, Strong Group, Gloucester, MA 01930 . 508-281-0448 

§t Machine Components Corp, Plainview, NY 11803 .. 516-694-7222 

Mantex Corp, Oxford, Ml 48051 .. 313-628-8200 

Manufacturers Components, Inc, Hialeah, FL 33016 . 305-556-4481 ;800-367-0377 

§ Marquardt Switches Inc, Cazenovia, NY 13035 . 315-655-8050 

J. R Merritt Controls, Inc, Stamford, CT 06902 . 203-359-2113 

Milross Controls, Inc, Southampton, PA 18966 . 215-355-0200 

Mouser Electronics, Mansfield, TX 76063 ... 800-346-6873 

Noble USA, Inc, Rolling Meadows, IL 60008 . . 312-364-6038 

§ Omron Elctms, Inc, Control Comps. Div, Schaumburg, IL 60173 . 312-843-7900 

t Orbit Instrument of Cal, Cypress, CA 90630 . 714-527-0561 

§ Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

tRoanwell, New York, NY 10014 . 212-989-1090 

tSaint Switch, Inc, SI Charles, IL 60174 . 312-377-3779 

Schroff Incorporated, Schroff GMBH, Warwick Rl 02886 . 401-732-3770 

§ Seacor, Inc, Westwood, NJ 07675 . 201-666-5600 

Shin-Etsu Polymer America, Inc, Union City, CA 94587 . 415-475-9000 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ SL Waber, Inc, Mt Laurel, NJ 08054 .. .. 609-866-8888:800-257-8384 

SMK Electronics Corporation, U.SA Placentia, CA 92670 ... 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

t Square D Co, Palatine, IL 60067 . 312-397-2600 

§ Stancor Products, Hamilton Standard Controls, Logansport, IN 46947 ... 219-722-2244 

§ Standard Grigsby, Inc, Flint Industries, Aurora, IL 60507.. 312-844-4300 

t Sundstrand Data Control Inc, Sundstrand Corporation, Redmond, WA 98073-9701 

... 206-885-3711 

Switches Unlimited, Inc, Woodside, NY 11377 . 718-478-5000:800-221 -0487 

§t Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

Tech Laboratories Inc, Palisades Pk, NJ 07650 .. 201-944-2221 

Texas Instruments, Connector System, Attleboro, MA 02703 .508-699-5269: 

508-699-3450 

Texas Instrs, Matia & Controls Grp, Attleboro, MA 02703 . 617-699-3800 

§ Toko America, Inc, Mt Prospect, IL 60056 . 312-297-0070 

§ Torq Corp, Bedford, OH 44146 .... 216-232-4100 

Tricon Industries, Inc, Electromechanical Division, Downers Grove, IL 60515-4076 

. 312-964-2330 

§ United Electric Controls, Watertown, MA 02172 . . 617-926-1000 

Switches, Solid State-5100 

§ Burgess Switch Co., American Electronic Components, Elkhart, IN 46515, 

219-262-8608 . B-1690-1691 

CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B*1704 

Crosspoint, Div. of info-Lite, Fairview, NJ 07022, 201-941-4455 . B«1709 

§ Crydom Company, Cerritos, CA 90701, 213-865-3536 . B*1456-1458,1460 

§ Douglas Randall, Pawcatuck, CT 06379,203-599-2075 .. B*1466 

tFrequencyElectronics, Inc., Mitchel Field, NY 11553, 516-794-4500 . A«1409 

Hi-G Company, A Subsidiary of Nytronics Inc., Hartford, CT 06114, 203-522-8600 

. B»1537-1538 

§ ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 .. B*1775 

t MarLee Switch Co., Upland, CA 91786, 714-982-8988 .. B*1789 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. B«1804-1806 

Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . B*1822 

Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 
312-843-7900 .....,. B»1824 


Philips ECG, American Philips Co., Waltham, MA 02254, 617-890-6107 


..... A«2196-2197 

Rundel Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 . B*1833 

Wilcoxon Research, Rockville, MD 20850, 301-330-8811 .. B«2000 

§tAdams-Russell, Anzac Div., Burlington, MA 01803 . 671-273-3333 

Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803 . . 516-694-6700 

American Control Technology, Inc., West Dundee, IL 60118 . 312-426-6780 

t Analog Devices, Inc., Norwood, MA 02062-9106 ... . 617-329-4700 

Astro-Geo-Marine, Inc., Santa Barbara, CA 93101 . . 805-965-7005 

Astrosystems, Lake Success, NY 11042 ... 516-328-1600 

§ Barksdale Controls Div., Imo Delaval Inc., Los Angeles, CA 90058 . 213-589-6181 

Cambridge Aeroflo, Inc., Shirley, MA 01464... 508-45-2346 

Canadian Thermostats & Control Devices Ltd, Montreal, PQ, CANADA H4P2B8 

..... 514-739-3274 

§ C & K Components, Inc, Newton, MA 02158-1082 .. 617-964-6400 

Coaxial Dynamics, Cleveland, OH 44135 . .. 1-800-COAXIAL 

§ Cole Hersee Co., Boston, MA 02127-2467 . 617-268-2100 

Cross Electronics, Warrendale, PA 15086 . 412-776-1591 

t Daico Industries, Inc, Compton, CA 90224 . 213-631 -1143 

Dateljnc., Mansfield, MA 02048-1194 . 508-339-3000 

t Dionics, Westbury, NY 11590 . 516-997-7474 

Dynage/Controls, Inc, Canistota, SD 57012 . 605-296-3487 

§ EAO Switch Corp, Milford, CT 06460 . 203-877-4577 

§t Eaton Corp./MSC Products, Costa Mesa, CA 92627 . 714-642-2427 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 . 414-449-7487 

§ Elector, Inc, Exton, PA 19341 .. 215-524-2000:800-441-8246 

Eleo-Trol, Inc, Saugus, CA 91350. 805-252-8330 

§ Electromatic Controls Corp, Hoffman Estates, IL 60195-2010 . 312-882-5757 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 . 214-470-2106/2107 

Electroswitch, Southern Div, Electro Switch Corp, Raleigh, NC 27604 .. 919-833-0707 

Enerco, Inc, Seattle, WA 98108 . 206-762-1422 

General Magnetics, Bloomfield, NJ 07003 . 201-743-2700 

t General Microwave Corporation, Amityville, NY 11701 . 516-226-8900 

t Genisco Technology Corp, La Mirada, CA 90638 . 714-523-7001 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

§ Halmar Electronics, Inc, Columbus, OH 43204 . 614-275-0530 

HEI, Inc, Optoelectronics Div, Victoria, MN 55386 . 612-443-2500 

§t Honeywell Optoelectronics, Richardson, TX 75081 . 214-470-4271 

t Hughes Aircraft Co, Microelctrns. Sys. Div, Irvine, CA 92715 . 714-752-3800 

t JFW Industries, Inc, Indianapolis, IN 46237 . 317-887-1340 

§t Leach Control Products Div, Leach Corporation, Buena Pk, CA 90620 .. 714-739-0770 

Linemaster Switch, Woodstock CT 06281 . 203-974-1000 

t Lorch ElectronicsiDiv. of Vemitron Corp, Englewood, NJ 07631 . 201-569-8282 

§ Lutron Electronics Co, Coopersburg PA 18036 . 215-282-3800 

§t Machine Components Corp, Plainview, NY 11803 . 516-694-7222 

MACOM, Inc, Burlington, MA 01803 . . 617-272-3000 

Matrix Systems Corp, Calabasas, CA 91302 . 818-992-6776 

t Merrimac Industries, West Caldwell, NJ 07006 . 201 -575-1300 

Microphase, Norwalk CT 06856 . 203-866-8000 

§t Micro Power Sys. Inc, Santa Clara, CA 95054 . 408-727-5350 

t Norsal Industries, Central Islip, NY 11722 . 516-234-1200 

Olektron Corp, Signal Technology Corp, Webster, MA 01570 . 508-943-7440 

Omega Engineering Stamford, CT 06907 . 800-826-6342 

§ Omron Elctrns, Inc, Control Comps. Div, Schaumburg IL 60173 . 312-843-7900 

§ Payne Engineering Scott Depot, WV 25560 . 304-757-7353 

Phase Control Electronics, Glendale, NY 11385 . 718-441 -4278 

Power Functions Engineering Garland, TX 75042 . 214-278-0996 

t Premier Microwave, Port Chester, NY 10573 . 914-939-8900 

t PSG Inds, Perkasie, PA 18944... 215-257-3621 

Regent Controls, Inc., Shelton, CT 06484-0767. . 203-736-2924 

t RLC Electronics, Inc, Mt Kisco, NY 10549 . 914-241-1334 


Sanders Associates, Inc, ECBD, A Lockheed Company, Manchester, NH 03108-8500 

....... 603-645-5548 

t Sanders/A Lockheed Co. Div. Microwave Technig Ctr, Manchester, NH 03108 

. . 603-645-6000 X 5548 


§ Scientific Technologies, Optical Sensor Div. Inc, Hayward, CA 94544 ... 415-471-9717 

Signal Systems International, Lavalette, NJ 08735 . 201-741-1120 

§t Siliconix, Inc., Santa Clara, CA 95054 ^... 408-988-8000 

Sprague Electric Company, The Semiconductor Group, Worcester, MA 01613-2036 

. 617-853-5000 

§ SSAC Incorporated, Baldwinsville, NY 13027 .. 315-638-1300 

§ Struthers-Dunn Military Relays, Sub. Of Nytronics, Inc, Pitman, NJ 08071-0901 

. 609-589-7500 

§ Struthers-Dunn Industrial & Commerical Relays, Sub. of Nytronics, Inc, Darlington, SC 

29532 .. 803-393-5421 

§Teccor Electronics, Inc, Irving TX 75038 . 214-580-1515 

§t Teledyne Crystalonics, Teledyne Industries, Inc, Cambridge, MA 02140 

. 617-491-1670 

Tele-Tech Corporation, Bozeman, MT 59715 . .. 406-586-0291 

Tempo Instrument Inc, Commack NY 11725 .... 516-864-3700 

§ Toko America, Inc, Mt Prospect, IL 60056 ... 312-297-0070 

Triac Electronic Systems, Inc, Glendale, NY 11385 ... 718-441-4759 

§ United Electric Controls, Watertown, MA 02172 ... 617-926-1000 

§t Vicon Industries, Inc, Melville, NY 11747 . 516-293-2200 

t Watkins-Johnson Co, Palo Alto, CA 94304 ..... 415-493-4141 

Wide Band Engineering Co, Inc, Phoenix, AZ 85036___ 602-254-1570 

Switches, Step Type-5100 

§t ASM Corporation, Smithfield, NC 27577, 919-934-3104 ... B«1685 

§ ITW Switches, Illinois Tool Works, Chicago, iL 60634, 312-282-4040. B«1762 

t Janco Corp., Burbank, CA 91504, 818-846-1800 ..... B*1778-1779 

t Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 ........ B»1667,1785 

Oak Switch Systems, Crystal Lake, IL60014, 815-459-5000 ............ B«1822 


EEM 1989 


§-Product sold through distributors t-Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Switches, Step Type-5100 (Cont’d) 


t Pres-Air-Trol Corp., Mamaroneck, NY 10543,914-698-2026;800-431-2625 (outside 

NY)......... BM831 

Rundei Prods., Allied Control, Plantsville, CT 06479,203-621-6771 .. B*1833 

§ Schurter, Inc., Petaluma, CA 94952,707-778-6311 ... C*1521-1522 

t Tech Uboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 .. B«1851 


§ FENWAL iNC, Ashland, MA 01721 ............. 508-881-2000 

General Electric Co., Accessory Equipment Plant, Bridgeport, CT 06602 

............ 203-382-2000 

Hold-Heet Products Corp, Chicago. IL 60640 ... 312-728-4454;312-728^5 

Jaico Products, Jaidinger Mfg. Co., Inc, Chicago, IL 60622 .............. 312-421-1090 


Airflyte Elctms. Co, Bayonne, NJ 07002 . 201 -436-2230 

§ Alps Electric (USA), Inc, San Jose, CA 95134 ... 408-432-6000 

§ Amerace Corporation, Hackettstown, NJ 07840 . 201 -852-1122 

t Cole Instrument Corp, Santa Ana, CA 92704 .... 714-556-3100 

§t Communications Instruments, Inc, Fairview, NC 28730 . 704-628-1711 

§ Crouzet Controls, Inc, Schaumburg IL 60173-5419 . 312-843-2200 

t Electro National, Canton, MS 39046 .. . 601 -859-5511 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, UT 84116 

.......... 800-433-4837 

GTE Switching & Telephone Products, Northlake,IL 60164 . 312-681-7100 

nr Sealectro, Trumbull, CT 06611 .... 203-372-4118 

Litton Encoder Div, Chatsworth, CA 91311 . 818-341 -6161 

§t Machine Components Corp, Plainview, NY 11803 ... 516-694-7222 

J. a Merritt Controls, Inc, Stamford, CT 06902 . 203-359-2113 

Noble U.SA, Inc, Rolling Meadows, IL 60008 .. 312-364-6038 

§ Ohmite Manufacturing Co, Skokie, IL 60076 .. 312-675-2600 

Relay Service Co, Chicago, IL 60651 ..... 312-252-2700 

§ Relay Specialties, Oakland, NJ 07436 .. 201 -337-1000 

Shallco, Inc, Smithfield, NC 27577 .... 919-934-3135 

§ Tenor Company, New Berlin, Wl 53151 . ... 414-782-3800 

Switches, Surface Mount-5100 

§ American Research & Engineering, Elgin, IL 60123, 312-888-7245 . B*1680 

Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 

804-974-5100 .... B-1684 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 .... B«1687 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 . B*1692 

Cherry Elerrirical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 . B«1699,1701 

Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 . B«1702 

CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 .. B-1704 

DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 . B«1723 

EAO Switch Corp., Milford, CT 06460, 203-877-4577 . B*1732 

§ EECO Incorporated, Santa Ana. CA 92702-0659, 714-835-6000 . B«1726 

nr Schadow, Eden Prairie, MN 55344, 612-934-4400 . B«1761 

rrw Switches. Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 . B*1786-1787 

Manufacturers Components, Inc., Hialeah, FL 33016, 305-556-4481 ;800-367-0377 

. B-1788 

§ Mepcopal Company, San Diego, CA 92121, 619-453-0332 .. B«1803 

Preh Electronic Industries, Inc., Lake Zurich, IL 60047-2578, 312-438-4000 

. B*1830 

Rundei Prods., Allied Control, Plantsville, CT 06479, 203-621-6771 . B«1833 


Switchcraft, Inc., A Raytheon Company, Chicago, IL 60630, 312-792-2700 
.... B»1847 

Burgess Switch Co, American Electronic Components, Elkhart, IN 46515 


. 219-262-8608 

§ Control Cable, Inc, Baltimore, MD 21207... 301-298-4411 

§ CTS Corporation, Switch Div, Paso Robles, Paso Robles, CA 93446 .... 8057238-0350 
t Daico Industries, Inc, Compton, CA 90224 .. 213^631 -1143 


Electronic Components Groups, Stein Industries, Inc, Minneapolis, MN 55403 

. ..... 612-376-9639;800-826-8719 

General Electric Co, Accessory Equipment Plant, ^dgeport, CT 06602 


....... 203-382-2000 

Intaq Electrotouch Sys,GM Nameplate, Inc, Seattle, WA 98119 .. 206-284-5475 

K-Two Industries, Pak) Alto, CA 94306 . .. 408-720-9316 

MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 

§ NKK Switches of America, Inc, Scottsdale, AZ 85260 . 602-991 -0942 

t Resistance Technology Inc, St Paul, MN 55112 . 612-636-9770 

Switches Unlimited, Inc, Woodside, NY 11377 . . 718-478-5000;800-221 -0487 

Wilbrecht Electronics, St Paul, MN 55107 . 612-222-2791 

Switches, Tap - See Switches, Rotary (Vol. B) 

Switches, Thermally Actuateci-5300 

Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 .. B«1887 

Elmwood Sensors, Pawtucket, Rl 02861, 401-727-1300 . B*1894-1895 

Fenwal Electronics/APD, Kidde, Inc., Milford, MA 01757, 508-478-6000 .. B*1896 

Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081 . B«1898-1900 

Micro Devices Product Group, Therm-O-Disc, Inc., Mansfield, OH 44907, 

419-525-8500 .... B«1402 

Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 . B«1810 


§ Selco Products Co., SEL Sales, Inc., Buena Park, CA 90621,714-521-8673 

..... B«1917 

Therm-O-Disc, Inc., Sub. Emerson Elec. Co., Mansfield, OH 44907,419-525-8500 


....... B«1921 

§Aqualarm, Marine Safety System^ Inc, Chula Vista, CA 92011 . 619-575-4011 

§ Automatic Switch Co, Florham Park, NJ 07932 .. 1-201-966-2000 

§ Barksdale Controls Div, Imo Delavai Inc, Los Angeles, CA 90058 . 213-589-6181 

Burling Instruments, Chatham, NJ 07928 .... 201-635-9481 

Cambridge Aeroflo, Inc, Shirley, MA 01464..... 50845-2346 

Canadian Thermostats & Control Devices Ltd, Montreal, PQ, CANADA H4P2B8 

.......... 514-739-3274 

§ Capintec Instruments, Ramsey, NJ 07446..... 201 -825-9500 

t Chatham Controls, Chathanrr, NJ 07928 .. 201-635-8892 

t Control Products, Inc, E Hanover, NJ 07936 ... . 201 -887-9400 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

Wl 53216 ...... 414-449-7487 

§ E-Squared Technology Corp, Ventura, CA 93003 .. . 805-644-9544 


§ Midwest Components, Inc., Musk^n, Ml 49443. . 616-777-2602 

Princo Instruments, Inc, Southampton, PAT 8966 

t PSG lnd&, Perkasie, PA 18944.... 215-257-3621 

§ Relay Specialties, Oakland. NJ 07436.. .201-337-1000 

§ Shokal Far East, Ltd, Hartsdale, NY 10530 .. 914-681 -0700 

§ Stancor Products, Hamilton Standard Controls, Logansport, IN 46947 ... 219-722-2244 
t Sundstrand Data Control Inc, Sundstrand Corporation, Redmond, WA 98073-9701 

..... 206-885-3711 

Sylvania GTE Control Devices, Standish, ME 04084 .. 207-642-4535 

§ Tokin America, Inc, San Jose, CA 95134 . 408-432-8020 

§ United Electric Controls, Watertown, MA 02172 ... 617-926-1000 

Warren G-V, Unit of Signal Co., Whippany, NJ 07981 . . 201-386-1200 

Western Elctrn. Comps. Corp, Camarillo, CA 93010 .. 805-482-8002 

Switches, Thumbwheel-5100 

American Control Technology, Inc., West Dundee, IL 60118, 312-426-6780 

. B*1679 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ....... B«1692 

§ Cherry Electrical Products, Cherry Corporation, Waukegan, IL 60087, 

312-360-3500 .. ........ B*1700,1859 

§t Crouzet Controls, Inc., Schaumburg, IL 60173-5419, 312-843-2200 ___ B*1711 

§t Digitran Division, Xcei Corporation, Pasadena, CA 91107,818-791-5600 . 

B*1720 

§t EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 .... B*1726-1727 

§ Inter-Market, Glenview, IL 60025, 312-729-5330 . B«1178 

§ interswitch, Wm. J. Purdy Co., Burlingame, CA 94010,415-347-8217 .... B*1867 
§ IVO Industries, Inc., Eatontown, NJ 07724, 201-542-5151 ;800-932-0489 

. B»1089,1775 

JAE Electronics Inc., Santa Ana, CA 92705-5504, 714-250-8770.. B*1777 

§ Omron Electronics, Inc., Consumer & Commerical Div., Schaumburg, IL 60173, 

312-843-7900 .. B*1825 

§ Shelly Associates, Inc., Tustin, CA 92680, 714-669-9850 . B*1122 

tTech Laboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 . B*1851 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845 . .. 508-685-4371 

§ Cincinnati Electrosystems, Loveland, OH 45140. . 513-831 -6800 

Cole Hersee Co., Boston, MA 02127-2467 . 617-268-2100 

Computron Display Systems, Xcei Corporation, Pasadena, CA 91107 ... 818-791-5600 

§ Electric Switches, Inc, Los Angeles, CA 90039 .. 213-660-1310 

Electroswitch, Southern Div., Electro Switch Corp, Raleigh, NC 27604 .. 919-833-0707 

§ Erni Components, Richmond, VA 23236 ... 804-794-6367 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 .... 213-463-5111 

International Mircoelectronics, Arlington, TX 76003 . . 817-561 -2244 

ISL Products Int’l, Ltd, Syosset, NY 11791 -6093 ... 518-937-3475 

§ Kessler-Ellis Prods., Atlantic Highlands, NJ 07716 . 201-291 -0500;800-631-2165 

Mouser Electronics, Mansfield, TX 76063 ... 800-346-6873 

Noble U.SA, Inc, Rolling Meadows, IL 60008 . 312-364-6038 

§ Omron Elctms, Inc, Control Compa Div, Schaumburg, IL 60173 ... 312-843-7900 

§ Seacor, Inc, Westwood NJ 07675 . 201 -666-5600 

§ Shokai Far East, Ltd, Hartsdale, NY 10530 .. .. 914-681-0700 

SMK Electronics Corporation, U.SA, Placentia, CA 92670 ... 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 . . . 800-482-2828 

Switches Unlimited Inc, Woodside, NY 11377 . 718-478-5000;800-221 -0487 


§ Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 
.,... 312-364-7277 

Switches, Tilt -■ See Switches, Mercury Displacement (Vol. B) 

Switches, Toggle-5100 

Aitech Corp., Somerville, NJ 0887$, 201-359-4454 . B«1677 

§ American Switch Corp., Wakefield, MA 01880, 617-246-1007 . B*1681 

§ Arcoiectric Corp., Canoga Park, CA 91304,818-700-19^ .. B*1683 

§t Arrow Hart Components, Cooper industries, Charlottesville, VA 22906-9050, 

804-974-5100 .. B*1684 

§ Augat Alcoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 

. B*1686-1687 

§ C & K Components, Inc., Newton, MA 02158-1082, 617-964-6400 ... B«1692-1693 

§ Carlingswitch, Inc., Plainvilie, CT 06062-1156, 203-793-9281 _ B*1695-1696 

§ CRL Comps., Inc., A Cambridge Elctrn. Inds. Co., Fort Dodge, lA 50501, 

515-573-1300 . B*1704 

§ DSA, lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 

10011,212-691-9050 . B*1723 

t EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B*1739 

Grayhiii Inc., La Grange, IL 60525, 708-354-1040 . B*1744 

§ Umb Industries, Inc., Portland, OR 97225, 503-297-8878 .... B«1164,1780-1781 

§ McGill Manufacturing Co., Inc., Valparaiso, IN 46383, 219-465-2200 . B*1798 

§t Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 . B*1813 

§ NKK Switches of America, Inc., Scottsdale, AZ 85260, 602-991-0942 

. B«1816-1821 

§t Otto Controls, Otto Engineering, Carpentersville, IL 60110,312-428-7171 

. B«1828-1829 

Shogyo International Corp., Great Neck, NY 11021, 516-466-0911 . B*1841 

Switchcraft, inc., A Raytheon Company, Chicago, iL 60630, 312-792-2700 

. B*1847 

§T-Bar Incorporated, a Data Switch Co., Shelton, CT 06484,203-926-1801 


..... . B*1850 

tTech Uboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 ...- B*1851 

Adams Rite Products, Inc, Glendale, CA 91204 .. 818-241-5121 

Advanced Systems Concepts, Altadena, GA 91001 ... . 818-791-0983 

t Airpax Co, Cambridge Division, Cambridge MD 21613 . . 301 -228-4600 

§ Allen-Bradley Go, industrial Control Div, Milwaukee, Wl 53201 .. 414-382-2000 


B*110 §—Product sold through distributors t—Product meets MIL specs EEM 1989 










































































































































PRODUCT INDEX & DIRECTORY 


Switches (MIL), RF-2440 


§ Alpha Products, Inc, Westlake Village, CA 91362 . 818-889-9304 

§ Amptronix, Inc, Rowland Heights, CA 91748 . 213-666-1564 

Ark-Les, Watertown, MA 02172 ....;. .. 617-924-2330 

§ Aromat Corp, New Providence, NJ 07974 . 201-464-3550 

§ Ash-Lan Comps, Ash-Lan, Inc, Dallas, TX 75244 . 214-851-4005 

Augat Inc, Attleboro, MA 02703.. 617-222-2202 

Bosch, Robert Corp, Broadview, IL 60153 . 312-865-5200 

§t Brim Electronics, Fair Lawn, NJ 07410 . 201-796-2886 

§ C & K/Unimax, Inc, C & K Components, Inc, Wallingford, CT 06492 .... 203-269-8701 

t Capitol Switch Inc, Danbury, CT 06810 . . 203-744-3300 

§ Cole Hersee Co, Boston, MA 02127-2467 . 617-268-2100 

Communication Devices, Inc, Scarborough, OnL CAN M1H3A4 . 416-439-6320 

Components Unlimited, Inc, Portland, OR 97223 . 503-620-3522 

t Control Products, Inc, E Hanover, NJ 07936.t.. 201 -887-9400 

§t Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

§t Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee, 

W1 53216 . 414-449-7487 

§ Electric Switches, Inc, Los Angeles, CA 90039 . . 213-660-1310 

§ Electronic Components Groupe, Stein Industries, Inc, Minneapolis, MN 55403 

. 612-375-9639;800-826-8719 

§ FEME Electronics, Inc, Plynjouth Meeting, PA 19462 . 215-941-0366 

§ Gaynor Electric Co, Thomaston, CT 06787-0316 . 203-283-4388 

§GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

General Electric Co, Accessory Equipment Plant Bridgeport CT 06602 

. 203-382-2000 

Ghielmetti, Inc, Los Angeles, CA 90028-8770 .. 213-463-5111 

Hasco Components, Inc, Bellrose Village, NY 11001 . 516-328-9292 

t Haydon Switch & Instrument Waterbury, CT 06705 . 203-756-7441 

ICO-RALLY Corporation, Palo Alto, CA 94303 . 415-856-9900 

t Imtronics Industries, St Petersburg, FL 33716.. 813-572-9010 

International Mircoelectronics, Arlington, TX 76003 . 817-561 -2244 

ISL Products Int’l, Ltd, Syosset NY 11791-6093 . 516-937-3475 

§ ITT Schadow, Eden Prairie, MN 55344 . 612-934-4400 

§t J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

. 203-772-2220 

KAYCEE INDUSTRIES LTD, Bombay-38, INDIA . 263521/22/23 

Kay Elemetrics Corp, Pine Brook, NJ 07058-9798 . 201-227-2000 

t Line Electric Products, Hartford, CT 06141 ... 203-659-3573;1 -800-331 -1137 

§ Littelfuse, Inc, Sub. of Tracer, Inc, Des Plaines, IL 60016 . 312-824-1188 

§t Machine Components Corp, Plainview, NY 11803 . 516-694-7222 

Manufacturers Components, Inc, Hialeah, FL 33016 . 305-556-4481 ;800-367-0377 

§ Marquardt Switches Inc, Cazenovia, NY 13035 .. 315-65^8050 

§ MEC A/S, Ballerup, DENMARK DK-2750 . 011-4542973366 

§ MG Electronics, Hauppauge, NY 11788 .. 516-582-3400 

Mouser Electronics, Mansfield, TX 76063 . 800-346-6873 

Optrex/Satori, Torrance, CA 90505 . 213-378-9478 

§ Philmore Manufacturing, Rockford, IL 61125-1386 . 815-229-7773 

§ Power Dynamics Inc, West Orange, NJ 07052.. 201-736-5722 

§ Relay Specialties, Oakland, NJ 07436 . 201 -337-1000 

t Resistance Technology Inc, St Paul, MN 55112 . 612-636-9770 

t RLC Electronics, Inc, Mt KIsco, NY 10549 . 914-241 -1334 

t Sage Laboratories, Inc, Natick, MA 01760 . 508-653-0844 

Saint Switch, Inc, St Charles, IL 60174 .. 312-377-3779 

§ Schroff UK Ltd, Hemel Hempstead, Herts, ENGLAND HP2 4SG. 0442-40471/6 

Senior Inds, Inc, Wood Dale, IL 60191 . 312-350-1600 

§Shokai Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ SMK Electronics Corporation, U.SA, Placentia CA 92670 . 714-996-0960 

§ Spemco Switches, St Clair Shores, Ml 48080 . 800-482-2828 

Switches Unlimited, Inc, Woodside, NY 11377 ... 718-478-5000;800-221 -0487 

§t Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 

Tane Alarm Products, Floral Paik, NY 11001 . 516-328-3351 

Texas Instrumenta Connector System, Attleboro, MA 02703 .508-699-5269; 

508-699-3450 

Texas Instra, Matls. & Controls Grp, Attleboro, MA 02703 . 617-699-3800 


§ Tocos America Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heighta IL 60005-3904 
.... 312-364-7277 


Switches, Touch Actuated-5100 

§ Electronic Components Groupe, Stein Industries, Inc., Minneapolis, MN 55403, 

612-375-9639:800-826-8719 .. B«1733-1734 

Grimes Company, Brea, CA 92621, 714-671-3931 . B-1750 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284-5475 

.. B«1866 

§ nr Schadow, Eden Prairie, MN 55344, 612-934-4400 .. B«1760 

Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 . B*1868 

Low Key Corporation, Strong Group, Gloucester, MA 01930, 508-281-0448 

.. B«1871 

MOLEX, Inc., Usie, IL 60532, 312-969-4550 . C*1450-1451 

§ Oak Swvitch Systems, Crystal Uke, IL 60014, 815-459-5000 . B*1822 

Adams RiteProducta Inc,Glendale, CA91204 ..... 818-241-5121 

Aldvanced Input Devicea Coeur d’Alene, ID 83814 . 208-765-8000 

§ Alps Electric (USA), Inc, San Jose, CA 95134 ..... 408-432-6000 

Arrow Hart Componenta Cooper Industriea Charlottesville, VA 22906-9050 
... 804-974-5100 


The Hall Company, Urbana OH 43078 ... 513-652r 1376 

t Hallmark Nameplate, Inc, Farmingdale, NY 11735 . . 800-645-9502 

t Holt Inc, Irvine, CA 92718 ...... 714-859-8800 

t lEE (Industrial Electronic Engineers), Van Nuya CA 91405 ..... 818-787-0311 

JAE Electronics Inc, Santa Ana CA 92705-5504. 714-250-8770 

§ Lucas Duralith Corporation, Millville, NJ 08332 . 609-825-6900 

§ Lutron Electronics Co, Coopersburg, PA 18036 . 215-282-3800 

§ Micro Switch, A Honeywell Div, Freeport, IL 61032 .... .. 815-235-6600 

§tMiller Dial Corp, El Monte, CA 91731 . 818-444-4555 

§tPres-Air-Trol Corp, Mamaroneck, NY 10543 . 914-698-2026;800-431-2625 (outside 

NY) 

Relay Service Co, Chicago, IL 60651 .. 312-252-2700 

§ Standard Grigsby, Inc, Flint Industriea Aurora IL 60507 . 312-844-4300 

§ Tapeswitch Corp. of America Farmingdale, NY 11735 . 516-694-6312 

Technical Panels, Inc, Temple City, CA 91780 . 800-343-1170 

§Toko America Inc., Mt Prospect,, IL 60056 . 312-297-0070 

§ Topflight York, PA 17404 . 717-843-9901 ;800-233-9386 

tTransicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 


Switches, Vacuum - See Switches, Pressure 


Switches (MIL), Non-RF-2440 

§t Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 


804- 974-5100 . B*1684 

ASM Corporation, Smithfield, NC 27577, 919-934-3104 . B*1685 

§t Augat Aicoswitch, Augat Inc., N. Andover, MA 01845, 508-685-4371 .... B*1687 

Cole Instrument Corp., Santa Ana, CA 92704, 714-556-3100 . B*1702 

§CTS Corporation, Switch Div., Paso Robles, Paso Robies, CA 93446, 

805- 238-0350 ... B*1713 

§t Digitran Division, Xcel Corporation, Pasadena, CA 91107, 818-791-5600 . 

B-1720 

§t EECO Incorporated, Santa Ana, CA 92702-0659, 714-835-6000 . B«1727 


t Electroswitch, Unit of Electro Switch Corp., Weymouth, MA 02188, 617-335-5200 
..... B-1736 


Electroswitch, Southern Div., Electro Switch Corp., Raleigh, NC 27604, 

919-833-0707 . B»1737 

EnTech Corporation, Simsbury, CT 06070, 203-658-2740;203-651-9557 .. B-1739 

Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 . B«1740-1741 

§t GrayhilS Inc., La Grange, IL 60525, 708-354-1040 ....... 8*1743-1744,1746-1748 

Grimes Company, Brea, CA 92621, 714-671-3931 .. B*1750 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119, 206-284-5475 

.. B*1866 

ITW Switches, Illinois Tool Works, Chicago, IL 60634, 312-282-4040. B*1762 

t Janco Corp., Burbank, CA 91504, 818-846-1800 . B*1778-1779 

LSI Jennings, San Jose, CA 95122-2696, 408-292-4025 . B*1571 

Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-098-3621 . B*1667 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 . B*1787 

Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 

.. B*1808-1809,1812 

t Oak Switch Systems, Crystal Uke, IL 60014, 815-459-5000 . B*1822 

t Orbit Instrument of Cal., Cypress, CA 90630, 714-527-0561 . D«1155 

t Otto Controls, Otto Engineering, Carpentersviile, IL 60110, 312-428-7171 

. B*1828-1829 

Shallco, Inc., Smithfield, NC 27577, 919-934-3135 . B*1836,1840 

Tech Uboratories Inc., Palisades Pk., NJ 07650, 201-944-2221 . B*1851 


Wiicoxon Research, Rockville, MD 20850, 301-330-8811 . B*2000 

t Accudyne Corp., Janesville, Wl 53547 . 608-752-9081 

Adams Rite Products, Inc, Glendale, CA 91204 ... 818-241 -5121 

t Advanced Systems Concepts, Altadena, CA 91001 . . 818-791 -0983 

Aerospace Optics, Inc, Fort Worth, TX 76112 : ..... 817-451-1141 

t Capitol Switch Ina, Danbury, CT 06810 .... 203-744-3300 

Computron Display Systems, Xcel Corporation, Pasadena, CA 91107 ... 818-791 -5600 

t Control Products, Inc, E Hanover, NJ 07936.. 201-887-9400 

Durakool, Inc., American Electronic Components, Elkhart, IN 46514 . 219-264-^ 116 

t Electrospace Systems, Inc, Richardson, TX 75083-1359 . 214-470-2106/2107 

t Elmwood Sensors, Pawtucket, Rl 02861 ..... 401-727-1300 

§t J-B-T Switches, Cutler-Hammer Prods, Eaton Corp, New Haven, CT 06509 

.... 203-772-2220 

t Kitovac Corp., Santa Barbara, CA 93140-4422 .... 805-684-4560 

t Line Electric Products, Hartford, CT 06141 ... 203-659-3573;1-800-331 -1137 

t Machine Components Corp., Plainview, NY 11803 .. —. 516-694-7222 

§ McGill Manufacturing Co, Inc, Valparaiso, IN 46383 .... 219-465-2200 

Microavionics Corp, Costa Mesa CA 92626 ..... /7f4-957“6904 

t Orbit Instrument Corp., Hauppauge, NY 11788 ... 516-435-8300 

Power Dynamics Inc, West Orange, NJ 07052 ..... 201 -736-5722 

t Saint Switch, Inc, St Charles, IL 60174 .. 312-377-3779 

t Tapeswitch Corp. of America Farmingdale, NY 11735 .. 516-694-6312 

§ T-Bar Incorporated, a Data Switch Co, Shelton, CT 06484 ... 203-926-1801 


Switches (MIL), RF-2440 

Arrow Hart Components, Cooper Industries, Charlottesville, VA 22906-9050, 


804-974-5100 ..... B*1684 

ASM Corporation, Smithfield, NC 27577,919-934-3104 .. B*1685 


CTS Corporation, Switch Div., Paso Robles, Paso Robles, CA 93446, 


§ Bowmar Instrument Corp, Data Entry Division, Clearwater, FL 34622-4796 


805-238-0350 


B*1713 


..... 813-573-2525 

§ Brady, W. H, Co, Xymox Div, Milwaukee, Wl 53201 . 414-355-8300 

CAM. Graphics Co, Inc, Amityville, NY 11701 .. 516-842-3400 

t Capitol Switch Inc, Danbury, CT 06810 . 203-744-3300 

§t Eaton Corp./MSC Producta Costa Mesa CA 92627 . 714-642-2427 

§ Elector, Inc, Exton, PA 19341 .. 215-524-2000;800-441-8246 

§ Electronics Research Associates Inc, Winsted, CT, 06098 . 203-379-2731 

Enerco, Inc, Seattle, WA 98108 ... 206-762-1422 

t GM Nameplate, Inc, Seattle, WA 98119 .. 206-284-2200 

§ Gunther, W, GmbH, D 8500 Nurnberg 82, WEST GERMANY ... (0)911 /65521 or 

65520 


§t Digitran Division, Xcel Corporation, Pasadena, CA 91107,818-791-5600 . 

B-1720 

EnTech Corporation, Simsbury, CT 06070, 2©3-658-2740;203-651-9557 .. B*1739 


Fifth Dimension, Inc., Trenton, NJ 08638, 609-393-8350 ... B*1740-1741 

t Janco Corp., Burbank, CA 91504,818-846-1800 ..... B*1778-1779 

t LSI Jennings, San Jose, CA 95122-2696,408-292-4025 .. B*1571 

Wiicoxon Research. Rockville, MD 20850, 301-330-8811 . B*2000 

Adams Rite Products, Inc, Glendale, CA 91204 ... 818-241 -5121 

t Bird Electronic Corp, Cleveland, OH 44139-2794 . 216-248-1200 

Computron Display Systema Xcel Corporation, Pasadena CA 91107 ... 818-791-5600 
Crosspoint, Div. of Info-Lite, Fairvlew, NJ 07022 .... 201 -941 -4455 


EEM 1989 §—Product sold through distributors t—Product meets MIL specs 
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Switches (MIL), RF-2440 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


t Daico Industries, Inc, Compton, CA 90224 .. . 213-631-1143 

t Dow-Key Microwave Corporation, Ventura, CA 93003 .. 805-650-0260 

tElec^pace Systems, Inc, Richardson, TX 75083-1359 . 214-470-2106/2107 

t Genwai Microwave Corporation, Amityviiie, NY 11701 . 516-226-8900 

tJFW Industries, Inc, Indianapolis, IN 46237 . 317-887-1340 

§ K&L Microwave; Inc, Salisbury, MD 21801 .... 301-749-2424 

Une Electric Products, Hartford, CT 06141 . 203-659-3573;1-800-331-1137 

tLoralMicrowave-Wavecom,Northridge;CA91324 . .. 818-882-3010 

t Machine Components Corp, Plainview, NY 11803 .. 516-694-7222 

t MACOM, Inc, Burlington, MA 01803 .... 617-272-3000 

t Mailee Switch Co, Upland, CA 91786 . 714-982-8988 

t Norsal Industries, Central islip, NY 11722 . 516^234-1200 

t Premier Microwave, Port Chester, NY 10573 . 914-939-8900 

§t RisK George, Inds, Kimball, NE 69145 . 308-235-4645 

t RLC Electronics, Inc, Mt Kisco, NY 10549 . 914-241-1334 

t Sage Laboratories, Inc, Natick, MA 01760 . . 508-653-0844 

Standard Grigsby, Inc, Flint Industries, Aurora IL 60507.. 312-844-4300 

§ Support Systems inti. Corp, Richmond, CA 94804 . 415-234-9090 

t Teledyne Microwave, Mountain View, CA 94043 ... . 415-968-2211 

Tele-TechCorporatioaBozeman,MT59715 ... 406-586-0291 

tTranscoProducta Inc, Camarillo, CA 93011-6003 . 805-987-8007 


Switch Harciware-2500 - See Vo/. C 
Switching Assemblies, PCB Mounted-5150 

Intaq Electrotouch Sys., GM Nameplate, Inc., Seattle, WA 98119,206-284-5475 


..... B«1866 

Interswitch, Wm. J. Purdy Co., Burlingame, CA 94010,415-347-8217 .... B«1867 

Jayco Plastics of California, Inc., Orange, CA 92665, 714-974-1701 . B*1868 

Mechanical Enterprises, Herndon, VA 22070, 703-435-9496 . B«1877 

Memtron Technologies, Inc., Frankenmuth, Ml 48734, 517-652-2656;800-234-7525 

.... .. .. B*1878 

Oak Switch Systems, Crystal Lake, IL 60014,815-459-5000 . ^.. B*1880 


Switching Systems, Audio-1300 - See Vo/. D 
Switching Systems, Test & Measurement-2900 - See Vo/. D 
Switch Seals, Environmental-2500 - See Vo/. C 
Swivel Units, Data Entry Terminals-1400 - See Vo/. C 
Synchronizers, PCM Bit-1900 - See Vo/. D 
Synchronizers (MIL), Antenna-2440 

Sanders Associates, Irxx, ECBD, A Lockheed Company, Manchester, NH 03108-8500 

.. 603-645-5548 

t Sanders/A Lockheed Co. Div. Microwave TechnIg. Ctr, Manchester, NH 03108 

. 603-645-6000 X 5548 

t Watkins-Johnson Co., Palo Alto, CA 94304 . 415-493-4141 

Synchros-4900 - See Vo/. D 

Synchros & Resolvers (MIL)-2440 

t Computer Conversions Corp., E Northport, NY 11731, 516-261-3300 .... D«1159 
t Vernitron Controls, Vemitron Corporation, San Diego, CA 92073, 619-428-5581 


. B«1313 

tAmerican Electronics, Fullerton, CA 92631 . 714-871-3020 

t Astro Instrument Corp., Pompano Beach, FL 33064 . 305-973-8900 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

§t Harowe Servo Controls, Inc. A Fasco Co, West Chests, PA 19380 . 215-692-2700 

t Industrial Control Co, Rockledga FL 32955 . 407-259-7105 

t innovatek Microsystems, Inc, Millerton, NY 12546-9720 . 914-373-9003 

t Natel Engineering Co, Inc, Simi Valley, CA 93063 .. 805-581-3950 

t Novatronics Inc, Stratford, Ontario. CANADA N5A 6V6 . 519-271-3880 

t SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 .. 201-376-1222 

t Transicoil. Inc, Worcester. PA 19490-9990. 215-277-1300 


Synchro Transmitters, Solid State-4900 - See Vo/. D 

Synthesizers, Delay Line-2350 - See Vo/. A 

Synthesizers, Frequency-2900 ~ See Vo/. D 

Synthesizers, Speech-2325 - See Vo/. D 

Synthesizers, Waveform-2900 - See Vo/. D 

Systems Integration - See Services, Systems integration (Vol. D) 

Tables, X-Y Axis - See Simulators, Motion (Vol. D) 

Tablets, Digitizing-2000 - See Vo/. D 

Tachometers, Generator-4900 - See Vo/. D 

Tachometers, Optical-4900 - See Vo/. D 

Tachometers, Pulse-4900 - See Vo/. D 

Tachometers, Stroboscopic-4900 - See Vo/. D 

Tape and Reel Packaging-4100 - See Vo/. D 

Tape Decks - See Recorders, Magnetic Tape (Vol. D), Transports, Tape 
(Vol.D) 

Tape Duplicators - See Duplicators, Magnetic Tape (Vol. D), 
Perforators,Paper Tape (Vol. D) 


Tape Recording Accessories-1300 - See Vo/. D 

Tape Search Equipment-2000 - See Vo/. D 

Tape Winders-2000 - See Vo/. D 

Tapes, Electrical lnsulatlon-3100 - See Vo/. C 

Tapes, Films & Foils, Pressure Sensitive-2500 - See Vo/. C 

Tapes, Heat Shrinkable - See Caps, Forms & Tapes, Heat Shrinkable 
(VoLC) 

Tapes, Magnetic, Cartridge-2000 - See Vo/. D 
Tapes, Magnetic, Reel-2000 - See Vo/. D 
Tapes, Magnetic, Digital Cassette-2000 - See Vo/. D 
Tapes, Numerical Control-2000 - See Vo/. O 
Tapes, Plastic Coated for Cable-2500 - See Vo/. C 
Technical Books-4200 - See Vo/. C 
Tees, Coaxial-3450 - See Vo/. A 
Tees, Waveguide-3450 - See Vo/. A 

Telecommunication Systems & Equipment - See Communications 
Systems, Telephone (Vol. D) 

Telemetering Systems, Electronic - See Communications Systems, 
Telemetering (Vol. D) 

Telephone Cords & Cord Sets - See Cords & Cord Sets, Telephone 

Telephone Handsets - See Handsets, etc. (Vol. D) 

Telephone Ringing Generators - See Generators, Signal (Vol. D) 

Telephone Sets, Exclusion Key-1900 - See Vo/. D 

Telephone Systems, Telephones Sound Powered - See 
Communications Systems, Telephone (Vol. D) 

Teleprinters, Auto Send/Receive-1900 - See Vo/. D 
Teleprinters, Keyboard Send/Receive-1900 - See Vo/. O 
Teleprinters, Receive Oniy-1900 - See Vo/. D 
Teletypewriters & EquipmenM900 - See Vo/. D 

Television Systems & Equipment, Cable (CATV) & Master Antenna 
(MATV) - See CATV Systems & Equipment (Vol. D) 

Television Systems & Equipment Closed Circuit-1900 - See Vo/. D 


Temperature Compensators-5300 

Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081 . B*1899-1900 

t Micro-Ohm Corp., Duarte, CA 91010,818-3575377 . . B*1907 

Quality Thermistor, Boise, ID 83709, 208-377-3373 . A*2199 

Western Elctrn. Comps. Corp., Camarillo, CA 93010, 805-482-8002 .. 8*1922-1925 

§t Anritsu Meter Co. of America, Franklin Lakes, NJ 07417 . 201 -848-0033 

Betatherm Corp., Shrewsbury, MA 01545 . 508-842-0516 

§EDl, Inc, Hauppauge, NY 11788 . 516-435-2808;1-800-DIAL EDL 

§ Jumo Process Control, Inc., Bergenfield, NJ 07621 . . 201-501-0060 

§ KRL/Bantry Components, Inc, Manchester, NH 03103 . 603-668-3210 

Midwest Components, Inc, Muskegon, Ml 49443 .. 616-777-2602 

Precision Resistor Co, Inc, Largo, FL 34647 ... 813-541-5771 

Richard-Lee Co, Cranford, NJ 07016 ... . 201-276-0710 


Temperature Indicators - See Meters, Temperature (Vol. D), Labels, 
Temperature Indicating (Vol. B) 

Temperature Sensors - See Transducers, Temperature (Vol. B) 
Tensile Testers - See Testers, Material (Vol. D) 

Terminal Blocks (Incl. Barrier Types)-2100 ~ See Vo/. C 
Terminal Blocks, DIN Rail Mounting-2100 - See Vo/. C 


Terminal Blocks, PC Board Mounting-2100 - See Vo/. C 

Terminal Boards-2100 - See Vo/. C 

Terminal Boards, Blocks, Strips (MIL)-2440 

Beau Products Div., Vemitron Corp., Laconia, NH 03247,603-524-5101 


. 0*1290,1293 

Oxley, Inc., Branford, CT 06405, 203-488-1033 ... B*1025 

WECO Electrical Connectors, Inc., Mooers, NY 12958, 518-298-4810 

. C*1564-1565 

§ WECO Electrical Connectors, Inc., Kirkland, Quebec, CANADA H9H 3L4, 

514-684-9136 . C*1664-1565 

Andon Elctms. Corp, Lincoln, Rl 02865 .. 401-333-0388 


Terminal Blocks, Panel Mounting-2100 - See Vol. C 


B*112 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Test Equipment (MIL)-3475 


Augat, Inc, Interconnecfion Products Group, Attleboro, MA 02703 508-222-2202 

Concord Electronics Corporation, New York, NY 10012 . 1-212-777-6571 

Doran Manufacturing Co, Cincinnati, OH 45225. 513-681 -5424 

Entrelec, Alsthom International, Spring Valley, NY 10977 . 914-425-7460 

FIC Corp, Rockville, MD 20852 . 301-881-8124;800-638-6594 

t Flight Connector, TransTechnology Electronics, Peoria IL 61615-1584 .. 309-693-3300 

Jan Hardware Mfg. Co, Long Island City, NY 11101 .. 718-361 -0800 

§ Jolo Industries, Inc, Garden Grove, CA 92643 . 714-554-6840 

§ Reliance Comm/Tec, Reliance Electric, Cleveland, OH 44199 . 800-245-4501 

§t Syracuse Electronics, Pass & Seymour, Inc, Syracuse, NY 13221 . 315-468-6211 


Terminal Equipment, Digital-2000 — See Vol. D 
Terminal Strips (Incl. Barrier Types)-2100 - See Vol. C 
Terminals, Communications-2000 — See Vol. D 
Terminals, Credit Authorization-2000 - See Vol. D 
Terminals, Crimp-2100 - See Vol. C 

Terminals, Data Display (Incl. Alphanumeric & Graphic)-2000 ~ See 
Vol. D 

Terminals, Data Entry, Muitimedia-2000 — See Vol. D 
Terminals, Disconnecting-2100 - See Vol. C 
Terminals, Display-2000 - See Vot. D 
Terminals, Double Level-2100 - See Vol. C 
Terminals, Feedthru-2500 - See Vol. C 
Terminals, Ferrule, Cable-End-2100 - See Vol. C 
Terminals, Financial-2000 - See Vol. D 
Terminals, Fused-2100 - See Vol. C 
Terminals, Ground-2100 - See Vol. C 


Cinch Connector Division, Labinai Components & Systems Inc, Elk Grove Village, IL 


60007.. 312-981-6000 

§ Concord Electronics Corporation, New York, NY 10012 .. 1-212-777-6571 


Dubbeldee Harris Diamond Corp.;D. Drukker & Zn. N.V, ML Arlington, NJ 07856 

. 201-770-1420 

Fibronics International Inc, Communications Way, Hyannis, MA 02601-1892 


... 508-778-0700 

t Foundation Instruments Inc, Nepean, ON, CANADA K2E 7J6 . 613-226-4000 

t Light Control Systems Inc, Tyngsboro, MA 01879. . 617-649-9870 

t Math Assocs., Westbury, NY 11590.. 516-334-6800 

t Optelecom, Inc, Gaithersburg, MD 20877 . . . 301-840-2121 

§ Phoenix Contact, Harrisburg, PA 17111 . 717-944-1300 

Sumitronics, Inc,, Sumitomo Corporation, Sunnyvale, CA 94086 . 408-737-7683 

§ Thomas & Betts Corporation, Bridgewater, NJ 08807 .. 201-685-1600 

U.S. Instr. Rentals, San Mateo, CA 94403 .... 800-824-2873 


Terminations, Microwave-3450 — See Vol. A 
Terminations, VHF, Video, Pulse-1900 ~ See Vol. D 
Termination Systems, Wire-2100 ~ See Vol. C , 

Test Assemblies (MIL)-2440 

Qualitec Technologies, Inc., Palo Alto, CA 94303-1706, 408-984-1763 ... D*1336 

t Cardinal Control Co, Kensington, CT 06037 . . 203-828-6379 

Computer Doctors, College ParK MD 20740 . 1-800-RAM-STAR;301-474-3095 

Grim Corporation, Medford, NJ 08055-0968 . 609-267-7950 

SPS Inc. (Muirhead Vactric), Springfield, NJ 07081 . 201-376-1222 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 . 215-673-5600 

U.S. Instr. Rentals, San Mateo, CA 94403 . 800-824-2873 

Test Equipment - See Meters, Acceleration, Admittance, etc. (Vol. D) 

Test Equipment, Closed Circuit TV-Aiso See Television Systems & 
Equipment, Closed-Circuit-2900 See Vol. D 

Test Equipment, Color TV-2900 - See Vol. D 

Test Equipment, Data Communications, Monitors & Recorders-2900 
- See Vol. D 


Terminals, Intelligent/Programmable, Batch-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Interactive-2000 - See Vol. D 

Terminals, Intelligent/Programmable, Multiprogramming-2000 - 
See Vol. D 

Terminals, Intelligent/Programmable, Multiuser-2000 — See Vol. D 
Terminals, Intelligent/Programmable, Real Time-2000 — See Vol. D 

Terminals, Intelligent/Programmable, Transaction Processing-2000 
- See Vol. D 

Terminals, LED/Lamp lndicators-2100 - See Vol. C 

Terminals, Lug (All Types)-2100 - See Vol. C 

Terminals, Miniature & Subminiature-2100 — See Vol. C 

Terminals, Point-of-Sale-2000 - See Vol. D 

Terminals, Printed Circuit Board-2100 - See Vol. C 

Terminals, Push-on, Quick Disconnect — See Connectors & 
Terminals, Push-on, Quick Disconnect (Vol. C) 

Terminals, Solderless-2100 - See Vol. C 

Terminals, Standoff-2100 — See Vol. C 

Terminals, Threaded-2100 - See Vol. C 

Terminals, Touch - See Touch Terminals (Vol. D) 

Terminals, Turret-2100 — See Vol. C 

Terminals, Wirewrap-2100 See Vol. C 

Terminals (MIL), Ground Data-2440 


Test Equipment, Fiber Optic-2475 

t Advantest America, Inc., Uncolnahire, IL 60069, 312-634-2552 . 0*1215-1217 

Berkeley Nucleonics Corp., Richmond, CA 94804, 415-234-1100 . D*1230 

Dymec Silicon Transistor Corp., Winchester, MA 01890, 617-729-7870 

.. 0*1206-1207 

Genstar Rental Electronics, Inc., Woodland Hills, CA 91367, 800-331-3440 (in 

CA);800-227-8409 . D*1277 

Litton Poly-Scientific, Div. of Litton industries, Blacksburg, VA 24060-3100, 

703-953-4751 . B*1208 

Ross Engineering Corp., Campbell, CA 95008,408-377-4621 . B*1217 

Advantest Corporation, Tokyo 163, JAPAN. 03-342-7500 

Ametek Controls Div., Ametok Fiber Optic Products, Feasterville, PA 19047 

. 215-355-6900 

t Anritsu, Oakland, NJ 07436 . 201 -337-1111,-800-255-7234 

Biddlelnstruments, Blue Bell, PA 19422 . 215-646-9200 

Contact East N. Andover, MA 01845 . 508-682-2000 

DSA lnc.(Dai-lchi Shoji of America), Div. of Leader Instruments, New York, NY 10011 

. 212-691-9050 

EG&G Gamma Scientific, Div. of EG&G Ino, San Diego, CA 92123 . 619-279-8034 

§ EXFO EO. Engineering, Quebec City, Quebec, CANADA G1N 3Y2. 416-683-0211 

§ Feedback, Berkeley Hghts, NJ 07922. 201-464-5181 

t Force, Inc., Christiansburg,VA 24073 . 703-382-0462 

GTE Fiberoptic Products, Williamsport PA 17701 ... 717-326-6591 ;1-800-FBR-OPTICS 

§ Hewlett-Packard Co., Cupertino, CA 95014 . 800-752-0900 

tINTELCO, Acton, MA 01720 . 508-264-4485 

t Math Assocs, Westbury, NY 11590 . 516-334-6800 

3 M Photodyne Inc, Camarillo, CA 93010 . 805-388-8378 

t Power Technology, Inc., Little Rock, AR 72219 . 501-568-1995 

§Slecor Electro-Optic Products, Siecor Corporation, Research Triangle Park, NC 27709 

. 1-800-888-LAN1;919-481-5100 

Sumitronics, lnc„ Sumitomo Corporation, Sunnyvale, CA 94086 .. 408-737-7683 

Tektronix, Inc, Beaverton, OR 97077 . 800-835-9433 

U.S. Instr. Rentals, San Mateo, CA 94403 . 800-824-2873 

Velmex, Inc, East Bloomfield, NY 14443 . 716-657-6151,-800-642-6446 

t York Technology, Inc., Burbank, CA 91502 ... 818-955-8927 

Test Equipment, Mechanical Impedance-2900 - See Vol. D 
Test Equipment, Memory Systems, Disk-2900 - See Vol. D 


U.S. Terminals, Cincinnati, OH 45243, 513-561-8145 . C*1557 

Augat, Inc, Interconnection Products Group, Attleboro, MA 02703 . 508-222-2202 

fAydin Corp, Horsham, PA 19044 .. 215-657-7510 

t Miltope Corp, Melville, NY 11747 . 516-420-0200 

t Northern Precision Labs, Fairfield, NJ 07006 . 201-227-4800 

t Stanford Telecommunications, Inc, Santa Clara, CA 95054 . 408-748-1010 


Terminations, Antenna-Aiso See Dummy Loads-2500 — See Vol. C 
Terminations, Cable-2100 - See Vol. C 


Terminations, Fiber Optic-2475 

t Interoptics, Purdy Group, Burlingame, CA 94010, 415-347-7727 . B*1214 

§t MERET, Inc., Santa Monica, CA 90404-4998,213-828-7496 . B*1215 

Sharp Electronics Corp., Microelectronics Div., Mahwah, NJ 07430, 201-529-8757 
...... B*1219 

AugaL Inc, Interconnection Products Group, Attleboro, MA 02703 ... 508-222-2202 


Test Equipment, Motor-2900 - See Vol. D 

Test Equipment, Rental & Lease - Also See Services, Electricai 
Measurement & Test-2900 - See Vol. D 

Test Equipment, RFI Susceptibility-2900 - See Vol. D 
Test Equipment (MIL)-3475 

Ball Corp., Efratom Division, Irvine, CA 92718-1605. 714-770-5000 . A*1349 

Blue M, A Unit of General Signal, Blue Island, IL 60406, 312-385-9000 ... D«1296 
Clnris Systems, Salt Lake City, UT 84115,801-466-6600;800-424-7747 ... D*1233 

lET Ubs, Inc., Westbury, NY 11590, 516-334-5959 . D*1286-1293 

North Atlantic industries, Hauppauge, NY 11788, 516-582-6500 . D*1328 

t Sunrise Electronics; Inc., Glendora, CA 91740, 818-914-1926 . . D*1348 

American Electronic Laboratories, Inc, Lansdale, PA 19446 .. 215-822-2929 

Astrosystems, Lake Success, NY 11042 ..... 516-328-1600 
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Test Equipment (MIL)-3475 (Cont’d) PRODUCT INDEX & DIRECTORY 


t Atec, Inc, Houston, TX 77055 ......... 713-468-7971 

. t Bird Electronic Corp, Cleveland, OH 44139-2794 .. 216-248-1200 

Cincinnati Sub-Zero Prods, Cincinnati, OH 45241 .. 513-772-8810 

t Collins Avionics Divisions, Rockwell Inti, Cedar Rapids, lA 52498 . 319-395-1000 

§t Colorado Data Systems, Inc, Englewood, CO 80110 .. 303-762-1640 

Custom Scl. Instrs, Cedar Knolls, NJ 07927 . 201-538-8500 

§EDL, Inc, Hauppauge, NY 11788 . 516-435-2808;1-800-DIAL EDL 

t Electro-Optical Industries, Santa Barbara, CA 93130 . 805-964-6701 (ext 280) 

Elgar/Intepro Systems, San Diego, CA 92121 . 619-458-0261 ;1-800-854-2213 

t Everett/Charles Test Equipment Inc, Pomona, CA 91767 . 714-621-9511 

t Hafstrom Technical Products, Inc, San Diego, CA 92109..... 619-274-8822 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 .. 516-261 -7000 

t Honeywell Inc, Aerospace & Defense Grfx, Minneapolis, MN 55408 . 612-870-5186 

t Industrial Control Co, Rockledge, FL 32955 .. 407-259-7105 

Julie Research Labs, New York, NY 10001 . 212-633-6625 

t Kay Elemetrics Corp, Pine Brook. NJ 07058-9798 . 201-227-2000 

LTX, Westwood, MA 02090 .. .. 617-461-1000 

t Natel Engineering Co, Inc, Simi Valley, CA 93063 . 805-581-3950 

t NH Research, Incorporate^ Instrumentation Products Division, Irvine, CA 92714 

. 714-474-3900 

t Pacific Electro Dynamics, Inc, Redmond, WA 98073-9745 . 206-881-1700 

t Photo Research:Kollmorgen, Chatsworth, CA 91313-2192 . 818-341-5151 

Plessey Electronic Systems Corp, Wayne, NJ 07470 .. 201-633-6000 

t Production Automation, Inc, Santa Clara, CA 95054 . 408-980-9880 

t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 . 203-753-5840 

Schenck Pegasus Corp, Troy, Ml 48083 ... 313-689-9000 

t Tektronix, Inc, Beaverton, OR 97077. 800-835-9433 

fTeledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

Telephonies Corporatlon/PRD Instruments, Huntington, NY 11743 

. 516-549-6415/6102 

t Trio-Tech International, San Fernando, CA 91340 .. 818-365-9200 

Varo Electron DevicesiAn Imo Inds Co, Garland, TX 75046.. 214-487-4129 

Veeco Instruments Inc, Plainview. NY 11803 .... 516-349-8300 

t Watkins-Johnson Co, Pak) Alto, CA 94304 . . 415-493-4141 

tZehntel, Inc, Walnut Creek, CA 94598 . 415-932-6900 


Test Fixtures, ATE-2900 ~ See Vol. D 
Test Methods (MIL)-2440 

Instrument Specialties Co., Delaware Water Gap, PA 18327, 717-424-8510 

.. D-1298 

Product Technology, Inc., Irvine, CA 92714,714-474-8998 . . C«1719 

QualHec Technologies, Inc., Palo Alto, CA 94303-1706,408-984-1763 ... D«1336 

LTX, Westwood, MA 02090 .. .. 617-461-1000 

RTS Systems, Inc, BurbanKCA 91506 .. 818-566-6700 

t Zehntel, Inc, Walnut Creek, CA 94598 . 415-932-6900 

Test Points, PCB Mounted-2500 - See VoL C 
Test Sets, Communications-1900 ~ See Vol. D 
Test Sets (MIL)-2440 

Instrument Specialties Co., Delaware Water Gap, PA 18327, 717-424-8510 


. D*1298 

Qualitec Technologies, Inc., Palo Alto, CA 94303-1706,408-984-1763 ... D«1336 

t Atec, Inc, Houston, TX 77055 . 713-468-7971 

t Boeing Electronics, Seattle, WA 98124-6269 . 206-657-7474 

tCabletest Products Co, Melrose, MA 02176 .. 617-665-2932 

CDS - Colorado Data Sys, Englewood, CO 80110 . 303-762-1640;800CDS-ATE1 

t Computer Conversions Corp, E Northport, NY 11731 . 516-261 -3300 

t Comtech Microwave Corp, Comtech Corp, Hauppauge, NY 11788 . 516-435-4646 

t Electro-Optical Industries, Santa Barbara, CA 93130 . 805-964-6701 (ext 280) 

t ETM Electromatic Inc, Newark, CA 94560 ... 415-797-1100 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 . 516-261 -7000 

t Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 . 612-870-5186 

t Natel Engineering Co, Inc, Simi Valley, CA 93063 . 805-581-3950 

t Northern Precision Labs, Fairfield, NJ 07006 . 201-227-4800 

t Pacific Electro Dynamics, Inc, Redmond, WA 98073-9745 . 206-881 -1700 

t Production Automation, Inc, Santa Clara, CA 95054... 408-980-9880 

t Sunrise Electronics, Inc, Glendora, CA 91740 . 818-914-1926 

fTeledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 

Varo Electron Devices An Imo Inds. Co, Garland, TX 75046 . 214-487-4129 

Wavetek San Diego, Inc, San Diego, CA 92123 . 619-279-2200 


Test Systems, Automatic DC-2900 - See Vol. D 

Test Systems, Board-2900 - See Vol. D 

Test Systems, Component-2900 - See Vol D 

Test Systems, Computer Controlled (Automatlc)-2900 - See Vol. D 

Test Systems, Development Engineering - See Services, Assembly & 
Fabrication (Vol. D) 

Test Systems, Functional-2900 - See Vol D 

Test Systems, Hall Effect-2900 - See Vol D 

Test Systems, IC-2900 - See Vol D 

Test Systems, Thermal Stress-2550 - See Vol D 

Test Systems, Ultrasonic, Computer Controlled-2900 -- See Vol D 

Test Systems, VLSI & Memory-2900 - See Vol D 

Testers, Accelerometer - See Calibrators, Accelerometer (Vol. D) 


Testers, Armature‘-2900 - See Vol D 

Testers, Battery-2900See VoL D 

Testers, Bit Rate-2900 ~ See Vol D 

Testers, Burn-in, Aging-2550 - See Vol D 

Testers, Cabie-2900 - See Vo/. D 

Testers, Capacitor-2900 ~ See Vol D 

Testers, Circuit - See Testers, Signal Tracing (Vol. D) 

Testers, Coil & Transformer-2900 - See Vol D 

Testers, Communication Equipment (Automatic)-2900 - See Vol D 

Testers, Component Linearity-2900 - See Vol D 

Testers, Corona-2900 - See Vol D 

Testers, CRT-2900 - See Vol D 

Testers, Diode-2900 - See Vol D 

testers, Electron Beam-2900 — See Vol D 

Testers, Electrical Parameter-2900 - See Vol D 

Testers, Electric Power - See Monitors, Power, AC & DC (Vol. D) 

Testers, Encoder-2900 - See Vol D 

Testers, Fiber Optic-2900 - See Vol D 

Testers, Ground Resistance - See Meters, Ohm (Vol. D) 

Testers, Heat, Manual-2550 - See Vol. D 

Testers, Hipot - See Testers, Insulation Breakdown (Vol. D) 

Testers, Insulation Breakdown-2900 - See Vol D 

Testers, Insulation Resistance-2900 ~ See Vol D 

Testers, Integrated Circuit (Automatic)-2900 - See Vol D 

Testers, Integrated Circuit (Manual)-2900 - See Vol D 

Testers, Interface-2900 - See Vol D 

Testers, LED & LED Arrays-2900 - See Vol D 

Testers, Life, Component-2550 - See Vol. D 

Testers, Logic Card-2900 - See Vol D 

Testers, Loopback-2900 - See Vol D 

Testers, Magnetic Core-2900 - See Vol D 

Testers, Magnetic Head Media-2900 ~ See Vol D 

Testers, Magnetic Medium-2900 - See Vol D 

Testers, Magnetron-2900 ~ See Vol D 

Testers, Material-2550 - See Vol D 

Testers, Memory Board-2900 - See Vol D 

Testers, Meter-2900 - See Vol D 

Testers, Microwavb-2900 - See Vol D 

Testers, Modem-2900 - See Vol D 

Testers, Motor-2900 - See Vol D 

Testers, Multibus-2025 -> See Vol D 

Testers, PIND-2900 - See Vo/. O 

Testers, Potentiometer-2900 - See Vol. D 

Testers, Power Suppiy-2900 - See Vol D 

Testers, Pulse Jitter-2900 - See Vol D 

Testers, Relay-2900 - See Vol D 

Testers, Resistivity-2900 -- See Vol D 

Testers, Resistor-2900 - See Vol D 

Testers, ROM Devices-2900 - See Vol D 

Testers, Servo - See Analyzers, Servo (Vbl. D) 

Testers, Shock-2550 - See Vol. D 
Testers, Short Turn ~ See Testers, Coil (Vol. D) 
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Thermocouples, Elements & Accessories-5300 


Testers, Signal Tracing-2900 — See Vol. D 
Testers, Solderabiiity-4100 - See Vol. D 
Testers, Synchro/Resolver-2900 - See Vol. D 
Testers, Thickness (ail types)-2900 — See Vol. D 
Testers, Thyristor-2900 — See Vol. D 

Testers, Tracking & Erosion Resistance (lnsulation)-2900 - See 
Vol. D 

Testers, Transistor-2900 — See Vol. D 
Testers, Transmission & Delay-2900 — See Vol. D 
Testers, Tube-2900 - See Vol. D 

Testers, Vibration-Also See Services, Environmental Test-2900 ~ 
See Vol. D 

Testers, Voltage-2900 — See Vol. D 
Testers, Voltage Breakdown-2900 ~ See VoL D 
Testers, (MIL)-2440 

Qualitec Technologies, Inc., Palo Alto, CA 94303-1706, 408-984-1763 ... D«1336 

t Northern Precision Labs., Fairfield, NJ 07006 . 201-227-4800 

t Pacific Electro Dynamics, Inc., Redmond, WA 98073-9745 . 206-881-1700 

t Production Automation, Inc, Santa Clara, CA 95054 . 408-980-9880 

t Trio-Tech International, San Fernando, CA 91340 . 818-365-9200 

Testing, Environmental ~ See Services, Environmental Testing (Vol. D) 
Thermal Converters - See Converters, Thermal (Vol. B) 

Thermal Imagers - See Imagers, Thermal (Vol. D) 

Thermal Platforms-2900 -- See Vol. D 
Thermistors-5300 

Betalherm Corp., Shrewsbury, MA 01545, 508-842-0516 .. B«1889 

Cambridge Aeroflo, Inc., Shirley. MA 01464, 508-45-2346 . C*1641 

§ Dale Electronics, Inc., El Paso Div., El Paso, TX 79926-6728,915-592-3253 

. 1890-1893 

Elmwood Sensors, Pawtucket, Rl 02861, 401-727-1300 . B-1895 

§t Fenwal Electronics/APD, Kidde, Inc., Milford, MA 01757, 508-478-6000 .. B*1896 

§t Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081 . B* 1898-1900 

§ Keystone Carbon, Thermistor Div., St Marys, PA 15857, 814-781-1591 

.. B*1901-1903 

Mepco/Centralab, North American Philips Corporation, Mineral Wells, TX 76067, 

817-325-7871 . A*1981 

§ Midwest Components, Inc., Muskegon, Ml 49443, 616-777-2602 .... B*1910-1911 

§t Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 . A«1999 

NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 . D«1407 

Omega Engineering, Stamford, CT 06907, 800-826-6342 .. C*1907 

t Quality Thermistor, Boise, ID 83709, 208-377-3373 ... A*2198-2199, B*1915 

Western Elctrn. Comps. Corp., Camarillo, CA 93010, 805-482-8002 .. B*1922-1925 

Advanced Thermal Products, Inc., St Marys, PA 15857 . 814-772-0278 

§ Allen Co, Inc, Robert G, N. Hollywood, CA 91605 . 818-765-8300; 800-999-3711 

Alpha Thermistor, Inc, San Diego, CA 92121 . 619-549-4660 

Aftech Corp, Somerville, NJ 08876 . 201-359-4454 

§ Atkins Technical Inc, Gainesville, FL 32608 . 904-378-5555 

Barber-Colman Co, Indl. Instrs. Div, Rockford, IL 61125-7040 . 815-877-0241 

Canadian Thermostats & Control Devices Ltd, Montreal, PQ, CANADA H4P2B8 

. 514-739-3274 

fThe Carborundum Company, Electronic Ceramics, Niagara Falls, NY 14302 


... 716-278-2000 

§ Colber Corp, Irvington, NJ 07111 . 201-371-9500 

§ Dale Electronics, Techno Division, Van Nuys, CA 91405-1139 . 818-781 -1642 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 ... 513-866-3300 

Digitec, Marion, OH 43302 . 614-387-3444 

§ Dowty Electronics Co, Thermocontrol Div, Brandon, VT 05733 . 802-247-6811 

§ EDL, Inc, Hauppauge, NY 11788 . 516-435-2808;1 -800-DIAL EDL 

ElectronicComponentAssembly, Inc, San Diego, CA 92121 . 619-549-0808 

t EMCA/ ROHM & HAAS, Montgomeryville, PA 18936 ... 215-855-1000 

Extech Instruments Corp, Waltham, MA 02154 ... 617-890-7440 

§ FENWAL INC, Ashland, MA 01721 .... 508-881-2000 

§ GC-Thorsen, Rockford, IL 61105-1209 .. 815-968-9661 

§t Gordon Co.:Watlow, Richmond, IL 60071 . 815-678-2211 

Hughes Aircraft Co, Microelctms. Sys. Div, Irvine, CA 92715 . 714-752-3800 

§ Industrial Computer Designs, Inc, Westlake Village, CA 91362 . 818-889-3179 

Interelectronics Corp, Congers, NY 10920 . 914-EL8-8000 

International Mircoelectronics, Arlington, TX 76003 . 817-561-2244 

International Resistive Company, Boone, NC 28607... 704-264-8861 

§ Law, R E Instrument Inc, Palos Hills, IL 60465 . 312-974-4000 

§ Love Controls Corp, Wheeling, IL 60090 . 312-541-3232 

Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation, Riviera Beach, FL 

33404... 407-881-3200 

Micro Devices Product Group, Therm-O-Disc, Inc, Mansfield, OH 44907 

... 419-525-8500 

Mouser Electronic^ Mansfield, TX 76063 . 800-346-6873 

§ Murata Manufacturing Co, Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 
Philips Circuit Assemblies, A Subdivision of North American Philips Corp, West 
Lafayette, IN 47906 .... 317-463-2536 


Philips Electronics Ltd, Philips Comps, Scarborough, ONTARIO, CAN. M1B 1M8 


. 416-292-5161 

t Piezo Electric Products, Inc, Metuchen, NJ 08840 . 201-548-2800 

Raychem Corp, Elctma Grp, Menlo Park, CA 94025 . 415-361-3860 

§ RFL Inds, Inc., (DBA) Dowty Elctms. Co, Brandon, VT 05733 ... 802-247-6811 

§ Science/Electronics, Dayton, OH 45401-0986 . 513-859-5555 

t Sensor Scientific, Inc., Fairfield, NJ 07006 . 201 -227-7790;800-524-1610 

§t Sfemice, Inc., Grand Junction, CO 81502 . 303-242-0810 

§Shokai Far East Ltd, Hartsdale, NY 10530 ... 914-681-0700 

Stetron International, Inc, Buffalo, NY 14203 .. 716-854-3443 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 —. 215-673-5600 

Sylvania GTE Control Devices, Standish, ME 04084 .. . 207-642-4535 

§TDK Corporation, Electronic Components & Material, Tokyo, JAPAN 103 

. (03)278-5111 

Techno, Inc, Van Nuys, CA 91405 ... 818-781 -1642 

§ Tegam, Inc, Madison, OH 44057... 216-428-7505 

Therm-O-Disc, Inc, Sub. Emerson Elec. Co, Mansfield, OH 44907 . 419-525-8500 

t Thermometries, Inc, Edison, NJ 08817-4695 . 201-287-2870 

§ United Electric Controla Watertown, MA 02172 . ... 617-926-1000 

§t Unitrode Corp, Watertown, fM 02172 . 617-926-0404 

§t Victory Engineering Corp., Springfield, NJ 07081 . 201-379-5900 

§t Weed Instrument Co., Inc, Round Rock, TX 78664-0300 .. 512-255-7043 

§t Yellow Springs Instrument Co, Yellow Springs, OH 45387 . 513-767-7241 

Thermistors, Surface Mount-5300 

Betatherm Corp., Shrewsbury, MA 01545, 508-842-0516 . B*1889 

§ Dale Electronics, Inc., El Paso Div., El Paso, TX 79926-6728, 915-592-3253 

. B*1890-1893 

Fenwal Electronics/APD, Kidde, Inc., Milford, MA 01757, 508-478-6000 .. B*1896 

§ Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081 . B*1900 

Keystone Carbon, Thermistor Div., St Marys, PA 15857,814-781-1591 .. B*1902 
Midwest Components, Inc., Muskegon, Ml 49443, 616-777-2602 

... B«1908-1909,1911 

Quality Thermistor, Boise, ID 83709, 208-377-3373 . A*2198-2199 

t Sensor Scientific, Inc., Fairfield, NJ 07006, 201-227-7790,-800-524-1610 

. B»1918-1919 

Western Elctrn. Comps. Corp., Camarillo, CA 93010, 805-482-8002 .. B*1922-1925 

Alpha Thermistor, Inc., San Diego, CA 92121 . 619-549-4660 

Canadian Thermostats & Control Devices Ltd., Montreal, PQ, CANADA H4P2B8 

. 514-739-3274 

§ Dale Electronics, Techno Division, Van Nuys, CA 91405-1139 . 818-781-1642 

ElectronicComponentAssembly, Inc., San Diego, CA 92121 . 619-549-0808 

§FENWAL INC., Ashland, MA 01721 . 508-881-2000 

Instrulab, Dayton, OH 45404 ... 513-223-2241 

§ Murata Manufacturing Co., Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951 -9111 

Sfernice, Inc., Grand Junction, CO 81502 . 303-242-0810 

Stetron International, Inc., Buffalo, NY 14203 . 716-854-3443 

t Thermometries, Inc., Edison, NJ 08817-4695 . 201-287-2870 


Thermocouple Devices & Materials — See Cooling/Heating Modules, 
Thermoelectric (Vol. B) 

Thermocouple Interfaces for Personal Computers-2000 — See 
Vol.D 

Thermocouples, Elements & Accessories-5300 


Best Technology Inc., Seattle, WA 98109, 206-382-1300. B«1888 

Calex Mfg. Co., Inc., Pleasant Hill, CA 94523, 415-932-3911 ... D«1008 

Melcor/Materials Elctrn. Prods., Trenton, NJ 08648, 609-393-4178 .. B«1904-1905 
NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 . D*1407 

Omega Engineering, Stamford, CT 06907, 800-826-6342 . C*1907, D*1015 

PPM, Inc., Cleveland, OH 44139, 216-349-2300 . D-1334 

Quality Thermistor, Boise, ID 83709, 208-377-3373 . B«1914 

Acme Elec. Heating Corp., Hialeah, FL 33013 . 305-685-8326 

t Alberox Corporation, New Bedford MA 02745 ... 508-995-1725 

Alpha-M Corp, Dallas, TX 75229 . 214-406-0424 

§ Alpha Wire Corp, Elizabeth, NJ 07207-0711 . 201-925-8000 

§ Anritsu Meter Co. of America, Franklin Lakes, NJ 07417.. 201 -848-0033 

§ Athena Controls, Inc., Plymouth Meeting, PA 19462 . 215-828-2490 

§ Atkins Technical Inc, Gainesville, FL 32608 —.. 904-378-5555 

t Aydin Vector Div, Aydin Corp, Newtown, PA 18940-0328 ... 215-968-4271 

§t Bailey Controls Co, Div. of Babcox & Wilcox, Wickllffe, OH 44092 . 216-585-8500 

Ballantine Laboratories, Inc, Sub. of ES.I. Inc, Boonton, NJ 07005 . 201-335-0900 

Barber-Colman Co, Indl. Instrs. Div, Rockford IL 61125-7040 . 815-877-0241 

§ Bartlett Instrument Co, Ft Madison, lA 52627 ..... 319-372-8366 

§ Beckman Industrial Corp., Emerson Electric Co, San Diego, CA 92123 .. 619-495-3200 

Burling Instruments, Chatham, NJ 07928 ... 201-635-9481 

Ceramaseal, New Lebanon, NY 12125..... 518-794-7800 

C.G. Instruments, Dayton, OH 45459 .... 513-434-7643 

§ColberCorp, Irvington, NJ 07111 ... 201-371-9500 

T DELTA M Corporation, Oak Ridge, TN 37830 ... 615-483-1569 

§ Digitec, Marion, OH 43302 .... 614-387-3444 

§ Dowty Electronics Co, Thermocontrol Div, Brandon, VT 05733 ......... 802-247-6811 

§ EDL, Inc, Hauppauge, NY 11788 . 516-435-2808;1-800-DIAL EDL 

Electro Physics Co., Inc, Waukegan, IL 60085.... 312-249-5801 

Elmwood Sensors, Pawtucket Rl 02861 .... 401-727-1300 

t Engine Systems Division, Simmonds Precision, Nonvich, NY 13815 . 607-335-5000 

§ E-Squared Technology Corp, Ventura, CA 93003 . 805-644-9544 

§ FENWAL' INC., Ashland, MA 01721 .. 508-881-2000 

t FTS Systems, Inc, Stone Ridge, NY 12484 .... 914-687-0071 

General Resistance, A Prime Technology Company, N. Branford CT 06471 

. 203-481-5721 

t GIC Thermodynamics, Royal Oak, Ml 48073 .... 313-280-1648 

§t Gordon Co.:Watlow, Richmond IL 60071 ..... 815-678-2211 

Hades Manufacturing Corp, Farmingdale, NY 11735 .... 516-249-4244 
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§t Heraeus Ino, Temp. Measurement Group, S. Plainfield, NJ 07080 .. 201-755-4800 

Highland Technok^, Inc., San Francisco, CA 94122 . 415-753-5814 

Hy-Cal Engineering, El Monte, CA 91731 ..... 818-444-4000 

Julie Research Labs, New York, NY 10001 ... 212-633-6625 

§ Jumo Process Control, Inc, Bergenfieid, NJ 07621 . 201 -501-0060 

t Lake Shore Cryotronics, Inc, Westerville, OH 43081 . 614-891-2243 

§ Law, R E instrument, Inc, Patos Hills, IL 60465 .. 312-974-4000 

Leeds & Northrup, General Signal, North Wales, PA 19454.... 215-699-2000 

§ Love Controls Corp, Wheeling, IL 60090 ...... 312-541-3232 

Minco Products, Minneapolis, MN 55432.. 612-571-3121 

§ Mbdutec, Manchester, NH 03103 ... . 603-669-5121 

t Narda Microwave Corp, Subsidiary of Loral Coip, Hauppauge, NY 11788 

.... 516-231-1700 

§ Pyrocom Co, Seattle, WA 98133. .. . 206-365-3535 

§t Revere Corporation of America, Wallingford, CT 06492 ... 203-269-7701 

§ RFL Inds, Inc, (DBA) Dowty Elctma Co, Brandon, VT 05733 .. 802-247-6811 

Richards, Arklay S, Co, Inc, Newton Highlands, MA 02161-1793 . 617-527-4385 

§ Science/Electronics, Dayton, OH 45401-0986 . 513-859-5555 

§ S. F. Products Corporation, Southport, CT 06490.. 203-929-6180 

Solder Absorbing Technology (SAT), A Spirig Co, Springfield, MA 01108 

...... 800-628-8862 

§ Sunshine Scientific Instruments, Philadelphia, PA 19115 . 215-673-5600 

t Syscon Inti, Inc, So. Bend, IN 46618-1096. . . 219-232-3900 

Teledyne Semiconductor, Mountain View, CA 94039-7267 . 415-968-9241 

Telephonies Corporation/PRD Instruments, Huntington, NY 11743 

. 516-549-6415/6102 

§Temptronic Corporation, Newton, MA 02158 . 617-969-2501 

tThermo Electric, Saddle Brook NJ 07662 ..... 201-843-5800 

t Thermometries, Inc, Edison, NJ 08817-4695 . 201 -287-2870 

§ United Electric Controls, Watertown, MA 02172 ... 617-926-1000 

Veeco Instruments Inc, Plainview, NY 11803 .. 516-349-8300 

§t Weed Instrument Co, Inc, Round Rock TX 78664-0300 . 512-255-7043 

§ WestCon, Marion, OH 43302.. 614-382-5771 

§ West Instrument A Mark IV Company, Schiller Park IL 60176 . 312-678-6400 

§ Yellow Springs Instrument Co, Yellow Springs, OH 45387 . 513-767-7241 


Thermoelectric, Modules ~ See Cooiing/Heating Modules, 
Thermolectric (Vol. B) 

Thermographs-2900 - See VoL D 

Thermometers, Electronic (All Types) - See Meters, Temperature 
(Vol.D) 

Thermometers, Microscopic, lnfrared-2900 - See Vol. D 
Thermometers, Resfstance-2900 - See Vol. D 

Thermostats-Also See Switches, Thermally Actuated; 
Controls, Temperature-5300 

t Airpax Co., Frederick Div., Frederick, MD 21701, 301-663-5141 . B«1887 

t Elmwood Sensors, Pawtucket, Rl 02861, 401-727-1300 . B*1894 

Fenwal Electronics/APD, Kidde, Inc., Milford, MA 01757. 508-478-6000 .. B«1896 
Micro Devices Product Group, Therm-O-Disc, Inc., Man^eld, OH 44907, 

419-525-8500 .. B*1402 

§ Selco Products Co., SEL Sales, Inc., Buena Park, CA 90621, 714-521-8673 

. B-1917 

Advanced Thermal Products, Inc, St Marys, PA 15857 . 814-772-0278 

§tAmperiteCk), Inc, Union City, NJ 07087 .. 201-864-9503 

Barber-Colman Co, Indl. Instra Div, Rockford, IL 61125-7040 . 815-877-0241 

§ Barksdale Controls Div, Imo Delaval Inc, Los Angeles, CA 90058 . 213-589-6181 

§t Bud Industries, Inc, Willoughby, OH 44094-0431 .. 216-946-3200 

Burling Instruments, Chatham, NJ 07928 .. 201-635-9481 

Canadian Thermostats & Control Devices Ltd, Montreal, PQ, CANADA H4P2B8 

. 514-739-3274 

t Chatham Controls, Chatham, NJ 07928 .. 201-635-8892 

Drebfs Switch, Inc, Waukegan, IL 60087 . . 312-662-7667:800-323-9605 

§ Eaton Corp./Cutler-Hammer Prods, Aerospace & Commercial Controls Div, Milwaukee. 

Wl 53216 . 414-449-7487 

§ E-Squared Technology Corp, Ventura, CA 93003 . 805-644-9544 

§ FENWAL INC, Ashland, MA 01721 .. 508-881 -2000 

§ Grassiin Controls Coip.;Grasslin Gmbh & Co, K.G, Ramsey, NJ 07446 . 

201-825-9696 

t Honeywell Inc, Commercial Bldgs. Grp, MN 27-4231, Minneapolis, MN 55408 


.. 612-870-2294 

§ Jumo Process Control, Inc, Bergenfieid, NJ 07621 . 201-501-0060 

§ Love Controls Corp, Wheeling IL 60090. . 312-541 -3232 

§ Midwest Components, Inc, Muskegon, Mi 49443 . 616-777-2602 

Phase Control Electronics, Glendale, NY 11385. 713441-4278 

Princo Instruments, Inc, Southampton, PA 18966 

t PSG Inds, Perkasie, PA 18944... 215-257-3621 

§Shokai Far East, Ltd, Hartsdale, NY 10530 ..... 914-681-0700 

§ Texas Instrs, Inc, Dallas, TX 75380.... 800-232-3200 (ext 700) 

Therm-O-Disc, Inc, Sub. Emerson Elec. Co, Mansfield, OH 44907 . 419-525-8500 

Triac Electronic Systems, Inc, Glendale, NY 11385 . 718-441-4759 

§ United Electric Controls, Watertown, MA 02172 . 617-926-1000 

§ Vermont Automation Co, Inc, Essex Junction, VT 05452. 802-879-7571 

Warren G-V, Unit of Signal Co, Whippany, NJ 07981 ... 201 -386-1200 

Thermowells-5300 

§ DELTA M Corporation, Oak Ridge, TN 37830 ... 615483-1569 

§ GIC Thermodynamics, Royal Oak Ml 48073 . . . 313-280-1648 

f t Gordon Co.:Watlow, Richmond, IL 60071 . 815673-2211 

Hy-Cal Engineering El Monte, CA 91731. .. 813444-4000 

Minco Products, Minneapolis, MN 55432...... 612-571 -3121 

Omega Engineering Stamford, CT 06907. 800-8256342 


Princo Instalments, Inc, Southampton, PA 18966 


§ Pyrocom Co, Seattle, WA 98133........ 2053653535 

tThermo Electric, Saddle Brook NJ 07662 ... ............... 201-843-5800 


Thin-Fiim Memory Systems, Planar - See Memory Systems (Vol. D) 
Thyristors and SCRs, Surface Mount-4800 - See Vol. A 

Thyristors (Incl. Silicon Controlled Rectifiers) - Also see DIACs; 
TRIACs, SiDACs-4800 - See Vol. A 

Thyristors (MIL)-2440 

ft Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptford, NJ 08096 

........ 605853-2525 

t NWL Transformers, Bordentown, NJ 08505 ......... 6052957300 

Ties, Wire & Cable - See Wire & Cable Ties (Vol. C) 

Time Delays, Precision-2900 - See Vol. D 

Time Dispenser, Microprocessor based-2200 ~ See Vol. D 

Time Management Systems-2200 - See Vol. D 

Timers, Counting-2200 - See Vol. D 

Timers, Cycle & Reset-2200 - See Vol. D 

Timers, Delay-2200 - See Vol. D 

Timers, Electrolytic Cell-2200 - See Vol. D 

Timers, Interval-2200 — See Vol. D 

Timers, Programmed-2200 - See Vol. D 

Timers, Sequence-2200 - See Vol. D 

Timers, Solid State-2200 - See Vol. D 

Tool Kits & Sets-5400 - See Vol. C 

Tools & Kits, Contact Insertion/Removal-5400 -■ See Vol. C 

Tools, Alignment & Tuning-5400 - See Vol. C 

Tools, Cable Tie-5400 - See Vol. C 

Tools, Connector-5400 - See Vol. C 

Tools, Crimping & Swaging-5400 - See Vol. C 

Tools, Heat Sealing-5400 - See Vol. C 

Tools, Lead Bending & Insertion-5400 - See Vol. C 

Tools, Magnetic Pickup-5400 - See Vol. C 

Tools, Marking, Numbering, Engraving-5400 - See Vol. C 

Tools, Parts Handling, Vacuum Operated-5400 - See Vol. C 

Tools, Relay Servicing-5400 - See Vol. C 

Tools, Resistance Soldering - See Soldering Equip., Resistance 
(Vol.C) 

Tools, Wire Wrapping-5400 - See Vol. C 

Torches, Soldering, Welding & Accessories-4600 - See Vol. C 

Toroids ~ See Coils, Toroidal (Vol. A) 

Torque Control - See Knobs, Torque, Incremental, Ratio Drive (Vol. C) 
Torquers, Gyro - See Motors, Torque (Vol. B) 

Totalizers, Digital-2200 - See Vol. D 

Touch Monitors-2000 - See Vol. D 

Touch Panels-2000 - See Vol. D 

Touch Terminals-2d00 - See Vol. D 

Tracers, Curve-2900 - See Vol. D 

Tracers, Signal - See Testers, Signal Tracing (Vol. D) 

Trackballs, XY Positioning-2200 - See Vol. D 


Tracking Systems (MIL)-2440 

Orbit Instrument of Cal., Cypress, CA 90630,714-527-0561 . 0*1155 

t Accusonic Division, Ferranti O.RE Inc, Falmouth, MA 02541 . 617-5455800 

tAeroflexLaboratories Inc, ARX, Inc, Plainview, NY 11803 . 516-694-6700 

t Anaren Microwave, E Syracuse, NY 13057 . .. 315-432-8909 

t Control Technology Co, Inc, Long Island City, NY 11101 .. 715361-2133 

t Datron Systems, Inc, Simi Valley, CA 930651650 . . 805584-1717 

t DBA Systems, Inc, Melbourne, FL 32902-0550 . 305727-0660 

t Electrac, Inc, Anaheim, CA 92801 ... 714-879-6021 


§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Transducers, Flow-5500 


t Electro-Magentic Processes, lnc.:Member of ISC Defense & Space, Chatsworth, CA 


91311 -4858 . 818-882-6333 

t Electronic Systems Div, Servo Corp. of America, Hicksville, NY 11802 .. 516-938-9700 

Electrospace Systems, Inc, Richardson, TX 75083-1359 . 214-470-2106/2107 

t E-Systems, Greenville Div, Greenville, TX 75401 . 214-455-3450 

t Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 . 612-870-5186 

t MFG, Parabam Div, Carson, CA 90745 ... 213-549-5044 

t Power Sys. Grp, Rantec Div, Emerson Elec. Co, Chatsworth, CA 91311 

.... 818-885-8223 

t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506 . 203-753-5840 

Resdel Engrg Corp, Resdel Inds, Arcadia, CA 91006 . 213-684-2600 

§t Vega Precision Labs, Vienna, VA 22180 . 703-938-6300 

Training Systems (MIL)-2440 

t Control Technology Co, Inc, Long Island City, NY 11101 . 718-361-2133 

fData-Design Labs, Cucamonga, CA 91730 . 714-987-2511 

t E M S Development Corp, Farmingdale, NY 11735 . . 516-293-7900 

t E-Systems, Greenville Div, Greenville, TX 75401 . 214-455-3450 

t Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 . 612-870-5186 

t Matrox Electronic Systems, Ltd, Dorval, QU, CANADA H9P 2T4. 514-685-2630 

t Microwave Systems Inc., Syracuse, NY 13211-2100 . 315-437-9951 

t Simulaser Corp, City of Industry, CA 91746 .. 818-369-1355 


Transceivers-1900 - See Vol. D 

Transceivers (MIL)-2440 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 


703-953-4751 .... B-1208-1211 

tAydin Corp, Horsham, PA 19044 . 215-657-7510 

t Aydin Vector Div, Aydin Corp, Newtown, PA 18940-0328 .. 215-968-4271 

tILCDataDeviceCorp, Bohemia, NY 11716 . 516-567-5600 

Transducer Elements-5500 

Omega Engineering, Stamford, CT 06907, 800-826-6342 . B*1988 

§ Atomergic Chemetals Corp, Farmingdale, NY 11735-1527 . 516-694-9000 

t Channel Industries, Santa Barbara, CA 93111 . 805-967-0171 

Entran Devices, Fairfield, NJ 07006 . 201-227-1002;800-635-0650 

t General Microwave Corporation, Amityville, NY 11701 . 516-226-8900 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 . 516-261-7000 

§HBM, Inc, Marlboro, MA 01752 . 508-624-4500 

Micro Switch, A Honeywell Div, Freeport, IL 61032 . 815-235-6600 

t Novotechnik U.S, Inc, Marlborough, MA 01752 . 617-485-2244 

t Piezo Electric Products, Inc, Metuchen, NJ 08840 . 201-548-2800 

t Piezo Kinetics Inc, Bellefonte, PA 16823 .. 814-355-1593 

§ Rye Industries, Inc, MamaronecK NY 10543 . 914-698-0080 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Spectrol Electronics, City of Industry, CA 91745 . 818-964-6565 

U.S. Instr. Rentals, San Mateo, CA 94403 . 800-824-2873 

Vemitech:Vemitron Corp, Deer Pk, NY 11729 .. 516-586-5100 

t Waters Manufacturing, Inc, Talley Industries, Wayland, MA 01778. 508-358-2777 

Transducers, Acceleration - See Accelerometers (Vol. B) 

Transducers, Audio-5500 

Bell, Floyd, Inc., Columbus, OH 43212, 614-294-4000 ... D«1026 

t Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 . B*1936 

§ Golden Pacific Electronics, Inc, Placentia, CA 92670, 714-993-6970 . D«1027 

§ International Components Corp., Melville, NY 11747, 516-293-1500. D«1030 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 . D«1033 

§ Mallory Capacitor Co., Emhart Eictrl./Elctrn. Grp., Indianapolis, IN 46241, 

317-856-3731 ... D*1038-1041 

§ MG Electronics, Hauppauge, NY 11788, 516-562-3400 . D*1043 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 . B*1967 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081, 

201-376-6070 ... A*1711 

t Shogyo international Corp., Great Neck, NY 11021, 516-466-0911 . D«1054 

Sonicall, Inc., Trumbull, CT 06611, 203-452-9555 . D*1057 


§Star Micronics, Inc., OEM Division, Piscataway, NJ 08854, 201-572-9512 

..... D*1058-1062 


Motorolainc., Auto. &lndl.Elctm& Grp, Schaumburg, IL 60196 .. 312-576-4850 

§ Murata Manufacturing Co, Ltd., Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951 -9111 

t Piezo Electric Products, Inc, Metuchen, NJ 08840 ... 201-548-2800 

t Piezo Kinetics Inc, Bellefonte, PA 16823 . 814-355-1593 

§ Stetco, Inc., Franklin Pk., IL 60131 . . 312-671-4208 

Transducers, Displacement-5500 

t Aeroflex Laboratories Ina, ARX, Inc., Piainview, NY 11803, 516-694-6700 

. B*1224 

Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 .. B*1936 

HBM, Inc., Marlboro, MA 01752, 508-624-4500. B«1958-1959 

t Maurey Instrument Corp., Chicago, IL 60629, 312-581-4555 . A«2121-2123 

Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 .. B«1804-1806 
Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 

NY). B«1831 

t Vernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 . A*2147 

t AEMC Corporation, Boston, MA 02111 . 617-451 -0227;800-343-1391 

Astrosystems, Lake Success, NY 11042 . 516-328-1600 

§ Automatic Timing & Controls Co., King of Prussia, PA 19406.215-337-5500; 

800-441-8245 

Bently Nevada Corp., Minden, NV 89423 . 800-227-5514;702-782-3611 

t Bourns Instruments Inc., Riverside, CA 92507 .. 714-781 -5148 

t Bruel & Kjaer Instrs. Inc., Marlboro, MA 01752-3093 . 508-481 -7000 

Burleigh Instruments, Fishers, NY 14453 .. 716-924-9355 

t Celesco Transducer Proda, Inc., Canoga Pk., CA 91304-5005 . 818-884-6860 

§ Ceramic Magnetics, Inc, Fairfield, NJ 07006 . 201-227-4222 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts, PA 19018 . 215-622-1000 

t Columbia Resch. Labs, Woodlyn, PA 19094 ..^ 215-872-3900 

t Computer Conversions Corp, E Northport, NY 11731 . 516-261 -3300 

Computer Instruments Div, Hempstead NY 11550 . 516-483-8200 

Contaq Technologies Corp, Bristol, VT 05443 . 802-453-3332 

Daytronic Corp., Hawker Siddeley, Miamisburg, OH 45342 .. 513-866-3300 

Disc Instruments, Honeywell, Costa Mesa, CA 92626 . 714-433-0343 

t Farrand Controls, Div. of Farrand Industries, Inc, Valhalla, NY 10595 .... 914-761 -2600 


Genisco Technology Corp, Transducers Products Div, Simi Valley, CA 93065 

. 805-581-3985 

Giddings & Lewis Electronics, A Unit of AMCA International, Fond du Lac, Wl 54935 


. ..'. 414-921-7100 

Gould Inc, Recording Systems Division, Cleveland, OH 44114 . 216-361-3315 

t Gulton Industries, Inc., Servonic Div, Costa Mesa, CA 92627.714-642-2400; 

800-854-4066 

§ Gunther, W, GmbH, D 8500 Numberg 82, WEST GERMANY . (0)911 /65521 or 

65520 

t Humphrey, Inc, San Diego, CA 92123 . 619-565-6631 

§tKavlico Corp, Moorpark, CA 93021 . 805-523-2000 

LEL Co, Cresskill, NJ 07626 . 201-569-8641 

t Litton Potentiometer Div., Mt Vernon, NY 10551 . 914-664-7733 

Magnetoelastic Devices, Pittsfield, MA 01202 . 413-445-5608 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

. 505-822-8801 

MTS Systems, Minneapolis, MN 55424 . 612-937-4000 

Northern Precision Labs, Fairfield, NJ 07006 . . 201-227-4800 

t Novotechnik U.S, Inc, Marlborough, MA 01752 . 617-485-2244 

Omutec, Odetics, Inc, Anaheim, CA 92802 . 714-758-0200 

Piezo Electric Products, Inc.. Metuchen, NJ 08840 . 201-548-2800 

§t Robinson-Halpern Products, Transicoil, Inc, Plymouth Meeting, PA 19462-0248 

.. 215-825-9200 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 ... 614-486-7723 

§ Spectra! Dynamics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

. 619-496-3400 

t SR Engineering, BW/IP International, Inc, Garden Grove, CA 92643 .... 714-554-4200 

Stoelting Co., Chicago, IL 60623 . 312-522-4500 

Teledyne/Geotech, Garland, TX 75041 . 214-271-2561 

t Teledyne Gurley, Troy, NY 12181 ..... 518-272-6300 

§ Temposonics, MTS Sy& Corp, Piainview, NY 11803 ... 516-349-1950 


Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 


TDK Corporation, Electronic Components & Material, Tokyo, JAPAN 103, (03) 


278-5111 .. D*1064 

§AKG Acoustics, Inc, Stamford, CT 06902 . 203-348-2121 

t Bruel & Kjaer Instrs. Inc, Marlboro, MA 01752-3093 . 508-481 -7000 

t Piezo Electric Products, Inc, Metuchen, NJ 08840 . 201-548-2800 

§tProjects Unlimited, Dayton, OH 45414 . 513-890-1918 

Radio Materials Corp, Attica, IN 47918 . 317-762-2491 ;1 -800-356-9956 

§ Rye Industries, Inc, Mamaroneck, NY 10543 . 914-698-0080 

§ Shure Brothers Inc, Evanston, IL 60202-3696... 312-866-2200 

Stanton Magnetics, Inc, Piainview, NY 11803 .. 516-349-0235 

Tauber Elctms. Inc, San Diego, CA 92117 ... 619-274-7242 

U.S. Instr. Rentals, San Mateo, CA 94403 . . 800-824-2873 

§ Wheelock, Inc, Long Branch, NJ 07740 . 201-222-6880 

Transducers, Ceramic-5500 

Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 . B«1936 

LZR Electronics, Inc., Gaithersburg, MD 20879, 301-921-9440 . D*1033 

§ MG Electronics, Hauppauge, NY 11788, 516-582-3400 ... D«1043 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081, 

201-376-6070 . A*1711 

t Bruel & Kiaer Instra Inc, Marlboro, MA 01752-3093 . 508-481 -7000 

t Channel Industriea Santa Barbara, CA 93111 . 805-967-0171 


t International Transducer Corp, Channel Technologies, Inc, Santa Barbara, CA 93111 

. 805-683-2575 

§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

. 206-696-2840 

Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 
. 505-822-8801 


. 203-481-5721 

Transducer Systema Inc, Kulpsville, PA 19443 ... 215-256-4611 

Trans-TeK Ellington, CT 06029 ... 203-872-8351 

TRW Technar, Inc, TRW, Inc, Irwindale, CA 91706.... 818-334-0250 

Unimeasure, Inc, Corvallia OR 97330 . 503-757-3158 

§ Veeder-RooL Hartford, CT 06102 .... 203-527-7201 

Vibrac, Amherst, NH 03031 ... 603-882-6777 

§ Vibro-Meter Corp, Billerica, MA 01822-5058 ... 508-663-7322 

t Waters Manufacturing, Inc, Talley Industries, Waylanci MA 01778 ....... 508-358-2777 

Transducers, Flow-5500 

Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 .. B*1936 

Omega Engineering, Stamford, CT 06907, 800-826-6342 ... B*1989 

§t Pres-Air-Troi Corp., Mamaroneck, NY 10543, 914-698-2026;800-43t-2625 (outside 

NY). B*1831 

Accusonic Division, Ferranti O.RE Inc, Falmouth, MA 02541 ........... 617-548-5800 

§t Bailey Controls Co, Div. of Babcox & Wilcox, Wickliffe, OH 44092 . 216-585-8500 

tBristol Babcock Inc, Watertown, CT 06795 .. 203-575-3000;800-243-3576 

Cambridge Aeroflo, Inc, Shirley, MA 01464..... 508-45-2346 

t Columbia Resch. Labs, Woodlyn, PA 19094 .. 215-872-3900 

Computer Instruments Div, Hempstead, NY 11550 .. 516-483-8200 

Controls Division, Ametek, Inc, Feasterville, PA 19047 ... 215-355-6900 

t EG & G Ftow Technology, Inc, Phoenix, AZ 85072 . 602-437-1315 

§t Fenwal Electronics/APD, Kidde, Inc, Milford, MA 01757 .. 508-478-6000 

§ 1C Sensors, Inc, Milpitas, CA 95035 ... 408-432-1800 

t Kurz Instruments Inc, Monterey, CA 93940 .... 800-424-7356 

Micronel U.S, Vista, CA 92083 ..... . 619-727-7400 

Micro Switch, A Honeywell Div, Freeport, IL 61032... — 815-235-6600 


EEM1989 


§—Product sold through distributors t—Product meets MIL specs 
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Transducers, Row-5500 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


Midwest Components, Inc, Muskegon, Ml 49443 .... .. 616-777-2602 

§tMKS Instruments, Inc, Andover, MA 01810 .. . 508-975-2350 

Motion Sensors, Inc, Cranford, NJ 07701 .. 201-925-3553 

Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

. 505-822-8801 

Motorola Inc, Auto. & IndL Elctms. Grp, Schaumburg, IL 60196 . 312-576-4860 

Panametrics, Waltham, MA 02254 ..... 617-899-2740 

Robinson-Halpem Products, Transicoil, Inc, Plymouth Meeting, PA 19462-0248 

. 215-825-9200 

Sensym, Inc, Sunnyvale, CA 94089 . 408-744-1500 

Valid^e Engineering Corporation, Northridge, CA 91324. . 818-886-2057 

Yokogawa Corp. of America, Newnan, GA 30265 .. 404-253-7000 

Transducers, Force-5500 

HBM, Inc., Marlboro, MA 01752, 508-624-4500. B«1958 

Omega Engineering, Stamford, CT 06907,800-826-6342 ... B*1988 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471, 
203-481-5721 . B«1996 

t A L Design, Inc, AmherSt, NY 14226 . . 716-833-6272 

BLH Electronics, Inc, Canton, MA 02021-9111 . .. 617-821-2000 

t Bruel & Kjaer Instra Inc, Marlboro, MA 01752-3093 . 508-481-7000 

Cambridge Technology, Inc, Watertown, MA 02172 . 617-923-1181 

t Columbia Resch. Labs, Woodlyn, PA 19094 .. 215-872-3900 

§ Data Instruments, Inc, Acton, MA 01720 . 508-264-9550 

Daytronic Corp, Hawker Siddeley, Miamisburg OH 45342 . 513-866-3300 

§ Dillon, W. C, Weigh-Tronix, Inc, Fairmont, MN 56031 . 507-238-4461 

t Entran Devices, Fairfield, NJ 07006 . 201-227-1002;800-635-0660 

t Genisoo Technology Corp, Transducers Products Div, Simi Valley, CA 93065 

.. 805-581-3985 

§GSE, Core Inds, Farmington Hills, Ml 48024 . 313-476-7875 

§ Helm Instrument Co, Inc, Maumee, OH 43537. . 419-893-4356 

§ 1C Sensors, Inc, Milpitas, CA 95035. . 408-432-1800 

§t Interface, Inc, Scottsdale, AZ 85260 . 602-948-5555 

§Kavlico Corp, MoorparKCA 93021 . 805-623-2000 

t Kulite Semiconductor Prods, Inc, Leonia, NJ 07605 .. 201 -461 -0900 

Lebow Products, Eaton Corp, Troy, Ml 48084 . 313-643-0220 

Magnetoelastic Devices, Pittsfield, MA 01202 . 413-445-5608 

tPCBPIezotronics, Depew, NY 14043-2495 . 716-684-0001 

§t Revere Corporation of America, Wallingford, CT 06492 .. 203-269-7701 

tSchaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 . 614-486-7723 

Stoelting Co, Chicago, IL 60623 ... 312-522-4500 

Unimeasure, Inc, Conrallis, OR 97330 . 503-757-3158 

Vemltech:Vemitron Corp, Deer Pk, NY 11729 . 516-586-5100 

Vibrac, Amherst, NH 03031 . 603-882-6777 

§Vibro-Meter Corp, Billerica, MA 01822-5058 . . 508-663-7322 

Wilcoxon Research, Rockville, MD 20850. 301 -330-8811 


General Vibrations Mfg Co, Manchester, CT 06040..................... 203-646-0090 

Giddings & Lewis Electronics, A Unit of AMCA International, Fond du Lac, Wl 54935 

............... .............. 414-921-7100 

§ Grade Laboratories, Brooklyn, NY 11220 .. 718-435-5340 

Motion Sensors, Ina, Cranford, NJ 07701 ....... 201-925-3553 

§ Richard-Lee Co, Cranford, NJ 07016 . . 201-276-0710 

§ Rye Industries, Inc, MamaronecK NY 10543 . 914-698-0080 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 .. 201-529-8757 

§ Shokai Far East Ltd, Hartsdale, NY 10530 ... 914-681 -0700 

§ Spectral Dynamics Division, Scientific-Atianta, Inc, San Diego, CA 92123-0575 

............ 619-496-3400 

Transducer Systems, Inc, Kulpsville, PA 19443 .... 215-256-4611 

§ Veeder-Root Hartford, CT 06102 . 203-527-7201 

Wabash Magnetics, Kearney-National Inc, Huntington, IN 46750 .. 219-356-8300 

Transducers, Magnetostrictive-SSOO 

Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 

Rl 02876 .401-762-3800 

SchaevHz Engineering, Pennsauken, NJ 08110-1489 .. . 609-662-8000 

Transducers, Piezoelectric-5500 

Bell, Floyd, Inc., Columbus, OH 43212, 614-294-4000 .. D*1026 

§ Mallory Capacitor Co., Emhart Elctri./Elctrn. Grp., Indianapolis, IN 46241, 

317-856-3731 . D*1038-1041 

Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 . B*1807 

§ Murata Erie North America, Inc., Smyrna, GA 30080, 404-436-1300 ...... B*1967 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., Springfield, NJ 07081, 
201-376-6070 .. A»1711 


§Star Micronics, Inc., OEM Division, Piscataway, NJ 08854, 201-572-9512 

... D*1058,1060,1062 

TDK Corporation, Electronic Components & Material, Tokyo, JAPAN 103, (03) 


278-5111 ... D*1064 

Vernitron Piezoelectric Div., Bedford, OH 44146-5478, 216-232-8600 .... A*1499 

§Atlas/Soundolier, Fenton, MO 63026 ... 314-349-3110 

§ Atomergic Chemetals Corp., Farmingdale, NY 11735-1527 . 516-694-9000 

tBlatek, Inc, Bellefonte, PA 16823 . 814-355-4910 

t Bruel & Kjaer Instrs. Inc., Marlboro, MA 01752-3093 ... 508-481-7000 

Burleigh Instruments, Fishers, NY 14453.. 716-924-9355 

t Channel Industries, Santa Barbara, CA 93111 . 805-967-0171 

Endevco, San Juan Capistrano, CA 92675 . 714-493-8181 

Entran Devices, Fairfield, NJ 07006 . 201-227-1002;800-635-0650 

§ Ercona, Patchogue, NY 11772 . 516-758-0700 

General Vibrations Mfg Co, Manchester, CT 06040 . 203-646-0090 

t Gulton Industries, Inc, Servonic Div, Costa Mesa, CA 92627 . 714-642-2400; 


800-854-4066 

§ 1C Sensors, Inc., Milpitas, CA 95035. ... 408-432-1800 

t International Transducer Corp, Channel Technologies, Inc, Santa Barbara, CA 93111 
. 805-683-2575 


Transducers, Frequency ~ See Transducers, Volt, Watt, Current, etc. 
(Vol. B) 


Transducers, Humidity-SSOO 

t Bruel & Kjaer Instrs. Inc, Marlboro, MA 01752-3093 . 508-481 -7000 

§t Hy-Cal Engineering El Monte, CA 91731 . 818-444-4000 

§ Jumo Process Control, Inc, Bergenfield, NJ 07621 . 201-501-0060 

§ Marcon America Corp, Vernon Hills, IL 60061 .. 312-913-9980 

t Thunder Scientific Corp, Albuquerque, NM 87123 . 505-265-8701 ;80O-872-7728 


Transducers, Incremental Digital Position, Rotary - See Encoders, 
Shaft Angie (Vol. B) 

Transducers, Liquid Levei-5500 

Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 . B«193e 

Durakool, Inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 
.. B«1724 

American Magnetics, Oak Ridge, TN 37831 -2509 . 615-482-1056 

Contaq Technologies Corp, Bristol, VT 05443 ... . 802-453-3332 

MTS S\^ems, Minneapolis, MN 55424 .. 612-937-4000 

Schaevitz Engineering Pennsauken, NJ 08110-1489 . 609-662-8000 

Transducers, Magnetic Pickup-5500 

t Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

.. B*1224 

Airpax Co., Cheshire Div., Cheshire, CT 06410, 203-271-6000 . B*1931 

Bell. F. W., Inc., Orlando, FL 32807,407-678-6900 . . D*1229 

Hamlin, Uke Mills, Wl 53551,414-648-2361 . B«1751,1957 

t International Electro Magnetics, Inc., Palatine, IL 60067,312-358-4622... D*1032 
t Magnetic Shield Corporation, Perfection Mica Co., Benaenville, IL 60106, 

312-766-7800 . C*1743 

§t Micro Mo Electronics, Inc., SL Petersburg, FL 33701, 813-822-2529 . B«1966 

Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 .. B«1804-1806 
Ohio Semitronics, Inc., Columbus, OH 43212, 614-486-9561 .... B«1983, D«1330 
Standex Electronics, Standex International, Cincinnati, OH 45209,513-871-3777 

.. B*1845 

Airpax Co., Sensor Div., A Division of North American Philips Corp, Cheshire, CT 06410 


.......... 203-272-0301 

§AKG Acoustics, Ino, Stamford, CT 06902 . 203-348-2121 

§ ALTEK Corporation, Silver Springs, MD 20904-7802 . 301-572-2555 

t Bruel & Kjaer Instrs. Inc, Marlboro, MA 01752-3093. . 508-481-7000 

Crompton Instruments, Inc, Glendale Heights, IL 60139 . 312-351-9888 

§ C-Tek Inc, Wakefield, MA 01880... . 617-246-1720 

Daytronic Corp, Hawker Siddeley, Miamisburg OH 45342 . 513-866-3300 

Dixson, Inc, Grand Junction, CO 81503 . 303-242-8863 (ext 223) 

§Dynapar, Gurnee, IL 60031 ... . 312-662-2666 


§t Electro Corporation, Sub. of Fasco Industries Inc, Sarasota, FL 34230-3049 

.... 813-355-8411 


§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

... 206-696-2840 

Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 


.... 505-822-8801 

t PCB Plezotronics, Depew, NY 14043-2495 .... 716^84-0001 

t Piezo Electric Products, Inc, Metuchen, NJ 08840 . 201-548-2800 

t Piezo Kinetics Inc, Bellefonte, PA 16323... 814-35&*1593 

t Pind Testers Inc, Irvine, CA 92718 .. 714-380-1551 

Prime Company Limited, Tokyo, JAPAN 181 . 0422-43-3121 

§t Projects Unlimited, Dayton, OH 45414 .. 513-890-1918 

§ Stetco, Inc, Franklin Pk, IL 60131 . . 312-671-4208 

Stetron International, Inc., Buffalo, NY 14203 . 716-854-3443 

Taiyo Yuden (USA) Inc, Arlington Heights, IL 60005-4493 . 312-364-6104 

§ Vibro-Meter Corp, Billerica MA 01822-5058 ... 508-663-7322 

Transducers, Position, Linear-5500 

t Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-882-0424 . B*1942 

Durakool, Inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 

. B*1724-1725 

Enprotech Corp., Kalamazoo, Ml 49007, 616-381-0665 . B«1953 

HBM, Inc., Marlboro, MA 01752, 508-624-4500. B«1958 

Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. B*1804-1806 
Pres-Air-Trol Corp., Mamaroneck, NY 10543,914-698-2026;800-431-2625 (outside 

NY). B*1831 

t Vemitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 . A«2147 

t Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778, 508-358-2777 

.. A«2152 

t AEMC Corporation, Boston, MA 02111 . 617-451-0227;80D-343-1391 

§ APEC Fiber Optics Corp, College Station, TX 77840 ... 408-693-5397 

Astrosystema Lake Succesa NY 11 042 . . 516-328-1600 

Bently Nevada Corp, Minden, NV 89423 .. 800-227-5514;702-782-3611 

t Bourns Instruments Inc, Riverside, CA 92507 .. 714-781 -5148 

Burleigh Instrumenta Fishera NY 14453 . 716-924-9355 

t Celesco Transducer Prods, Inc, Canoga Pk, CA 91304-5005 . 818-884-6860 

t Component Specialties Corp, Temple City, CA 91780. . 213-283-0015 

t Computer Conversions Corp, E Northport, NY 11731 . 516-261-3300 

Contaq Technologies Corp, Bristol, VT 05443 .. . 802-453-3332 

t Control Sciencea Inc, Chatsworth, CA 91311 . 818-709-5510 

C-Tek Inc, Wakefield, MA 01880 . 617-246-1720 

Daytronic Corp, Hawker Siddeley, Miamisburg OH 45342 ... 513-866-3300 

§ DovaControla Redmond, WA 98052 . ... 206-881-7414 

§ Electro Corporation, Sub. of Fasco industries Inc, Sarasota FL 34230-3049 

. 813-355-8411 

t Farrand Controla Div. of Farrand Industriea Inc, Valhalla NY 10595 .... 914-761-2600 
t Force, Inc, Christiansburg VA 24073 .. 703-382-0462 


t Genisco Technology Corp, Transducers Products Div, Simi Valley, CA 93065 

....... 805-581-3985 


B«118 


§—Product sold through distributors t—Product meets MIL specs 


EEM1989 














































































































































PRODUCT INDEX & DIRECTORY 


Transducers, Proximity-5500 


tGulton Industries, Inc^ Servonic Div, Costa Mesa, CA 92627 . 714-642-2400; 

800-854-4066 

Hathaway CorporatlonrMotion Control Div^ Tulsa, OK 74116 . 918-438-7800 

t Humphrey, Inc, San Diego, CA 92123. 619-565-6631 

t JDK Controls, Inc, Newbury Park, CA 91320-1593 . 805-499-7779 

§t Kavlico Corp, Moorpark, CA 93021 . 805-523-2000 

Litton Potentiometer Div, Ml Vernon, NY 10551 .. 914-664-7733 

Magnetoelastic Devices, Pittsfield, MA 01202 . 413-445-5608 

Motion Sensors, Inc, Cranford, NJ 07701 ... 201-925-3553 

t Novotechnik U.S, Inc, Marlborough, MA 01752 . 617-485-2244 

Omutec, Odetics, Inc, Anaheim, CA 92802 . 714-758-0200 

t Penny & Giles, Santa Monica, CA 90401 . 213-393-1497 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 ... 614-486-7723 

Spectrol Electronics, City of Industry, CA 91745 . 818-964-6565 

t Teledyne Gurley, Troy, NY 12181 . 518-272-6300 


Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 

. . 312-364-7277 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 


. 203-481-5721 

Transducer Systems, Inc, Kulpsville, PA 19443 . 215-256-4611 

t Transicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

Trans-Tek, Ellington, CT 06029 . 203-872-8351 

TRW Technar, Inc, TRW, Inc, Irwindale, CA 91706 ... 818-334-0250 

Unimeasure, Inc, Corvallis, OR 97330 . 503-757-3158 

Validyne Engineering Corporation, Northridge, CA 91324. 818-886-2057 

Vibrac, Amherst NH 03031 . 603-882-6777 

Transducers, Position, Rotary-5500 

BEI Motion Systems Co., Digital Products Div., Little Rock, AR 72203, 

501-851-4000 . B*1934 

BEI Motion Systems Co., Position Controls Div., Carlsbad, CA 92008, 

619-931-0200 . B-1934 

Durakool, Inc., American Electronic Components, Elkhart, IN 46514, 219-264-1116 

. 8*1724-1725 

Enprotech Corp., Kalamazoo, Ml 49007, 616-381-0665 . B*1953 

t Micro Mo Electronics, Inc,, SL Petersburg, FL 33701, 813-822-2529 . 8*1966 

Transmagnetics, Farmingdale, NY 11735, 516-293-3100 . D*1202 

§ APEC Fiber Optics Corp, College Station, TX 77840 . 409-693-5397 

Astrosystems, Lake Success, NY 11042 .. 516-328-1600 

BEI Motion Systems Co, Computer Products Div, San Marcos, CA 92069 

. 619-471-2600 

BEI Motion Systems Co, Industrial Encoder Div, Goleta, CA 93117 . 805-968-0782 

Bently Nevada Corp, Minden, NV 89423 . 800-227-5514,702-782-3611 

t Clifton Precision, Litton Systems, Inc, Clifton Hgts., PA 19018 . 215-622-1000 

t Computer Conversions Corp, E Northport, NY 11731 . 516-261 -3300 

t Computer Optical Products, Inc, Sub. of Hathaway Corp, Chatsworth, CA 91311-6910 

. 818-882-0424 

t Control Sciences, Inc, Chatsworth, CA 91311 . 818-709-5510 

C-Tek Inc, Wakefield, MA 01880 . 617-246-1720 

§Dova Controls, Redmond, WA 98052 . 206-881-7414 

§ Dynapar, Gurnee, IL 60031 . 312-662-2666 

t Farrand Controls, Div. of Farrand Industries, Inc, Valhalla, NY 10595 .... 914-761-2600 

Hathaway Corporation:Motion Control Div, Tulsa, OK 74116 . 918-438-7800 

t Humphrey, Inc, San Diego, CA 92123.... 619-565-6631 

international Machine & Tool Corp, Warwick, Rl 02888 . 401-467-6905 

t JDK Controls, Inc, Newbury Park, CA 91320-1593 . 805-499-7779 

t Kavlico Corp, Moorpark CA 93021 . 805-523-2000 

Litton Potentiometer Div, Ml Vernon, NY 10551 ... 914-664-7733 

Motion Sensors, Inc, Cranford, NJ 07701 .. 201-925-3553 

t Novotechnik U.S, Inc, Marlborough, MA 01752 '. 617-485-2244 

Omutec, Odetics, Inc, Anaheim, CA 92802 . 714-758-0200 

t Penny & Giles, Santa Monica, CA 90401 . 213-393-1497 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sharp Electronics Corp, Microelectronics Div, Mahwah, NJ 07430 . 201-529-8757 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

. 619-496-3400 

Spectrol Electronics, City of Industry, CA 91745 . 818-964-6565 

t Teledyne Gurley, Troy, NY 12181 . 518-272-6300 

Tocos America, Inc, Tokyo Cosmos Electric Co, Ltd, Arlington Heights, IL 60005-3904 
. 312-364-7277 


Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 


... 203-481-5721 

Transducer Systems, Inc, Kulpsville, PA 19443 ... 215-256-4611 

t Transicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

Trans-Tek Ellington, CT 06029 ....... 203-872-8351 

t Vemitech:Vemitron Corp, Deer Pk, NY 11729 .. 516-586-5100 

t Vemitron Controls, Vemitron Corporation, San Diego, CA 92073 . 619-428-5581 

Vibrac, Amherst NH 03031 . 603-882-6777 

§ Vibro-Meter Corp, Billerica, MA 01822-5058 . . 508-663-7322 

t Waters Manufacturing, Inc, Talley Industries, Wayland, MA 01778 . 508-358-2777 


Transducers, Power - See Transducers, Volt, Watt, Currents, etc. 
(Vol.B) 


Transducers, Pressure-5500 

§ Data Instruments, Inc., Acton, MA 01720, 508-264-9550 .. B*1943 

t Entran Devices, Fairfield, NJ 07006, 201-227-1002,-800-635-0650 . B*1954 

HBM, Inc., Marlboro, MA 01752, 508-624-4500. B*1958 

§ Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 . B*1807 

§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606, 602-244-6900 

....... A*2190 

Omega Engineering, Stamford, CT 06907,800-826-6342 . B*1988-1989 

§t Pres-Air-Trol Corp., Mamaroneck, NY 10543, 914-698-2026;800-431-2625 (outside 
NY)..... B*1831 


Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 


. B*1990-1992 

t Vernitech:Vernitron Corp., Deer Pk., NY 11729, 516-586-5100 .. A*2147, B*1037 

t A L Design, Inc, Amherst NY 14226 ... 716-833-6272 

Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 

Rl 02876 . 401-762-3800 

§ APEC Fiber Optics Corp, College Station, TX 77840 . 409-693-5397 

§t Bailey Controls Co, Div. of Babcox & Wilcox, WIckliffe, OH 44092 . 216-585-8500 

Barber-Colman Co, Indl. Instrs. Div, Rockford, IL 61125-7040 . 815-877-0241 

§ Barksdale Controls Div., Imo Delaval Inc, Los Angeles, CA 90058 . 213-589-6181 

§ Bellofram Corporation, Pelham, NH 03076 . 603-635-2103;800-343-0039 

Bosch, Robert Corp, Broadview, IL 60153 . 312-865-5200 

t Bourns Instruments Inc, Riverside, CA 92507 . 714-781-5148 

t Bristol Babcock Inc, Watertown, CT 06795 . 203-575-3000;800-243-3576 

Cambridge Aeroflo, Inc, Shirley, MA 01464. 508-45-2346 

t CEC Instnjments, Imo Industries Inc, San Dimas, CA 91773 . 714-394-4481 

t Celesco Transducer Prods, Inc, Canoga Pk, CA 91304-5005 . 818-884-6860 

t Channel Industries, Santa Barbara, CA 93111 . 805-967-0171 

t Columbia Resch. Labs, Woodlyn, PA 19094 . 215-872-3900 

t Computer Instruments Div., Hempstead, NY 11550 . 516-483-8200 

Controls Division, Ametek Inc, Feasterville, PA 19047 . 215-355-6900 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 . 513-866-3300 

§Dynlsco, Norwood, MA 02062 . 617-769-6600 

t Edcliff Div, Systron Donner, Monrovia, CA 91016 . 818-358-4571 

§ Electromatic Controls Corp, Hoffman Estates, IL 6bl 95-2010 . 312-882-5757 

§ Endevco, San Juan Capistrano, CA 92675 . 714-493-8181 

§ Extech Instruments Corp, Waltham, MA 02154 . 617-890-7440 

t Faria, Thomas G, Corp, Uncasville, CT 06382-0983 . 203-848-9271 

t Genisco Technology Corp, Transducers Products Div, SImi Valley, CA 93065 

. 805-581-3985 

t Giannini Institute, Indio, CA 92201 . 619-347-2833 

Gould Inc, Recording Systems Division, Cleveland, OH 44114 . 216-361 -3315 

§ GSE Core Inds, Farmington Hills, Ml 48024 . 313-476-7875 

tGulton Industries, Inc, Servonic Div, Costa Mesa, CA 92627.714-642-2400; 

800-854-4066 

Harrel, Inc, E Norwalk CT 06855 . 203-866-2573 

Honeywell Inc, Aerospace & Defense Grp, Minneapolis, MN 55408 . 612-870-5186 

§ 1C Sensors, Inc, Milpitas, CA 95035 . 408-432-1800 

§ Jumo Process Control, Inc, Bergenfield, NJ 07621 . 201-501-0060 

§ Kavlico Corp, Moorpark CA 93021 . 805-523-2000 

t Kulite Semiconductor Prods, Inc, Leonia, NJ 07605 . 201-461-0900 

§t Kyocera Northwest Electronic Components Group, Vancouver, WA 98661 

.. 206-696-2840 

Lebow Products, Eaton Corp, Troy, Ml 48084 . 313-643-0220 

LEL Co, Cresskill, NJ 07626 . 201-569-8641 

Leybold Inficon Inc, E Syracuse, NY 13057 . 315-434-1100 

t Litton Potentiometer Div, Ml Vernon, NY 10551 . 914-664-7733 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

Midwest Components, Inc, Muskegon, Ml 49443 . 616-777-2602 

§t MKS Instruments, Inc, Andover, MA 01810 . 508-975-2350 

Motorola Inc, Auto. & Indl. Elctms Grp, Schaumburg, IL 60196 . 312-576-4850 

§ Norgren, Littleton, CO 80120-1663.. 303-794-2611 

Optimum Applied Systems, Dobbs Ferry, NY 10522-1696 . 914-693-9001 

t Paine Corporation, Seattle, WA 98144 . 206-329-8600;800-426-0366 

tPCBPiezotronics, Depew, NY 14043-2495 . 716-684-0001 

t Penny & Giles, Santa Monica, CA 90401 . 213-393-1497 

Philips Electronics Ltd, Philips Comps, Scarborough, ONTARIO, CAN. M1B 1M8 

. 416-292-5161 

§ Phoenix Contact Harrisburg, PA 17111 .. 717-944-1300 

t Piezo Electric Products, Inc, Metuchen, NJ 08840 . 201-548-2800 

fR'ezo Kinetics Inc, Bellefonte, PA 16823 .. 814-355-1593 

Pressure Systems, Inc, Hampton, VA 23666 ... 804-865-1243 

§ Relay Specialties, Oakland, NJ 07436. ... 201-337-1000 

§t Robinson-Halpem Products Transicoil, Inc, Plymouth Meeting, PA 19462-0248 

. 215-825-9200 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 ... 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 . 614-486-7723 

t Sensym, Inc, Sunnyvale, CA 94089 ..... 408-744-1500 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

. 619-496-3400 

Stoetting Co, Chicago, IL 60623 ..... 312-522-4500 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 


§t Trans Metrics, Inc, Solon, OH 44139... 216-248-2229 

Unimeasure, Inc, Corvallis, OR 97330 ... 503-757-3158 

Validyne Engineering Corporation, Northridge, CA 91324... 818-886-2057 

§ Vibro-Meter Corp, Billerica, MA 01822-5058 . .. 508-663-7322 

§ Yellow Springs Instrument Co, Yellow Springs, OH 45387 .... 513-767-7241 

Yokogawa Corp. of America, Newnan, GA 30265 ... 404-253-7000 


Transducers, Proximity-5500 

Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-^-6700 

. B*1224 

Durakool, Inc., American Electronic Components, EUdiart, IN 46514,219-264-1116 

. B*1724-1725 

§ Hamlin, Lake Mills, Wl 53551, 414-648-2361 ..... B*1751,1957 

Hermetic Switch, Chickasha, OK 73018,405-224-4046 . B*1753 

§t Micro Switch, A Honeywell Div., Freeport, IL 61032, 815-235-6600 .. B*1804-1806 
Standex Electronics, Standex International, Cincinnati, OH 45209, 513-671-3777 

. B»1845 

§ Amerace Corporation, Hackettstown, NJ 07840 . . 201-852-1122 

Bently Nevada Corp, Minden, NV 89423 .. 800-227-5514;702-782-3€|11 

Contaq Technologies Corp, ^stol, VT 05443 . 802-453-3332 

§ Dale Electronics, Inc, El Paso Div, El Paso, TX 79926-6728 ... 915-592-3253 

§ Eaton Corp, Durant Products, Watertown, Wl 53094...... 414-261-4070 


§—Product sold through distributors t—Product meets MIL specs 


EEM1989 


B-119 































































































































































Transducers, Proximity-5500 (Cont’d) 


PRODUCT INDEX & DIRECTORY 


§ Electro Corporation, Sub. of Fasco industries inc., Sarasota, FL 34230-3049 


...... 813-355-8411 

Epsibn-Lambda Eictms. Corp., Geneva, iL 60134 ...... 312-232-9611 

FSI/Fork Standards, irxx, Lombard, IL 60148 . 312-231 -3511 ;312-932-9380 

General Numeric Corporation, Eik Grove Village, IL 60007 . 312-640-1595 

t GIC Thermodynamics, Royal OaK Ml 48073 . .. 313-280-1648 

§ Gordon Products, Brookfield, CT 06804 .. 203-775-4501 

§HBM,lna, Marlboro, MA 01752 .. ....... 508-624-4500 

§ industrial Computer Designs, Inc., Westlake Village, CA 91362 . 818-889-3179 

instrumentation & Control Sys.,iCS.Inc., Addison, IL 60101 . 312-543-6200 

Kessler-Ellis Prods, Atlantic Highlands, NJ 07716 . 201-291-0500;800-631-2165 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

Metrix Instrument Co, Houston, TX 77043 .. 713-461-2131 

Motion Sensors, Inc, Cranford, NJ 07701 . 201-925-3553 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc, Springfield, NJ 07081 

... 201-376-6070 

§ Redington Counters, Windsor, CT 06095 . 203-688-6205 

RehlanderAssocs, Beverly, MA 01915 . 617-922-5961 

§ Relay Specialties, Oakland, NJ 07436... 201 -337-1000 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

.. 619-496-3400 

§Spectron Glass & Electronics, Inc, Hauppauge, NY 11788 . 516-582-5600 

§Tenor Company, New Berlin, Wl 53151 . 414-782-3800 

Transducers & Systems, A Prime Technology Company, N. Branford, CT 06471 

.... 203-481-5721 

§ Vibro-Meter Corp, Billerica, MA 01822-5058 .. 508-663-7322 

Wabash Magnetics, Kearney-National Inc, Huntington, IN 46750 . 219-356-8300 

Transducers, Sonic-5500 

Bell, Floyd, Inc, Columbus, OH 43212 ... 614-294-4000 

t BlateK Inc, Bellefonte, PA 16823 . 814-355-4910 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 .. 516-261-7000 

t International Transducer Corp, Channel Technologies, Inc, Santa Barbara, CA 93111 

.. 805-683-2575 

Kistler-Morse, Redmond, WA 98073 . . 206-881-8000 


§t Kyocera Northwest, Electronic Components Group, Vancouver, WA 98661 

... .. 206-696-2840 

Motorola Ceramic Products, Components Division, Albuquerque, NM 87113 

.... 505-822-8801 

§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc, Springfield, NJ 07081 


.. 201-376-6070 

t Piezo Kinetics Inc, Bellefonte, PA 16823... 814-355-1593 

§Stetco. Inc, Franklin Pk, IL 60131 . . 312-671-4208 

Transducers, Strain Gauge-5500 

HBM, Inc., Marlboro, MA 01752, 508-624-4500 ... B«1958-1959 

Omega Engineering, Stamford, CT 06907,800-826-6342 . BM988-1989 

Acurex Corp./Autodata Div, Mountain View, CA 94039 .. 415-967-9100 

A. L Design, inc, Amherst, NY 14226 . 716-833-6272 

Barber-Colman Co, IndL Instrs. Div, Rockford, IL 61125-7040 . 815-877-0241 

BLH Electronics, Inc, Canton, MA 02021-9111 . 617-821-2000 

t Bourns Instruments Inc, Riverside, CA 92507 .:.. 714-781 -5148 

tCEC Instruments, Imo Industries Inc, San Dimas, CA 91773 . 714-394-4481 

t Columbia Resch. Labs, Woodlyn, PA 19094 . 215-872-3900 

§ Data instruments, Inc, Acton, MA 01720 . . 508-264-9550 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 . 513-866-3300 

§t Dillon, W. C, Weigh-Tronix, Inc, Fairmont MN 56031 .. 507-238-4461 

§Dynisco, Norwood, MA 02062 . 617-769-6600 

t Edcliff Div, Systron Donner, Monrovia, CA 91016 .. 818-358-4571 

t Entran Devices, Fairfield, NJ 07006 . 201 -227-1002;800-635-0650 

t Genisco Technology Corp, Transducers Products Div, Simi Valley, CA 93065 

. 805-581-3985 

§ GSE, Core Inds, Farmington Hills, Ml 48024 . 313-476-7875 

t Gulton Industries, Inc, Servonic Div, Costa Mesa, CA 92627.714-642-2400; 

800-854-4066 

§ Helm Instrument Co, Inc, Maumee, OH 43537 . 419-893-4356 

§ Interface, Inc, Scottsdale, AZ 85260 .. 602-948-5555 

§t Kistler-Morse, Redmond, WA 98073 . 206-881-8000 

t Kulite Semiconductor Prods, Inc, Leonia, NJ 07605 . 201-461-0900 

Lebow Products, Eaton Corp, Troy, Ml 48084 . 313-643-0220 

Micro Switch, A Honeywell Div, Freeport IL 61032 . 815-235-6600 

fPaine Corporation, Seattle, WA 98144 . 206-329-8600;806426-0366 

Piezo Electric Products, Inc, Metuchen, NJ 08840 . 201-548-2800 

§t Revere Corporation of America, Wallin^ord, CT 06492 . 203-269-7701 

Robinson-Haipem Products, Transicoit Inc, Plymouth Meeting, PA 19462-0248 

.. 215-825-9200 

tSchaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 .. 614-486-7723 

§tTrans Metrics, Inc, Solon, OH 44139.. 216-248-2229 

§ Vibro-Meter Corp, Billerica, MA 01822-5058 . . 508-663-7322 

Transducers, Temperature-5500 

Amperex Electronic Company, A Div. of North American Philips Corporation, 

Slatersville, Ri 02876,401-762-3800 . B«1317-1316 

§ Dale Electronics, Inc., El Paso Div., El Paso, TX 79926-6728,915-592-3253 

.. BO890-1893 

HBM, Inc., Marlboro, MA 01752, 508-624-4500. B*1959 

Ketema/Rodan Division, Anaheim, CA 92806, 714-630-0081 . B*1899-1900 


Keystone Carbon, Thermistor Div., SL Marys, PA 15857,814-781-1591 

...... B*1901-1903 

Micro Switch, A Honeywell Div., Freeport, IL 61032,815-235-6600 .. B*1806-1807 
§ Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606,602-244-6900 


. . A»2190 

Omega Engineering, Stamford, CT 06907,800-826-6342 . B«1988-1989 

§ Quality Thermistor, Boise, ID 83709,208-377-3373 . A«2199, B«1914 


Advanced Techn; Research Labs, Alexandria, VA 22312... 703-750-2920 

Advanced Thermal Products, Inc, St Marys, PA 15857 . 814-772-0278 

§AlphaWire Corp, Elizabeth, NJ 07207-0711 . 201-925-8000 

§t Amprobe Instrument Core Industries, Inc, LynbrooK NY 11563 .. 516-593-5600 

tAnalog Devices, Inc, Norwood, MA 02062-9106 . 617-^329-4700 

§ APEC Fiber Optics Corp, College Station, TX 77840 ..... 409-693-5397 

§ Atkins Technical Inc, Gainesville, FL 32608... 904-378-5555 

§t Bailey Controls Co, Div. of Babcox & Wilcox, Wickliffe, OH 44092. 216-585-8500 

Barber-Colman Co, Indl. Instrs. Div, Rockford, IL 61125-7040 . 815-877-0241 

Bently Nevada Corp, Minden, NV 89423 . 800-227-5514;702-782-3611 

Betatherm Corp, Shrewsbury, MA 01545 . . . 508-842-0516 

Bosch, Robert Corp, Broadview, IL 60153 . . . 312-865-5200 

t Bristol Babcock Inc, Watertown, CT 06795 . 203-575-3000;800-243-3576 

t Bruel & Kjaer Instrs. Inc, Marlboro, MA 01752-3093. . 508-481 -7000 

Burling Instruments, Chatham, NJ 07928 ... 201-635-9481 

Cambridge Aeroflo, Inc, Shirley, MA 01464 . 508-45-2346 

§ Capintec Instruments, Ramsey, NJ 07446.. 201 -825-9500 

Controls Division, Ametek, Inc, Feastervilie, PA 19047 . 215-355-6900 

Crompton Instruments, Inc, Glendale Heights, IL 60139 . 312-351 -9888 

Crompton Instrs, Hawker Siddley, Elk Grove Village, IL 60007 . 312-593-1107 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 . 513-866-3300 

Degussa Corp, Temperature Sensing Products, So. Plainfield, NJ 07080 

. 201-757-6500 

Digital Dynamics, Inc, Scotts Valley, CA 95066 .. 408-438-4444 

§ Dowty Electronics Co, Thermocontrol Div, Brandon, VT 05733 . 802-247-6811 

§EDL, Inc, Hauppauge, NY 11788 . . 516-435-2808;1-800-DIAL EDL 

t Entran Devices, Fairfield, NJ 07006 . 201-227-1002;800-635-0650 

§ E-Squared Technology Corp, Ventura, CA 93003 . . 805-644-9544 

§ Everest Interscience, Inc, Fullerton, CA 92634-3640 . 714-992-4461 

t Faria, Thomas G, Corp, Uncasville, CT 06382-0983 . 203-848-9271 

§FENWAL INC, Ashland, MA 01721 . 508-881-2000 

§t Fenwal Electronics/APD, Kidde, Inc, Milford, MA 01757 . 508-478-6000 

General Resistance, A Prime Technology Company, N. Branford, CT 06471 

.. 203-481-5721 

§ Hades Manufacturing Corp, Farmingdale, NY 11735 . 516-249-4244 

t Harrel, Inc, E Norwalk CT 06855... 203-866-2573 

t Hy-Cal Engineering, El Monte, CA 91731 . . 818-444-4000 

§ Industrial Computer Designs, Inc, Westlake Village, CA 91362 . 818-889-3179 

t Instrulab, Dayton, OH 45404 .. 513-223-2241 

International Resistive Company, Boone, NC 28607 . 704-264-8861 

t Kulite Semiconductor Prods, Inc, Leonia, NJ 07605 . 201-461-0900 

t Lake Shore Cryotronics, Inc, Westerville, OH 43081 . 614-891-2243 

Larson Instrument, Orangeburg, NY 10962... 914-359-3800 

§ Love Controls Corp, Wheeling, IL 60090 .. 312-541-3232 

§ Martel Electronics, Windham, NH 03087 . 603-893-0886;800-821-0023 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

Meissner Industries, Dover, NJ 07801 . 201-366-1700 

§ Midwest Components, Inc, Muskegon, Ml 49443. 616-777-2602 

§tMlkronlnstr,Wyckoff,NJ 07481 . 201-891-7330 

MInco Products, Minneapolis, MN 55432 . 612-571-3121 

§ Newport Electronics, Santa Ana, CA 92704-4426 . 714-540-4914 

Philips Electronics Ltd, Philips Comps, Scarborough, ONTARIO, CAN. M1B 1M8 

. 416-292-5161 

§Phoenlx Contact Harrisburg, PA 17111 . 717-944-1300 

t Piezo Electric Products, Inc, Metuchen, NJ 08840 . 201-548-2800 

PPM, Inc, Cleveland, OH 44139 .. 216-349-2300 

Primo Company Limited, Tokyo, JAPAN 181 . . 0422-43-3121 

Princo Instruments, Inc, Southampton, PA 18966 

t PSG Inds, Perkasie, PA 18944. ... 215-257-3621 

Radio Materials Corp, Attica, IN 47918 . 317-762-2491 ;1-800-356-9956 

§t RCD Components, Inc, Manchester, NH 03103 . 603-669-0054 

RCL-Shallcross, Manchester, NH 03102 . 603-627-3831 

RCL-Shallcross, Inc, Smithfield, NC 27577... 919-934-5181 

t Relco Products, Denver, CO 80237 . . 303-756-1143 

§ RFL Inds, Inc, (DBA) Dowty Elctma Co, Brandon, VT 05733 .... 802-247-6811 

Rochester Instrument Systems, Rochester, NY 14605 . 716-263-7700 

§S. F. Products Corporation, Southport CT 06490 . 203-929-6180 

§ Spectral Dyn^ics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

. 619-496-3400 

t Syscon Inti, Inc, So. Bend, IN 46618-1096 . 219-232-3900 

§TDK Corporation, Electronic Components & Material, Tokyo, JAPAN 103 

. (03)278-5111 

Techno. Inc, Van Nuys, CA 91405 . . 818-781-1642 

Tektronix, Inc, Beaverton, OR 97077. .. 800-835-9433 

t Thermo Electric, Saddle Brook, NJ 07662 . 201-843-5800 

§ Tokin America, Inc, San Jose, CA 95134. 408-432-8020 

Wabash Magnetics, Kearney-National Inc, Huntington, IN 46750 . 219-356-8300 

§t Weed Instrument Co, Inc, Round Rock, TX 78664-0300 . 512-255-7043 

Western Elctm. Comps. Corp, Camarillo, CA 93010 . 805-482-8002 

§ Yellow Springs Instrument Co, Yellow Springs, OH 45387 .. 513-767-7241 


Transducers, Thermoelectric - See Transducers, Temperature (Vol. B) 
Transducers, Tilt - Also see lnclinometers-5500 


Durakool, Inc., American Electronic Components, Elkhart, IN 46514,219-264-1116 

. B*1724-1725 

ItDova Controls, Redmond, WA 98052 .. 206-881-7414 

International Machine & Tool Corp, Warwick RI 02888 ... 401-467-6905 

t Penny & Giles, Santa Monica, CA 90401 . . 213-393-1497 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

t Spectron Glass & Electronics, Inc, Hauppauge, NY 11788 .... . 516-582-5600 

Transducers, Torque-5500 

Computer Optical Products, Inc., Sub. of Hathaway Corp., Chatsworth, CA 

91311-6910,818-882-0424 . B*1942 

HBM, inc., Marlboro, MA 01752, 508-624-4500. B*1958 


B*120 


§-Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Transducers, Volt, Watt, Current VAR, Power-5500 


Omega Engineering, Stamford, CT 06907,800-826-6342 .. B*1988 

Waters Manufacturing, Inc., Talley Industries, Wayland, MA 01778,508-358-2777 

. A*2153 

Acurex Corp./Autodata Div, Mountain View, CA 94039 . 415-967-9100 

t A L Design, Inc, Amherst, NY 14226 .. 716-833-6272 

Androtek/dmi, Columbus, OH 43229 . 614-882-7821 

Bently Nevada Corp, Minden, NV 89423 . 800-227-5514;702-782-3611 

Daytronic Corp, Hawker Siddeley, Miamisburg, OH 45342 . 513-866-3300 

§GSE, Core Inds, Farmington Hills, Ml 48024 . 313-476-7875 

§ Interface, Inc, Scottsdale. AZ 85260 . 602-948-5555 

Lebow Products, Eaton Corp, Troy, Ml 48084 . 313-643-0220 

Magnetoelastic Devices, Pittsfield, MA 01202 . 413-445-5608 

t Penny & Giles, Santa Monica, CA 90401 . 213-393-1497 

Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 .. 614-486-7723 

Transducer Systems, Inc, Kulpsville, PA 19443 . 215-256-4611 

Vibrac, Amherst, NH 03031 . 603-882-6777 

§Vibro-Meter Corp, Billerica, MA 01822-5058 . 508-663-7322 

Transducers, Ultrasonic-5500 

t Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 . B-1936 

§ NTK Technical Ceramics, NGK Spark Plugs <USA), Inc., Springfield, NJ 07081, 
201-376-6070 . A*1711 

Accusonic Division, Ferranti O.RE Irrc, Falmouth, MA 02541 . 617-548-5800 

§ Amerace Corporation, Hackettstown, NJ 07840 . 201-852-1122 

Anders, Inc, Simsbury, CT 06070 . 203-658-7666 

§ Atomergic Chemetals Corp, Farmingdale, NY 11735-1527 . 516-694-9000 

t Channel Irxlustries, Santa Barbara, CA 93111 . 805-967-0171 

Contaq Technologies Corp, Bristol, VT 05443 . 802-453-3332 

t Dukane Corp, Communications Sya Div, St Charles, IL 60174-9984 ... 312-584-2300 

t EDO Western Corp, EDO Corp, Salt Lake City, UT 84115 . 801-486-7481 

§ Electro Corporation, Sub. of Fasco Industries Inc, Sarasota, FL 34230-3049 

. 813-355-8411 

§ GC-Thorsen, Rockford, IL 61105-1209 . 815-968-9661 

t Gulton Industries, Inc, Servonic Div, Costa Mesa, CA 92627.714-642-2400; 

800-854-4066 

Internationa! Mircoelectronics, Arlington, TX 76003 ... 817-561 -2244 

t International Transducer Corp, Channel Technologies, Inc, Santa Barbara, CA 93111 

. 805-683-2575 

Kistler-Morse, Redmond, WA 98073 . 206-881-8000 

Micro Switch, A Honeywell CMv, Freeport, IL 61032. . 815-235-6600 

MouserElectronics,Mansfield,TX76063 .. 800-346-6873 

§ Murata Manufacturing Co, Ltd, Nagaoka-Kyo-Shi, Kyoto, JAPAN 617 ... 075-951-9111 

Panametrics, Waltham, MA 02254 . 617-899-2740 

t Piezo Kinetics Inc, Bellefonte, PA 16823 . 814-355-1593 

PrimoCompany Limited, Tokyo, JAPAN 181 . 0422-43-3121 

Radio Materials Corp, Attica. IN 47918 . 317-762-2491 ;1.800-356-9956 

§t Sensall, Rosemount Corp, Hauppquge, NY 11788 . 516-273-6600 

§ShokaiFarEast Ltd, Hartsdale, NY 10530 . 914-681-0700 

§t Sonicor Instrument Corp, Copiague, NY 11726 . 516-842-3344 

§Sonobond Ultrasonics Inc, Inductotherm industries. West Chester, PA 19380 

.. 215-696-4710;800-323-1269 

Steteo, Inc, Franklin Pk, IL 60131 . 312-671-4208 

§ Tokin America, Inc, San Jose, CA 95134 . 408-432-8020 

§ Valpey-Fisher:Matec Corp, Hopkinton, MA 01748 . . 508-435-6831 

Transducers, Velocity>5500 

Blatek, Inc., Bellefonte, PA 16823, 814-355-4910 . B«1936 

§ Vibra-Metrics, Inc., Hamden, CT 06514, 203-288-6158;1-800-352-2001 ... B«1999 
Airpax Co, Sensor Div, A Division of North American Philips Corp, Cheshire, CT 06410 

. 203-272-0301 

Bently Nevada Corp, Minden, NV 89423. . 800-227-5514;702-782-3611 

tCEC Instruments, Imo Industries Inc, San Dimas, CA 91773 . 714-394-4481 

t Celesco Transducer Prods, Inc, Canoga Pk, CA 91304-5005 . 818-884-6860 

t Computer Instruments Div, Hempstead, NY 11550 . 516-483-8200 

Disc Instruments, Honeywell, Costa Mesa, CA 92626 . 714-433-0343 

Electro Physics Co, Inc, Waukegan, IL 60085 . 312-249-5801 

§ Fenwal Electronics/APD, Kidde, Inc, Milford MA 01757 . 508-478-6000 

General Vibrations Mfg Co, Manchester, CT 06040 . 203-646-0090 

t Genisco Technology Corp, Transducers Products Div, Simi Valley, CA 93065 

. 805-581-3985 

§HBM, Inc, Marlboro, MA 01752 . 508-624-4500 

t Humphrey, Inc, San Diego, CA 92123 . 619-565-6631 

§ 1C Sensors, Inc, Milpitas, CA 95035. . 408-432-1800 

§KavlicoCorp,Moorpark,CA93021 .. 805-523-2000 

Kinemetrics/Systems, Kinemetrics, Inc, Pasadena, CA 91107 . 818-795-2220 

t Kurz Instruments Inc, Monterey, CA 93940 . 800-424-7356 

Metrix Instrument Co, Houston, TX 77043 . . . 713-461-2131 

§t Micro Mo Electronics, Inc, St Petersburg, FL 33701 . 813-822-2529 

Motion Sensors, Inc, Cranford, NJ 07701 . 201-925-3553 

§t Robinson-Halpem Products, Transicoll, Inc, Plymouth Meeting, PA 19462-0248 

... 215-825-9200 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 . ... 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 . 614-486-7723 

§t Systron-Donner Inertial Div, Concord, CA 94518 . 415-671-6400 

Teledyne/Geotech, Garland, TX 75041 . 214-271-2561 

t Teledyne Gurley, Troy. NY 12181 ... 518-272-6300 

§ Temposonics, MTS Sys. Corp, Plainview, NY 11803 . 516-349-1950 

Transducers & Systems, A Prime Technology Company, N. Branford CT 06471 

.. 203-481-5721 

Transducer Systems, Inc, Kulpsville, PA 19443 . 215-256-4611 

t Transicoil, Inc, Worcester, PA 19490-9990 . 215-277-1300 

Trans-Tek, Ellington, CT 06029 ..... 203-872-8351 

Vibrac, Amherst NH 03031 . 603-882-6777 

§ Vibro-Meter Corp, Billerica, MA 01822-5058 . 508-663-7322 


Transducers, Vibration-5500 

Chatsworth Data Corporation, Chatsworth, CA 91311, 818-341-9200 _ D«1232 

Entran Devices, Fairfield, NJ 07006,201-227-1002;800-635-06S0. B«1955 

HBM, Inc., Marlboro, MA 01752, 508-624-4500. B«1958-19S9 

§ Vibra-Metrics, Inc., Hamden, CT 06514, 203-288-6158;1-800-352-2001 ... B*1999 

Alpha-M Corp, Dallas, TX 75229 . 214-406-0424 

Bently Nevada Corp, Minden, NV 89423 . 800-227-5514;702-782-3611 

t Bruel a Kjaer Instrs. Inc, Marlboro, MA 01752-3093 . 508-481 -7000 

t CEC Instruments, Imo Industries Inc, San Dimas, CA 91773 . 714-394-4481 

t Channel Industries, Santa Barbara, CA 93111 ... 805-967-0171 

t Columbia Resch. Labs, Woodlyn, PA 19094 .. 215-872-3900 

§ Dova Controls, Redmond WA 98052 ... 206-881-7414 

Electro Physics Co, Inc, Waukegan, IL 60085 . 312-249-5801 

§ Endevco, San Juan Capistrano, CA 92675 . .. 714-493-8181 

General Vibrations Mfg Co, Manchester, CT 06040.. 203-646-0090 

t Gulton Industries, Inc, Servonic Div, Costa Mesa, CA 92627.714-642-2400; 

800-854-4066 

§ Helm Instrument Co, Inc, Maumee, OH 43537 . 419-893-4356 

t HH Controls Co, Inc, Arlington, MA 02174 .. 617-646-2626 

§ 1C Sensors, Inc, Milpitas, CA 95035 .,. 408-432-1800 

Kelmet Inc, San Dimas, CA 91773 . 714-599-0954 

Kinemetrics/Systems, Kinemetrics, Inc, Pasadena, CA 91107 . 818-795-2220 

t Knowles Electronics, Inc, Franklin ParK IL 60131 .. 312-455-3600 

Metrix Instrument Co, Houston, TX 77043 . 713-461-2131 

Motion Sensors, Inc, Cranford NJ 07701 . . 201-925-3553 

tPCBPiezotronics, Depew, NY 14043-2495 ... 716-684-0001 

Primo Company Limited Tokyo, JAPAN 181 .... 0422-43-3121 

§ Projects Unlimited Dayton, OH 45414 ... 513-890-1918 

t Schaevitz Engineering, Pennsauken, NJ 08110-1489 . 609-662-8000 

Sensotec, Inc, Columbus, OH 43212 . 614-486-7723 

§ Spectral Dynamics Division, Scientific-Atlanta, Inc, San Diego, CA 92123-0575 

. 619-496-3400 

§t Systron-Donner inertial Div, Concord CA 94518 . 415-671 -6400 

Teledyne/Geotech, Garland TX 75041 . 214-271-2561 

Trans-TeK Ellington, CT 06029 .. 203-872-8351 

Unholtz-Dickie Corp, Wallingford CT 06492 .... ^. 203-265-3929 

§ Vibro-Meter Corp, Billerica, MA 01822-5058 . 508-663-7322 

t Wilcoxon Research, Rockville, MD 20850 . 301 -330-8811 

Transducers, Volt, Watt, Current VAR, Power Factor, 
Frequency-5500 

Active Control Instrumentation, Key Largo. FL 33037, 305-451-1000. D«1134 


Aeroflex Laboratories Inc., ARX, Inc., Plainview, NY 11803, 516-694-6700 

. B*1224 

t American Aerospace Controls, Farmingdale, NY 11735, 516-694-5100 

. B»1932-1933 

Bell, F. W., Inc., Orlando, FL 32807, 407-678-6900 . D*1228 

Dynapower Corporation, Farmington Hills, Ml 48333, 313-553-4300 . 

D*1730-1732 

Flex-Core Div., Morlan & Assocs., Inc., Worthington, OH 43235, 614-889-6152 


. A*2299 

LEM/Rekco, Germantown, Wl 53022, 414-784-3430 . D«1151 

Ohio Semitronics, Inc., Columbus, OH 43212, 614-486-9561 

. B*1968-1981,1984-1986, D*1330 

Wilcoxon Research, Rockville, MD 20850, 301-330-8811 . B*2000 

t AEMC Corporation, Boston, MA 02111 . 617-451 -0227;8{)0-343-1391 

§t Amprobe Instrument, Core Industries, Inc, Lynbrook, NY 11563 . 516-593-5600 

Androtek/dmi, Columbus, OH 43229.. 614-882-7821 

§ ARGA Controls, Pasadena, CA 91105..... 213-682-3314 

Best Technology Inc., Seattle, WA 98109 . 206-382-1300 

t C & C Jetronic, Inc., Princeton, NJ 08540 .... 609-921-8540 

Chauvin Amoux, Chauvin Amoux-Frarwce, Dover, NH 03820 .. 603-749-6434 

Crompton Instruments, Inc., Glendale Heights, IL 60139 . 312-351-9888 

Crompton Instrs., Hawker Siddley, Elk Grove Village, IL 60007 . 312-593-1107 

Cross Electronics, Warrendale, PA 15086 ... 412-776-1591 

§t Dielectric Communications, General Signal, Raymond ME 04071 .207-655-4555; 

800-341-9678 

Dowty RFL Inds. lnc./Communications Div, The Dowty Grp. PLC, Boonton, NJ 

07005-0239 ... 201-334-3100 

Dowty RFL Inds. lnc./lnstrumentation Div, The Dowty Grp. R-C, Boonton, NJ 

07005-0239 . 201-334-3100 

t Electro National, Canton, MS 39046 ... 601 -859-5511 

EWC, Inc, Kenilworth, NJ 07033 ... 201-245-3200;806-526-4048 

§ Fenwal Electronics/APD, Kidde, Inc, Milford MA 01757 .. 508-478-6000 

§ Halmar Electronics, Inc, Columbus, OH 43204 .... 614-275-0530 

§ Micro Switch, A Honeywell Div, Freeport, IL 61032... 815-235-6600 

t Physics International Co, Olin Defense Systems Grp, San Leandro, CA @4577 

. 415-577-7236 

Rochester Instrument Systems, Rochester, NY 14605 716-263-7700 

Rotek Instrument Corp, Waltham, MA 02254.. — .. 617-899-4611 

Scientific Columbus, Inc, Esterline Corporation, Columbus, OH 43223 .. 614-274-0400 

t Sigma Electronics Inc, Houston, TX 77099 .. 713-933-4700 

Star Micronics, Inc, OEM Division, Piscataway, NJ 08854 .. 201 -572-9512 

Tektronix, Inc, Beaverton, OR 97077. 800-835-9433 

§ Time Mark Corp, Tulsa, OK 74116..... 918-438-1220 

Tokin America, Inc, San Jose, CA 95134... . 408-432-8020 

U.S. Instr. Rentals, San Mateo, CA 94403 .... 800-824-2873 

§ Yokogawa Corp. of America, Newnan, GA 30265 . 404-253-7000 


Transformers, Audio-5600 - See yol. A 
Transformers, Autotransformer-5600 — See Vol. A 
Transformers, Bias - See Transformers, Power (Vol. A) 
Transformers, Bridging - See Transformers, Matching (Vol. A) 
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§—Product sold through distributors t—Product meets MIL specs 
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PRODUCT INDEX & DIRECTORY 


Transformers (MIL), Audio, Power, RF-2440 


Transformers, Chip-5600 - See VoL A 
Transformers, Chopper-5600 - See Vof. 4 
Transformers, Constant Voltage-5600 - See Vo/. A 

Transformers, Control - See Transformers, Power (Vol. A), 
Transformers, Synchro, Control (Vol. A) 

Transformers, Converter, DC To DC-5600 - See Vo/. A 
Transformers, Current - See Transfornlers, Instrument (VoL A) 
Transformers, Data - See Transformers, Telephone Coupling (Vol. A) 
Transformers, Decade-5600 - See Vol. A 
Transformers, Differential-5600 ~ See Vo/. A 
Transformers, Discriminator-5600 - See Vol. A 
Transformers, Donut - See Transformers, Toroidal (Vol. A) 
Transformers, Driver-5600 - See Vol. A 
Transformers, Ferroresonant-5600 — See Vol. A 
Transformers, Filament-5600 - See Vol. A 
Transformers, Fiyback-5600 - See Vol. A 
Transformers, Foil Wound - See Coils, Foil Wound (Vol. A) 
Transformers, 400 Hz-5600 ~ See Vol. A 

Transformers, High Voltage (1,000 Volts & Over)-5600 - See Vol. A 

Transformers, Horizontal Sweep-5600 - See Vol. A 

Transformers, Hybrid-5600 - See Vol. A 

Transformers, IF-5600 ~ See Vo/. 4 

Transformers, Input-5600 - See Vol. A 

Transformers, Instrument-5600 - See Vol. A 

Transformers, Interstage-5600 - See Vol. A 

Transformers, Inverter-5600 - See Vol. A 

Transformers, Isolation-5600 ~ See Vol. A 

Transformers, Isolation, for LANs-5600 — See Vol. A 

Transformers, Line-5600 ~ See Vol. A 

Transformers, Linear Variable-Differential - See Transformers, 
Differential (Vol. A) 

Transformers, Magnetic Amplifier-5600 - See Vol. A 
Transformers, Matching-5600 - See Vol. A 
Transformers, Microminiature-5600 - See Vol. A 
Transformers, Microphone-5600 - See Vol. A 
Transformers, Mixing-5600 - See Vol. A 
Transformers, Moduiation-5600 - See Vol. A 
Transformers, Output-5600 - See Vol. A 
Transformers, Plate-5600 - See Vol. A 
Transformers, Plug-in-5600 - See Vol. A 
Transformers, Power-5600 - See Vol. A 
Transformers, Power Distribution-5600 ~ See Vol. A 
Transformers, Printed Circuit Mounting-5600 - See Vol. A 
Transformers, Programmable Ratio-5600 - See Vol. A 
Transformers, Pulse-5600 - See Vol. A 
Transformers, RatfO-5600 - See Vol. A 
Transformers, RF-5600 - See Vol. A 
Transformers, Reactor - See Reactors, Filter (Vol. A) 

Transformers, Rectifier-5600 - See Vol. A 
Transformers, Reference-5600 - See Vol. A 
Transformers, Rotary-5600 - See Vol. A 
Transformers, Scott T-5600 - See Vo/. 4 


Transformers, Servo-5600 — See Vol. A 

Transformers, Split Bobbin-5600 - See Vol. A 

Transformers, Step Down, Step Up - See Transformers, Power 
(Vol.A) 

Transformers, Surface Mount-5600 - See Vol. A 
Transformers, Switching, Power-5600 - See Vol. A 
Transformers, Synchro Control-5600 - See Vol.A 
Transformers, Telephone Coupling-5600 - See Vol. A 
Transformers, Toroidai-5600 - See Vol. A 
Transformers, Transistor-5600 — See Vol. A 
Transformers, Trigger - See Transformers, Pulse (Vol. A) 
Transformers, Variable-5600 - See Vol. A 
Transformers, Variable, Motorized-5600 - See Vol. A 
Transformers, Voltage Dividing-5600 - See Vol. A 

Transformers, Voltage Regulating-Also See Regulators & 

Stabilizers, Voltage-5600 - See Vol. A 

Transformers, Wall Plug-in - See Power Supplies, Plug-In (Vol. D) 
Transformers, Wideband-5600 - See Vol. A 
Transformers (MIL), Audio, Power, RF-2440 

t Abbott Technologies, Inc., Burbank Division, Transformers, Burbank, CA 91506, 

818-841-3630 . . A*2219-2223,2225-2230 

Bey Electric, Inc., Uncoln Park, NJ 07035, 201-694-5000 . A*2263 

Dynage/Power & Magnetics, Division Of Oakleaf, Inc., Canistota, SD 57012, 

605-296-3462/3487. A»2278-2279 

t EWC, Inc., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 ..... A«2284,2297 

t Hisonic, Inc., Olathe. KS 66061, 913-782-0012 . A«2307 

Magnelab, Boulder, CO 80301-4696, 303-442-6700 . A«2324-2325 

Magnetico Inc., Holtsviile, NY 11742,516-654-1166 . A*2331 

§t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 

. A*2346,2352-2353,2359 

t North Hills Electronics, Glen Cove, NY 11542. 516-671-5700 ....... A*2366,2368 

t Pico Electronics, Inc., ML Vernon, NY 10552,914-699-5514;800-431-1064 

. A«2387 

t Polyphase Instrument, PL Washington, PA 19034, 215-643-6950 ... A*2420-2421 

t Power Magne-Tech Corporation, Perth Amboy, NJ 08861,201-826-4700. 

^ A»2419 

tTamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 

. A*1673,2466,2469-2470, D*2079 


tTechnitroi, Philadelphia, PA 19134, 215-426-9105 . B*1032-1035 

tTorotel Prods. Inc., Grandview, MO 64030-3199,816-761-6314 

. A*2491-2492,2494-2496 

t TorwIco Eictms. Inc., Lakewood, NJ 08701,201-364-1800 . A*2498-2499 

t Trans American Transformer, E Setauket, NY 11733, 516-928-0762 . A«2489 

Voitampere Corp., Lynbrook, NY 11563, 516-887-9443 . . D«2127 

Wayne Transfoimers Co., Inc., A Marine Electric Systems Co., Clifton, NJ 

07014-1135,201-614-1100 . A*2512 

t Adams-Maxwell Division, Coast Magnetics, Inglewood, CA 90302-1284 

. 213-673-3245 

§t Adams-Russell, Anzac Div, Burlington, MA 01803 . 671 -273-3333 

t Automatic Coil Corp., Sub. Designatronics, Inc, Miami, FL 33147 . 305-696-6660 

Berkshire Transformer Corp, Kent, CT 06757 ... 203-927-3541 

t B. a Laboratories, Inc, Binghamton, NY 13904 . 607-722-2376 

Dale Electronics, Inc, Yankton Div, Yankton, SD 57078-0180 ... 605-665-9301 

t DeYoung Manjufacturing, Inc, Kirkland, WA 98034 ... 206-823-4798 

Electronic Transformer Corp, Totowa, NJ 07511 . 201-942-2222 

t Elnetic Electronics, Inc, Los Angeles, CA 90009-8232.. 213-515-1546 

Endicott Coil Co, Inc, Binghamton, NY 13905 . 607-797-1263 

t Freed Transformer Co, Inc, Electronic Transformer Corp, Totowa, NJ 07511 

. 201-942-2222 

Genco Precision Corp, Deer Park, N*/ 11729 .. . 516-242-3006 

t Hadley, Robert M. Co, Inc, Los Angeles, CA 90037 ... 213-234-9091 

tHammond Manufacturing Co, Buffato, NY 14225 .. 716-894-5710 

t Magnecomp, Inc, Pickens, SC 29671 .. 803-878-4700 

Magnetek Triad, Huntington, IN 46750 ... .. 219-356-7100 

t Magnetic Circuit Elements Salinas, CA 93905 . . 408-757-8752 

t Magnetic Component Engineering, Inc, Culver City, CA 90230 .. 213-398-4761 

MCI Transformer Corporation, Babylon, NY 11704 .. 516-587-0510 

t Milwaukee Transformer Co, MTC Corporation, Milwaukee, Wl 53223 .... 414-358-5300 

Mouser Electronics Mansfield, TX 76063 . 800-346-6873 

MTE Coip, Milwaukee, Wl 53223 . . 414-358-5300 

Neshaminy Transformer, Neshaminy Electronics Corp, Furlong, PA 18925 

. 215-794-7411 

t Onan Power/Electronics Minneapolis MN 55437.... 612-921-5600 

t OPT Industries Inc, Phillipsburg, NJ 08865 ... 201-454-2600 

§ Pacific Coll Co, Inductor Supp, Inc, Bakersfield, CA 93305-5495... 805-323-7714; 

800-332-COIL 

t Pacific Electro Dynamics Inc, Redmond, WA 98073-9745 . 206-881-1700 

PC Transformer Corp, West Babylon, NY 11704 .. .. 516-491-3300 

t Perkin-Elmer Corp, Elctm Prods Dept, Norwalk, CT 06859-0132 . 203-762-4786 


t Power Sys Grp, Rantec Div, Emerson Elec Co, Chatsworth, CA 91311 

...... 818-885-8223 


§—Product sold through distributors t—Product meets MIL specs 


B»122 


EEM 1989 

















































PRODUCT INDEX & DIRECTORY 


Transistors (MIL)-2440 


tSierra West Power Systems, Las Cruces, NM 88001 . 505-522-8828 

t Sigma Elwtronics Inc, Houston, TX 77099 .... 713-933-4700 

§t Skyway Magnetics, Warner Springs, CA 92086... 619-782-3342 

tTexas Transformer Coip, PlaiK), TX 75086 ... 214-424-1581 

§t Thordarson Meissner, Components Gorp. of Amer, Mt Carmel, IL 62863 

... 618-262-5121 

Todd Systems, Inc, Yonkers, NY 10701 . 914-963-3400 

§t Toko America, Inc, Mt Prospect,, IL 60056 . 312-297-0070 

Torema U.SA, Inc, Houston, TX 77063 . 713-977-2500 

Ulveco, Inc, Foster City, CA 94404 . 415-574-1100 

United Transformer Co.:Div. of Opt Industries Inc, Phillipsburg, NJ 08865 

. 201-454-2600 

t Vanguard Electronics Co, Gardena, CA 90248 . 213-323-4100 

Transformers (MIL), Pulse & Variable-2440 

Bey Electric, Inc., Uncoln Park, NJ 07035, 201-694-5000 . A«2263 

t Bicron Electronics, Canaan, CT 06018, 203-824-5125 . A*2268 

t ESC Electronics Corp., Palisades Pk., NJ 07650, 201-947-0400 . A«2282 

t EWC, Inc., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 . A*2284,2297 

Hisonic, Inc., Olathe, KS 66061,913-782-0012 . A«2307 

t Magnecomp, Inc., Pickens, SC 29671, 803-878-4700 . A«2323 

Magnelab, Boulder, CO 80301-4696, 303-442-6700 . A*2324-2325 

t Microtran Co. Inc., Valley Stream, NY 11582, 516-561-6050 

. A«2346,2352-2353,2359 

t North Hills Electronics, Glen Cove, NY 11542, 516-671-5700. A*2366,2368 

t Pico Electronics, Inc., ML Vernon, NY 10552, 914-699-5514;800-431-1064 

.. A-2387 

t Polyphase Instrument, Ft Washington, PA 19034, 215-643-6950 ... A*2420-2421 


t Power Magne-Tech Corporation, Perth Amboy, NJ 08861, 201-826-4700 . 

A«2419 

Tamura Corporation of America, Carson, CA 90746-3518, 213-638-1790 
. A»1673.2466,2469-2470, D*2079 


Technipower, A Penril Co., Danbury, CT 06813, 203-748-7001 . A*2476 

tTechnitrol, Philadelphia, PA 19134, 215-426-9105 . B«1032-1035 

t Trans American Transformer, E Setauket, NY 11733, 516-928-0762 . A*2489 

§t Vitec Electronic Corporation, Visalia, CA 93291, 209-739-1077. A*2507 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, San Jose, CA 95119-1371 

. 408-629-1100 

Bel Fuse, Jersey City. NJ 07302 . 201-432-0463 

Berkshire Transformer Corp, Kent CT 06757 . 203-927-3541 

t B. G. Laboratories. Inc, Binghamton, NY 13904 . 607-722-2376 

t BH Electronics, Inc, Burnsville, MN 55337 . 612-894-9590 

Dale Electronics, Inc, Yankton Div, Yankton, SD 57078-0180 . 605-665-9301 

t DeYoung Manufacturing, Inc, Kirkland, WA 98034 . 206-823-4798 

Epco Products Inc, WAIIkill, NY 12589. 914-895-2033 

t Hammond Manufacturing Co, Buffalo, NY 14225 . 716-894-5710 

Magnetek Triad, Huntington, IN 46750 . 219-356-7100 

t Magnetic Component Engineering, Inc, Culver City, CA 90230 . 213-398-4761 

t Magnetico Inc, Hottsville, NY 11742 . 516-654-1166 

MCI Transformer Coiporation, Babylon, NY 11704 . 516-587-0510 

Neshaminy Transformer, Neshaminy Electronics Corp, Furlong, PA 18925 

. 215-794-7411 

t OPT Industries Inc, Phillipsburg, NJ 08865 . 201-454-2600 

§ Pacific Coil Co, Inductor Supp, Inc, Bakersfield, CA 93305-5495.805-323-7714; 

800-332-COIL 

t Power Sys. Grp, Rantec Div, Emerson Elec. Co, Chatsworth, CA 91311 

. 818-885-8223 

t Standex Electronics, Standex International, Cincinnati, OH 45209 . 513-871-3777 

Tele-Tech Corporation, Bozeman, MT 59715 .,.. 406-586-0291 

t Texas Transformer Corp, Plano, TX 75086 . 214-424-1581 

Thordarson Meissner, Components Corp. of Amer, Mt Carmel, IL 62863 

. 618-262-5121 

§t Toko America, Inc, Mt Prospect, IL 60056 . 312-297-0070 

United Transformer Co.:Div. of C^t Industries Inc, Phillipsburg, NJ 08865 

. 201-454-2600 

t Vanguard Electronics Co, Gardena, CA 90248 . 213-323-4100 

t Wirebenders, Inc, Phoenix, AZ 85021 . 602-861-1856 


Transistor Arrays-4800 - See Vol. A 

Transistor Arrays, Surface Mount-4800 - See Vol. A 

Transistor, Diode, Thyristor Heat Dissipators - See Heat Sinks, 
Transistor (Vol. C) 

Transistors, Bipolar-Atso See Transistors, Silicon-4800 - See Vol. A 

Transistors, Bipolar, Surface Mount-4800 - See Vol. A 

Transistors, Chip, Unpackaged-4800 - See Vol. A 

Transistors, Dariington-4800 ~ See Vol. A 

Transistors, Darlington, Surface Mount-4800 — See Vol. A 

Transistors, Duai-4800 - See Vol. A 

Transistors, Field Effect-4800 - See Vol. A 

Transistors, Field Effect, Surface Mount-4800 - See Vol. A 

Transistors, Germanium-4800 - See Vol. A 

Transistors, Low Noise, GaAs, FETs - Also See Transistors, 
Microwave-4800 — See Vol. A 

Transistors, Microwave-4800 - See Vol. A 


Transistors, NPN, Surface Mount-4800 - See Vol. A 
Transistors, Photo (Incl. Arrays)-3700 

§ Clairex Electronics, Ciairex Corporation, ML Vernon, NY 10550,914-664-6602 

... B«1320 

§ EG & G Vactec, SL Louis, MO 63132, 314-423-4900. B«1321 

NEC Electronics, inc.. Mountain View, CA 94039, 415-960-6000 

. B»1325-1326,1328-1331 

§t Optek Technology Inc., McKinney, TX 75069, 214-542-9461 . B*1333 

Opto Diode Corp., Newbury Pailc, CA 91320, 805-499-0335. B*1334 

Philips ECG, American Philips Co., Waltham, MA 02254, 617-890-6107 .. A*2197 

t Silonex Inc., Plattsburgh, NY 12901, 518-561-3160 . B*1347 

§ A E G Corporation, Somerville, NJ 08876-1269 . . 201 -231 -8300 

AEG Corporation, Telefunken Semicxinductors Div., Somerville, NJ 08876-1269 

. 201-231-8300 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., Deptford, NJ 08096 

. 609-853-2525 

General Electric Solid State Div., G.E Corporation, Somerville, NJ 08876 


. 201-685-6530 

t Gilway Technical Lamp, Woburn, MA 01801 . 617-935-4442 

§t Honeywell Optoelectronics, Richardson, TX 75081 . 214-470-4271 

§ Lite-On Inc., Milpitas, CA 95035 . 408-946-4873 

t Micropac Inds., Inc., General Sensors Div, Garland, TX 75040. 214-272-3571 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 . 602-244-6900 

§ NTE Electronics, Inc., Bloomfield, NJ 07003 . 201 -748-5089 

Opto Technology, Inc, Wheeling, IL 60090 . 312-537-4277 

Philips Electronics Ltd, Philips Comps, Scarborough, ONTARIO, CAN. M1B 1M8 

. 416-292-5161 

Raytheon/TAG Semiconductors Ltd, Burlington, MA. 01803 . 617-272-3704(3705) 

§ Sanyo Semiconductor Corp, Allendale, NJ 07401 . 201-825-8080 

§Shokal Far East Ltd, Hartsdale, NY 10530 . 914-681-0700 

§ Siemens Components, Inc, Optoelectronics Division, Cupertino, CA 95014 

. 408-257-7910 

t Silicon Sensors, Dodgeville, Wl 53533 . 608-935-2707 

§t Teledyne Crystalonics, Teledyne Industries, Inc, Cambridge, MA 02140 

. 617-491-1670 

Thor Electronics, Linden, NJ 07036 . 201-486-3300 

Transistors, PNP, Surface MounMSOO ~ See Vol. A 


Transistors, Power-480(X - See Vol. A 

Transistors, Power, Bipolar-4800 - See Vol. A 

Transistors, Power, Bipolar, Surface Mount-4800 - See Vol. A 

Transistors, Power, FET-4800 - See Vol. A 

Transistors, Power, Field Effect, Surface Mount-4800 — See Vol. A 

Transistors, Pressure Sensitive-4800 - See Vol. A 

Transistors, RF-4800 - See Vol. A 

Transistors, RF, Surface Mount-4800 - See Vol. A 

Transistors, Silicon-4800 - See Vol. A 

Transistors, Switching-4800 - See Vol. A 

Transistors, Switching, Surface Mount-4800 -- See Vol. A 

Transistors, Unijunction-4800 - See Vol. A 

Transistors, Unijunction, Surface Mount-4800 — See Vol. A 

Transistors (MIL)-2440 

Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 

Rl 02876 . 401-762-3800 

§t Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptford, NJ 08096 

. 609-853-2525 

§t General Electric Solid State Div., G.E Corporation, Somerville, NJ 08876 

. 201-685-6530 

§t Germanium Power Devices, Andover, MA 01810 . 508-475-5982 

t Harris Microwave Semiconductor, Harris Semiconductor, Milpitas, CA 95035 

. 408-433-2222 

t International Rectifier Corp, Semiconductor Div, El Segundo, CA 90245 


... 213-772-2000 

§t Motorola Semiconductor Prods. Sector, Phoenix, AZ 85018-6606 ....... 602-244-6900 

t Powertech, Inc, Fairlawn, NJ 07410 ... 201-791-5050 

§t Siliconix, Inc, Santa Clara, CA 95054 .... 408-988-8000 

§t Solitron Devices, Inc, Semiconductor Group, Riviera Beach, FL 33404-9978 

.......... 407-848-4311 

Sprague Electric Company, Dlstbn.Div, Mansfield, MA 02048-9102...... 617-339-8900 

Texas Instrs., Data Sys. Group, Dallas, TX 75380-9063 ............... 1 -800-527-3500 

Thor Electronics, Linden, NJ 07036 ....... 201-486-3300 


Translators, Data-2325 - S@@ Vof. O 
Translators, Frequency Band-2750 — See Vol. A 
Translators, Time Code-2000 - See Vol. D 
Transmission Line, Data - See Cable, Daita Transmission (Vol. C) 

Transmission Line, Wire & Cable - See Cable, Transmission Line 
(Vol.C) 
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Transmission Lines (MIL), RF-‘2440 


Transmission Lines (MIL), RF-2440 

t Amphenol RF Operations, Amphenol Corporation, Danbury, CT 06810 .. 203-743-9272 

Transmission Systems, Data-2000- See Vo/. D 


Transmitters, Fiber Optic-2475 

Fiberoptic Systems, Ina, Simi Valley, CA 93063,805-583-2088 . B*1205 

Interoptics, Purdy Group, Burlingame, CA 94010,415-347-7727 . B*1214 

Utton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24080-3100. 

703-953-4751 ......... B-1208-1211 

§t MERET, Inc., Santa Monica, CA 90404-4998,213-828-7496 . B*1215 

t Ross Engineering Corp., Campbell, CA 95008,408-377-4621 


Abom Electronics Inc, San Jose, CA 95131 . . 408-436-5444 

AMP, Harrisburg, PA 17105 . . . 717-564-0100 

§t APEC Fiber Optics Corp, College Station, TX 77840 .. 409-693-5397 

§ Artel Communications Corp, Hudson, MA 01749 . 617-562-2100 

AvanteK Inc, Milpitas, CA 95035-7492 ... 408-432-3080 

§tCodenoll Technology Corp, Yonkers, NY 10701 . 914-965-6300 

§ Dymec Silicon Transistor Corp, Winchester, MA 01890 . 617-729-7870 

t Fibronics international Inc, Communications Way, Hyannis, MA 02601-1892 

. 508-778-0700 

t Foundation Instruments Inc, Nepean, ON, CANADA K2E 7J6 . 613-226-4000 

§ Fuji Electric Corp. of America, Los Angeles, CA 90017 .... 213-622-4490 

General Fiber Optics, Inc, Cedar Grove, NJ 07009 . 201-239-3400 

GTE SUPPLY, GTE Communications Systems, Salt Lake City, LTT 84116 

. 800-433-4837 

Hewlett-Packard Co, Cupertino, CA 95014 . 800-752-0900 

§t Honeywell Optoelectronics, Richardson, TX 75081 . 214-470-4271 

IPAC Grp, Bethel Pk, PA 15102 . 412-831 -9200 

§t Laser Diode, Inc, Morgan Crucible, New Brunswick, NJ 08901 . 201-249-7000 

LeCroy Corp, Chestnut Ridge, NY 10977 . 914-425-2000 

tManage, Inc, Fibre Optics Eictms.Sys. Grp, Chicopee, MA 01014 . 413-592-9123 

tMathAssoci Westbury, NY 11590 .. 516-334-6800 

3M Fiber Optic Products, Inc, W. Haven, CT 06516 . 203-934-7961 

3 M Photodyne Inc, Camarillo, CA 93010 . 805-388-8378 

§tMlkronlnstr,Wyckoff,NJ 07481 . 201-891-7330 

§ NEC Electronics, Inc, Mountain View, CA 94039 . 415-960-6000 

t Optelecom, Inc, Gaithersburg, MD 20877 . 301 -840-2121 

t Ortel Corp, Alhambra, CA 91803. 818-281-3636 

§t SpecTran Corp, Sturbridge, MA 01566 ... 508-347-2751 

t Teledyne Microelectronics, Los Angeles, CA 90066 . 213-822-8229;213-870-9831 

§t Vicon Industries, Inc, Melville, NY 11747.. 516-293-2200 


Transmitters, Fixed Frequency-1900 - See Vol. D 

Transmitters, Infrared remote control transmitters for satellite T.V. 
receivers-1900 - See Vol. D 


Transmitters, Laser-3700 

Analog Modules. Inc., Longwood, FL 32750, 407-339-4355 . D*1004 

§ MERET, Inc., Santa Monica, CA 90404-4998,213-828-7496 . B*1215 

§ American Laser Systems, Inc, Goleta, CA 93117 . 805-967-0423 

CATEL Telecommunications, Fremont CA 94537 . 415-659-8988 

§t Codenoll Techrrology Corp, Yonkers, NY 10701 .. 914-965-6300 

t Freed Transformer Co, Inc, Electronic Trarrsformer Corp, Totowa, NJ 07511 

.,... 201-942-2222 

§t Laser Diode, Inc, Morgan Crucible, New Brunswick, NJ 08901 . 201-249-7000 

t Ortel Corp, Alhambra, CA 91803.... 818-281-3636 

Tektronix, Inc, Beaverton, OR 97077... 808-835-9433 


Transmitters, Position-1900 - See Vol. D 

Transmitters, Process Control (Temperature, Pressure, 


Flow, etc.)-5500 

§ Action Instruments, San Diego, CA 92123,619-279-5726 ... D«1157 

§ Data Instruments, Inc., Acton, MA 01720,508-264-9550 . B*1943 

E-T-A arcuit Breakers. Chicago, IL 60648, 312-647-8303. B«1956 

§t NES, Inc. (Nationwide Electronic Systems), Carpentersville, IL 60110, 

312-426-5900 . D*1153 

§ Newport Electronics, Santa Ana, CA 92704-4426, 714-540-4914 .... D«1412-1413 
Setra Systems, Inc., Acton, MA 01720, 508-263-1400;1-800-25-SETRA 

.. BM990-1992 

§t Bailey Controls Co, Div. of Babcox & Wilcox, Wickliffe, OH 44092 . 216-585-8500 

§ Beckman Industrial Corp, Emerson Electric Co, San Diego, CA 92123 .. 619-495-3200 

Brooks Insfrument Div, Emerson Elec. Co, Hatfield, PA 19440 . 215-362-3500 

t Celesco Transducer Prods, Inc, Canoga CA 91304-5005 . 818-884-6860 

§ Chessell Newtown, PA 18940 .... 215-968-0660 

Computer instruments Div, Hempstead, NY 11550 .. 516-483-8200 

Controls Division, AmeleK Inc, Feasterville, PA 19047 . 215-355-6900 

Degussa Corp, Temperature Sensing Products, Sa Plainfield, NJ 07080 

. 201-757-6500 

DGH Corporation, Manchester, NH 03108 . 603-622-0452 

Entran Devices, Fairfield, NJ 07006 .. 201 -227-1002;800-635-0650 

§ Extech Instruments Corp, Waltham, MA 02154 . 617-890-7440 

§ Fuji Electric Corp. of America, Los Angeles, CA 90017 . 213-622-4490 

§ Hy-Cal Engineering, El Monte, CA 91731.. 818444-4000 

KIstler-Morse, Redmond, WA 98073 . 208881^8000 

t Kul'ite Semiconductor Prods, Inc, Leonia, NJ 07605 . 201-461-0900 

Leeds & Northrop, General Signal, North Wales, PA 19454 . 215-699-2000 

§LoveControlsC^,Wheeling, IL 60090. . 312-541-3232 

StMikron Instr, Wyckoff, NJ 07481 . 201-891-7330 

Minco Product^ Minneapolis, MN 55432 . 612-571-3121 

§tMKS Instruments, Inc, ^idover.MA 01810 . 508-9782350 

Omega Engineering, Stamford, CT 06907.. 808826-6342 

t Paine Corporation, Seattle, WA 98144 ... 2083288600;8084280366 


Princo Instruments, Inc, Southampton, PA 18966 

Richard-Lee Co, Cranford, NJ 07016 ................................... 201-276-0710 

§t Robinson-Halpem Products, Transicoil, Inc, Plymouth Meeting, PA 19462-0248 

.... 215-825-9200 

Schaevitz Engineering, Pennsauken, NJ 081181489 ................... 609-662-8000 

§t Seaboard Electronics, New Rochelle NY 10805 .... 914-2388073 

Sensotec Inc, Columbus, OH 43212 .. .. 614-4887723 

§t Tr^s Metrics, Inc, Solon. OH 44139 .... 2182482229 

Vaiidyne Engineering Corporation, Northridge, CA 91324. .. 8188882057 

Yokogawa Corp. of America, Newnan, GA 30265 ... . 404-2587000 


Transmitters, Radar - See Radar System Components (Vol. A) 
Transmitters, Telemetry-1900 - See Vol. D 
Transmitters, Tone-1900 - See Vol. D 
Transmitters (MIL)-2440 

Electronic Systems Div., Servo Corp. of Americd, Hicksville, NY 11802, 


518938-9700 . .. A«1782-1783 

Litton Poly-Scientific, Div. of Litton Industries, Blacksburg, VA 24060-3100, 

703-953-4751 .. B*1208-1211 

t Hazeltine Corp, Emerson Electric Co, Greenlawn, NY 11740 . 518261-7000 

t Microwave Systems Inc, Syracuse, NY 13211 -2100 .. 315-437-9951 

t Radio Research Instrument Co, Inc, Waterbury, CT 06704-3506. 2087585840 

t Solid State Electronics Corp, Northridge, CA 91324. . 8189988257 


Transponders-1900 - See Vol. D 

Transports, Tape (all kinds)-2000 - See Vol. D 

TRIACs-4800 - See Vol. A 

Triggers, SCR - See Controls, SCR (Vol. D) 

Trimmers, Capacitor - See Capacitors, Variable, Padders & Trimmers 
(Vol. A) 

Trimmers, Potentiometer - See Potentiometers, Trimmer (Vol. A) 
Trimmers, Surface Mount, Capacitor-1500 - See Vol. A 
Trimmers, Surface Mount, Potentiometer-4750 — See Vol. A 
Tube Heat Dissipators-2600 - See Vol. C 
Tubes, Ballast - See Resistors, Ballast (Vol. A) 

Tubes, Cathode Ray, General Purpose-2450 

World Products Inc., Systems Devices Grp., Sonoma 95476, 707-9985201 


. B«1124 

§ AC. Interface Inc, Irvine, CA 92718 . . . 714-472-9524 

Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersvilie, 

Rl 02876 . 401-762-3800 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc, Deptford, NJ 08096 

. 6088582525 

Hitachi America, Ltd, San Jose, CA 95131 . 408-4388300 

Imaging & Sensing Technology Corp, Horseheads, NY 14845 . 607-7983372 

§ Mitsubishi Electronics, Torrance, CA 90502 . 218217-5732 

Philips Electronics Ltd Philips Comps, Scarborough, ONTARIO, CAN M1B 1M8 

. 418292-5161 

§t Rank Brimar Inc, Scotts Valley, CA 95066 . . 4084386440 

Rauland-Zenith Electronics Corp, Melrose Pk, IL 60160 ... 312-4588992 

Sam Sung Elctra Dves., America, Inc, La Mirada, CA 90638 . 218802-8425 

Tektronix, Inc, Beaverton, OR 97077. 8088389433 

Tektronix, Inc, Display Devices Operation, Beaverton, OR 97077 . 503 627 6868 

Thomas Electronics. Inc, Wayne, NJ 07470... 201 -6985200 

§ Thomson Electron Tubes & Devices Corp, Thomson CSF, Totowa, NJ 07511 

. 201-812-9000 

Thor Electronics, Linden, NJ 07036 .201-4883300 

t Zenith CRT & Components Operations, Glenview, IL 60025 . 312-391 -7733 

Tubes, Cathode Ray, Special Purpose-2450 

World Products Inc., Systems Devices Grp., Sonoma 95476,707-9985201 

.. B»1124 

Hitachi America, Ltd, San Jose, CA 95131 .. 408-4388300 

Hughes Aircraft Co, Industrial Products Division, Carlsbad CA 92009 ... 618931-3000 

t Imaging & Sensing Technology Corp, Horseheads, NY 14845 ., 607-7983372 

t Litton Electron Devices, San Carlos, CA94Q70 . 418591-8411 

§ Mitsubishi Electronics, Torrance, CA 90502 . 218217-5732 

§t Rank Brimar Inc, Scotts Valley, CA 95066 . 4084386440 

Raulan8Zenith Electronics C^, Melrose Pk,IL 60160 . 312-4588992 

t Raytheon Co., Microwave & Power Tube Div, Waltham, MA 02154 . 617-8988400 

Tektronix, Inc, Beaverton, OR 97077.. . 8088389433 

Tektronix, Inc, Display Devices Operation, Beaverton, OR 97077 .. 503 627 6868 

Thomas Electronics, Inc, Wayne, NJ 07470.. 201-6985200 

§ Thomson Electron Tubes & Devices Corp, Thomson CSF, Totowa, NJ 07511 

. .. 201-812-9000 

Thor Electronics, Linden, NJ 07036 ... 2014883300 

tZenithCRT & Components Operations, Glenview, IL 60025 .. 312-391-7733 

Tubes, Counting-2200 - See Vol. D 

Tubes, Flash-3700 

t EEV Inc, Elmsford NY 10523.. 914-592-6050 

EG&G, Inc, Electro-Optics Div, Salem, MA 01970.... 5087483200 

§Shokai Far East, Ltd, Hartsdale, NY 10530 ... 914-681-0700 

§ Siemens Component Inc, Special Products Div, Iselin, NJ 08830...... 201-321-3400 
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Viewers (MiL)-2440 


Thor Electronics, Linden, NJ 07036 . 201-486-3300 

§ Xenon Corp, Woburn, MA 01801 . . 617-938-3594 

Tubes, lgnitron-2200 - See Vol. D 
Tubes, Image Converter-2450 

§AEG Corporation, Somerville, NJ 08876-1269 . 201-231-8300 

t EEV Inc, Elmsford, NY 10523 . 914-592-6050 

ElectroPhysics Corp, Nutley, NJ 07110 . 201-667-2262 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

Hitachi America, Ltd, San Jose, CA 95131 . 408-435-8300 

Imaging & Sensing Technology Corp, Horseheads, NY 14845 ... 607-796-3372 

§IR Scientific, Carlisle, MA 01741 . 508-667-7110 

§ Thomson Electron Tubes & Devices Corp., Thomson CSF, Totowa, NJ 07511 

. 201-812-9000 

Thor Electronics, Linden, NJ 07036 . 201-486-3300 

§t Varo Electron DevicesAn Imo Inds. Co, Garland, TX 75046 . 214-487-4129 


Tubes, Indicator - See Tubes, Readout (Vol. B) 

Tubes, Magnetron ~ See Tubes, Microwave (Vol. A) 

Tubes, Microwave-3400 — See Vof. D 
Tubes, Photomultiplier-3700 

t Centronic, Inc, Morgan Crucible Co, Electronics Div, Newbury ParK CA 91320-1702 


. 805-499-5902 

Ealing Electro-Optics, Holliston, MA 01746 . 617-429-8370;1-800-343-4912 

EG&G Gamma Scientific, Div. of EG&G Inc, San Diego, CA 92123 . 619-279-8034 

Gamma Scientific Inc, San Diego, CA 92123 . 619-279-8034 

Hamamatsu Corporation, Bridgewater, NJ 08807 . 201-231-0960 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

Thor Electronics, Linden, NJ 07036 . 201-486-3300 

§t Thom EMI Electron Tubes Inc, Fairfield, NJ 07006.;.. 201-575-5586 

Tubes, Readout (CRT, Cold-Cathode, Vacuum Fluorescent, 
Incandescent, etc.)-2450 

Infodex, Inc., Wolcott, CT 06716, 203-879-4944 . B*1010-1011,1088 

§ NEC Electronics, Inc., Mountain View, CA 94039,415-960-6000 . B*1093 

§AEG Corporation, Somerville, NJ 08876-1269 . 201-231-8300 

t Displays, Inc, Lewistown, PA 17044 . 717-242-2541 

t EEV Inc, Elmsford, NY 10523 . 914-592-6050 

t Electronics Research Associates Inc, Winsted, CT 06098. . 203-379-2731 

§Futaba Corporation of America, Electronic Components Div, Schaumburg, IL 60173 

. 312-884-1444 

Hitachi America, Ltd, San Jose, CA 95131 . 408-435-8300 

§ lEE (Industrial Electronic Engineers), Van Nuys, CA 91405 ... 818-787-0311 

Imaging & Sensing Technology Corp, Horseheads, NY 14845 . 607-796-3372 

§ Mitsubishi Electronics, Torrance, CA 90502 . 213-217-5732 

Rauland-Zenith Electronics Corp, Melrose Pk, IL 60160 . 312-450-8992 

Tektronix, Inc, Display Devices Cperation, Beaverton, OR 97077 . 503 627 6868 

§t Teltron, Inc, Birdsboro, PA 19508 . 215-582-2711 

§ Thomson Electron Tubes & Devices Corp, Thomson CSF, Totowa, NJ 07511 

. 201-812-9000 

Thor Electronics, Linden, NJ 07036 . 201-486-3300 


Tubes, strobe - See Lamps, Stroboscopic Source (Vol. B) 

Tubes, TV Camera Pickup-3700 

t Amperex Electronic Company, A Div. of North American Philips Corporation, Slatersville, 


R1 02876 .... 401 -762-3800 

ATV Research, Inc, Dakota City, NE 68731 . 402-987-3771 

t EEV Inc, Elmsford, NY 10523 . 914-592-6050 

Hamamatsu Photonics KK, Hamamatsu City, Shizuoka Pref, JAPAN .... 0534-52-2141 

Hitachi America, Ltd, San Jose, CA 95131 . 408-435-8300 

t Imaging & Sensing Technology Corp, Horseheads, NY 14845 .. 607-796-3372 

Philips Electronics Ltd, Philips Comps, Scarborough, ONTARIO, CAN. M1B 1M8 

.. 416-292-5161 

§t Teltron, Inc, Birdsboro, PA 19508 . 215-582-2711 

§ Thomson Electron Tubes & Devices Corp, Thomson CSF, Totowa, NJ 07511 

.. .. 201-812-9000 

Thor Electronics, Unden, NJ 07036 .. 201-486-3300 

§t Vicon Industries, Inc, Melville, NY 11747 . 516-293-2200 


Tubes, Transmitting-1900 - See Vol. D 
Tubes, X-ray-2200 - See Vol. D 


Tubes (MIL), Indicator & Pickup-2440 

t EEV Inc, Elmsford, NY 10523 . 914-592-6050 

§t Teltron, Inc, Birdsboro, PA 19508 .. 215-582-2711 

Tubes (MIL), Microwave-2440 

t Litton Electron Devices, San Carlos, CA 94070, 415-591-8411 .. A*1786, B«1021 
t EEV Inc, Elmsford, NY 10523 . 914-592-6050 


Hughes Aircraft Co, Electron Dynamics Div, Torrance, CA 90509-2999 

.. 213-517-6000 

Thomson Electron Tubes & Devices Corp, Thomson CSF, Totowa, NJ 07511 

. 201-812-9000 

t VTM Microwaves, Inc, Westminster, CO 80030 . 303-426-6866 

Tubes (MIL), Power & Gas, Planar-2440 

Litton Electron Devices. San Carlos, CA 94070,415-591-8411 . B*1021 

t EEV Inc, Elmsford, NY 10523... 914-592-6050 

Tubes (MIL), Receiving, & Tube Shields-2440 

Litton Electron Devices, San Carlos, CA 94070,415-591-8411 . B«1021 

Dearborn Wire & Cable, Inc, Wheeling, IL 60090 ......... 312-459-1000;800-323-0198 


t EEV Inc, Elmsford, NY 10523. . ... 914-592-6050 

Tubing, Ceramic-2500 - See Vol. C 
Tubing, Fiberglass-2800 ~ See Vol. C 
Tubing, Glass-2500 ~ See Vol. C 

Tubing, Heat Shrinkable-Also See Caps, Forms & Tapes, Heat 
Shrinkable-2500 — See Vo/. C 

Tubing, Metal-2500 - See Vol. C 
Tubing, Paper-2500 ~ See Vol. C 

Tubing, Plastic-Also See Tubing, Spaghetti-2500 ~ See Vol. C 

Tubing, Spaghetti-250G - See Vol. C 

Tubing, Spiral Wrap-2500 ~ See Vol. C 

Tubing, Waveguide-3450 - See Vol. A 

Tubing, Zipper-2500 - See Vol. C 

Tuners, AM/FM-1300 - See Vol. D 

Tuners, Microwave-3450 ~ See Vol. A 

Tuning Forks-2300 - See Vol. A 

Tweezers, Manual & Vacuum-5400 - See Vol. C 

Ultraviolet Inspection Lighting-Aiso See Microscopes, Ultraviolet- 
4100 - See Vol. D 

Urea Formaldehyde - See Plastic Raw Materials (Voi. C) 

Valve Position lndicators/Transmitters-5500 

ETI Systems, Polaris indi. Entprs., Oceanside, CA 92054, 619-757-7770 


. B*1242-1244 

§ Action Instruments, San Diego, CA 92123.. 619-279-5726 

§ APEC Fiber Optics Corp., College Station, TX 77840 . 409-693-5397 

§ Jamesbury Corp., Div. of Combustion Engineering, Inc., Worcester, MA 01605 

. 617-852-0200 

t Lisk, G. W, Co, Clifton Springs, NY 14432 . . 315-462-2611 

§ Norgren, Littleton, CO 80120-1663 . 303-794-2611 

Regdon Solenoid, Inc, Westmont IL 60559 .. 312-789-0600 

Valve Positioners & Actuators-4750 - See Vol. A 

Valves, Solenoid-4550 

§ Deltrol Controls, Milwaukee, Wl 53215,414-671-6800 . B*1659-1660 

ETI Systems, Polaris Indl. Entprs., Oceanside, CA 92054, 619-757-7770 . 

B*1244 

Lucas Ledex Inc., Vandalia, OH 45377-0427, 513-898-3621 . B*1669 

Regdon Solenoid, Inc., Westmont, IL 60559, 312-789-0600 . B*1670 

§t Automatic Switch Co, Florham Park, NJ 07932 . 1 -201 -966-2000 

§t Barksdale Controls Div, Imo Delaval Inc, Los Angeles, CA 90058 . 213-589-6181 

Bosch, Robert Corp, Broadview, IL 60153 . 312-865-5200 

§ Crouzet Controls, Inc, Schaumburg, IL 60173-5419 . 312-843-2200 

t EEMCO Div, Datron Systems Inc, Los Angeles, CA 90039 . 818-247-7060 

t Electronic Specialty Corp, Vancouver, WA 98665 .. 206-574-5000 

§ Industrial Computer Designs, Inc, Westlake Village, CA 91362 . 818-889-3179 

§ Jamesbury Corp, Div. of Combustion Engineering, Inc, Worcester, MA 01605 

.. 617-852-0200 

t LisK G. W, Co, Clifton Springs, NY 14432 ... 315-462-2611 

§ Magnatrol Valve Corp, Hawthorne, NJ 07507 . 201-427-4341 

Mallory Timers, Emhart Elec./Elctra Grp, Indianapolis, IN 46201 . 317-636-5353 

Norgren, Littleton, CO 80120-1663.. 303-794-2611 

Parker Hannifin Corp, Cleveland, OH 44112-1290 . . 218-531-3000 

§tSnaptite/Allled, Erie, PA 16505 . 814-833-6131 

tSR Engineering, BW/IPIntemationat Inc, Garden Grove, CA92643 .... 714-554-4200 
Veeco Instruments Inc, Plainview, NY 11803 .. . 516-349-8300 


Valves, Vacuum-4100 ~ See Vol. D 
Varactors - See Diodes, Varactor (Vol. A) 

Varistors - See Resistors, Voltage Sensitive (Vol. A) 

VCXO - See Oscillators, Voltage Controlled Crystal 
VHF Equipment - See Generators (Vol. D), Receivers (Vol. D), etc. 
Vibration Surveys - See Services, Vibration Surveys (Vol. D) 
Vibration Test Systems - See Testers, Vibration (Vol. D) 
Vibrators-4050 -- See Vol. D 

Video Components & Equipment - See Specific Component: 
Amplifiers (Vol. P), Cameras (Vol. D), Networks (Vol. D), etc. 


Viewers (MIL)-2440 

ElectroPhysics Corp, Nutley, NJ07110 .... 201-667-2262 

t IR Scientific, Carlisle, MA 01741 . .. 508-667-7110 

§tMikronlnstr,Wyckoff,NJ 07481 .. 201-891-7330 
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Warning Systems, Ughtning-4300 PRODUCT INDEX & DIRECTORY 


Viewing Hoods, Cathode Ray Tube-2975 - See VoL D 
Vinyl Compounds ~ See Plastic Raw Materials (Vol. C) 

Vises-5400 - See Vo/. C 

Visual Micro Inspection Systems-2900 - See VoL D 

VLF Equipment — See Receivers (Vol. D), Transmitters (Vol. D), etc. 

VME Bus Cards-2025 - See Vo/. D 

Voice Recognition Equipment - See Recognition Equipment, Speech 
(VoLD) 

Voltage Selector -* See Adaptors, US to European Power (Vol. C) 
Voltage Sources-4000 - See Vol. D 
Voltmeter, Electrostatic-2900 - See Vol. D 

Wafer Fabrication, Semiconductor - See Semiconductor Wafer 
Fabrication (Vol. D) 

Wail Plates ~ See Boxes, Junction, Outlet & Wall Plates (Vol. C) 


Warning Systems, yghtning-4300 

K-Tronics, K. T. Elctma. Inc., Sunnyvale, CA 94086,1-800-e88-ELCO ... B*1375 

Avex Electronics, Bensalem, PA 19020 .. 215-638-1515;80(>-345-1295 

MauellCorp,Dillsburg, PA 17019. . 717-432-8686 

Rodann Electronics Mfg. Co., Brea, CA 92621 . 714-529-1301 

Warning Systems (MIL)-2440 

t American Electronic Laboratories, Inc., Lansdale, PA 19446 . 215-822-2929 

t Digital Radio Corp, Redondo Beach, CA 90277 . 213-316^114 

t E-Systems, Greenville Div, Greenville, TX 75401 . 214-455-3450 

t General Instrument Govt Systems, Hicksville, NY 11802-0709 . 516-933-3000 

t Systems Research Laborotories, Arvin/Calspan, Dayton, OH 45440..... 513-426-6000 
fTeledyne Ryan Electronics, San Diego, CA 92123 . 619-560-6400 


Washers, Loclc-2500 - See Vol. C 
Washers, Plain-2500 - See Vol. C 
Washers, Shouider-2500 - See Vol. C 
Waveguide-Coax Adapters-3450 ~ See Vol. A 
Waveguides-3450 ~ See Vol. A 


Waveguides (MIL)-2440 

Utton Electron Devices, San Carlos, CA 94070, 415-591-8411 . B«1021 

t Ark Elctms. Corp, Southampton, PA 18966 . 215-322-6510 

§t Dielectric Communications, General Signal, Raymond, ME 04071 .207-655-4555; 

800-341-9678 

t International Telecommunications Components, Inc., Deer Paik, NY 11729 

.. 516-243-1444 

Lectronic Research Labs, Inc, Camden, NJ 08104 . 609-541-4200 

t Mitec Electronics, Pointe Claire, QUEBEC, CANADA H9R 3X3 . 514-694-6666 

Telephonies Corporation/PRD Instruments, Huntington, NY 11743 

. 516-549-6415/6102 


Wave Soldering Equipment ~ See Soldering Equip, Printed Circuit 
(Vol.C) 

Wave Traps — See Filters, Antenna (Vol. A), Filters, Microwave (Vol. A), 
etc. 

Welding Equipment & Accessories (Excl. Equipment for 
Semiconductor Devices)-5400 - See Vol. C 

Welding Machines, Ljiser-4100 ~ See Vol. D 

White Noise Generator Modules - See Generators, White Noise (Voi. ), 
Diodes, Noise 

White Printers-4200 - See Vol. C 
Windows, Sapphire-2500 - See Vol. C 
Windows, Shielded - See Shields, RF (Vol. C) 

Wire & Cable Ties-2500 - See Vol. C 
Wire, Airframe-2440 

§t Brim Electronics, Fair Lawn, NJ 07410, 201-796-2886 . C«1820 

§t Judd Wire Inc., Turners Fails, MA 01376, 413-863-4357 . C«1865 

MWS Wire Industries, Westlake Village, CA 91362,818-991-8553 . C*1882 

t Barcel Wire & Cable Corp, Electronics Div, Irvine, CA 92714 . 714-863-0300 

§t Beldarr Wire and Cable, Cooper Industries, Richmond, IN 47375 . 317-983-5200; 

800-BELDEN-1 

t BRIntec Corp, Brand-Rex Cable Systems Division, Willimantic, CT 06226-1128 

........ 203-456-8000 

§t Consolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412 .... 312-455-8830 

§ Custom Cable Corp, Westbury, NY 11590 .. 516-334-3600 

§t Dabum Electronics & Cable Corp, Northvale, NJ 07647 . 201-768-5400 

§t Dearborn Wire & Cable, Inc, Wheeling, IL 60090 . 312-459-1000;800-323-0198 

t Electro Weave, Worcester, MA 01604. . 617-752-8932 


§t FL Surprenant Div, Clintoa MA 01510 ... . 617-368-1401 

tGeneral Wire Products, Inc, Worcester, MA 01604 ... 617-752-8260 

t W. L Gore & Assocs, Newark, DE 19714 .. 302-738-4880 

t GSI Corp, Timonium, MD 21093 ........ 301-252^1768 

Judd Wire Inc, San Marcos, CA 92069. ..... 619-744-7720 

§t Olympic Wire & Cable, Fairfield, NJ 07006 .. . 201-227-7996 

§t Philadelphia Insulated Wire Co. Inc, Moorestown, NJ 08057 ............ 609-235-6700 

t Plastoid Corporation, Hamburg, NJ 07419 .. 201-827-7141 

§t Specialty Cable Corporation, Wallingford, CT 06492... 800-456-SPEC 

§t Standard Wire & Cable Co, Rancho Dominguez, CA 90220.213-609-1811; 

800-447-0006/821-527 

Storm Products Co, Hinsdale, IL 60521 .. 312-323-9121 

§t Tensolite Company, Subsidiary of Carlisle Corp, Buchanan, NY 10511 .. 914-737-5600 

t Thermax Wire Corp, Flushing, NY 11354-2897 . 718-939-8300 

t United Wire & Cable Corp, Worcester, MA 01604 .. 617-757-3872 

t Victor Wire & Cable Corp, Los Angeles, CA 90016 . 213-870-9933 


Wire, Antenna (Aii Types)-6000 - See Vol. C 

Wire, Bare, Copper-6000 - See Vol. C 

Wire, Bare, Nickel-6000 - See Vol. C 

Wire, Bare, Nickei-Chrome-6000 - See Vol. C 

Wire, Bonding-6000 - See Vol. C 

Wire, Braid (Excluding Shielding)-6000 - See Vol. C. 

Wire, Braid (Shielding) - See Braid, Cable (Vol. C) 

Wire, Ceramic lnsulated-6000 - See Vol. C 
Wire, Clad (All Types)-6000 - See Vol. C 

Wire Cutting & Stripping ~ See Services, Wire Cutting & Stripping 
(VoLD) 

Wire, Enamel Insulated See Wire, Hookup (Ail Types) (Voi. C) 

Wire, Fiberglass Insulated - See Wire, Glass Insulated (Vol. C) 

Wire, Flame Retardant-6000 - See Vol. C 
Wire, Flat Strip - See Cable, Flat (Vol. C) 

Wire, Glass lnsulated-6000 - See Vol. C 
Wire, Gold-2500 ~ See Vol. C 
Wire, Guy-6000 - See Vol. C 
Wire, Heater - See Cable, Heater (Vol. C) 

Wire, High Temperature (Over 125 + C)-6000 ~ See Vol. C 

Wire, High Voltage (1000 Volts & Over)-6000 - See Vol. C 

Wire, Hookup (All Types)-6000 - See Vol. C 

Wire, lrradiated-6000 - See Vol. C 

Wire, Lead-in & Ground-6000 - See Vol. C 

Wire, Litz-6000 - See Vo/. C 

Wire, Magnet-6000 - See Vol. C ^ 

Wire Markers (All Types)-Also See Strips Marker & Fanning-6000 ~ 
See Vol. C 

Wire, Multiconductor - See Cable, Muiticonductor (Vol. C) 

Wire Nuts-2500 - See Vol. C 

Wire, Plastic Insulated - See Wire, Hookup (All Types) (Vol. C) 

Wire, Plated (All Types)-6000 - See Vol. C 

Wire, Radiation Resistant-6000 - See Vol. C 

Wire, Resistance-6000 - See Vol. C 

Wire, Semiconductor Lead-6000 - See Vol. C 

Wire, Shieided-6000 - See Vo/. C 

Wire Shielding-Aiso See Braid, Cable-4525 ~ See Vol. C 

Wire, Stainless Steel-6000 - See Vol. C 

Wire, Strain Gauge-6000 - See Vol. C 

Wire Connectors-2100 — See Vol. C 

Wire Strippers, Automatic-4100 - See Vol. D 

Wire Strippers, Chemical ~ See Chemicals, Wire Stripping (Vol. C) 

Wire Strippers, Manual-5400 - See Vol. C 
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Wire (MIL)-2440 


Wire Strippers, Thermai-5400 - See VoL C 

Wire, Test Lead-6000 - See VoL C 

Wire, TFE lnsuiated-6000 - See VoL C 

Wire, Thermocouple-6000 - See Vol. C 

Wire, Transmission — See Cable, Transmission Line (Vol. C) 

Wire, Twisted Pair — See Cable, Twisted Pair (Vol. C) 

Wire (MIL)-2440 

ABL Electronics Supply, Inc., Yorktown Hgts., NY 10598, 914-962-2253 . 

C»1762 

§t American Insulated Wire Corp., Leviton Mfg. Co., Pawtucket, Ri 02862, 


401-726-0700 . C-1763 

§t Brim Electronics, Fair Lawn, NJ 07410, 201-796-2886 . C«ia20 

Caton Connector Corp., Kingston, MA 02364, 617-585-4315 . C*1304 

§t Dabum Electronics & Cable Corp., Northvaie, NJ 07647, 201-768-5400 .. C«1848 

§t Judd Wire Inc., Turners Falls, MA 01376,413-863-4357 . B*1019 

Mueller Elec. Co., Cleveland, OH 44114, 216-771-5225 . C*1458 

MWS Wire industries, Westlake Village, CA 91362,818-991-8553 . C*1882 

National Wire & Cable Corp., Los Angeles, CA 90031-1780, 213-225-5611 

. C«1887-1889 

§t Alpha Wire Corp.. Elizabeth, NJ 07207-0711 . 201-925-8000 

§t American Wire & Electronics, Costa Mesa, CA 92626 . 714-957-6905 

Carol Cable Co. Inc, Pawtucket Rl 02862 . 401-724-9605 

§t Consolidated Electronic Wire & Cable, Franklin Park, IL 60131-1412 .... 312-455-8830 

§Cooner Wire Co., Chatsworth,CA 91311 .. 818-882-8311 

t DataCon, Inc, Burlington, MA 01803 . 617-273-5800 

Dearborn Wire & Cable, Inc, Wheeling, IL 60090 . 312-459-1000:800-323-0198 

t Gavitt Wire & Cable, Brookfield, MA 01506 . 508-867-6476 

General Electric Co, Accessory Equipment Plant Bridgeport CT 06602 

. 203-382-2000 

§ International Wire Products Co, Wyckoff, NJ 07481 ... 201-891 -5800 

§t Judd Wire Inc, San Marcos, CA 92069 . 619-744-7720 

Lynn Electronics, Feasterville, PA 19047 . 215-677-6700:800-523-6075 

t Markei Corp, Norristown, PA 19404 . 215-272-8960 

t Molecu-Wire, Farmingdale, NJ 07727 . 201 -938-9473 

Raychem Corp, Elctms. GrpL, Menlo Park, CA 94025 . 415-361 -3860 

§t Specialty Cable Corporation, Wallingford, CT 06492 . 800-456-SPEC 

§t Standard Wire & Cable Co, Rancho Dominguez, CA 90220 . 213-609-1811; 

800-447-0006/821-527 

§t Whitmor Wire & Cable, Valencia CA 91355 . 805-257-2400 

§t Wilco Wire & Cable Co, Inc, San Jose, CA 95133 . 408-926-8880 


Wire Twisters, Automatic*5400 ~ See Vol. C 
Wire Twisters, Manual-5400 - See Vol. C 


Wire Ways-6000 - See Vol. C 

Wirewrapping Services - See Services, Wirewrapping (Voi. D) 

Wiring Panels & Boards, Computer - See Boards, Programming 
(Vol. C) 

Word Processors, Shared Logic Systems-2025 - See Vol. D 
Word Processors, Standalone Systems-2025 - See Vol. D 

Work Positioners, Circuit Board & Chassis - See Holders, Circuit 
Board (Vol. D), Jigs (Vol. D) 

Work Room, Shielded-1400 — See Vol. C 
Work Stations, Computer-2000 ~ See Vol. D 
Work Stations, Laminar Flow-4100 - See Vol. D 
Work Stations/Decks, Data Entry-1400 - See Vol. C 
Wrenches-5400 - See Vol. C 

X-ray Detector Arrays (For Industrial lnspections)-4100 - See 
Vol. D 

X-ray Imaging System-4100 - See Vol. D 
X-ray Inspection Equipment-4100 - See Vol. D 
X-Y Axis Tables - See Simulators, Motion (Vol. D) 

X-Y-Z Systems, Programmable-2550 - See Vol. D 
Yokes, Deflection, CRT-1800 - See Vol. A 
Yokes, Deflection, Oscilloscope-1800 - See Vol. A 
Yokes, Deflection, Radar PPI-1800 - See Vol. A 
Yokes, Deflection, TV Camera-1800 -- See Vol. A 
Zener Diodes — See Diodes, Zener 

Zone Boxes, Thermocouple - See Thermocouples, Elements & 
Accessories (Vol. B) 


EEM 1989 


§-Product sold through distributors t-Product meets MIL specs 


8*127 
































COMIMONI.Y USED 
ELECTIVIC AL/ELECTRON 1C 
ABBREVIATIONS 
AND ACRONYMS 


A 

A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 

B 

BALUN balanced to unbalanced 
BASIC beginners' all-purpose 
symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 

CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAM AC computer-automated 
measurement and control 
CAPP computer-aided process 
planning 

CAT computer-aided test 
CATV cable television or 
community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 
semiconductor 
Comm, communications 
CPS characters per second 
CPU central processing unit 

D 

D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 
Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 

EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 
decimal interchange code 
EEPROM electrically erasable 
PROM 


EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 
ROM 

ESR equivalent series resistance 
F 

FEP fluorinated ethylene propylene 
Copoly mar, 200“ Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 

GaAsFET gallium arsenide FET 
CMIP commn management 
information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 

HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 
diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
lO input/output (devices) 

IR insulation resistance (or) infrared 
ISDN integrated services digital 
network 

ISO International Standards 
Organization 

J 

JEDEC Joint Electronic Device 
Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 

kHz kilohertz (10 ^ hertz) 

KSR keyboard send /receive 

L 

LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 
transformer 

M 

MASER microwave amplification 
by stimulated emission of 
radiation 

MATV master antenna television 


jiF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 
second 

MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 
semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 
module 
NOR not OR 

NTC negative temperature coefficient 

O 

OCR optical character reader 
OEM original equipment 
manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 

PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 

PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 
transistor 

Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 

RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 

SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
protocol 

SID AC bidirectional voltage- 
triggered switch 
SIMM single in-line memory 
module 

SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 
management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 

TC temperature coefficient 
TCE thermal coefficient of 
expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250“ Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 

UHF ultra high frequency (300 MHz 
to 3 GHz) 

UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 

VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 

VSWR voltage standing wave ratio 

W 

WPS word processing software 

Y 

YIG yttrium iron garnet 
Z 

ZIF zero insertion force 






24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

300 FILE FOLDER 
LABELS 


ALL NEW with this 
edition of EEM 


Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes;’ you probably already 
have the EEM File System. But, if you said “No’,’ 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 


for Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 

There are thousands of EEM File Systems in every¬ 
day use in engineering and procurement 
officesall over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set upyour very own filing system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sa les tax. If you must use a 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 


The EEM File System was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your particular needs. 


You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under “M” 
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FF 

FS 

j 

< 

L 

\ 

I 


1 

1 

0 

1 

13 

CR 

GS 

- 

=z 

M 

] 

m 

} 

1 

1 

1 

0 

14 

SO 

RS 

. 

> 

N 

A 

n 


1 

1 

1 

1 

15 

SI 

US 

/ 

? 

0 

_ 

0 

DEL 


Control Character Representations Special Graphic Characters 


NUL 

Null 

DLE 

Data Link Escape (CC) 

SP 

Space 

< 

Less Than 

SOH 

Start of Heading (CC) 

DC1 

Device Control 1 

! 

Exclamation Point 

= 

Equals 

STX 

Start of Text (CC) 

DC2 

Device Control 2 

1 

Logical OR 

> 

Greater Than 

ETX 

End of Text (CC) 

DC3 

Device Control 3 

“ 

Quotation Marks 

? 

Question Mark 

EOT 

End of Transmission (CC) 

DC4 

Device Control 4 

# 

Number Sign 

@ 

Commercial At 

ENQ 

Enquiry (CC) 

NAK 

Negative Acknowledge (CC) 

$ 

Dollar Sign 

[ 

Opening Bracket 

ACK 

Acknowledge (CC) 

SYN 

Synchronous Idle (CC) 

% 

Percent 

\ 

Reverse Slant 

BEL 

Bell 

ETB 

End of Transmission Block (CC) 

& 

Ampersand 

] 

Closing Bracket 

BS 

Backspace (FE) 

CAN 

Cancel 


Apostrophe 

A 

Circumflex 

HT 

Horizontal Tabulation (FE) 

EM 

End of Medium 

( 

Opening Parenthesis 


Logical NOT 

LF 

Line Feed (FE) 

SUB 

Substitute 

) 

Closing Parenthesis 

— 

Underline 

VT 

Vertical Tabulation (FE) 

ESC 

Escape 

* 

Asterisk 


Grave Accent 

FF 

Form Feed (FE) 

FS 

File Separator (IS) 

+ 

Plus 

c 

Opening Brace 

CR 

Carriage Return (FE) 

GS 

Group Separator (IS) 

. 

Comma 

1 

Vertical Line (This graphic is 

SO 

Shift Out 

RS - 

Record Separator (IS) 

_ 

Hyphen (Minus) 

' 

stylized to distinguish it from 

SI 

Shift In 

US 

Unit Separator (IS) 


Period (Decimal Point) 


Logical OR) 

(CO 

Communication Control 

DEL 

Delete 

/ 

Slant 

) 

Closing Brace 

(FE) 

Format Effector 




Colon 


Tilde 

(IS) 

Information Separator 



: 

Semicolon 
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Theoretical battery 

Practical battery 

System 

Anode 

Cathode 

Voltage, 

Capacity, 

Typical 

voltage, 

V 

Capacity^ 




V 

Ah/kg 

Wh/kg 

Wh/dm^ 

Primary: 

Leclanche 

Zn 

Mn02 

1.6 

230 

1.2 

65 

175 

Magnesium 

Mg 

Mn02 

2.0 

270 

1.5 

100 

195 

Organic cathode 

Mg 

m-DNB 

1.8 

1,400 

1.15 

130 

180 

Alkaline Mn02 

Zn 

Mn02 

1.5 

230 

1.15 

65 

200 

Mercury 

Zn 

HgO 

1.34 

185 

1.2 

80 

370 

Mercad 

Cd 

HgO 

0.9 

165 

0.85 

45 

175 

Silver oxide 

Zn 

Ago 

1.85 

285 

1.5 

130 

310 

Zinc-air 

Zn 

Air (O,) 

1.6 

815 

1.1 

200 

190 

Li-organic electrolyte 

Li 

b 

2.1-5.4 

130-660 

1.8-3.2 

250 

400 

Secondary: 








Lead-acid 

Pb 

Pb02 

2.1 

55 

2.0 

37 

70 

Edison 

Fe 

Ni oxides 

1.5 

195 

1.2 

29 

65 

Nickel-cadmium 

Cd 

Ni oxides 

1.35 

165 

1.2 

33 

60 

Silver-zinc 

Zn 

Ago 

1.85 

285 

1.5 

100 

170 

Silver-cadmium 

Cd 

Ago 

1.4 

230 

1.05 

55 

120 

Zinc-nickel oxide 

Zn 

Ni oxides 

1.75 

185 

1.6 

55 

110 

Zinc-air^ 

Zn 

Air (O,) 

1.6 

815 

1.1 

150 

155 

Cadmium-air^ 

Cd 

Air (O,) 

1.2 

475 

0.8 

90 

90 

Zinc-02 

Zn 

0 . 

1.6 

610 

1.1 

130 

120 

H,-0, 

H 2 

0 , 

1.23 

3,000 

0.8 

45 

65 

Reserve: 

Cuprous chloride 

Mg 

CuCI 

1.5 

240 

1.4 

45 

65^ 

Silver-chloride 

Mg 

AgCI 

1.6 

170 

1.5 

60 

95^ 

Zinc-silver oxide 

Zn 

Ago 

1.85 

285 

1.5 

30 

75^ 

Thermal 

Ca 

b 

2.8 

240 

2.6 

10 

20' 

Ammonia-activated 

Mg 

m-DNB 

2.2 

1,400 

1.7 

22 

60^ 

High- 

NA 

S 

2.1 

685 

1.8 

200 

h 

temperature 

Li 

s 

2.2 

1,150 

1.8 1 

200 

i 

Solid electrolyte 

Ag 

Polyiodide 

0.66 


0.6 

180 

ipy 

Fuel cell: 



■ 

1 





Hydrogen^ 


Air 

1.23 

26,000 i 

0.7 


k 

Hydrazine^ 

N2H4 

Air 

1.5 

2,100 

0.7 

800^ 

1 

Methanol^ 

CH 2 OH 

Air 

1.3 

1,400 

0.9 

175^ 

185^ 


a Delivered capacity when discharged at normal temperatures (2 
at normal discharge rates. 

£> Based on fuel consumption only. 

c Weight of air not considered in computation of watt hours, 
d Water-activated 

e Automatically activated; high rate discharge; 2- to 10-min rate, 
f Fused salt; heat-activated; high rate discharge; 2- to 10-min rat 


)°C) g Four-minute discharge rate. 

h j8-alumina electrolyte, 300°C operation. 

/ Fused salt; 350°C operation. 

7 Solid RbAg 4 l 5 electrolyte. 
k Several different cathode materials used. 

I Fuel consumption is based on source of H 2 . 
m Based on methanol battery-fuel supply in situ. 
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Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (27C times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath¬ 
ode is a liquid, gel or other conductive mate¬ 
rial which is in intimate contact with a metal¬ 
lic cathodic connection. 

Dielectric Constant: The ratio of the capac¬ 
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example* the dielec¬ 
tric constants of air, Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar¬ 
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath¬ 
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur¬ 
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa¬ 
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci¬ 
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por¬ 
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (p,F) 1 
microfarad (pF) = 1,000,000 picofarads (pF) 


Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con¬ 
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica¬ 
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 

Leakage Current: Expressed as del for elec¬ 
trolytic capacitors , a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the del, the higher quality the capacitor. 

Power Factor: A measure of the overall effi¬ 
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdew). This is the voltage at which a capacitor 
may be safely operated at 25“C continuously 
within its overall parameters. 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 


electrolytic capacitor under stated condi¬ 
tions. In general, the higher the ripple cur¬ 
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur¬ 
rents can shorten the capacitor life dramati¬ 
cally and may even cause catastrophic fail¬ 
ure (explosion). 

Surge Voltage: The momentary surge volt¬ 
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 

Temperature: Capacitors are generally rated 
at 25 "C at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25°C. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25'’C. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nega¬ 
tive TC in that the capacitance decreases as 
temperature increases. 


Ceramic Capacitor Codes 
(Capacitance Given In pF) * 


Color 

Digit 

Multi¬ 

plier 

Tolerance 

Temperature 

Coefficient 

ppm°C 

Signi¬ 

ficant 

Figure 

Multi¬ 

plier 

Class 1 

' 

Class 2 

lOpF or 
less 

Over 

lOpF 

Black 

0 

1 

±2.0pF 

±20% 

±20% 

0 

0.0 

-1 

Brown 

1 

10 

±0.1pF 

±1% 

, 

-33 


-10 

Red 

2 

100 


±2% 


-75 

1.0 

-100 

Orange 

3 

1000 


±3% 


-150 

1.5 

-1000 

Yellow 

4 

10000 



+100% -0% 

-220 

2.0 

-10000 

Green 

5 


±0.5pF 

±5% 

±5% 

-330 

3.3 

+1 

Blue 

6 





-470 

4.7 

+10 

Violet 

7 





-750 

7.5 

+100 

Gray 

8 

0.01 

±0.25pF 


+80% -20% 

+150 to-1500 

, 

+1000 

White 

9 

0.1 

±1.0pF 

±10% 

±10% 

+100 to-750 


+10000 

Silver 



. j 






Gold 





1 
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e u las 


I. Capacitance (farads) 
English; C= 

tn 


English: C 
Metric: C 


c rr: -0884 K A 


II. Energy stored in capacitors (Joules, watt-sec) 

E = 1/2 CV-’ 

III. Linear charge of a capacitor (Amperes) 

dt 

IV. Total Impedance of a capacitor (ohms) 

Z = \/Rs^+ (Xc-Xe)^“ 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 

X 1 
“ 2 7rfC 


Xe == 2 7rfL 
VII. Phase Angles: 

Ideal Capacitors: Current leads voltage 90° 

Ideal Inductors: Current lags voltage 90° 

Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tans (loss angle) = = 

(2»-fC)(ESR) 

IX. Power Factor 

PF = Sine 8 (loss angle) = Cos <p (phase angle) 
PF = DF(when less than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan 5 (loss angle) = —-— 


Equivalent Series Resistance (ohm^) 

ESR= (DF) (Xc) = (DF) (i^’^fC) 

Power Loss (watts) 

Power loss — (2 yr fCV2) (DF) 

KVA (Kilowatts) 

KVA ^ 2 7rfCV2xlO-3 

Temperature Characteristic (ppm/®C) 


XV. Cap Drift (%) 
C.D. = 


Cl — C 2 


Reliability of Ceramic Capacitors 



Lo _ 

X 

'Tt ' 

VI. Inductive Reactance (ohms) 

Lt “ 

.VoJ 

. To, 


Capacitors in Series (current the same) 
Anynumber: —^ = + - 


Two: Ct 


^ Cl C 2 
Cl + C 2 


Capacitors in Parallel (voltage the same) 

Ct = Cl + C 2 -h Cn 

Aging Rate 

A.R. = % A C/decade of time 


Decibels 


db = 20 log ^ 
V 2 


Metric prefixes: Symbols: 


Pico 

X 10-12 

K 

= Dielectric Constant 

0 

= Phase angle 

Nano 

X 10-9 

A 

= Area of electrode overlap 

x+y 

= Exponent effect of 

Micro 

X 10-6 


= Dielectric thickness 


voltage and temperature 

Milli 

X 10-3 

V 

= Voltage (volts) 


= Operating life (hours) 

Deci 

X 10-1 

t 

= time (hours) 


= Test life (hours) 

Deca 

X 10 

Rs 

= Series Resistance (ohms) 

V, 

= Test voltage (volts) 

Kilo 

X 103 

f 

= frequency (Hertz) 

V„ 

= Operating voltage (volts) 

Mega 

X 106 

L 

= Inductance (henries) 

T, 

= Test temperature (^’C) 

Giga 

Tera 

X 109 

X 1012 

5 

= Loss angle 

T 

*0 

= Operating temperature (°C) 











Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application, type of conduc¬ 
tor or even method of termination. 

Shape—Circular, cylindrical, and 
rectangular. 

Electrical application—High voltage, 
RF, microwave, input/output, etc. 

Mechanical application—Printed cir¬ 
cuit, rack & panel, cable, etc. 

Conductor type—Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method—Wirewrap, 
soldercup, solderless, etc. 


Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the “C^^ type) got its 
name from the model number of the 
original maker. 


Contact: The part(s) of the connector 
that actually provides circuit continu¬ 
ity between its two sections—the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the connector. 


Contact alignments: Often called con¬ 
tact float. Describes the amount of al¬ 
lowable contact movement within the 
connector body. Permits self-alignment. 


Male vs. female: In the U.S. this de¬ 
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac¬ 
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite: Contacts or connector 
bodies which are the same configura¬ 
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal seals at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: May or may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect¬ 
ing pair is physically attached to the 
PC board itself. The other part is at¬ 
tached to something else such as a 
cable or a motherboard. 


Readout: Describes the arrangement 
at the terminating edge of a PC board. 


May be single or double. A double read¬ 
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat “ribbon’’ cable to be 
attached to a round or rectangular con¬ 
nector but also used interchangeably 
for flat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac¬ 
tion. Not the same as ribbon connector. 

Solderless terminal: Any style of ter¬ 
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channel 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec¬ 
tors and between connectors and shell 
and any grounding devices of the con¬ 
nector. , 
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Control Character Representations 


Special Graphic 
Characters 


< 

( 

+ 


ACK 

Acknowledge 

EOT 

End of Transmission 

PF 

Punch Off 

$ 

BEL 

Bell 

ESC 

Escape 

PN 

Punch On 


BS 

Backspace 

ETB 

End of Transmission Block 

RES 

Restore 

) 

BYP 

Bypass 

ETX 

End of Text 

RS 

Reader Stop 


GAN 

Cancel 

FF 

Form Feed 

SI 

Shift In 

-1 

CC 

Cursar Control 

FS 

Field Separator 

SM 

Set Mode 

1 

CR 

Carriage Return 

HT 

Horizontal Tab 

SMM 

Start of Manual Message 

/ 

CU1 

Customer Use 1 

IFS 

Interchange File Separator 

SO 

Shift Out 


CU2 

Customer Use 2 

IGS 

Interchange Group Separator 

SOH 

Start of Heading 

% 

CU3 

Customer Use 3 

IL 

Idle 

SOS 

Start of Significance 

— 

DC1 

Device Control 1 

1RS 

Interchange Record Separator 

SP 

Space 

> 

DC2 

DC4 

DEL 

DLE 

Device Control 2 

Device Control 4 

Delete 

Data Link Escape 

lUS 

LC 

Interchange Unit Separator 

Lower Case 

STX 

SUB 

Start of Text 

Substitute 

? 

LF 

Line Feed 

SYN 

Synchronous Idle 

# 

@ 

DS 

Digit Select 

NAK 

Negative Acknowledge 

TM 

Tape Mark 

EM 

End of Medium 

NL 

New Line 

UC 

Uppercase 

= 

ENQ 

Enquiry 

NUL 

Null 

VT 

Vertical Tab 

” 


Cent Sign 

Period, Decimal Point 
Less-than Sign 
Left Parenthesis 
Plus Sign 
Logical OR 
Ampersand 
Exclamation Point 
Dollar Sign 
Asterisk 

Right Parenthesis 

Semicolon 

Logical NOT 

Minus Sign, Hyphen 

Slash 

Comma 

Percent 

Underscore 

Greater-than Sign 

Question Mark 

Colon 

Number Sign 
At Sign 

Prime, Apostrophe 
Equal Sign 
Quotation Mark 
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MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de¬ 
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis¬ 
cosity equates with thin and vice-versa. 


PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 


Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 


Impregnation: A process of encapsula¬ 
tion involving evacuating all air and 
then allowing the encapsulating mate¬ 
rial to flow in and fill all voids. 


Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. 


Potting: Wherein the part or assembly 
is immersed in an encapsulating mate¬ 
rial contained in a shell which becomes 
a permanent outer surface after curing. 


DIELECTRIC 

Arc resistance: An encapsulant's re¬ 
sistance to the formation of a conduc¬ 
tive path or track. Measured in time. 


Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 


Capacitance: The property of conduc¬ 
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 


Corona: A luminous discharge of elec¬ 
tricity due to air ionization when a cer¬ 


tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 


Dielectric: Insulator (Nonconductor.) 


Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 


Dielectric strength: The ratio of di¬ 
electric breakdown to the thickness of 
insulating material. 


Dissipation factor: The ratio of a 
dielectric material’s energy losses. 


Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 


Insulation resistance: (IR) An insulat¬ 
ing materiaPs total DC leakage. 


Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 


Voltage endurance: Sometimes called 
corona resistance. The ability of a ma¬ 
terial to withstand the application of 
sustained high voltage. 


Volume resistivity : The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm- 
centimeters. 








Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul¬ 
tiplication of photocurrent. It is par¬ 
ticularly suited to low noise and/or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris¬ 
tics in a side-by-side comparison. 

Chrominance Contrast: The color con¬ 
trast between two adjacent surfaces of 
identical area, shape, texture, and lu¬ 
minance. The human eye is more sensi¬ 
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler’s output current to in¬ 
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant Wavelength: The wave¬ 
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag¬ 
netic wavelength region between ap¬ 
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi¬ 
ble or invisible) between a light source 
and a photodetector. 




IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex¬ 
posed to radiant energy. 

Light-Emitting Diode (LED) : A semi¬ 
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the '^sur- 
round,’^ an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in¬ 
put) and the receiver (output). The in¬ 
put is generally an LED; the output 
might be a photodiode, phototransis¬ 
tor, a photo-Darlington, etc. Some¬ 
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo—Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 


OPTOCOUPLER 



WITH PHOTO¬ 
TRANSISTOR OUTPUT 



WITH PHOTO¬ 
DIODE OUTPUT 


Photodetector: A device that provides 
an electrical output signal when sub¬ 
jected to radiation in the visible, infra¬ 
red, or ultraviolet regions of the elec¬ 
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling- 
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re¬ 
sponsive to radiant energy. Photodi¬ 
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran¬ 
sistor that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) may or may not be 
brought out as an external terminal. 

Point Source: A source with a maxi¬ 
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain¬ 
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 












Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 


Ambient reference: Refers to the tem¬ 
perature of the still air surrounding 
the power supply 


Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 


Case reference: One of the specs that 
make up the nominal rating. The tem¬ 
perature of the case with the tempera¬ 
ture of the surrounding still air at a 
stated temperature (usually 25°C). 


Input reflected current: The peak-to- 
peak alternating current generated by 
switching transients in DC/DC convert¬ 
ers. Should not exceed 1%. 


Inrush current limiting: Built-in cir¬ 
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 


Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FULL 
OPERATING TEMPERATURE RANGE 


^ 0 25 50 75 100 110 to 120 

o OUTPUT CURRENT RELATIVE TO FULL RATING (%) 

Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 


Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperature. 


Sensing: Regulation techniques that 
monitor output voltage and/or current. 
Local sensing refers to the output ter¬ 
minals. Remote sensing allows a feed¬ 
back from the load circuit to the power 
supply. 


DERATE 1.25%/°C'^ 
ABOVE 40°C 
(AMBIENT REFERENCE) 


Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 


DERATE 1.25%/“C 
(CASE REFERENCE) 


•SPECIFIED OPERATING TEMPERATURE RANGE- 


Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 


Soft start: Allows the supply to start 
from zero current and/or voltage over 
a stated period of time during start up 
to prevent voltage overshoots and cur¬ 
rent imbalances. 


TEMPERATURE (°C) 

Fig. 1. Power output derating can be re 
ferred to ambient or case. 


Derating: The degree output is reduced 
as temperature increases. Usually ref¬ 
erenced to ambient case temperature 
and shown on a graph. 


Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 


Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 


Efficiency: Ratio of the output power to 
the required input power. Usually ex¬ 
pressed as a percentage given nominal 
environmental temperature. 


FULL RATED 
OUTPUT 
CURRENT 


Tracking: The maintaining of fixed ra¬ 
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical ( + )( — ) outputs. 


FOLDBACK LEVEL 
20 TO 25% OF 
ULL RATED OUTPUT 


EMI/RFI: Interference electronic cir¬ 
cuitry caused by energy from electro¬ 
mechanical or radio frequency power 
supplies. 


Transient protection: Circuitry de¬ 
signed to protect the supply from high 
amplitude line transients. Generally ex¬ 
pressed in foms of peak voltage and 
maximum transient time duration. 


Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and/or current to very low lev¬ 
els in the event of an overload. 


OUTPUT CURRENT RELATIVE TO FULL RATING (%) 

Fig. 2. Current foldback limiting self¬ 
resets with removal of fault. 
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RELAYS 

Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig¬ 
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro¬ 
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current and/ 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air¬ 
tight cover. (Not the same as hermeti¬ 
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 

Dry circuit: contacts that carry current 
but do not open or close during ener- 





gizing of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela¬ 
tively low voltages and low currents. 
Generally below 5 Vdc and 10mA. 

OPERATING CHARACTERISTICS 

Measured dropout: The value at which 
all contacts restore to their unoper¬ 
ated position as current or voltage de¬ 
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 


Specified hold: The value that must be 
reached before any contact change oc¬ 
curs as voltage or current is decreased 
on an operated relay. 

Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur¬ 
rent increases on an unoperated relay. 

Specified pickup. The value at or be¬ 
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 

Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before¬ 
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 

Actuation: The interval from coil ener¬ 
gization or de-energization to the func¬ 
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to^ 
the first closing or opening of a pre¬ 
viously open or closed contact. 

Final actuation: Sum of initial actua¬ 
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of ‘^chatter.*’ 

Chatter: See bounce. 

Operate: Normally taken as the inter¬ 
val between energization and the open¬ 
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter¬ 
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open¬ 
ing a closed contact and closing an 
open contact of a break-before-make 
relay. 
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(MAKE CONTACT) 


NORMALLY CLOSED 
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Fig. 2. Typical time vs. current (non- 
inductive load) 


OT = OPEN TIME 

BT = BOUNCE TIME 

FAT = FINAL ACTUATION TIME 

lAT = INITIAL ACTUATION TIME 

RT = RELEASE TIME 

n = TRANSFER TIME 








RELAY CONTACT FORMS 
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SPECIFICATIONS 

Excitation: The input voltage and fre¬ 
quency. 

Transformation Ratio: The ratio of the 
output voltage, at maximum coupling, 
to the irvput voltage. 

Phase Shift: The lead or lag of the out¬ 
put voltage with respect to the input 
voltage. For most synchros and re¬ 
solvers, the phase shift can be approxi¬ 
mated by the angle whose tangent is 
the ratio of the primary winding’s DC 
resistance to its reactive component. 

Impedance: Specified as R + jX, where 
R is the AC resistive component and X 
is the reactive component. Important 
impedances are: (a) Zpo (or Zro for 
rotor primary units), which is the im¬ 
pedance of the primary winding with 
the secondary open; (b) Zso, which is 
the impedance of the secondary wind¬ 
ing with the primary open; and (c) Z.s.„ 
which is the impedance of the second¬ 
ary with the primry shorted (essen¬ 
tially when driven by a low impedance). 

Null Voltage; The voltage remaining 
when the unit is at electrical zero or in 
the minimum coupling position. 

Accuracy: The error of the position of 
the rotor with respect to the electrical 
angle. It is defined as the output voltage 
driven by the “speed” (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri¬ 
cal zero position). Error is commonly 
expressed in mihutes of arc (1/60 of a 
degree) or in seconds of arc. 

Loads: For a transmitting unit, the im¬ 
pedance that the output voltage signal 
faces. This can be a receiver, a differen¬ 
tial with its load, a control trans¬ 
former, an A/D converter, etc. 

Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 

FUNCTIONS 

Transmitter: A unit with a Y-con- 
nected stator that outputs a signal pro¬ 
portional to the position of its sihgle- 
phase excited rotor. High power units, 
called “torque transmitters,” are used 
to drive one or more receivers. Low 
power transmitters are used to drive 
control transformers. 



Receiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, and a sin¬ 
gle-phase rotor that follows the result¬ 
ing stator field. Usually used to drive 
a position pointer. 

Control Transformer: A unit with a 
three-phase stator excited by the input 
from a transmitter and a single-phase 
rotor mechanically driven to the null 
position by an external motor or other 
device. 

Differential: A unit with a three-phase 
stator and a three-phase rotor. It is 
usually connected between a transmit¬ 
ter, which excites its stator, and a re¬ 
ceiver or control transformer. It can 
be used to “dial in” correction factors 
for the synchro chain. 



Transolver: A unit with a three-phase 
stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a control trans¬ 
former with the signal obtained from 
one phase of the rotor—making sure 
the other phase is equally loaded to 
prevent unbalances. 

Differential Resolver: A unit with a 
two-phase stator and a three-phase 
rotor that is used as a transolver with 
the advantage that When connected as 
a control transformer, the signal does 
not travel through slip rings. 

Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used to create or receive sin-cos sig¬ 
nals such as vector resolutions for 


solving inertial platform coordinate 
transformations, unknowns of right 
triangles, etc. Resolvers can also be 
used as transmitting, differential, or 
receiving elements by proper choice of 
impedances. It is also possible to use 
resolvers as phase shifters where, in 
one mode, one rotor phase is excited 
and the two stator windings are feed¬ 
ing an appropriate RC network and in¬ 
dicating a phase shift, referred to the 
input, that corresponds to the rotor 
position. 



“2x2” phase stator and a two-phase 
rotor used as a resolver with the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 

Linear Transformer: A unit with a 
single-phase stator and single-phase 
rotor designed to provide a linear outr 
put voltage that is directly propor¬ 
tional to the rotor input angle. It oper¬ 
ates over a range of less than ±90°, 
and is analogous to a potentiometer 
providing infinite resolution, but with¬ 
out contact between the elements. It 
can be used only with AC voltages. 

Brushless Synchro: Available in two 
types—hairspring and bobbin. Hair¬ 
spring synchros use spiral wound con¬ 
ductor springs to pick off the rotor sig¬ 
nal, and are generally limited to a 
±165° rotation. Most have mechanical 
stops to prevent damage due to over¬ 
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un¬ 
limited motion. 

Pancake Unit: A name derived from 
the physical dimensions of the unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1" to 20" or more. The unit is fre¬ 
quently used as a gimbal pickoff ele¬ 
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator only. 










THERMAL CONDUCTIVITY 
OF DIELECTRICS AT 
ROOM TEMPERATURE 


Material 

Thermal Conductivity, 

J/ (m.K) 

Diamond I 

658 

BeO 1 

167 

Graphite 

117-200 

Bonded SiC 

42 

MgO 

42 

AI 2 O 3 

33 

TiC 

33 

BN 

28 

Mullite 

6.3 

Titania 

3.3-4.2 

Porcelain 

1.7 

Fused silica glass 

1.5 

Soda-lime glass 

0.8 

Cast epoxies 

0.17-1.3 

Wood 

0.5-2.5 

Melamines 

0.3-0.7 

Mica 

0.3-0.7 

Phenolics (molded) 

0.17-0.67 

Polyethylenes 

0.33 

Nylons 

0.17-0.25 

TFE fluorocarbons 

0.25 

Elastomers 

0.08-0.17 

Foams 

0.003-0.04 
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90 Manufacturers 
and Sales 

Offices Directory 

Each manufacturer is listed alphabetically with complete address and 
telephone number of main offices. The names of those with data pages 
in this edition of EEM are shown in boldface 

Many manufacturers also show FAX, TWX and Telex numbers, 

FSC (Federal Supply Code), other pertinent company data, their sales 
and/or local distributor offices and phones. The page numbers of their 
data pages in this edition are shown in all volumes. 



AAK CORPORATION 


FAX: 508-373-8881 

AAK CORP, 747 River St, Haverhill, MA 01832, Tel: 508- 
373-3769, TELEX: 04 26 3109-1; FSC No.: 04 26 3109-1; 


EmpL:20; S/s. A/fsir.'Marie Credit . 0*1542-1543 

Loca/ Sales Offices & Reps 

CA Los Angeles, Power Partners . 213-215-0800 

GA Atlanta, Magaro & Assocs.. 404-451-8862 

IN Indianapolis, Loren Green Assocs. .... 317-293-9827 

MN Minneapolis, Hei-Lite Sis. . 612-861-6051 

OH Cleveland, Tiby Co.. 216-371-5335 

PA Cheltenham, Stein Instr. Corp. . 215-379-1990 



FAX: 603-528-1478 

AAVID ENGINEERING, INC., One Kool Path, P.O. Box 
400, Uconia, NH 03247-0400, Tel: 603-528-3400, TWX: 
510-298-1127; FSC No.: 30161; EmpL: 350; S/s. Mgr: 
Charles Nelson; Dist. Mgr: David Mendel 

.. C*1634-1639 


Local Sales Offices & Reps 

AL Huntsville, Cartwright & Bean, Inc. .... 205-830-1540 

AZ Phoenix, Jarko Assocs. Inc.. 602-243-4387 

CA San Jose, Quantum Coefficient Inc.... 408-432-1070 

CO Boulder, Ullard Sis., Inc.. 303-447-9288 

FL Deerfield Bch., Cartwright & Bean, Inc. 

. 305-429-3400 

FL Orlando, Cartwright & Bean, Inc. . 305-422-4531 

GA Norcross, Cartwright & Bean, Inc.. 404-368-0160 

IL Glendale Hgts., Beta Technig Sis., Inc. 

. 312-790-9886 

IN Carmel, Kahsar Sis. Inc.. 317-844-9353 

lA Des Moines, S P S Assocs.. 515-225-0607 

KS Olathe, S P S Assocs. . 913-764-4460 

LA Covington, Cartwright & Bean, Inc. 504-892-1780 


MD Hunt Valley, Marktron, Inc. . 301 -628-1111 

MD Rockville, Marktron, Inc... 301-251-8990 

MA Minis, Seimark Assocs., Inc.. 617-370-2914 

Ml Ann Arbor, Kahsar Sla Inc.. 313-769-0131 

MN Brainerd,MitchellJohnson. 218-829-8180 

MS Jackson, Cartwright & Bean, Ina. 601 -981 -1170 

MO Earth City, S P S Assocs. . 314-291-0520 

NE Panama, S P S Assocs.. 913-764-4460 

NJ Berkeley Hgts, Cambridge-Alien & Assocs. 

. 201-464-0203 

NJ Medford, Jack McCoy, Ina. 609-953-0770 

NM Albuquerque, RorvTeK Inc. . 505-299-4124 

NY Endwell, Reagan/Compar Binghamton 

. 607-754-2171,607-754-8946 

NY Fairport Reagan/Compar Corp. . 716-271-2230 

NY New Hartford, Reagan/Compar Syracuse/Utica 

. 315-732-3775,315-735-9831 

NC Charlotte, Cartwright & Bean, Inc. 704-536-0303 

NC Raleigh, Cartwright & Bean, Ina. 919-876-4130 

OH Cincinnati, Kahsar Sla Inc.. 513-922-3133 

OH Columbua Kahsar Sla Inc. . 614-252-4009 

OH Mentor, Kahsar Sla Ina. 210-946-7659 

OR Portland, S P S Elctma. 503-297-6919 

PA Exton, Jack McCoy, Ina . 215-363-0350 

TN Knoxville, Cartwright & Bean, Ina. 615-693-7450 

TN Memphia Cartwright & Bean, Inc.. 901-362-8345 

TX Austin, MiFRep Assoca, Inc. . 512-346-6331 

TX Houston. MiFRep Assoca, Inc.. 713-444-2557 

TX Richardson, MiFRep Assoca, Ina. 214-644-6731 

UT Salt Lake City, Charles Fields & Assoca 

. 801-531-6177 

WA Redmond, S P S Elctma. 206-885-5257 

WV Oak Hill, Burl Burgess & Assoca. 304-465-0742 

Wl Milwaukee, Beta Technig Sla, Inc. .... 414-543-6609 

PR Guaynabo, ISLACaribe Electro Sla ... 809-720-4430 

Can Markham, Ont, Avotronica Ltd. . 416-475-2024 

Can Mississauga OnL R-Theta Inc.. 416-890-0221 

Can Ottawa Ont, Avotronica Ltd.. 613-233-5527 

Can PointeClairaQue., Avotronica Ltd ... 514-697-2135 

Local Distributes 

AL Huntsville, Century Fasteners Corp.... 205-883-5344 

AL Huntsville, Hammond Elctma Inc.. 205-830-4764 

AZ Phoenix, Aero-Space Southwest Inc... 602-582-2779 

AZ Tempe, Acacia/VWR Elctma. 602-894-2874 

AZ Tempa D C Elctma Supp.. 602-438-1234 

AR Ft Smith, Carlton-Bates Cojnc.. 501-646-8201 

AR Little RocK Carlton-Bates Co. Ina. 501-562-9100 

AR Pine Bluff, Carlton-Bates Co. Inc.. 501-535-1355 

AR Springdala Carlton-Bates Co. Ina. 501-756-5012 

CA Anaheim, A-Z Elctma. 714-632-1620 

CA Fountain Valley, Compa Con. Ina. 714-979-0433 


CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CO 

CO 

CT 

CT 

CT 

FL 

FL 

FL 

FL 

a 

a 

a 

a 

GA 

GA 

GA 

GA 

IL 

IL 

IL 

IL 

IL 

IN 

IN 

IN 

lA 

MD 

MD 

MD 

MA 

MA 


Fullerton, Pyramid Elctma . 213-691-0561 

Garden Grova Allied Elctma . 714-554-0731 

Hayward Allied Elctma. 415-487-5250 

Inrina Acacia/VWR Elctma .. 714-660-0834 

Manhatten Bch, Prime Electro. 213-379-3642 

Mta View, Energy Sla Ina. 415-969-0800 

Rancho Cordova Acacia/VWR Elctma 

. 916-638-1861 

San Diego, Acacia/VWR Elctma . 619-565-4365 

San Diego, Sigma Elctma . 619-565-2000 

San Josa Allied Elctma . 408-727-1690 

San Josa Future Elctma Ina. 408-435-9100 

Santa Clara Compa Cea. 408-988-3751 

Santa Clara D C Elctma Supp.. 408-980-1199 

Santa Clara Pyramid Elctma. 408-727-9810 

Santa Monica Master Distra. 213-452-1229 

Sunnyvale, Acacia/VWR Elctma. 408-745-7200 

Tustin, Added Value Elctra . 714-259-8258 

Englewood N E P Elctma Ina. 303-799-9898 

Lakewood Acacia/VWR Elctma. 303-232-2882 

Westminster, Future Elctma Ina. 303-650-0123 

Danbury, Future Elctma Ina. 203-743-9594 

E Haven, J V Elctma Co. Ina. 203-469-2321 

Wallingford Cronin Elctma, Ina. 800-982-4449 

Clearwater, Elctm. Precepts of FL. 813-530-9781 

Clearwater, Future Elctma Ina. 813-441-4771 

Ft Uuderdate, Allied Elctma . 305-486-0500 

Ft Lauderdala Hammond Elctma Ina 

. 305-973-7103 

Lake Mary, Elctra/Fasteners . 305-321-4000 

Largo,BellInda .. 813-541-4434 

Orlando, Hammond Elctma Ina....... 305-8496060 

Tampa, Century Fasteners Corp... 813-886-5770 

Decatur, Allied Elctma. 404-377-3555 

Norcrosa Atlanta Hardware Specied... 404-4493000 

Norcrosa Future Elctma Ina . 404-441-7675 

Norcrosa Hammond Elctma Ina ..... 404-4491996 

Chicago, N E P Elctma Ina ... 312-625-8400 

Elgin, Allied Elctma. 312-697-8200 

Usle, Compa Inc.. . 312-852-7707 

Rosemont Advent Elctma Ina. 312-297-6200 

Bchaumburg Future Elctma Ina .. 312-882-1255 

Indianapolia Bell inda .. 317-634-8202 

Indianapolia Bell lnda;Jit Div. ......... 317-2995487 

Indianapolia Mar Elctma Ina . .. 317-633-6699 

CedarRa(^AdventEictrnaIna .... 319363-0221 
Columbia Future Elctma Ina ........ 301-995-1222 

Jessup, Treeko Sla Ina ... 301-4793300 

Marlow Hgts, Allied Elctma.. 301-423-0161 

Cantoa E P C Elctma ........... .... 617-821-2111 


Marlborough, Hardware Specialty Co. Ina 
. . . 617-481-8622 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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MA Needham, Cronin Eictrns, Inc. ........ 617-449-5000 

MA Westborough, Future Eictms. inc. ..... 617-366-2400 

MA Wilmington,AlliedElctrn& ............ 617-942-0150 

MA Woburn, Macbearing Co. ... 617-933-2110 

Mi Farmington Hills, Advent Eictms. Inc... 313-477-1650 

MN Bloomington, Bergquist Ca. 612-835-2322 

MN Minneapolis, Aero-Space Computer Supp. 

.... 612-884-4725 

MN St Paul Chris Eictms. . 612-631-2647 

MO St Charles, Finnigan Eictms.. 314-946-6201 

MO St Louis, Ric-Tronics. 314-576-9816 

NH Hampstead, A EI...... 603-329-5656 

NH Salem, Cronin Eictms, Inc.. 603-898-4440 

NJ Frenchtown, Sintec Co.. 201-996-4093 

NJ Mt Laurel, Future Eictms. ina. 609-778-7600 

NJ Springfieldi Route Eictms..... 201-379-7710 

NY Bohemia, Car-Lac Eictms. . 516-567-4200 

NY Buffalo, Summit Distrs. ina. . 716-887-2800 

NY Elmhurst, Century Fasteners Corp..... 718-446-5000 

NY Holtsville, Tower Fasteners. 516-289-8800 

NY Uverpool, Future Eictms. Ina . 315-451-2371 

NY Mineola, Allied Eictms.. 516-248-2360 

NY Mt Vernon, Q A R IndL Elea. 914-699-2224 

NY Rochester, Masline Eictms. Inc.. 716-546-5373 

NY Rochester, Summit Eictms. Ina. 716-334-8110 

NC Charlotte, Century Fasteners Corp. ... 704-554-0444 

NC Greensboro, Golden Eictms.. 919-294-4653 

NC Greensboro, Hammond Eictms. Ina ... 919-275-6391 

NC Raleigh, Century Elclm. Compa. 919-782-2116 

NC Raleigh, Century Fasteners Corp.. 919-787-1800 

NC Winston-Salem, Kirkman Elctma. 919-722-9131 

OH Cincinnai Schuster Elctma . 513-489-1400 

OH Twinsburg,SchusterElctma.... 216-425-8134 

OH Warren, REM Elctma. 216-373-1300 

OK Tulsa, Carlton-Bates Co. Ina. 918-250-1626 

OR Beaverton, Acacia/VWREIctrha. 503-646-3377 

OR Beaverton, Corr^. Resources. 503-641-8488 

OR Beaverton, Future Elctma Inc. . 503-626-2977 

OR Beaverton, Murphy Elctma . 503-642-2001 

OR Portland, Dunn Elctma . 503-285-0214 

PA Carisle, Cumberland Elctma. 717-243-8006 

PA Erie, REM Elctma . 814453-5626 

PA Harrisburg, Cumberland Elctma . 717-232-5999 

PA Lancaster, Cumberland Elctma. 717-393-8304 

PA Lewistown, Cunriberland Elctrna. 717-249-9631 

PA Norristown,CenturyElctraCornp. .... 215-631-5400 

PA Philadelphia P E KSenesis. 800-523-0727 

PA Philadelphia Shap Elctma. 215-969-3300 

PA York, Cumberland Elctma . 717-845-8791 

SC Greenville, Hammond Elctma Ina .... 803-233-4121 
SC W. Columbia Century Fasteners Corp. 

. 803-791-1800 

TN Memphia Carlton-Bates Co. Ina. 901-365-3539 

TN Nashville, Carltorr-Bates Co. Ina ...... 615-244-3562 

TX Austia Wofford Elctma, Ina. 512-339-1131 

TX Ft Worth, Allied Elctma. 817-336-5401 

TX Houston, Wofford Elctma, inc. . 713-847-3583 

TX RIchardsoa Compa Cen. Ina.. 214-664-3444 

TX Texarkana Carlton-Bates Co. Ina. 214-792-6923 

UT Salt Lake City, Future Elctma Ina. 801-972-8489 

VA Richmond, Century Fasteners Corp. .. 804-262-8671 

WA Bellevue, Future Elctma Ina.. 206-881-8199 

WA Kent, Pyramid Elctma . 206-872-5800 

WA Redmo^ Comp. Resources . 800-547-6523 

WA Redmond, Energy Sla Ina. 206-883-2342 

WA Redmond, Murphy Elctma... 206-881-1234 

WA Seattia Allied Elctma. 206-547-2827 

Wl New Berlia N E P Elctma Ina. 414-785-9100 

Can Calgary, Alberta Future Elctma Inc.... 403-259-6408 
Can Downview, Ont, Future Elctma Ina ... 416-638-4771 
Can Edmontoa Alberta Future Elctma Ina 

. 403-438-2858 

Can MississaugaOnLPrelco .. 416-678-0401 

Can Mississauga OnL Rush Elctma . 416-677-7280 

Can Montreal, Que., Prelco . 514389-8051 

Can Nepeaa OnL Carsten Elctma Ltd. .... 613-726-9250 

Can Ottawa OnL Future Elctma .. 613-820-8313 

Can Pointe Claire, Qua, Future Elctma Ina 

. 514-6947710 

Can Scarborough. OnL Carsten Elctma Ltd. 

... 416-495-9999 

Can St Laurent, Que., Carsten Elctma. 5143348321 

Can Vancouver, BC, Future Elctma Ina ... 6042941166 
Can Victoria BC, Queale Elctma Ltd.. 604388-6111 


Can Winnipeg, Manitoba Future Elctma Ina 

..... 204339-0554 


Loca/ Sales Offices & Reps 

AL HuntsvillaSci^^tificDvca .. 205-536-1969 

CA Los Angela Power Partners. 800-468-5400 

CA San Diego, Power Partners ... 800-468-5400 

CA Santa Clara Source Tronics ... 406-988-8801, 

CT New London, Elctra Sla of New England 

. 203-443-2646 

FL Ft Walton Beach, Scientific Dvca. 904-651-4407 

FL Orlando, Scientific Dvca.. 305-841-8180 

GA Atlanta Scientific Dvca. 205-536-1969 

GA Savannah, Scientific Dvca .. 904-651-4407 

MA Wareham, Elctra Sla of New England 

. 617-295-7634 

MO St Louia AME Sla. 314962-9771, 

NC Winston-Salem. Scientific Dvca. 919-765-5776 

TX Dallaa True Techa.. 214-691-7870 

EXP New York, NY, XPort Trading Co.. 212-466-4204, 


ABALON PRECISION MFG, 1040 Home Street Bronx, 
NY 10459, Tel: 212-589-5682, FAX: 212-589-0300; EmpL: 
25; S/s. Afga-Norman C. Orent 

ABB METRAWATT, 2150 W. eth Ava Unit J, Broomfield, 
CO 80020, Tel: 303-469-5231, 800-821-6327, TELEX: 
4970869, FAX: 303-469-4256; EmpL: 20; S/s. Mgr: Brad 
Seavoy 

ABB SEMICONDUCTOa ASEA Brown Boveri. 2150 
W. 6th Avo, Broomfield, CO 80020, Tel: 303-469-1883, 
TELEX: 299745, FAX: 303-469-8394; FSC No.: 4800; 
ErrpL: 18; S/s. Mgr: Mike Melvin; Dist Mgr: Dave 
Whitcomb 


Abbott^ 

TECHNOLOGIES INC 


FAX: 818-9549305 

ABBOTT TECHNOLOGIES, INC., Burbank 
Division, Transformers 639 So. Gienwood PL 
Burbank CA 91506, Tel: 818-841-3630, TELEX: 69-6282; 
FSC No.: 58910; EmpL: 50; S/s. Mgr: Frank S. GoHz 
. A*2219-2230;D«1563-1571, 2162-2163 

Loca/ Sales Offices & Reps 
FL Altamonte Springa Gugel Assoca Inc. 


. . 305-788-0846 

IN Indianapolia JFCO, Ina. 317-676-9363 

Ml Grand Rapida JFCO, Inc.. 616-949-1020 

NJ Palisades Pk, Abbott Techniga, Inc. .. 201-461-4005 

OH Vandalia JFCO, Ina .. 513-890-8322 

PA Pittsburgh, JFCO, Inc.. 412-823-5400 

TN Nashville, Mil-Spec Sla Co.. 615-367-2427 

TX Richardson, Abbott Transistor Laba .. 214-437-0697 


Can Rexdale, Ontario, Source Elctma, Ltd. 

. ... 416-676-0830 

ABBOTT TECHNOLOGIES, INC., Sun Valley 
Division, Power Supplies, 8203 Vineland Ave., Sun 
Valley, CA 91352, Tel: 818-841-3630, TELEX: 75-2972, 
FAX: 818-9549305; EmpL: 50; S/s. Mgr: Frank Goitz 
. .. D*1563-1571, 2162-2163 


Local Sales Calces & Reps 

MO Kansas City, Abrams & Assoca. 314569-0447 

NJ Palisades Pk, Abbott Techniga, Ina .. 201-461-4005 
TX Richardson, Abbott Techniga, Inc. .... 214-437-0697 


abbott 


FAX: 213-939-1995 


ail&yi BATED 


FAX: 914-962-2296 

ABL ELECTRONICS SUPPLY, INC., 1736 Front SL 
Yorktown Hgta, NY 10598, Tel: 914962-2253; EmpL: 18; 
S/s. Mgr.-George Wiesel .. . 0*1308,1760-1762 

ABLESTIK LABORATORIES, 833 W. 182nd SL Gardena. 
CA 90248, Tel: 213-532-9341, TWX: 910-346-7606, FAX: 
213-516-9417; FSC Na: 21109; EmpL: 150; Ste. Mgr: D. 
W. Lefever 

ABORN ELECTRONICS INC, 2108 D Bering Dr, San 
Jose, CA 95131, Tel: 408-436-5444, TELEX: 184817 
MSGSNDR, FAX: 408-287-4535; FSC Na: 8Z441; EmpL: K 
Bomin; S/s. Mgr.-V. Lumba 

ABRAMS INSTRUMENT CORP, 2859 W. Jolly Rd, 
Okemos, Ml 48864, Tel: 517-332-6405, TWX: 810-251- 
0785; FSC Na: 00048; Sis. Mgr: Mertyn Gates 

ACC ELECTRONICS COMPANY, Echlin Inc., 1300 
W. Oak Independence, KS 67301, Tel: 316-331-1000, 
TELEX: 436482, FAX: 316-331-1422; EmpL: 1000; S/s. 
Mgr.-Leon Allen.. A*1736 

ACCEL INDUSTRIAL HEAT SINK CORP, 3709 
Medford SL Los Angeles, CA 90063, Tel: 213-261-5156, 
FAX: 213-261-5159; FSC No.: 26701; Ste. Mgr: James 
Bergen 

ACCEL TECHNOLOGIES, INC, 7358 Trade SL San 
Diego, CA 92121, Tel: 619-695-2000, TELEX: 201-582 ATI 
Ua FAX: 619-695-6527; EmpL: 25; S/s. Mgr: Ray Schnorr 

ACCU DATA, INC, 1331 S. Stata Provo, UT 84606, Tel: 
801-377-9156; EmpL: 10; Sfe. Mgr: Ralph D. Bradley; Dist. 
Mgr: Ralph D. Bradley 

ACCUDYNE CORP, P.O. Box 1429, Janesville. Wl 53547, 
Tel: 608-752-9081; FSC No.: 18356; EmpL: 540; S/s. Mgr: 
R E Mowris; Dist. Mgr: R E Mowris 

ACCUGRAPH CORP, 50 Gervais Drive, Suite 204, Don 
Mills, ONT, Canada M3C 1Z3, Tel: 418441-2211, TELEX: 
06-986973, FAX: 416 441-2228; EmpL: 155; Ste. Mgr: 
Dennis Kukulsky; Dist. Mgr: Dennis Kukulsky 

ACCULEX CORPORATION, MetraByte, 440 Myles 
Standish Blvd, Taunton, MA 02780, Tel; 508-880-3660, 
TELEX: 240713; Ste. Mgr. Brian Smothers .... D*1378 

ACCUMET ENGINEERING, 518 Main SL Hudsoh, MA 
01749, Tel: 508-568-8311, FAX; 508-562-4384; Ste. Mgr: 
C.T. Haering 


Local Sales Offices & Reps 

MD Pasadena Spectro-Lambda . 301-437-7633 

NJ Clarksburg, Micro-Lambda. 609-259-0400 

NY Huntington, Compar New York . 516423-5660 

TX Dallas, C & J Assocs.. 214-931-6693 


ACCUPROBE, INC, 1 Harrison Ave, Box 1044, Salem, MA 
01970, Tel; 617-745-7878. TELEX: 882194 Accuprobe UD, 
FAX: 617-745-7922; EmpL; 26; Ste. Mgr: Thomas H. 
Murphy; Dtef. Mgr.* T. K Murphy 

ACCURATE ELECTRONICS, 169 a Abbe Rd, P.O. Box 
1287, Elyria OH 44036, Tel: 216-366-6330, TELEX: 
469705, FAX: 216-366-0522; FSC Na: 11375; EmpL: 35; 
S/s. Mgr.* J. F. Seybold 

ACCURIDE, 12311 Shoemaker, Santa Fe Springa CA 
90670, Tel: 213-903-0373, TWX; 910-586-1 G3Z FAX; 213- 
903-0208; Ste. Mgr.* Jackie Pinto 







ABBOTT TRANSISTOR LABS, Power Supplies, 

2727 S. La Cienega Blvd, Los Angeiea CA 90034, Tel: 213- 
936-8185, TELEX: 69-1398; FSC No.: 15755; EmpL: 500; 
Sis. Mgr: Mike Brown .. ... D*1545-1562 


ACCUSONIC DIVISION, Ferranti 0.aE Inc, Box 709, 
Falmouth, MA 02541, Tel: 617-548-5800, TELEX: 6817399 
OREFAL UW; EmpL: 125; Ste. Mgr.* Robert Beede 


FAX: 201-526-6866 

ABACUS CONTROLS INC, 89 Readington Rd, 
Somervilla NJ 08876, Tel: 201-526-6010, TELEX: 888186 
ABACUS CONT UD; FSC No.: 54241; EmpL; 45; Ste. Mgr: 
LAlbrecht .... D*2159-2161 


Local Sales Offices & Reps 

CA Mta View, Martinez & Assocs. . 415-966-1012 

NJ Ft Lee, Abbott Transistor Labs.... 201461-4411 

TX Richardson, Abbott Transistor Laba .. 214-437-0697 

LJT Bountiful, Anderson & Assoca. 801-292-8991 

WA Bellevue, Comtec. 206-453-1188 

Can Ottawa Subtec Ltd. 613-738-1470 


ACCUSONIC SYSTEMS CORP, Designatronics, Inc, 
2101 Jericho Turnpike, New Hyde Park NY 11040, Tel: 
516-328-3300; EmpL: 15 (This Subsidiary); S/a Mgr: 
Dennis Goodman 

ACCUTRONICS/CONNOR-WINFIELD. See Connor- 
Winfield 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


ACME E 


acdc 

electronics 

FAX: 619-439-4243 

ACDC ELECTRONICS, Div. of Emerson, 401 Jones 
Rd, Oceanside, CA 92054, Tel; 61^757-1880.7WX: 910- 
322-1470; EmpL: 750; Sis. Mgr: Mike Kirkowski; Dist 


Mgr: Ray Brown . D*1572-1578 

Local Sales Offices & Reps 

lA Davenport Rush & West . 319-388-9494 

CA Los Angeles, ACDC . 818-848-9252 

CA Oceanside, ACDC . 619-439-4200 

CA Santa Clara, ACDC Elctma.. 408-727-1627 

CO Colorado Springs, Omega Ltd.. 719-598-6845 

CO Englewood; Omega Ltd . 203-762-1921 

MD Columbia Delta III Assocs.. 301-730-4700 

FL Satellite Beach, ACDC Elctma. 407-773-8692 

IL Elk Grove VL, Tri Star Grp.. 312-593-0200 

IL Naperville, ACDC Elctms.. 312-355-8444 

IN Indianapolis, Leslie M. Devoe Co.. 317-842-3245 

KS Olatha Rush & West . 913-764-2700 

MA Sudbury, ACDC Elctma. 508-443-9903 

Mi Oak Park, A Blumenburg, Ina. 313-968-3230 

MN Eden Prairia Electronic Innovators .... 612-941-0830 

MO St Loula Rush & West . 314-965-3322 

NY Central Islip, ACDC . 516-348-7710 

NY E Rochester, Tri-Tech. 716-385-6500 

NY Endwell, Tri-Tech. 607-754-1094 

NY Fayetteville, Tri-Tech . 315-446-2881 

NY Fishkilt Tri-Tech. 914-897-5611 

OH Daytoa Lyons Corp.. 513-278-0714 

OH Richfield Lyons Corp.. 216-659-9224 

OH Westerville. Lyons Corp. . 614-895-1447 

OK Bixby, MGR Elctma . 918-369-5186 

OR Beavertoa Earl & Brown. 503-643-5500 

PA Willow Grove, Tech. Sla. 215-784-0170 

Wl Brookfield Tri-Star Grp.. 414-782-2670 

TX Dallaa MGR ELctma. 214-238-5246 

VA Midtothian, Delta III Assoca. 804-379-1816 

NC Raleigh, RW. Mitscher Co. 919-848-0941 

WA Redrijond Earl & Brown . 206-885-5064 

Local Distributors 

CO Englewood Displays Plus . 303-779-8053 

FL Melbourne, Component Distra. 305-724-9900 

GA Norcrosa Applied Power . 404-263-0421 

IL Bensenville, Gookj Elctma . 312-860-7171 

IL Bensenville, Magnuson Elctma .. 312-595-7575 

IN Indianapolia Mar Elctma . 317-633-6699 

IN Indianapolia Custom Svc. Elec. 317-879-9119 

MA Needham, Cronin Elctma. 617-449-5000 

MA Peabody, Time Elctma . 508-532-9701 

Ml Madison Hgts, McNaughton-McKay .. 313-399-7500 

NY Hauppauge, Sager Elctma. 516-348-1300 

NY Rochester, Simcona. 718-328-3230 

OH Cincinnati, Hughes Petera Inc. 513-351-2000 

OH Columbua Hughes Petera Inc. . 614-294-5351 

Wl Mequon, Taylor Elec. 414-241-4321 

PA Philadelphia PEI Genesis. 215-673-0400 

TX Dallaa Norvell Elctma. 214-233-0020 

Wl Oshkosh, Electronic Inda. 414-235-8930 

WA Redmond Priebe Elctma. 206-881-0508 


ACD-ELCOR PRODUCTS, P.O. Box 244, Bethel, CT 
06801, Tel: 203-743-3510; Empl.: 3 

ACHESON COLLOIDS, Div. of Acheson Industries, 
Inc., P.O. Box 611747, Port Huron, Ml 48061-1747, Tel: 
313-984-5581, TWX: 810-231-5265, FAX: 313-984-1446; 
EmpL: 200 

A.C. IISTTERFACE INC., 15560 RockfiekJ, Unit 1E, Irvine, CA 
92718, Tel: 714-472-9524, TELEX: 655-328; FSC No.: OAP 
78; Empl.: 23; Sis. Mgr: Bill Roth'; Dist. Mgr: Ray Ponkey 


ACL INC., 1960 E Devon Ave, Elk Grove, IL 60007, Tel: 312- 
981-9212, 800-STATIC-0, TELEX: 4330251, FAX: 312- 
981-9278; EmpL: 12; Sis. Mgr: Ralph D. Considine 


Local Sales Offices & Reps 

AK Anchorage, VWR Sci. 907-274-6616 

AZ Phoenix, More Sla Inc.. 602-788-9181 

CA Los Angelea DIversitech . 714-240-7720 

CA San Diego, VWR Sci. 619-297-4851 

CA San Francisco, VWR Sci. 415-467-4100 

CA San Jose, Devtec Elctma Inc.. 408-295-2005 

CO Denver, JBR Mktg Svca.. 303-451-5338 

CO Denver, VWR Sci. 303-371-0970 

FL Miami, VWR Sci..... 305-625-7181 

GA Atlanta EMI Mktg. Force ...... ...... 404-948-6023 

HI Honolulu, VWR Sci..... 808-836-1361 

IL Batavia VWR Sci.. 800-932-5000 


IL Chicago, Restronics of IL. 312-437-7707 

LA NewOrleanaVWRScL.. 504-733-4181 

MA Shirley, May Assoca. 508-425-9157 

OH Daytoa Shamrock Elctm. Ste.. 513-258-1227 

MN Edina Restronics Co, Inc. . 612-941-9135 

MO Liberty, Lectro Repa Ina. 816-781-2522 

NJ Bridgeport, VWR Sd . 609-467-3333 

NM Los Alamoa VWR ScL. 505-662-5558 

NJ Norwood Wilson Inda. 201-767-7060 

NY Vestal, Advancetech Proda. 607-785-0050 

OR Portland Carr & Assoca. 503-636-7402 

TX Dallaa Kruvand Assoca . 214-437-3355 

TX Dallaa VWR Sci. 713-641-0681 

UT Salt Lake City, V\NR Sci. 801-972-6400 

WA Seattia Carr & Assoca . 206-839-6334 

FL Windermere, Thomas & Assoca . 407-948-6023 


ACME DIVISION, Allied Prcxfucts Corporation, P.O. 
Box 1404, New Haven, CT 06505, Tel: 203-562-2171, 
TELEX: 295503 Acme UR; EmpL: 75; S/s. Mgr: Marvin 
Leonard 



Acme Electric 

Eiectranic Distribution 


FAX: 716-968-3948 

ACME ELECTRIC CORPORATION. 20 Water Street 
Cuba NY 14727, Tel: 716-968-2400; S/s. Mgr: Bill Bengle; 


Dist. Mgr: Donald Chesner . D*1580-1583 

Local Sales Offices & Reps 

AL Huntsville, Cartwright & Bean. 205-830-1540 

AZ Phoenix, O'Donnell Assoca S.W.. 602-944-9542 

CA San Jose, O'Donnell Assoca, North ... 408-432-1940 

CO Englewood Harthun Assoca . 303-792-5050 

FL Deerfield Bch, Cartwright & Bean. 305-429-3400 

FL Orlando, Cartwright & Bean. 407-422-4531 

GA Norcrosa Cartwright & Bean. 404-368-0160 

IL Des Plainea Electron Mktg. 312-298-2330 

IN Ft Wayne. Needier Sla Co, Inc. 219-447-2123 

IN Indianapolia Luebbe Sla . 317-845-7389 

IN Indianapolia Needier Sla Co, Inc.. 317-255-8056 


KS Shawnee Mission, Lowell Kangas & Assoca 


CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CO 

CO 

CT 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

GA 

GA 

GA 

GA 

GA 

IL 

IL 

IL 

IL 

IN 

IN 

IN 

IN 

lA 

lA 

KS 

KS 

KY 

KY 

KY 

LA 

MD 

MD 


San Diego, Arrow Elctma.. 619-565-4800 

San Diego, Cetec/Future. 619-278-5020 

San Josa Cetec/Future.. 408-434-1114 

San Jose, ITT Multicomp.. 408-279-0685 

San Josa Rose Elctma . 408-263-9700 

Santa Ana ITT Multicompi. 714-835-9019 

Santa Monica Transworld Trade ..... 213-476-8406 

Sunnyvala Arrow Elctma. 408-745-6600 

Tustia Allied Elctma . 714-669-4190 

Tustia Arrow Elctma. 714-838-5422 

Denver, Allied Elctma . 303-790-1664 

Englewood Arrow Elctma. 303-790-4444 

Englewood NEP Elctma ..... . 303-799-9898 

Wallingford Arrow Elctma .. 203-265-7741 

Altamonte Springa Arrow Elctma. 305-682-6923 

Cleanwater, Allied Elctma ...... . 813-539-0369 

Deerfield Bch, Arrow Elctma . 305-429-8200 

Ft Lauderdala American Battery. 305-583-2470 

Ft Lauderdala Harnrnond Elctrna .... 305-973-7103 

Jacksonvilla Hammond/EMSCO. 904-3564851 

Lantana Sylvia Proda. 305482-5295 

Orlando, EMSCO. 305-849-6362 

Orlando, Hammond Elctma.. 305-849-6060 

Palm Bay, Arrow Elctma. 305-725-1480 

Pompano Bch, Allied Elctma. . 305-978-3008 

Tampa Hammond/EMSCO . 813-253-2684 

Doravilla Voltex Batteries . 404-448-6021 

Marietta Americom. 404428-8400 

Norcrosa Allied Elctma.. 404-446-8585 

Norcrosa Arrow Elctma . 404-449-8252 

Norcrosa Hammond Elctma. 404-449-1996 

Addison, LComp Elctma. 312-628-1400 

Chicago, NEP Elctma . 312-625-8400 

Elgin, Allied Elctma. 312-697-8200 

Itasca Arrow Elctma . 312-250-0500 

Ft Wayna Bell Inda. 219-423-3422 

Indianapolia Advent Elctma . 317-872-4910 

Indianapolia Arrow Elctma . 317-243-9353 

Indianapolia Bell Inda. 317-875-8200 

Cedar RapkJa Arrow Elctma. 319-395-7230 

Cedar Rapida Iowa Radio Supp.. 319-393-4510 

Lenexa Arrow Elctma. 913-541-9542 

Wichita Radio, Ina . 316-264-2798 

Florence, URI Elctma. 606-371-4423 

Lexington, Radio Elctm.. 606-255-6661 

Louisville, Peerless Elctma. 502-637-7674 

New Orleana Radio Parts . 504-581-5959 

Columbia Allied Elctma . 301-381-1560 

Columbia Arrow Elctma .. 301-995-6002 


. 913-631-3515 

LA Covington, Cartwright & Bean . 504-892-1780 

MD Gaithersburg Naudain Assoca . 301-258-5040 

MA Framingham, Marathon Sla. 508-875-3566 

Ml Jackson, Cartwright & Bean . 601-981-1170 

Ml Livonia Luebbe Sla . 313-489-8828 

MN Minneapolia Boerger & Assoca. 612-560-3435 

MO St Louia Lowell Kangas & Assoca ... 314-821-4050 

NJ Matawan, Shepard & Assoca. 201-566-0095 

NM Albuquerque, O'Donnell Assoca S.W. 

. 505-889-4522 

NY E Syracuse Ossmann & Assoca. 315-437-7052 

NY Henrietta Ossmann & Assoca. 716-359-1200 

NC Charlotte, Cartwright & Bean. 704-536-0303 

NC Lumberton, Acme Elec. Corp. . 919-738-9202 

NC Raleigh, Cartwright & Bean .... 919-876-4130 

OH Cincinnati, Luebbe Sla . 513-530-0600 

OH Cleveland, Luebbe Sla . 216-333-0425 

OH Cleveland, Marlow Assoca . 216-991-6500 

OH Columbua Luebbe Sla . 614-431-0474 

OH Dayton, Luebbe Sla . 513-294-0426 

OH Daytoa Marlow Assoca . 513-274-9666 

OK Tulsa Mllco Mktg .. 918-664-2277 

OR Beavertoa Pacific Specialists. 503-641-9373 

PA Pittsburgh, Luebbe Sla . 412-364-0490 

PA Pittsburgh, Marlow Assoca . 412-343-5050 

PA Prospect Pk, Elf Sla Co.. 215-534-3340 

TN Memphia Cartwright & Bean. 901-362-8345 

TX Austin, Milco Mktg. 512-251-9918 

TX Houston, MikX) Mktg . 713-723-5037 

TX Richardson, Milco Mktg . 214-783-2716 

UT Salt Lake City, Acme Elec. Corp.. 801-539-0227 

WA Redmond, Pacific Mktg Specialists ... 206-882-3144 

Wl Waukesha Electron Mktg . 414-547-1505 



ilCME TRANSFORMER”' 

Dry-Type a Industrial 
Control Transformers 
& 

STANDARD POWERS 

Linear & Switch-Mode 
Power Supplies 


Call or write for 
our new catalog. 

1 •800-526-5376 

NEW JERSEY 201-337-1000 
17 RARITAN ROAD • OAKLAND, NJ 07436 


Local DisWibutors 

AL Decatur, Forbes C^sttjg. 

AL Huntsville, Allied Elctma .... 
AL Huntsville, Arrow Elctma ... 
AL Huntsville, Forbes Distbg ... 

AL Mobile, Forbes Distbg. 

AZ Phoenix, Arrow Elctma. 

AZ Phoenix,Cetec/Future ..... 
CA Chatsworth, Allied Elctrna .. 
CA Chatsworth, Cetec/Future .. 

CA Fremont, Allied Elctma . 

CA Irvine, Cetec/Future. 

CA Los Angelea Arrow Elctma . 
CA Menk) Pk, Casey Johnston . 
CA San Diego, Allied Elctrna ... 


FAX No. 201-337-1862 


205-353-4762 

205-721-3500 

205-837-6955 

205-837-1579 

205-479-4535 

602-437-0750 

602-272-7951 

818-701-7500 

818-700-0914 

415-770-0590 

714-250-4141 

818-701-7500 

415-328-6892 

619-565-4800 


I 

REUyXspECIAlTIES 

Much more than Relays . .. 

RELAYS • SWITCHES • TIMERS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • DIODES 


EEM 1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


MD Columbia, Sager .. 301-621-8750 

MD Jessup,TreekoElctma ............... 301-470-3300 

MD Landover, Cel Tech.. 301-350-9400 

MD MarlowHgts,AlliedElctms... 301-423-0161 

MD White Marshy Resco/Baltimore . 301-529-0500 

MA Hingham, Sager ElctrL.. 617-749-6700 

MA Wilmington, Allied Elctms. .. 617-942-0150 

MA Wilmington, Arrow Elctms. ............ 617-935-5134 

MA Wilmington, North Star Elctrns.. 617-657-5155 

Ml Ann Arbor, Arrow Elctma .. 313-971-8220 

Ml Ann Arbor, Bell Inds... 313-971-9093 

Ml Farmington Hills, Advent Elctms.. 313-477-1650 

Ml Femdale, RAM Meter, Inc. .. 313-398-6767 

Ml Grand Rapids, Arrow Elctms. . 616-243-0912 

Ml Grand Rapids, R S Elctma . 616-241-3483 

Ml Livonia Allied Elctms.. 800-433-5700 

Ml Uvonia R S Elctms. ... 313-525-1155 

MN Eden Prairia Allied Elctma . 612-829-7554 

MN Edina Arrow Elctma. 612-830-1800 

MN Minneapolia Bergquist Co.. 612-835-2322 

MO Kansas City, LComp Elctma.. 816-221-2400 

MO Maryland Chelsea Inda. 314-997-9700 

MO Maryland Hgta, LComp Elctma. 314-291-3563 

MO Montgomery, Forbes Distbg. .. 205-263-2083 

MO St Louia Arrow Elctma.... 314-567-6888 

MO St Louia Vansickle Elctma. 314-621-5000 

NH Manchester, Arrow Elctma . 603-668-6968 

NJ Green BrooK Apparatus Elea. 201-752-8400 

NJ Lodi,TRC . 201-779-8282 

NJ Marltoa Arrow Elctma. 609-596-8000 

NJ Marltoa Circuit Sla. 201-583-8455 

NJ Mt Laurel, Allied Elctma. 609-234-7769 

NJ Oakland, Relay Specialties. 201-337-1OOO 

NJ Parsippany, Arrow Elctma. 201-538-0900 

NM Albuquerqua Arrow Elctma . 505-243-4566 

NY Buffalo, Summit Inda . 716-887-2800 

NY Cea Islip, Circuit Sla . 516-348-7670 

NY Hauppauge, Arrow Elctma. 516-231-1000 

NY Hauppauge, Sager ElctrL.. 516-348-1300 

NY Long Island City, Interface Computer 

. 718-726-4223 

NY Melville, Arrow Elctma. 516-391-1300 

NY Mineola, Allied Elctma.. 516-248-2360 

NY Mt Vernon, OAR Elctma. 914-699-2224 

NY Rochester, Allied Elctma . 716-244-9440 

NY Rochester, Arrow Elctma. 716-427-0300 

NY Rochester, CAM/RPC Elctma . 716-427-9999 

NY Rochester,Simcona .. 716-328-3230 

NY Ronkonkoma, Arrow Elctma. 516-467-1000 

NY Roslyn Hgta, Micro Connections. 516-625-1717 

NC Asheville, Southeastern Elctma.. 704-253-1446 

NC Charlotte, Southeastern Elctma. 704-523-1122 

NC Charlotte, United Elec. .. 704-372-2650 

NC Durham, Southeastern Elctma. 919-688-8204 

NC Fayetteville, Southeastern Elctma .... 919-483-0371 

NC Greensboro, Hammond/EMSCO . 919-275-6391 

NC Greensboro, Southeastern Elctma .... 919-273-8675 

NC Hickory, Southeastern Elctma . 704-322-9493 

NC Jacksonville, Southeastern Elctma ... 919-353-4171 

NC Kingston, Southeastern Elctma. 919-523-5113 

NC Raleigh, Allied Elctma. 919-876-5845 

NC Raleigh, Arrow Elctma. 919-876-3132 

NC Raleigh, Southeastern Elctma. 919-828-2311 

NC Wilmington, Southeastern Elctma. 919-791-7365 

NC Winston-Salem, Arrow Elctma. 919-725-8711 

OH Centersville, Arrow Elctma . 513-435-5563 

OH Cincinnati, Hughes-Peters, Inc.. 513-351-2000 

OH Cincinnati, R S Elctma. 513-793-2450 

OH Cincinnati, URI Elctma. 513-761-4030 

OH Cleveland, CAM/RPC Elctma . 216-461-4700 

OH Columbus, Arrow Elctma. . 614-436-0928 

OH Columbus, Hughes-Peters, Inc. ..'. 614-294-5351 

OH Dayton, Bell Inda ... 513-435-8660 

OH Maumee, R S Elctma. 419-893-0721 

OH Solon, Arrow Elctma . 216-248-3990 

OH Warren, REM Elctma .. 216-373-1300 

OK Oklahoma City, Radio, Ina. 405-789-0741 

OK Tulsa, Altair Co... 918-252-5781 

OK Tulsa, Arrow Elctma. 918-252-7537 

OK Tulsa, Radio, Ina . 918-587-9123 

OR Beaverton, Arrow Elctma. 503-645-6456 

OR Beaverton, Rose Elctma. 503-629-9288 

OR Tualatin, Moore Elctma. 503-692-5333 

PA Allentown, Yates Battery.. 215-437-6700 

PA Drexel Hill, Kass Elctma. . 215-449-2300 

PA Erie, REM Elctma .. 814-453-5626 

PA Essington,Tri-Com .. 215-521-3080 

PA Monroeville, Arrow Elctma.. 412-856-7000 

PA M Huntingdon, REM Elctma .. 412-864-7423 

PA Pittsburgh, Allied Elctma. 412-367-4124 

PA Pittsburgh, CAM/RPC Elctma ....... 412-782-3770 

PA Reading, Yates Battery ... . 7l 7-383-0226 

PA Trevose, Sager Elctms. ............... 215-638-7491 

SC Greenville, Hammond/EMSCO ....... 803-233-4121 

TN Nashville, Carlton Bates Co. ....... . 501 -562-9100 

TX Austin, Allied Elctma . 512-389-3771 

TX Austin,AltairCa ...........i. ........ 512-837-4970 

TX Austin, Arrow Elctma ..... ....... ..... 512-835-4180 


TX Carrollton, Arrow Elctma .. 214-380-6464 

TX Corpus Christi, Douglas Elctma . 512-883-5103 

TX Dallas, Allied Elctma . 214-553-4370 

TX El Paso, Era Elctma ..... 915-592-4126 

TX Ft Worth, Allied Elctma.817-336-5401, 

808433-5700 

TX Houston, Altair Co.. 713-462-3029 

TX Houston, Arrow Elctma. 713-530-4700 

TX Richardson, Altair Co.. . 214-231-5166 

UT Salt Lake City, Arrow Elctma . 801-973-6913 

VA Roanoke, Southeastern Elctma. 703-344-661 

WA Kent Arrow Elctma. 206-5754420 

WA Seattle, Allied Elctma. 206-547-2827 

Wl Brookfield, Arrow Elctma . 414-792-0150 

Wl Mequon, Taylor Elctma .... .^. 414-241-4321 

Wl New Berlin, Allied Elctma. 414-796-1280 

Wl New Berlin, NEP Elctma. 414-785-9100 

EXP NY/Farmingdale, Arrow Export. 516-293-6363 

PR Hato Rey, Arrow Elctma .. 809-764-4384 

Can Burnaby, BC, Arrow Elctma. 1 -800-268-6935 

Can Concord, Ont, nr Mufticomp.. 416-736-1144 

Can Mississauga, Ont, Arrow Elctma. 416-672-7769 

Can Montreal, Que, Arrow Etcfima. 514735-5511 

Can Nepean, Ont, Arrow Elctma . 613-226-6903 

Can Ottawa Ont, Wackid Radio. 613-728-1821 

Can Pt Claira Que, Future Elctma. 514-6947710 

Can Quebea Arrow Elctma . 418-6874231 


Can Ville St Laurent Que, fTT Multicomp. 

. 514335-7697 

Can Yellowknifa Yukon, Northern Comm .. 403-873-3953 

ACME ELEC. HEATING CORP, 4685 E 11th Ave, 
Hialeah, FL 33013, Tel: 305-685-8326; EmpL: 12 

ACME MODEL ENGINEERING CO, 654 Bergen Blvd, 
Ridgefield, NJ 07657, Tel; 201-943-7650; EmpL: 29 

ACME TRANSFORMER, Acme Electric Corporation, 
Rte 4, Box 54, Lumberton, NC 28358, Tel: 919-738-1121, 
FAX: 919-739-0024; S/s. Mgr.-Don Chesner 

ACON, INC., 15c Plymouth Dr, South Easton, MA 02375, 
Tel: 508-2388022, FAX: 5082382371; EmpL: 5 

. . D*1584-1586 


Local Sales Offices & Reps 

CA San Josa Silicon Valley Sla. 408432-1967 

CT Hamden, Datcom. 2082887005 

MA Waltham, Datcom . 617-891-4600 

OK Tulsa Advance Tech. Sla . 918-6640482 

TX Austin, Advance Tech. Sla .. 512-331-9979 

TX DALLAS, Advance Tech. Sla. 2143481300 

TX Houston, Advance Tech. Sla . 713-4483888 

ACOPIAN, Box 638, Easton, PA 18044, Tel: 2182585441, 
TWX: 5186514919, FAX: 2182582842; FSC No.: 14749; 
Sis. Mgr: T. Skopal. 0*1587-1613 

Local Sales Offices & Reps 

FL Melbourne, Acopian . 407-727-1172 

MD Elllcott City. Doss Elctma. 3014681336 


ACOUSTIC POWER SYSTEMS, INC, 5731 Palmer 
Way, Ste. ^ Carlsbad, CA 92008, Tel: 619-4384848, 
TELEX: 4995113 (SHAKE), FAX: 619-4388845; EmpL: 5 

ACRODYNE CONTROLS, See Accudyne Corp. 

ACROMAG INC, 30765 Wixom Rd, Wixom, Ml 48096, Tel: 
3186241541, TELEX: 247354, FAX: 313-6249234; 
EmpL: 100; S/s. Mgr: J. Welsand 

ACROSYSTEMS CORP, 66 Cherry Hill Dr, Beverly, MA 
01915, Tel: 508927-8880; EmpL: 30; S/s. Mgr: Herbert 
Tobey 

ACS COMMUNICATIONS SYSTEMS, 480 Spring Pfc 
PL Sta 900, Herndon, VA 22070, Tel: 703471-0892, TWX: 
7188380326, FAX: 703-437-9333; FSC No.: 56496; 
EmpL: 32; Sfe. Mgr: Thomas Mitchell, VP 



ACTION INSTRUMENTS 

...the Industrial I/O Company 

FAX: 618279-6290 

ACTION INSTRUMENTS, 8601 Aero Dr, San Diego. CA 
92123, Tel: 6182785726; EmpL: 230; S/s. Mgr: Keith 


Rosburg; Dist. Mgr: Mary Hyde. D*1157 

Local Sales Off ices & Reps 

IN Indianapolla Techa Sla & Mktg ...... 317-8486612 

TX Houstoa Regional Office . 718771-9426 


ACTIVE CONTROL INSTRUMENTATION. P.O. Box 
248Wildwood Circte, Key Largo, FL 33037, Tel: 308451- 
1000, FAX: 305451-3232; FSC No.: 55116; EmpL: 6 
.... D*1134 

ACTOWN-ELECTROCOIL, INC, 2414 Highvlew, Spring 
Grova IL 60081, Tel: 815-675-6641, FAX: 815-6782050; 
EmpL: 200; S/s. Aifgr.* Led Friedman 

AC TRANSFORMER. 89 Madison SL NewarK NJ 07105, 
Tel: 201-5888574; FSC Na: 3677; EmpL: 13; S/s. Mgr: 
George Giangranda Sla Consit 

ACUREX CORP./AUTODATA DIV, 555 Clyde Ava, P.O. 
Box 7042, Mountain View, CA 94039, Tel: 418967-9100, 
TELEX: 346391, TWX: 918379-6593, FAX: 418967- 
7727; EmpL: 720; S/s. Rudolf Touitou; Dist. Mgr: 
Rudolf Touitou 


Local Sales Offices & Reps 

AL Huntsvilla Kerr^ Instra Ca. 205-837-4304 

IN Indianapolla Stress Analysis Svca .... 317-2541475 

CA Sunnyvala Westech ... 4087281949 

CO Broomfield. Hannah-Hill, Ina. 308460-0602 

FL DeLeon Sprii^ DelFTech Control Co. 

. 9049885530 

GA DoravillaKempEngrg. . 404452-8050 

IL Wheatoa Ray Knitter Assocs, Ina .... 312-6986363 

MA NaticK Andru^Peskin . 617-6583919 

OR Gladstone, Calvert Control..... 5082381358 

NJ Mt Laurel. P.D.C. Corp. ..6082788282 

KS Shawnee Mission,Comtel Midwest ... 9182680762 

NC Charlotte, Waik/Man instra. 7043783132 

OH Medina Stress Analysis Svca . 2187287733 

OK Stillwater, Acudata. 4087481886 

MN Wayzata Comtel Midwest . 6124781551 

TX Plano, Acudata. 2144243567 

NM Albuquerqua Hannah Hill.. 508292-4098 


Can Chomedey LavaL Qua, Technolor Instra, Ina 

. 514331-7405 

ADAC CORP, 70 Tower Office Pk, Woburn, MA 01801, Tel: 
617-935-6668, TELEX: 951802; EmpL: 80; S/s. Mgr: 
Gerald Feldeisen 

ADAGE, INC, 165 Lexington Rd, Billerica MA 01821, Tel: 
508667-7070, TELEX: 718347-1594; EmpL: 105; S/s. 
Mgr: Bruce E Johnson; Dist. Mgr: Wf< 

ADALET-PLM DIV, Div. Scott & Fetzer Co, 4801 W. 
150th SL Cleveland, OH 44135, Tel: 218267-9000, 
TELEX: 985349; FSC No.: 73389; EmpL: 177; S/s. Mgr: J. 
L Smelko 

ADAMS-MAXWELL DIVISION, Coast Magnetics, 1207 
North La Brea Ave Inglewood CA 90302-1284, Tel: 218 
6783245, TELEX: 686103AMISPACEASA FAX: 213-678 
8828; FSC No.: 22558; EmpL: 60; Sis. Mgr: Dev Dosaj 

ADAMS RITE PRODUCTS, INC, 540 W. Chevy Chase 
Dr, Glendale, CA 91204, Tel: 818241-5121, TWX: 918 
497-2276; EmpL: 150; S/s. Mgr: Jonas Williams 

ADAMS-RUSSELL ELECTRONICS CO, INC, 
Haverhill Rd, Amesbury, MA 01913, Tel: 5083885210, 
TWX: 718347-6360; FSC No.: 11556; EmpL: 400; S/s. 
Mgr: H. Adjemian 

ADAMS-RUSSELL, Anzac DIv, 80 Cambridge SL 
Burlingtoa MA 01803, Tel: 671-2783333, TELEX: 200155, 
TWX: 718332-0258; FSC No.: 21912; EmpL: 300; S/s. 
Mgr: Mike Smith 

ADAMS-RUSSELL, INC, 10713 Gilroy Rd, Hunt Valley, 
MD 21030, Tel: 301-771-0077, TELEX: 87442, FAX: 301- 
771-6025; FSC No.: 29644; S/s. Mgr: Frederick D. 
Reynolds 

ADAPTIVE NETWORKS, P.O. Box 1020 Kendall Sq, 
Cambri^, MA 02142, Tel: 617497-5150; EmpL: 20; Sis. 
Mgr: Michael Uebson; Dist. Mgr.* Michael Liebson 

ADATEK, INC, 700 Airport Way, Sandpoint ID 83864, Tel: 
2082681471, 8083283343, TELEX: 62903932, FAX: 
208263-6596; EmpL: 13; Sis. Mgr: Ken Brookings; Dist 
/Vgr.* Suzy Hook 

ADCOUR, INC, 18 Billings SL PO Box 277, Sharoa MA 
02067, Tel: 617-7848123, FAX: 617-7845563; EmpL: 29; 
S/s. Mgr: William O'Connell; D'ist. Mgr: William O'Connqll 

ADC TELECOMMUNICATIONS, INC, 4900 W. 78th SL 
Minneapolia MN 55435, Tel: 612-835-6800, TELEX: 
290321, FAX: 612-8983292; EmpL: 1750; S/s. Mgr: 
Michael Hopkins 
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Manufacturers and Sales Offices Directory 


ADVANC 


ADDACON, INC^ 3702-C Alliance Dr, Greensboro, NC 
27407, Tel: 919-852-6200, FAX: 919-852-6256,- S/s. Mgr: 
Lynn Cummings 

A.D. DATA, INC.:PHOTOGFIAPHIC SCIENCES 
CORP.(PSC), 770 Basket Rd, Webster, NY 14580, Tel: 
716-265-1600, FAX: 716-265-1689; FSC No.: 23389; 
EmpL: 12; S/s. Mgr: Jack Petz; Dist. Mgr: J. Cessna, J. 
Butters 

ADDITIVE PRODUCTS DIV., Kollmorgen Corp, P.O. 
Box 700, West La, Aquebogue, NY 11931, Tel: 516-722- 
4100, FAX: 516-722-4154; EmpL: 500; S/s. Mgr: Lenny 
Smookler 

ADE, INC, 1430 E 130th St, Chicago, IL 60633, Tel: 312- 
646-3400, FAX: 312-646-3919; FSC No.: 62049 

ADI ELECTRONICS, 101 Trade Zone Dr, Ronkonkoma, 
NY 11779, Tel: 516-737-1800, TWX: 800-645-5402; EmpL: 
200; S/s. Mgr: Fred Farrace 

ADIRONDACK WIRE & CABLE, ACS Industries Inc, 
162 Hamley Ave, Woonsocket, Rl 02895, Tel: 1-401-769- 
1600, FAX: 1-401-769-1607; EmpL: 200; S/s. Mgr: Julian 
Caduto; D/st./I4gr.’Ruth Mills 

ADTECH POWER INC, 1620 S. Sunkist SL Anaheim, CA 
92806, Tel: 714-634-9211, TELEX: 68-1498, FAX: 714- 
634-0802; FSC No.: 56410; EmpL: 70; S/s. Mgr: Stuart a 
Morrby; Oist./Wgr.-Stuart a Morrey 

ADTRON CORPORATION, 745 N. Gilbert Rd, Ste. 124- 
361, Gilbert, AZ 85234, Tel: 602-961-7511; EmpL: 3; S/s. 
Mgr: Rosemary Richards 


Distributor 


ADVACOM INC., 5620 West Rd., McKean, PA 16426, 

Tel; 1-800-458-0512, 814-476-7774.625, 634, 

642, 661,725, 735, 741, 748, 761, 771,786, 827 


ADVANCE, A Unit of Zero Corporation, 6900 Beck 
Avenue, N. Hollywood, CA 91605, Tel: 818-983-0333; S/s. 


Mgr: Kevin Quinn. C«1099 

Local Sales Offices & Reps 

AL Huntsville, So. Mktg & Assoca. 205-534-6020 

AZ Phoenix, Shefler/Kahn . 602-257-9015 

AZ Scottsdale, Casola Assoca . 602-860-5061 

AZ Tempo, HISCO/Arizona . 602-968-6171 

CA Carson, Aetna Laba. 213-532-4779 

CA Los Angeles, Landa & Assoca. 213-879-0770 

CA Pleasanton, Moulthrop Sla. 415-463-0450 

CA San Diego, Qualtronics . 619-695-0118 

CA Santa Ana Landa & Assoca. 714-543-7805 

CA Sherman Oaka Advance Engrg. . 818-983-0333 

CA Sunnyvale, Eagle Mktg.. 408-736-0448 

CO Aurora HiSCO/Denver ...;. 303-341 -0411 

CO Golden, J.F. Huribut Co. . 303-279-7796 

CT New Milford, Ray Perron Co.. 203-354-2569 

FL Bradentoa T G & Assoca . 813-753-4158 

FL Hypoluxo, H. J. Leary . 305-582-5456 

GA Woodstock, Protech Sya . 404-926-0342 

IL Elk Grove, Restronics. 312-437-7707 

IL Elmhurst FF/Hill-Gray.. 312-832-4101 

IN Indianapolia MEI . 317-872-5662 

MD Columbia ARA Elctma. 301-953-1733 

MA Needham, Ray Perron Co.. 617-449-6162 

MA Palmer, Beniot-Senecal. 413-283-8343 

MN Minnetonka Productfon Autmation N. 

. 612-935-1414 

MO Hazelwood, Stone & Assoca . 314-895-4565 

MO Kansas City, Production Automation S. 

. 816-737-3030 

NH Dover, Ray Perron Co... 603-742-2321 

NJ Livingston, Argo Zeta. 201-680-1004 

NM Albuquerqua Shefler/Kahn .. 505-274-0499 

NY Smithtown, T & K Sla. 516-724-3456 

NY Whitney Point Tae-Rep ... 607-692-3705/772-6952 

OH Cincinnati, Ken Hoffman Co.. 513-931-1621 

OH Kettering, Ken Hoffman Co.. 513-299-8448 

OR Beavertoa Evergreen Mktg. Grp.. 206-633-3160 

PA West Conshockert Eastern Comp. Sla Corp. 


TX Austia Barry Sla . .... 512-837-3616 

TX Bedford, P. R Zano & Assoca ..... 214-688-0652 

TX Houstoa Barry Sla .. 713-784-5860 

TX Richardsoa Barry Sla . 214-234-0255 

WA Federal Way, Rick Carr & Assoca .... 206-839-6334 
WA Seattle, Evergreen Mktg. Grp.. 206-633-3160 


Wl Madisoa FF/Hill-Gray.. 608-246-8155 

EXP Rio Pjedras, PR Elctm. Sla Assoca ... 809-762-6259 

ADVANCE CONVERSION DEVICES CO., 274 S. 

Salem SL Randolph. NJ 07869, Tel: 201-989-0095; FSC 
No.: 52298; EmpL: 24; Sis. Mgr: D. J. Fedderly 

. . 0*2164-2165 


Local Sales Offices & Reps 

AL Huntsville, Hughes Assoca, Inc.. 205-533-9108 

AZ Scotsdale, Dave Menegay & Assoca 

. 602-994-9519 

AR El Dorado, Kemp Engrg. Co., Inc. 918-663-4501 

CA CampbelL SMA. 408-370-6900 

CA Costa Mesa, FLW Inc. . 714-751-7512 

CO Denver, Elcom, Inc. . 303-337-2300 

GA Norcross, Hughes Assoca, Inc. . 404-622-1587 

GA Warmer Robina Hughes Assoca, Inc. 

. 912-477-1889 

lA Des Moines, The Beams Co. 515-255-1148 

KS Shawnee Mission, The Beams Co..... 913-631 -0200 

MD Elliott City, Dyna-Rep Co.. 301-992-4350 

MA Lexington. E F. Dillon, Inc. . 617-862-1118 

Ml Ann Arbor, SKM Ashby Assoca, Inc. .. 313-995-4082 

MN Minneapolia integrated Peripherals Sya, Inc. 

. 612-831-0349 

MS Corinth. Hughes Assoca, Inc. . 601-287-2915 

MO St Louia The Beams Ca. 314-434-8448 

NJ Franklin Lakea Hansen & Hughes Assoca 

. 201-848-8900 

NM Albuquerque, Brytec Sla Inc.. 505-884-1123 

NY Clinton, Advanced Compa Corp. 315-853-6438 

NY Greenlawn, Hanson & Hughes Assoca 

. 516-754-3608 

NY N. Syracuse, Advance Compa. 315-699-2671 

NY Rochester. Advanced Compa Corp.... 716-544-7017 

NY Scottsdale, Advanced Compa Corp. .. 716-889-1429 

NC Cary, Hughes Assoca, Ina. 919-467-7029 

OH Cleveland, SKM Ashby Assoca, Inc. .. 216-461-0826 

PA Evdenheim, Espy Sla Co... 215-576-0780 

TN Jonesboro, Hughes Assoca . 615-753-2719 

TN Nashville, Hughes Assoca. 615-871-0908 

TX Lewisville, J. Hughes Co. . 817-430-1683 

TX Stafford, Jim Hughes Co. . 713-343-0673 

VA Alexandria Dyna-Rep Co. . 703-354-1222 


EXP NY/New York, Robum Agenciea Inc. 

. 212-989-5939 

ADVANCED ANALOG, intech, 2270 Martin Ave., Santa 
Clara CA 95050, Tel: 408-988-4930, FAX: 408-988-2702; 
FSC No.: 52467; EmpL: 150; S/s. Mgr: Michael Sullivan 

. 0*1616 

ADVANCED CIRCUIT TECHNOLOGY, 118 
Northeastern BIvcL Nashua NH 03062, Tel: 603-880-6000, 
800-234-FLEX. TWX: 710-228-8961, FAX: 603-880-1785; 
FSC No.: 57034; EmpL: 185; S/s. Mgr: David Bouley, Dir. 
of Sla 

ADVANCED COMPONENTS INDS., INC., 
Spitznagel GmbH 120 Center Street El S^undo, CA 
90245, Tel: 213-322-4249, TELEX: 5106000379 ACI LSA 
CA FAX: 213-322-6661; S/s. Mgr: Irma Spreitzer 

. A*2248 


Local Sales Offices & Reps 

CA Los Angelea Power Partnera Inc.. 213-215-0800 

CA San Ramon, Tech. Consita. 415-830-0829 

CT Hopkinton, Berkshire Elctma . 508-435-9356 

IL St Charlea XYZ Mktg. 312-584-3001 

ME Hopkintoa Berkshire Elctma . 508^5-9356 

MA Hopkinton, Berkshire Elctma . 508-435-9356 

NH Hopkintoa Berkshire Elctma . 508-435-9356 

Wl St Charlea XYZ Mktg. 312-584-3001 

ADVANCED CONTROL SYS., 205 Oak Street 
Periibroke, MA 02359, Tel: 617-826-4477, FAX: 617-826- 
9987; EmpL: 8; S/s. Mgr: Leopold Brie. D*1135 


ADVANCED DETECTOR CORP, Applied Solar 
Energy Corp, 15251 E Don Julian Rd, Industry, CA 
91746, Tel: 818-369-6886, TWX: 910-584-4890, FAX: 818- 
336-8694; EmpL: 297 

ADVANCED ELECTRONIC PACKAGING, 21562 
Surveyor Circle, Huntington Beach, CA 92646, Tel: 714- 
969-1150; S/s. Mgr: Douglas A Hill 

ADVANCED FILTER DEVICES, INC., 6241 Yarrow Dr, 
Sta D, Carlsbad, CA 92009, Tel: 619-438-2074, FAX: 619- 
438-5937; FSC No.: 56620; EmpL: 45; S/s. Mgr: Herbert 
Johnson 

ADVANCED HIGH VOLTAGE CO., P.O. Box 2136, 
Lancaster, CA 93539, Tel: 805-946-2600; S/s. Mgr: John 
Richardson. D*1617 


ADVANCED INPUT DEVICES, W. 250 AI.D. Dr, Coeur 
d'Alena ID 83814, Tel: 208-765-8000, TWX: 510-776- 
0584; FSC No.: 95666; EmpL: 300; Sis. Mgr: Kevin Maione 

ADVANCED INTERCONNECTIONS CORP, 5 Energy 
Way, West Warwick, Rl 02893, Tel: 401-823-5200, TWX: 
910-240-3454, FAX: 401 823-8723; FSC No.: 05-0394638; 
Sis. Mgr: Max E Rice 

ADVANCED KINETICS, 1239 Victoria SL Costa Mesa, CA 
92627, Tei: 714-646-7165, TELEX: 18-2714, FAX: 714- 
722-9039; EmpL: 32; S/s. Mgr: Mitch Barker 

ADVANCED LINEAR DEVICES, INC, 1180F Miraloma 
Way, Sunnyvate, CA 94086-4606, Tel: 408-720-8737, 
TWX: 510-100-6588, FAX: 408-720-8297; EmpL: 10; S/s. 
Mgr: G. M. O'Neal; Dist. Mgr: G. M. O'Neal 

ADVANCED MATERIALS SYSTEMS, See Handy & 
Harman Electronic Materials Corp. 

ADVANCED MICRO DEVICES, P.O. Box 3453, 901 
Thompson PL Sunnyvale, CA 94088, Tel: 408-732-2400, 
TELEX: 34-6306, TWX: 910-339-9280, FAX: 408-982- 
7447; EmpL: 17,000; Sis. Mgr: Steve Zelencik; Dist. Mgr: 
Al Frugaletti 

ADVANCED MICRO SYSTEMS, INC, 31 Flagstone 
Drive, Hudson, NH 03051, Tel: 603-882-1447, FAX: 603- 
889-0425; EmpL: 50 

ADVANCED POWER PRODUCTS. 1510 Garden St Sta 
17. Santa Barbara CA 93101, Tel: 805-965-0042, FAX: 
805-684^00 

ADVANCED PRECISION CONTROLS. 409 Calle San 
Pablo, No. 100, Camarillo, CA 93010. Tel: 805-388-1344, 
FAX: 805-388-1270; EmpL: 20; Ste. Mgr: Judy Williams; 
Dist. Mgr: Judy Williams 

ADVANCED SYSTEMS CONCEPTS. 2333 N. Lake 
Ave, Altadena CA 91001, Tel: 818-791-0983, TELEX: 701 
215 ASet FAX: 818-791-8347; FSC No.: 6U785; EmpL: 15; 
Sis. Mgr: ManaRedtAx; Dist. Mgr: B. Lae 

ADVANCED TECHN. RESEARCH LABS, 5645 K 
General Washington Dr, Alexandria VA 22312, Tel: 703- 
750-2920; FSC No.: 91375; EmpL: 12; Ste. Mgr: Bob 
Palma Sr.; Dist. Mgr: Bob Palma Sr. 

ADVANCED THERMAL PRODUCTS, INC, P.O. Box 
249, St Marya PA 15857, Tel: 814-772-0278, FAX: 814- 
722-0905; Ste. Mgr. John M. SkJoni 


Local Sales Offices & Reps 

AL Huntsvilte, DHR Mktg . 205-722-0440 

GA Atlanta DHR Mktg . 404-564-0529 

NY Syracusa John R Costello . 315-472-0322 

NC Raleigh, DHR Mktg. 919-781-1961 

SC Greenvilla DHR Mktg . 803-235-3594 

TX Dailaa Eatman Engineering. 214-771-1903 

Wi New Berlia Thomas Labant . 414425-7157 

AD-VANCE MAGNETICS, INC., 625 Monroe SL 
Rochester, IN 46975, Tel: 219-223-3158, TWX: 810-290- 
0294, FAX: 219-223-2524; FSC No.: 50788; EmpL: 33; Ste. 
Mgr: Kay Nixon. C*1730 

Local Sales Offices & Reps 

AL Huntsvilla Murcota Corp. . 205-539-8476 

CA El Cajoa ATronix Techrilg. 619-444-1501 

CA Los Altoa Frauman Assbd . 415-941-0660 

CA Woodland Hilte, ATronIx Technig. 818-703-7212 

CO Englewood, Component Ste. Inc.. 303-779-8060 

CT Branford, Abbott-Allison. 203-481-0405 

FL Hollywood, Askland Electronic Components 


IL Westchester, W. G. Brouiliette . 312-345-6500 

NJ Fiandera K & R Engrg Ste. Corp. .201-5845235, 

800-631-9362 

NC Winston-Salem, Murcota Corp.. 919-‘722-9445 

PA Stewartstowa Eastern Compa Ste. Corp 

. 717-993-6261 

PA W. Conshohockea Eastern Comps.... 215-825-8610 

TX Dailaa J- M. Spell Co. Inc.. . 214-620-0040 

UT Salt Lake City, Component Sla Ina ... 801-268-8440 

VA HeiTKioa Eastern Compa.. 703-4441089 

VA Vintoa Eastern Compa Ste. Corp...... 703-3444756 

WA Bellevua Caruso & Co... 20&455-8811 


ADVANCE POWER SUPPLIES, INC, 32111 Aurora Rd, 
Soloa OH 44139, Tel: 216-349-0755, FAX: 216-3494)142; 
Err^L: 6 

ADVANCE WIRE & CABLE, The Advance Group. 
1661 Industrial Way, Belmont CA 94002, Tel: 415-592- 
4550, TELEX: 334475, FAX: 415-593-8859; FSC No.: 
57775; EmpL: 158; Ste. Mgr: Ed Mittelbushen Dist. Mgr: 
Ed Mittelbusher 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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Manufacturers and Sales Offices Directory 


Local Sales Off ices & Reps 

AZ Phoenix, The Advance Gip............ 602-437-1334 

CA Anaheim, The Advance Grp: .. 714-870-0300 

CA Belmont, The Advance Grjx.... 415-592-4550 

CA Mission Vi^,RobertM.RiellCa ..... 714-380-8903 

CO Lakewood, CDT . 303-989^563 

FL Orlando^ Gillum Sla .. 305-857-2110 

FL Tampa,GillumSte. . 813-531-2248 

FL Tampa, Standard Mkig. Inc.. 813-933-5833 

GA Duluth,DTMIrKX...... 404-381-5592 

IL Deerfield, Flitfrerty-Haines, Inc.. 312-948-7800 

ME Worcester, SpeoTec . »617-795-7270 

MD Ellicott City, Tech. Sis. Inc. .. 301-461-2400 

MN Minneapolis, TecTeam Sis. Inc. . 612-854-6616 

NY CommacK JL Sis. Assocs.. 516-462-5666 

NY Victor, Schumacher, Scruggs & Kirby 

.y... 716-248-8750 

OH ClevelanciJFCOIna . 216-398-6300 

OH Dayton, JFCO . 513-890-7251 

SC Greer, Advance Wire & Cable. 803-877-9600 

TX Plano, K & H Sis. . 214-423-6520 

WA Redmond, The Advance Gitx.. 206-867-0416 


ilDVANTEST. 

FAX: 312-634-2872 

ADVANTEST AMERICA, INC. 300 Knightsbridge 
Parkway, Lincolnshire, IL 60069, Tel: 312-634-2552; EmpL: 


163; Sfe. Mgr.’Hiroji Agata. D-IZIS-IZI? 

Instruments 

Local Sales Offices & Reps 

AL Huntsville, Southern Mktg Assocs..... 205-534-6020 

AZ Phoenix, Advantest America, Inc.. 602-840-9470 

AZ Phoenix, Barnhill Associates Inc. . 602-788-9596 

CA Carson, Amasco. 213-516-8561 

CA San Jose, Amasco... 408-262-1500 

CA Santa Clars Advantest America, Ina .. 408-970-9922 
CA Santa Monica, Advantest America, Inc. 

. 213-392-0088 

CO Englewood, Barnhill Associates. 303-741-3844 

CT Wallingford, Pat Jenks Assocs. 203-268-9939 

FL Longwood, Southern Mktg Assocs ... 407-682-7317 
FL Orlando, Advantest America, Ina ...... 407-859-0722 

GA .. 404-565-0603 

GA Marietta, Southern Mktg Assocs . 404-565-0603, 

IL Elmhurst, Sector Engineering. 312-530-7850 

IL Lincolnshire, Advantest America, Ina 

. 312-634-2552 

IL Park Ridge, Aegis. 312-823-1587 

IN Indianapolis Sector Engineering. 317-842-1120 

MD Rockville, Creative Mktg. Assocs . 301-251-4100 

MA Beverly, Pat Jenks Assocs . 508-921-4600 

MA Marlboro, Advantest America, Ina. 508-481-1141 

Ml Madison Hgts, WKM Associates Inc. 

. . 313-588-2300 

MN Minneapolis Sector Engineering. 612-593-1809 

NJ Fort Les Advantest Americs Inc. . 201-886-0300 
NM Albuquerqus Barnhill Assocs, Ina .... 505-299-7658 
NY Elmsford, Metrotek Associates Ina ... 914-347-4112 

NY Fayettevills DB Associates Ina. 315-446-0220 

NC Greensboro, Southern Mktg Assocs, Ina 

. 919-282-6001 

OH DaytoaWKM Associates Ina ........ 518434-7500 

OK Tuiss Barnhill Associatestna. 918744-6535 

OR Portland, Advantest Arnerlcs Inc. . 5082588985 

OR Wllsonvilte, SYNTEK . 503-682-2750 

PA Allentown, Advantest Americs Ina .... 218264-7680 

PA Northampton,AEGIS .. 218837-8400 

PA Southampton, Eastern Inshma of Phils 

. 218358770b 

PA Stroudsburg AEGIS . 717-421-8660 

TX Austis Advantest Americs Inc. . 512-451-3936 

TX Austis Aegis . 512-451-6188 

TX Farmers Branch, Advantest Americs Ina 

. 214-2387834 

TX Richardsos Barnhill Associates.. 214-231 -2573 

UT Salt Lake City, Barnhill Associates .... 801-262-3000 

VT Willistos Advantest Americs Inc. . 802-8788974 

WA Bellevus SYNTEK . 206-462-7700 


Can Mississaugs OnL Allan Crawford Assocs., Ltd. 

... .. 4188982010 

Can N. VarKXMjver, ac., Allan Crawford Assocs., Ltd. 

..... .. 604-9882195 

Can OttawS Ont, Allan Crawford Assocs., Ltd 


. 6185989300 

AL Huntsvills Southern Mktg Assoa ..... 208534-6020 

AZ Phoenix, Barnhill Assocs. . . 602-7889596 

CA Camarillo, Advant^ Americs Ina .... 808987-6415 

CA San Joss Amasco.. . 408262-1500 

CA Torrancs Amasco .. 2185188561 


CO Englewood Barnhill Assocs.. 308741-3844 

CT Wallingford Pat Jenks .. 2082689939 

FL Longwood Southern MktgAssoa. 407-682-7317 

GA Marietts Southern Mktg Assoa. 404-565-0603 

IL Elmhurst, Sector Engrg & Sis . 312-5387850 

IN Indianapolis Sector Engrg & Sis . 317-842-1120 

MD Frederi^ Advantest Americs Ina .... 301-662-1696 

MD Rockvills Creative Mktg Assoa . 301-251-4100 

MA Beverly, Pat Jenks Assocs . 508921-4600 

Ml Madison Heights WKM Assocs . 3185882300 

MN Minneapolis Sector Engrg & Sis. 612-5981809 

NM Albuquerqus Barnhill Assocs . 5082987658 

NY Canastots New York Hytek Assocs 315-697-8415 

NY Elmsford Metrotek Assocs . 914-347-4112 

NC Greensboro, Southern Mktg Assoa ... 918854-5588 

OH Dayton, WKM Assocs .518434-7500 

OH Independencs WKM Assocs . 218524-5930 

OR WilsonvIlls Syntek. 503-682-2750 

PA Pittsburgh, WKM Assocs .. 412-892-2953 

PA Southampton, Eastern Instrs of PA ... 2183587700 

TX Austin, Barnhill Assocs. 512-451-0217 

TX Houston, Barnhill Assocs. 7187789825 

TX Richardson, Barnhill Assocs. 214-231-2573 

TX San Antonio, Barnhill Assocs. 512-694-5575 

UT Orem, Barnhill Assocs .. 801-262-3000 

VA Sterling Advantest Americs ina. 703-444-3372 

WA Bellevus Syntek. 206-462-7700 

Wl Milwaukes Sector Engrg & Sis ...... 414-352-8280 

Can Calgary,AL, Allan Crawford Assocs ... 408295-0822 


Can Mississaugs Ont, Allan Crawford Assocs 

. 4188982010 

Can N. Vancouver, ac., Allan Crawford Assocs 

. 604-9882195 

Can Ottaws Ont, Allan Crawford Assocs 

. 6185989300 

Can St Laurent QE, Allan Crawford Assocs 

. 514-747-7878 

ADVANTTEST CORPORATION, NS Bldg 14th,4-1,Nishl- 
Shinjuku 2-Chome3hinjuku-ku, Tokyo 160, Tokyo 163, 
Japaa Tel: 08342-7500, TELEX: 232-4914 ADVAN J, 
FAX: 08342-7510; EmpL; 1300; Sfe. Mgr: Keishi Kaetsu 

A E G CORPORATION, Route 22-Orr Drive, P-0. Box 


3800, Somerville, NJ 088781269, Tel: 201-231-8300, 

TELEX; 833409 . .. B*1127 

Local Sales Offices & Reps 

AZ Temps Cantec Sis Inc.. 602-8280191 

CA El Monts Cook Entprs . 2186882120 

CA Livermors United Tech. Mktg . 415-4487644 

CA San Clemente, ATA Assocs. 714-4987180 

CA Santa AnsTechnIg Solutions .. 714-5589562 

CA Sunnyvals AEG Western Region. 408-4289946 

CA Woodland Hills Technig Solutions ... 818704-1693 

CT Farmington, Ray Perrw & Co, Inc..... 208673-4825 

FL Ciean<vater, Sigma Tech. Assocs, Inc. 

. .. 818791-0271 

GA Norcross Electramark .... 404-4487915 

IL Chicago, Janus Ins. 312-2589650 

IL Des Plaines AEG Sis Off. . 312-2988799 

IL Rolling Meadows Phase 11 Mktg. 312-8081330 

IL Schaumburg AEG Cea Region. 312-303-6460 

IN Ft Wayne, M/S Sis & Assocs, Inc. ... 219-4383023 

lA Cedar Rapids J-P. & Assocs . 3183989790 

MD Annapolis Paragem, Ina. 301-2681898 

MA Needham, Ray Perron & Co, Ina ..... 617-4486162 

MA Now Bedford AEG Eastern Region ... 617-9981057 

Ml St Claire Shores DEM Sis. 318777-1750 

MN Minnetonks JP. & Assocs, Inc.. 612-9387930 

NH Dover, Ray Perron & Co, Ina. 608742-2321 

NJ Haddonfield Sunday O'Brien . 609-429-4013 

NY CommacKERA. 5185480510 

NY Long Island City, M. K Lynn . 718352-9233 

NY Syracuse, Micro-Tech Mktg .. 315-4585242 

NY Syracuse, Pi Tronics Ina. 315-4587346 

NC Raleigh, Zucker Assocs, Ina. 918782-8433 

OH Cleveland Arthur H. Baier Co. . 216-461-6161 

OH Columbus Arthur K Baier Co. .. 614-764-1144 

OR Tigard Elctra Comp. Sis . 5082482342 

PA Camp Hill, Quick Response.. 717-9389696 

PA Pittsburgh, Arthur K Baier Co. . 412-367-7799 

TX Garland Pro Comp Sis. 214-2781948 

TX Hurst Pro Comp Sis . 817-5880336 

VA Lynchburg Paragem. 804-528-0681 

WA Mercer Island Elctm. Comp. Sis. 208232-9301 

Wl Milwaukee, Janus Inc. .. 414-542-7575 

Wl Milwaukee, Phase II Mktg .. 414-272-1171 

Can Brampton, OnL Cantec Reps, Inc. .... 418791-5922 

Can Dollard des Ormeaux, Que, Cantec Reps 

. 514-6886131 

Can Ottaws OnL Cantec Reps, Ina ....... 6187283704 

Local Distributors 

f<Z Phoenix, Cetec/Future . 602-272-7851 

CA Anaheim, Pacesetter Elctms USA, Inc. 

.. 714-7785855 

CA Chatsworth, Cetec/Future. . 8187080914 


CA Irvine,Cetec/Future .... 714-2584141,818-4485733 


CA Irvins Integrated Ek^ms .. 714-837-9960 

CA Milpit^ Cable Conn................. 408948-6655 

CA Orangd Elctra Connexions Corg ..... 714-9989241 

CA Sacramento, Integrated Elctms ....... 918424-5297 

CA San Diego, Cetec/Futurs Ina ......... 6182785020 

CA San Joss Future Elcims ..... ..... 4084389100 

CA San Joss integrated Elctms. 408-4381000 

CA Santa Clars Cetec/Futurs Ina _ 4087488550 

CA Sunnyvals Pacesetter Elctms. 408734-5470 

CA Sunnyvals SAI .. 4087280760 

CO Denver, Integrated Elctms ... 308292-6121 

CO Westminster, Future Elctms .......... 303-6580123 

CT Danbury, Future Elctms .. 2087489594 

CT Wallingford Midstoth Elctms . 2082689900 

FL Altemonte Springs SAI . 305-831-6201 

FL Boca Ratos Plainview Elctms. 308997-7705 

FL Clearwater, Future Elctms .. 8185781770 

FL Ft Uuderdals Reptron Elctms ....... 3087381112 

FL Orlands Future Elctms. 308767-8414 

FL Tamps Reptron Elctms . ...... 813-8584656 

GA Norcross Future Elctms .... .. 404-441-7676 

GA Norcross Reptron Elctms .... 4044481300 

IL Dos Plaines Rod Graham. . 312-2988799 

IL Hoffman Estates Integrated Eictrris . . 312-8482040 

IL Schaumberg Future Elctms ... 312-882-1255 

IL Schaumberg Reptron Eidms . 312-882-1700 

IN Indianapolis Mar Elctms . 317-633-6699 

lA Cedar Rapkte, Doe Elctms . 3183687551 

MD Coiumbis Future Elctms. 301-9981222 

MD Coiumbis Gea Radio Supply Co.. 301-995-6744 

MA Westboro, Future Elctms. . 617-3682400 

MA Wilmingtoa SAI. 617-657-5700 

Ml Livonis Reptron Elctms .... 3185282700 

MN Minnetonks Reptron Elctms. 612-938-0000 

NJ Camdea General Radio. 608964-8560 

NJ Cherry Hill, Exact Ina. 6084286586 

NJ Mount Laurel, Future Elctms . 6087787600 

NJ Newark, Samar Corg. 201-344-4453 

NJ WestBerliaGeaConponentsina ... 6087686767 

NM Albuquerqus Elctm Dves, Ina . 505-884-2950 

NY Uverpool, Future Elctms . 315-451-2371 

NY Melvills SAI . 5182982710 

NY Rochester, Future Elctms .. 718272-1120 

OH WorthIngtoaReptroElctms . 614436-6675 

OR Beavertoa Future Elctms . 503-6489454 

OR Beavertoa Integrated Elctms. 503-641-1690 

TX Ft Worth, Swieco, Ina . 817-335-6521 

TX San Antonio, Sherman Elctms. 512-224-1004 

UT N. Salt Lake City, Integrated Elctms .. 801-2981869 

UT Salt Lake City, Future Elctms. 801-972-8489 

VT Rutland SAI. 802-7787126 

WA Bellevus Future Elctms. 208881-8199 

WA Bellevus Integrated Elctms . 2084582727 

Can Calgary, Alb, Future Elctms . 4082385325 

Can Downsview, OnL Future Elctms. 416-638-4771 

Can Edmontoa Albi, Future Elctms. 403-4382858 

Can Ottaws OnL Future Elctms . 6188288313 

Can Pointe Clairs Qua, Future Eictms, Ina 

. 514-694-7710 

Can Vancouver, ac. Future Elctms. 604-294-1166 



TTIllLKFyMD^IlK] electronic 

Creative Technologies 

FAX: 201-231-8353 

A E G CORPORATION, Telefunken 

Semiconductors Div., 3140 Route 22, Somervills NJ 
088781269, Tel: 201-231-8300: Sis. Mgr: John 


Szafranski. B»1127 

Local Sales Off ices & Reps 

AL Huntsvills Elctm Mktg Assocs. 2085383044 

AZ Tempe, Cantec Sis, Ina . . 602-3481276 

CA Campbell, Kottmeier Assocs, Ina. 408371-8700 

CA Fallbrook, Gary Chilcote Assocs...... 6187287678 

CA Santa Ans Technig Solutions... 714-5589562 

CA Woodland Hills Technig Solutions •• 818704-1693 
CO Broomfield Western Region Mktg .... 303-4688808 

CT Bethel, Ray Perron Co, Inc.. 208798-0261 

CT Farmingtoa Ray Perron Co, Inc.. 203-6784825 

FL TampsLaramar, Ina .. . 8189683910 

GA Atiants Elctm Mktg Assocs. 404-4481215 

IL Roiling Meadows Phase II Mktg...... 312-8081330 

IN Ft Wayns M/S Sis & Assocs. 2184383023 

IN Greenwood M/S Sis & Assocs. 317-881-0110 

MD Annapolis Parogera Ina. . 301-2681898 

MA Needham, Ray Perron Co, Ina........ 617-449-6162 

Ml Grand Rapids DEM Sis, Ina ... _ 618344-4024 

Ml St Clair Shores DEM Sis, Ina ... 318777-1750 

MN Minnetonka, J.P. & Assocs, Inc. .. 612-9387930 

NH Merrimack Ray Perron Co, Ina ....... 603-424-4423 

NY CommacK ERA.... ...... 518543-0510 

NY Kingstoa Micro-Tech Mktg Ina ...... 914-3387588 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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AIRPAX 


Manufacturers and Sales Offices Directory 


315-458-5242 

718-328-1420 

919-782-8433 

503-245-2342 

215-789-6822 

817-589-0336 

214-669-1500 

804-528-0681 

206-232-9301 

416-791-5922 

613-725-3704 

514-683-6131 


Local Distributors 

CA Pacesetter Elctms.. 714-779-5855 

CX) Integrated Elctms. . 303-292-6121 

CT Midstate Elctms.. 203-265-9900 

FL Reptron Elctma . 813-854-2351 

IN MarElctma . 317-633-6699 

lA ,DeeElctm& . 319-365-7551 

NJ Gea Comps^ Inc. 609-768-6767 

NJ GRS Elctms.. 609-964-8560 

NY SAI. 516-293-2710 

Can Quebec, Future Elctms.. 514-694-7710 


AEG TELEFUNKEN, SEMICONDUCTOR GRP., See 
AEG Corp. 

AEL, INC, See American Electronic Labs 

AEMC CORPORATION, 99 Chauncy Street, Boston, MA 
02111, Tel: 617-451-0227, 800-343-1391, TELEX: 95- 
1073, FAX: 617-423-2952; S/s. Mgr: George Wood 

AEROCOM, 3090 S.W. 37th Ave, Miami, FL 33133, Tel: 305- 
448-6503, TELEX: 6812020, FAX: 305-448-6916; FSC No.: 
81535; EmpL: 55; S/s. Mgr: Thomas A. Coleman 


NY Hicksville, C.S.I. Interconnect Prods. ... 516-334-0722 

NY Port Washington, Daner Hayes .. 516-767-9169 

NY Youngstown, DOL Engrg.. 716-754-7051 

OH Novelty, Feller Assocs., Inc.. 216-338-3774 

OH Novelty, Field SI& Off. . 216-338-3774 

OH Soton, J.R Thomberry Co. 216-248-4995 

OK Tulsa, Milko Mktg. . 918-582-9411 

PA Horsham, Nexus Technig Sis., Inc. ... 215-675-9600 

TX Austin, Milko Mktg. 214-453-3023 

TX Dallas, Tesco, Inc. 214-553-1200 

TX Houston, Milko Mktg . 713-723-5003 

TX Richardson, Milko Mktg . 214-783-2785 

TX Richardson, Milko Mktg . 214-783-2716 

VA Front Royal, Eltron Sis. Ltd.. 703-635-7201 

WA Mercer Island, Eagle Entprs., Inc.. 206-232-7401 

WA Mercer Island, Electronic Comp. Sis., Inc. 

. 206-232-9301 

EXP NJ/Montvale, Henley Elctma. 201-307-0422 

Can Laval, Que., Elcom GMBH, Inc.. 514-668-3361 

Can Nepean, Ont, MuttileK Inc. 613-226-2365 


AEROSPACE OPTICS, INC., 3201 Sandy La, Fort Worth, 
TX 76112, Tel: 817-451-1141, TELEX: 75-8461; Empl.: 83; 
S/s. Mgr: Ben L Fryrear 

AEROTECH, INC., 101 Zeta Dr., Pittsburgh, PA 15238, Tel: 
412-963-7470, TWX: 710-795-3125, FAX: 412-963-7459; 
Empl.: 156; S/s. Mgr: F. Armstrong; Dist. Mgr: K. Ross 

AEROTRONIC, General Signal, Riverside Dr., 
Contoocook, NH 03229, Tel: 603-746-4631, TWX: 710- 
366-1684, FAX. 603-746-4679; FSC No.: 67272; Empl.: 
100 

AEROVOX INC., 740 Belleville Ave., New Bedford, MA 
02745, Tel: 617-994-9661, TWX: 710-344-6985, FAX: 617- 
994-9635; FSC No.: 4K459; Empl: 800; S/s. Mgr: Jack 
Chmura; Dist. Mgr: Bob Ritchie 


NY N. Syracuse, Micro-Tech Mktg, Inc. ... 

NY Rochester, Micro-Tech Mktg, Inc.. 

NC Raleigh, Zucker Assocs. .. 

OR Tigard, Elctra Comp. SI& . .•. 

PA Drexel Hill, DNE SI&. 

TX Hurst, Procomp Sla . 

TX Richardson, Procomp Sla . .. 

VA Lynchburg Parogem, Inc. 

WA Mercer IslarKi, Elctra Comp. Sla. 

Can Brampton, Ont, Cantec Repa. 

Can Ottawa, OnL Cantec Repa . 

Can Quebec, Cantec Repa. 


MN St Paul, Johnson Co. .. 612-641-1878 

MO Bridgeton, Dytronics, Inc.. 314-291-4777 

KS Leawood, Dytronix... 913-339-6333 

NH Nashua, Solla - Tronics. 603-882-7146 

NY Glen Cove, Dynorep. 516-676-1598 

NM Albuquerque, Piper Sla Co. 505-883-9090 

NY Penfield, Upstate Compa . 716-381-6070 

NC Raleigh, GWC . 919-790-7879 

OH Dayton, Electro<X>m . 513-299-0864 

TX Austin, Pro-Mark. 214-644-0467 

TX Richardson, Pro-Mark. 214-644-0467 

WA Seattle, Eltech Inc.. 206-643-4330 

Can Mississauga, OnL Source Elctma Ltd. 

. 416-676-0830 

Can Ottawa, OnL Source Elctma Ltd . 613-737-7580 

Local Distributors 

TX Addison, AirBom Distribution Service 

.. 214-931-3200 

TX Dallas, Accutronic Proda . 214-484-4923 

TX Dallas, Hallmark Elctma . 214-553-4300 

- Distributor - 


AIR ELECTRO INC., 7700 Gloria Ave., Van Nuys, CA 
91406, Tel: 213-873-6400, 818-988-4400, TELEX: 66- 
2459, TWX: 910-495-1794, FAX: 818-988-4746 

. C*1310 


AIR/FLEX INDS. INC. 2422 Merced Ave. S. El Monte, CA 
91733, Tel: 818-579-7060, FAX: 1-818-579-7063; FSC 
No.: 22782; Sis. Mgr: Karl Thorp 



^^EROFLEX 

An ARX Company 

FAX: 516-694-6771 

AEROFLEX LABORATORIES INC., ARX, Inc., 35 

South Service Road Plainview, NY 11803, Tel: 516-694- 
6700, TWX: 510-224-6417; FSC No.: 88379; Empl.: 490 

. A*1737; 8*1224-1227 


Local Sales Offices & Reps 

AZ Mesa, Sonoran Western Inds. Inc. .... 602-820-9986 

AZ Phoenix, Knight Co... 602-994-1311 

CA Los Altos Hills, HB Mktg. 415-941-4080 

CA Los Angelea Knight Co. . 213-670-2833 

CA Orange, Qualitech Assoca. . 714-639-9820 

CA Palos Verdes, WJ. Miller Co. 213-375-3001 


CA Peilos Verdes's Peninsula, W. J. Miller Co. 


AERTECH INDS., See TRW Microwave 

AES CORP. 285 Newbury St, Peabody, MA 01960, Tel: 
508-535-7310, TELEX: 387852 AES CORP INTL, FAX: 
508-535-7313; EmpL: 25; Sis. Mgr: Philip G. Huntley 

AETNA ENGINEERING, P.O. Box 7749, Van Nuys, CA 
91409-7749, Tel: 818-341-9409; Empl.: 6; S/s. Mgr: T. W. 
Collins 

AFI/DATATROL, See Datatrol, Div. of Data Card 
Corp, 

AIL, DIV. CUTLER-HAMMER, See Eaton Corp. AIL 
Div. 

AIL SYSTEMS, INC. Eaton Corp. Commack Rd. Deer 
ParK NY 11729, Tel: 516-595-3094, TWX: 510-227-6073; 
FSC No.: 00752; EmpL: 4600; S/s; Mgr: J.B. Migliaccio 


FAX: 201-436-6024 

AIRFLYTE ELCTRNS. CO., 56 New Hook Rd. P. O. Box 
231, Bayonne, NJ 07002, Tel: 201-436-2230; EmpL: 85; 


S/s. Mgr: John Piret. 8*1228-1233 

Local Sales Offices & Reps 

CA Los Altos, Poltronics. 415-941-3020 

CA Signal Hill, Thorson Co. 213-595-0361 

CT No. Haven, Kitchen & Kutchin . 203-239-0212 

IL Park Ridge, Probe Elctma . 312-698-2044 

MA Lexington, Kitchen & Kutchin . 617-862-8230 

NJ Kinnelon, Avionics Equip. 201-838-8105 

NY Rochester, Milton C. Matthews Co..... 716-271-1910 

PA Downingtown, Budd Elctma Corp. .... 215-458-8258 

TX Austin, Eiectra Reps. Inc. 512-339-1163 

TX Dallas, Eiectra Reps. Inc. 214-248-3852 


AIR LAND SYSTEMS CORPORATION, 2710 
Prosperity Ave. Fairfax, VA 22031, Tel: 703-573-1100, 
TELEX: 710-833-1174, TWX: Airland Frax; EmpL: 50 


. 213-375-3001 

CA Santa Clara, Computer Modules, Inc. 

. 408-496-1881 

CA Sunnyvale, Qualitech Assoca. 408-732-4800 

CO Littleton, Computer General. 303-972-0752 

CO Parker, Parker Webster Co. 303-841-4888 

CT Hartford C.S.I. Interconnect Proda .... 203-644-8637 

CT Hartford C.S.I. Interconnect Proda . 203-873-1425 


CT S. Windsor, C.S.I. Interconnect Proda 

. . 203-644-1276 

CT So. Windsor, C.S.I. Interconnect Proda 


. 203-644-8637 

CT Southbury, Dynamic Techniga. 203-262-6220 

FL Clearwater, Brennan Assocs. Inc. 813-446-5006 

FL Lake Buena Vista, Brennan Assoca .. 813-988-0561 

FL Orlando, Brennan Assocs. Inc.. 305-239-4399 

FL Palm Bay, Star Tec Data Sys. Inc. 305-727-2247 

GA Atlanta, Magaro & Assoca. 404-451-8862 

IL Northfield, Feller Assocs. Inc.. 312-446-8065 

lA Cedar Rapids, Field Sla Off. . 319-364-0566 

KS Wichita Avionic Eng'r. Sla Co. 316-264-6201 

KS Wichita Avionic Engrg Sla Co. 316-264-6201 

MD GaithersburgSimComp .. 301-258-9358 

MA Newberry Port, C.S.I. Interconnect Proda 

. . 617-465-6276 

MA Wayland Daner Hayes . 800-225-8760 

MA Westborough, Technical Applications Assoca, Inc. 


MN Edina Micro R^ources Corp. . 612-830-1454 

MN Minneapolia International Elctma, Inc. 

. 612-571-0000 

NJ Ft Lee, Nexus Technig Sla, Ina ...... 201-947-0151 

NJ Glen Gardner, Daner Hayes .......... 201-537-4386 

NJ Montvale, Henley Chemical Co.. 201-307-0422 

NY Albertson, DOL Engrg. . 516-747-3944 

NY Albertson, DOL Engrg, Inc. 516-747-3944 

NY Cazenovia DOL Engrg. . 315-655-8602 

NY Caz«x)via DOL Engrg.. 315-334-0722 


AILTEC DIV. CUTLER-HAMMER, See Eaton Corp., 
Elctrn. Instrmn. Div. 

AIMSCO INC., Cheler Corp., 4024 22nd Ave. W, Seattle, 
WA 98199-0056, Tel: 206-284-5563.800-426-0244, TWX: 
910-444-1333, FAX: 206-285-4327; Empl.: 30; Sis. Mgr: C. 
Ernst; Dist. Mgr: Carl Teichman 


AIR MAZE CORP., 25000 Miles Rd, Clevelarid OH 44128, 
Tel: 216-292-6800, TELEX: 98-5413; EmpL: 300; S/s. Mgr: 
G. E Yoho 

AIR-O-TRONICS, Trush Group, Route 20 E, CazefK>via 
NY 13035, Tel: 315-655-2387, TWX: 710-541-1530, FAX: 
315-655-3862; FSC No.: 16663; EmpL: 15 


AlPHONE, 1700 130th Ave. NE Bellevue, WA 98005, Tel: 
206-455-0510, FAX: 206-455-0071; Empl.: 44; Sis. Mgr: 
Jim Morrison 


AIRPAX CO., CAMBRIDGE DIVISION, Woods Rd, 
Cambridge, MD 21613, Tel: 301-228-4600, TELEX: 
6849138, TWX: 710-865-9655, FAX; 301-228-8910; FSC 
No.: 81541; EmpL: 1100; Sis. Mgr: Bob Phillips 



FAX: 214-931-9305 

AIRBORN, INC., 4321 AirBorn Dr., Addison, TX 75001- 
0519, Tel: 214-931 -3200, TELEX: 79-4200, TWX: 910-860- 
5230; FSC No.: 10400;Multiple; Empl.: 548; S/s. Mgr: T. V. 
Lee, Sla Mgr.; Dist. Mgr: Jerry Jameson 
. C* 1132-1143 


Local Sales Offices & Reps 

AL Huntsville, South Design & Mktg . 205-880-3623 

AZ Tempe, Piper Sla Co.. 602-949-0048 

CA Downey, Buffa Co., Inc. . 213-923-4618 

CA Sunnyvale, Marquez & White . 408-746-0800 

FL Ft Lauderdale, Southland Compa .... 305-491-6110 

IL Des Plainea ESCO Assoc. 312-298-5310 

lA Cedar Rapida Dytronix. 319-377-8275 

KS Wichita Dytronix . 316-838-0884 

MD Hunt Valley, Eagle Sla Corp.. 301-666-3930 


.. B*1352 

Local Sales Offices & Reps 

AL Huntsville, BCI.... .*.. 205-539-4411 

AZ Tempe, Westrep ...... 602-826-9932 

CA Anaheim, Westrep .. 213-404-3881 

CA San Diego, Westrep .. . 619-566-6580 

CA Santa Ana ^rpax Co. .. 408-980-0410 

CO Littleton, Lange Sla. 303-795-3600 

CT Clinton,SelmarkAssoca .. 203-573-9088 

FL Pompano Belt, Airpax Co. .. 305-978-9019 

GA Chamblee,BCI .. 404-455-0405 

IL Palatine, Somers-Stanton, Inc. ... 312-991 -1108 

IN Indianapolla Airpax Co. ........ 317-573-9911 

lA Marion, Rep Assoca ... 319-373-0152 

MD Frederick, Airpax Co.... 301-243-3133 

MA Millia Selmark ... 508-376-2914 

Ml Farmington Hilla Airpax Co. .. 313-553-6030 

MN Minnetonka Airpax Co. .. 612-933-0170 

MO FlorissantDelltron... 314-839-0033 

MO Kansas City, Delltron . 816-436-6445 

NH Hopkinton, Selmark Assoca .. 603-746-3299 

NY Fishkill, Airpax Co.. 914-897-3170 

NY Jericho, Airpax Co.. 516-822-2410 

NY Rochester, Airpax Co.. 716-654-7470 

NC Winston-Salem, LG. White .. 919-725-3612 


North American offices only. For worldwide reps & distributors, see Voi. W. 
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AIRPAX 


Manufacturers and Sales Offices Directory 


OH Dayton, Baehr. Greenleaf. 513^9^724 

OH Westlake; Baehr, Greenleaf_ .. 216-892-1770 

OH Worthington, Baehr, Greenleaf........ 614-847-0220 

OR Beaverton, Airpax Ca. 503^1-6130 

PA Harleysville.T.Jackson. 215-256-8877 

PA Pittsburgh, Russell F. Clark.. 412-242-9500 

SC Greenville, La White. . 803-271-0630 

7X Dallas, Airpax Co.. 214-851-7433 

l/T Salt Lake City, Lange Sis....... 801-487-0843 

Wl Wauwatosa, Larson Assocs... 414-258-0529 

AIRPAX CO., Cheshire Div., Cheshire IndL Pk, Box E, 

Cheshire, CT 06410, Tel: 203-271-6000, TWX: 710-455- 

4048, FAX: 203-271-6100; EmpL: 800; Sfe. Mgrj John 

Ricardi ... . B«1931; D*1137 

Local Sales Off ices & Reps 

AL Huntsville; aCJ. .. 205-539-4411 

AZ Tempe, Westrep .. 602-820-9932 

CA Anaheim, Westrep. 213-404-3881 

CA San Diego, Westrep . 619-566-6580 

CA Santa Clara, Airpax Ca ... 408-980-0410 

CO Littleton, Lange Sla. 303-795-3600 

CT Clinton, Selmark Assocs. .. 203-573-9088 

FL Pompano Bch., Airpax Co. . 305-978-9019 

GA Chamblee;aC.L. 404-455-0405 

IL Palatine. Somers-Stanton, Ina . .. 312-991-1108 

IN Indianapolis, Airpax Co.. 317-573-9911 

lA Marion, Rep Assoca.. 319-373-0152 

MD Frederick Airpax Co.. 301-243-3133 

MA Millia Selmark Assocs. . 508-376-2914 

Ml Farmington Hilla Airpax Co. . 313-553-6030 

MN Minnetonka, Airpax Co. . 612-933-0170 

MO FlorissanL Delltron. 314-839-0033 

MO Kansas City, Delltron Co Jna .!. 816-436-6445 

NH Hopkinton, Selmark Assoca .......... 603-746-3299 

NY Fishkill, Airpax Co.. 914-897-3170 

NY Jericho, Airpax Co.... 516-822-2410 

NY Rochester, Airpax Co.. 716-654-7470 

NC Winston-Salem, L G. White. 919-725-3612 

OH Dayton, Baehr, Greenleaf & Assoca .. 513-439-0724 


OH Westlaka Baehr, Greenleaf & Assoca 

. .. 216-892-1770 

OH Worthington, Baehr, Greenleaf & Assoca 


. 614-847-0220 

OR Beav^lon, Airpax Co.. 503-641-6130 

PA Harleysville, Thomas Jackson Assoca 

. 215-256-8877 

PA Pittsburgh, Russell F. Clark Co. ....... 412-242-9500 

SC Greenville, LG. White Southern, Ina .. 803-271-0630 

TX Dallaa Airpax Co.. 214-851-7433 

UT Salt Lake City, Lange Sla. 801-487-0843 

Wl Wauwatosa, Larson Assoca. 414-258-0529 

AIRPAX CO., Frederick Div., Husky Park P.O. Box 500, 
Frederick MD 21701, Tel: 301-663-5141, TWX: 710-862- 
0901, FAX: 301-698-0624; EmpL: 600; Sis. Mgr.- Joe Ruth, 
Mktg Mgr.; Dist. Mgr: B. L Reeder. B*1413,1887 

Local Sales Offices & Reps 

AL Huntsville, ac.l. 205-539-4411 

AZ Tempe, Westrep. 602-820-9932 

CA Anaheim, Westrep. 213-404-3881 

CA San Diego, Westrep . 619-566-6580 

CA Santa Clara, Airpax Co. .. 408-980-0410 

CO Littleton, Lange Sla. . 303-795-3600 

CT Clinton, Selmark Assoca . 203-573-9088 

FL Pompano Bch., Airpax Co. . .. 305-978-9019 

GA Chamblee, ac.l. 404-455-0405 

IL Palatine, Somers-Stanton Inc... 312-991-1108 

IN Indianapolia Airpax Co.. 317-573-9911 

lA Marion, Rep Assoca, Inc. . 319-373-0152 

MD Frederick Airpax Co.. 301-243-3133 

MA Miilia Selmark Assoca .. 508-376-2914 


Aleph International 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjtt are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452.1229 (415) 835-1500 

® 1026 6th Avenue, 

Oakland, CA 94606 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


Ml Farmington Hilla Airpax CX>. . 313-553-6030 

MN Minnetonka Airpax Co. . . .. 612-933^170 

MO Florissant, Delltron Co.... 314-839-0033 

MO Kansas City, Delltron Co, Inc .. 816-436-6445 

NH Hopkinton, Selmark Assoca .. 603-746-3299 

NY Jericho, Airpax Ca. 516-822-2410 

NY Fishkill, Airpax Co. .. 914-897-3170 

NY Rochester, Airpax Ca. 716-654-7470 

NC Winston-Salem, L a White Southern 

.. 919-725-3612 

OH Dayton, Baehr, Greenleaf & Assoca .. 513-439-0724 

Of Westlake, Baehr, Greenleaf & Assoca 

. 216-892-1770 


OI Worthingtoa Baehr, Greenleaf & Assoca 


. 614-847-0220 

OR Beaverton, Aiipax Co... 503-641-6130 

PA Harleysvilla Thomas Jackson Assoca 

. 215-256-8877 

PA Pittsburgh, Russell F. Clark Ca. 412-242-9500 

SC Greenville L a White Southern, Inc... 803-271-0630 

TX Dallaa Airpax Ca. 214-851-7433 

Ur Salt Lake City, Lange Sla.. 801-487-0843 

Wl Wauwatosa Larson Assoca. 414-258-0529 

Local fXsMbutors 

CA Santa Ana Norstan Elctma.. 714-540-4165 

OK Tulsa Altair. 918-665-0524 

TX Houstoa Altair. 713-462-3029 

TX Richardsoa Altair... 214-231-5166 


AIRPAX CO., International Div., West Johnson Ave, 
Cheshire CT 06410, Tel: 203-272-0301, TELEX: 643967; 
EmpL: 350; S/s. Mgr.-Walter Kalwara 

AIRPAX CO., SENSOR DIV., A Division of North 
American Philips Corp., Cheshire Industrial Park, 
Cheshire CT 06410, Tel: 203-272-0301, TELEX: 962421, 
TWX: 710-455-4048, FAX: 203-271 -1395; EmpL: 200; S/s. 
Mgr: Jim Rochford 

AIRTRON, Litton Industries, Inc., 200 E Hanover Ave, 
Morris Plaina NJ 07950, Tel: 201-539-5500, TWX: 710- 
986-7473, FAX: 201-539-0357; FSC No.: 80006; EmpL: 
500; S/s. Mgr: M. R Grosso, Natl. Sla Mgr. 

AIR-VAC ENGRG, 100 Gulf SL Milford, CT 06460, Tel: 
203-874-2541, FAX: 203-783-1383; EmpL: 40 

AJAX MAGNETHERMIC CORP, 1745 Overland Ave, 
N.E, Warrea OH 44482, Tel: 216-372-8511, TELEX: 098- 
2482, FAX: 216-372-8644; EmpL: 500 

AKG ACOUSTICS, INC, 77 Selleck SL Stamford, CT 
06902, Tel: 203-348-2121, TELEX: 285481, FAX: 203-324- 
1942; EmpL: 25; S/s. Mgr: Rowland Powers 

AKRO-MILS, 1293 S Main SL Akron, OH 44301, Tel: 216- 
253-5593, TELEX: 98-6321, FAX: 216-253-9801; EmpL: 
200; S/s./Wgr.'W. J. Tonachio; D/sf./Ifgr.-D. Martin 

ALADDIN ELCTRNS, See AIE Div. of Vernitron 

ALAN GORDON ENTPRS, INC, P.O. Box 3914, 5362 
Cahuenga Blvd, N. Hollywood, CA 91601, Tel: 818-985- 
5500, TELEX: AGE-FOTO LSA 662532, TWX: 910-321- 
4526 GO, FAX: 213-871-2193; FSC No.: 94972; EmpL: 81; 
S/s./Ifgr.'D. Sahlein 


ALAN INDUSTRIES INC, P.O. Box 1203, Columbua IN 
47201, Tel: 812-372-8869, FAX: 812-372-5909; FSC No.: 
52750; EmpL: 36; S/s. Mgr: Blayde A Kennedy 

ALARM CONTROLS CORPORATION, P.O. Box 280, 
Deer Park, NY 11729, Tel: 516-586-4220, FAX: 516-586- 
6500; FSC No.: 55042; EmpL: 50; S/s. Mgr: John 
Benedetto 

ALASCO RUBBER & PLASTICS CORP, 617 Mountain 
View Ava67, Belmont, CA 94002, Tel: 415-595-4100, FAX: 
415-595-0298; FSC No.: 13862; EmpL: 25; S/s. Mgr: Philip 
K Nordberg 

ALBAR, INC, 19013 36th Ave. W, Lynnwood, WA 98036, 
Tel: 206-771-4006, 800-822-5227, FAX: 206-771-2163; 
EmpL: 50; S/s./kfgr.* Mark Molina 

ALBEROX CORPORATION, New Bedford Ind'l. Pk, New 
Bedford, MA 02745, Tel: 508-995-1725, FAX: 508-995- 
6954; EmpL: 180 

ALBION INDUSTRIES, 800 N. Clark SL Albion, Ml 49224, 
Tel: 517-629-9441 

ALDEN COMPUTER SYSTEMS, One Salem Green, Sta 
420, Salem, MA 01970, Tel: 508-744-1314; S/s. Mgr: 
Donald O'Brien 


ALDEN ELECTRONICS, INC, 40 WasMngtcm Street, 
Westbora MA 01581, Tel: 508-366-8851, TELEX: 94-8404, 
FAX: 617-898-242T; EmpL: 145; S/s. Mgr: L A Farrington 


ALDEIM 


FAX; 508-583-0164 

ALDEN PRODUCTS CO., P.O. Box 860,117 N. Main SL 
Brocktoa MA 02403, Tel: 508-583-0160, TELEX: 28-7793 
ALDN UR; FSC No.: 01009; EmpL: 150; Sis. Mgr: Donald 
J.Paul . .. C*1144-1146 

ALDEN SYSTEMS, Alden Products Co, 262 N. Main SL 
P.O. Box 860, Brockton, MA 02403-0860, Tel: 508-583- 
0160, TELEX: 287 793 ALDN UR FAX: 508-583-0164; 
EmpL: 150; SUs. Mgr: D. Paul 

A L DESIGN, INC, 4232 Ridge Lea Rd, Amherst, NY 
14226, Tel: 716-833-6272, FAX: 716-833-8856; EmpL: 20 

ALEPH INTERNATIONAL 1026 Griswold, San Fernando, 
CA 91340, Tel: 818-365-9856 

ALE SYS, INC, 150 Homer Ave, Ashland, MA 01721, Tel: 
508-881-5252, TELEX: 928-209, FAX: 617-235-6588; 
EmpL: 65; S/s./kfgr.* Barry Essig 

ALEXANDER BATTERIES, New Product/OEM 

Divison, P.O. Box 28880, San Diego, CA 92128, Tel: 619- 
480-4445, TELEX: 371-9855, FAX: 619-480-1351; EmpL: 


175; S/s./^gr.'Dave Zeman . 0*1451 

Local Sa/es Offices & Reps 

CO Denver, Aurora Mktg . 303-758-3051 

GA Atlanta, Alexander Battery S.E. 404-96&4087 

IL McHenry, Alexander Battery Co. . 815-344-0666 

lA Mason City, Jon Alexandres. 515-423-8955 

MN Minneapolis, Paul Ohiin. 612-941-7697 

NJ Middlesex, Jim Sapp........ 201-271-5880 

OH Dublin, Alexander Battery, Mideast.... 614-764-8771 
TX Arlington, Alexander Battery South .... 800-323-3813 


ALEXANDER MANUFACTURING COMPANY, P.O. 
Box 1508, Mason City, lA 50401, Tel: 800-247-1821,515- 
423-8955, TELEX: 3719855, FAX: 515-423-1644; EmpL: 
250 

ALFORD MANUFACTURING CO, P.O. Box 2116, 32 
Sixth Rd, Woburn, MA 01801, Tel: 617-935-8610, FAX: 
617-933-4512; FSC No.: 07177; EnrrpL: 20; S/s. Mgr: Fred 
Abel 

ALGO, INC, 9198-C Red Branch Rd, Columbia, MD 21045, 
Tel: 301-730-7442, TELEX: 333405; EmpL: 12; S/s. Mgr: 
G. J. O'Mara ^ 

ALINABAL 28 Woodmont Rd, Milford, CT 06460, Tel: 203- 
877-3241, TWX: 710-462-1178, FAX: 203-877-3241 (ext 
360); EmpL: 255 

ALLEN AVIONICS, INC., 224 E 2nd SL Mineola NY 
11501, Tel: 516-248-8080, FAX: 516-747-5481; EmpL: 


300; S/s. Mgr-'Richard Mintz . A*1504,1684 

Local Sales Offices & Reps 

AZ Phoenix, J. F. Hurlbut Co.. 602-952-2079 

CA Arcadia, Van Gott & Assoca. 818-445-9728 

CA Pak) Alto, Adtek Assocs.. 415-323-5414 

CA San Diego, Van Gott & Assocs.- 619-308-0667 

CO Golden, J. F. Hurlbut C5o.. . 303-279-7796 

NY Plainview, Eastern Metro Assocs.. 516-931-1414 

OR Beaverton, Evergreen MWg Grp.. 503-643-8020 

PA Huntingdon Valley, Rabal Assocs. .. .. 215-947-4825 

TX Dallas, Bradenco Corp. . 214-352-3554 

VA Alexandria Vanguard EngrgSISw ...... 703-768-1660 

WA Seattia Evergreen Mktg Grp. .... 206-633-3160 


ALLEN BRADLEY CO., ELECTRONIC 
COMPONENTS DIV., A Rockwell International 

Co., 1414 Allen-Bradley Dr, El Paso, TX 79936, Tel: 915- 
592-4888,800-592-4888, TELEX: 749-400, FAX: 915-594- 
8922; EmpL: 6500; S/s. Mgr.* Hugh Tyler, Dist. Mgr: 


Chestley Grimsiey. — A*2080-2081 

Local Distributors 

AZ Phoenix, Wyle Labs.. . 602-249-2888 

CA Calabar Wyle Laboratories . 818-880-9000 

CA Chatsworth, Marshall Elctms. Grp. .... 818-407-4100 
CA Chatsworth,TTL Ina ... 818-709-1010 


CA El Monta Marshall Inds. Elctma Grp. 

. ... 818459-5500 


North American offices only. For worldwide reps & distributors, see Vol. W. 


608 


EEM1989 














































































































Manufacturers and Sales Offices Directory 


ALL-S 


CA El Segundo, Wyle Labs... 213-322-8100 

CA Irvine, Marshall Inds. Elctms. Grp.. 714-859-5050 

CA Irvine, Wyle Laba. 714-863-9953 

CA Milpitas, Marshall Elctms. Grp.. 408-943-4600 

CA Milpitas, TTI, Inc.. 408-946-5577, 

CA Rancho Cordova, Wyle Labs.. 916-638-5282 

CA San Diego, Wyle Labs.. 619-565-9171 

CA Santa Clara, Wyle Labs. .. 408-727-2500 

CO Thornton, Wyle Distbn. Grp.. 303-457-9953 

CT Stratford, TTI, Inc. 203-375-1400 

CT Wallingford, Marshall Elctms. Grp. .... 203-265-3822 

FL OrlarKfo, Harnrnond Elctrns., Inc. . 305-849-6060 

FL Orlando, m, Ina . 305-859-1000 

GA Atlanta, Marshall Elctms. Grp.. 404-923-5750 

GA Atlanta, TTI, Inc. . 404-662-0911 

IL Chicago, Newark Elctma . 312-784-5100 

IL Palatine, Ohm Elctms^ Inc.. 312-359-5500 

IN Ft Wayne, Graham Elctma Supp., Inc. 

. 219-423-3422 

IN Indianapolis, Graham Elctma Div.. 317-875-8200, 

MD Gaithersburg, Almo Elctma Inc.. 301-670-0090 

MD Gaithersburg, Marshall Elctma Inc. ... 301-840-9450 

MA Canton, Almo Elctma. 617-821-1450 

MA Wilmington, Marshall Elctma Grp.. 617-658-0810 

MA Wilmington, TTI, Inc. . 617-658-4700, 

Ml Uvonia, Marshall Elctma Grp.. 313-525-5850 

MN St Paul, Ragon Elctma. 612-642-2828 

MO Indeperidence, Shelly-Ragon . 816-254-3410 

MO St Louis, Chelsea Inda. 314-997-7709, 

NJ Fairfield, Marshall Inda Elctma Grp. .. 201-882-0320 

NJ Mt Laurel, Marshall Elctma Grp.. 609-234-9100 

NY Hauppauge, Fairmont Elctma Sla Corp. 

.. 516-231-3313 

NY Hauppauge, Marshall Elctma Grp. .... 516-273-2424 

NY Johnson City, Marshall Elctma Grp.... 607-798-1611 

NY Rochester, Marshall Elctma Grp. . 716-235-7620 

NY Ronkonkoma, TTI, Inc. 516-737-2000 

NC Greensboro, Hammond Elctma, Inc .. 919-275-6391 

OH Columbua Electronics Mktg. Corp. .... 614-229-4161 

OH Dayton, Marshall Elctma Grp.. 513-236-8088 

OH Solon, Marshall Elctma Grp.. 216-248-1788 

OR Hillsboro, Wyle Laba . 503-640-6000 

PA Philadelphia, Almo Elctma Corp.. 215-698-4000 

TX Fort Worth, TTI, Inc. 817-831 -0441 

TX Houston, Harrison Equip. Co., Inc. 713-879-2600 

TX Richardson, Wyle Laba. 214-235-9953 

LTT Salt Lake City, Wyle Laba . 801-974-9953 

WA Bellevue, Wyle Laba. 206-453-8300 

Wl Milwaukee, Marsh Elctma, Inc.. 414-475-6000 

Can Montreal, Quebec, Arrow Elctma Canada Ltd 

. 514-735-5511 

Can Nepean, Arrow Elctma Canada Ltd ... 613-226-6903 

Can Quebec, Arrow Elctma Canada Ltd ... 418-687-4231 


Can Toronto, Ont, Arrow Elctma Canada Ltd 

. 416-672-7769, 

ALLEN-BRADLEY CXD., Industrial Control Div, 1201 S. 
Second SL Milwaukee, Wi 53201, Tel; 414-382-2000, 
TELEX: 26699, TWX: 4311016; EmpL: 1600; Dist Mgr: 
Bob Anderson 

ALLEN-BRADLEY CO, MAGNETICS DIVISION, Div. 
of Rockwell Corp, 5900 N. Harrison SL Shawnee, OK 
74801, Tel: 405-275-2100, TELEX: 4311016; Sis. Mgr: 
Carl Tufta Dir. Mktg./Sla; Dist. Mgr: Jerry White, Natl. Sla 
Mgr. 



FAX: 818-765-2387 

ALLEN CO., INC., ROBERT G., 7267 Coldwater 
Canyon, N. Hollywood CA 91605, Tel: 818-765-8300,800- 
999-3711; EmpL: 35; Dist. Mgr: Susan Duke 

.. . AM006,1870-1872 


Local Sales Offices & Reps 

CA Sunnyvale, Robert G. Allen Co, Inc.,... 408-243-7007 

CT Winsor, Alan Armstrong. 203-688-4513 

FL Clearwater, Cheiith Sis. Inc.. 813-791-7679 

IL Chicago, Rendell Sla.. 312-967-1513 

KS Leawood James W. Dixon Co. Inc. ... 913-649-0805 

KS Mission, Mertens Assoa Inc.. 913-432-9323 

MA Burlington, Omni Rep. 401-333-2353 

NJ Palisades Park, Janco Technig. Inc. ... 201 -941 -4008 

NM Albuquerque, Nekx) Elcfrna . 503-293-1399 

NY Rochester, Micro Tech Mktg, Inc.. 716-328-3000 

OR Portland SPS Elctma . 503-297-6919 

PA Frazer, Industrial Compa Inc. ......... 215-889-0650 

TX Irving, Kite Elctma. 214-986-0321 

WA Redmond Interstate Elctma.. 206-323-4140 

EXP Dublin, Ireland Standard Compa Ltd ..... 375-25025 
Can Ontario, Intrade Canada, Inc. 613-727-1272 


ALLEN DATAGRAPH, INK), 2 Industrial Way, Salem, NH 
03079, Tel: 603-893-1983, TWX: 710-366-0504, FAX: 603- 
893-9042; Sis. Mgr: Tom AWen 

ALLIED CONTI^OL 100 Relay Rd, Plantsville, CT 06479, 
Tel: 203-621-6771, TWX: 710-473-0079 ALLIED 
CONfROL FAX: 203-621-4932; FSC No.: 5945; S/s. Mgr: 
Mark Freyermuth. 6*1415-1419,1832-1833 

Local Sales Offices & Reps 
CA Irvine, Component Mktg. Assocs, Inc. 

. 714-951-5950 

CA Tarzana, Component Mktg. Assocs, Inc. 


. 818-708-8058 

CO Denver, Elctm. Sla, Inc.. 303-771-6300 

CT Clinton, Selmark Assocs, Inc.. 203-573-9088 

GA Lawrenceville, Electro-Rep Assoca ... 404-564-1863 

IL Skokie, Industrial Reps, Inc.. 312-967-8430 

IN Indianapolia M & L Elctm. Sla . 317-359-4742 

MD Columbia Delta III Assocs, Inc.. 301-730-4700 

MA Millia Selmark Assocs, Inc.. 508-376-2914 

MN Wayzata Cardinal Sla Co.. 612-475-0042 

NH Ho^'ntoa Selmark Assocs, Inc. 603-746-3299 

NJ Medford Component Consultants .... 609-654-5300 

NY Clark Milla KLM-Gamer . 315-853-6126 

NY Franklin Squara Coc^-Simon & Co, Inc. 

. 516-489-0404 

NC Charlotta Electro-Rep Assoca. 704-527-2530 

OH Beachwood Elctm. Salesmastera Inc. 

. 216-831-9555 

OK Tulsa Component Technig.. 918-749-2107 

PA Pittsburgh, Process Engrg Co.. 412-561-5050 

TX Austia Comp. Technig. . 512-250-2450 

TX Dallaa Comp. Technig. . 214-783-8831 

TX El Paso, Alexander Entpra. 915-591-3142 

TX Houstoa Component Technig.. 713-961-1262 

VA Midlothian, Delta III Assocs, Inc. . 804-379-1816 

WA Everett, Huntley Assoca ... 206-337-5594 

Wl Milwaukee, Industrial Reps, Ina. 414-259-0965 

Can North York, R D. Assoca. 416-444-0959 

Local Distributors 

CA Hayward KEA Elctma. 415-887-2900 

CA Los Angelea Master Distra. 213-452-1229 

CA Monrovia Erik-A Elctma. 813574-1020 

CA Santa Ana El-Com, Ina. 714-432-6633 

CA Santa Ana Norstan Elctma Inc.. 213924-7651 

FL Ft Lauderdale, Peerless Radio. 3039734141 

FL Orlando, T & T Proda . 407-857-2282 

IL Chicago, Newark Elctma .. 312-784-5100 

IN Indianapolia Bell Inda . 317-8738200 

MA Newtoa Greene-Shaw. 617-9638900 

MN Minneapolia Control Design. 612-721-1628 

MN Minneapolia Sterling Elctma. 612-831-2666 

NJ Oakland Relay Specialties. 201-337-1000 

NY Buffalo, Summit Distrbg . 713887-2800 

NY Farmingdale, Pride Elctma . 513293-4020 

NY Hauppauge, Jaco Elctma. 5132735500 

NY Hauppauga Sherbum Elctma .. 513231-4300 

NY Rome, Rome Elctma . 313337-5400 

NC Winston-Salem, Kirkman Elctma. 913722-9131 

OH Dayton, Stotts Friedman . 513-2935555 

OK Oklahoma City, Electro Entpra. 405-427-6591 

PA Philadelphia P. EI. Genesis. 215-6730400 

PA Philadelphia Shap Elctma. 2139633300 

VA Roanoke, Control Dista .. 7039837925 

Can Pointe Claire, Que, Future Elctma .... 514-694-7710 


ALLIED CORPORATION, Bendix Electric Power, 118 
Hwy. 35, Eatontown, NJ 07724, Tel: 201 -542-2000, TELEX: 
132-444 , TWX: 713722-6686; FSC No.: 83298;Multiple; 
EmpL: 950; Sis. Mgr: R Freeman; Dist. Mgr: Cal Schrum 

ALLIED ELECTRONICS, INC, Hall-marK 401 E 8th SL 
Fort Worth, TX 76104, Tel: 800-4335700, FAX: 817-333 
9168 

ALLIED-SIGNAL AEROSPACE CO., 

Communications Div, 1300 E Joppa Rd, Towson, MD 
21204, Tel: 301 -583-4000, TWX: 713232-1823, FAX: 201 - 
337-7485; EmpL: 1500; Sis. Mgr: Jack L Shagena 

ALLIED SYSTEMS CORP, Box 18077, Greensboro, NC 
27419, Tel: 9132932294; EmpL: 25; Sis. Mgr: Nan R 
Kollar 

ALLIGATOR TECHNOLOGIES, P.O. Box 9706, Fountain 
Valley, CA 92708, Tel: 714-8539984, FAX: 714-8539987; 
EmpL: 5; S/s. Mgr: Ela Tsaug; Dist. Mgr: Robert Gaiter 


(a^ ALL-STATES 


FAX: 312-728-6410 

ALL-STATES, INC., 1801 W. Foster Ave, Chicago, IL 
60640, Tel: 312-7230525, TELEX: 317027; FSC No.: 
26863..... C*1148-1150 


Local Sales Offices & Reps 
AL Huntsviila Cartwright & Bean, Ina of Ga 

.. 2038331540 

AZ Phoenix, Kanouse-Harper & Assoca .. 602-2531551 


CA Mta View, Westech Sla . 413961-1422 

CA NorwalK Agents West Ina. 213921-0730 

CO Denver, Agency Sla . 3034537342 

CT Glastonbury, Barton Assoca. 203-6339417 


FL Deerfield Bch, Cartwright & Bean, Ina of FL 

. 3034233400 

FL Orlando, Cartwright & Bean, Ina of FL 

. 407-422-4531 

GA Norcross, Cartwright & Bean, Ina of GA 

. 404-368-0160 

IL Wheaton, Chadra-Schilke & Assocs, Ina 

. 312-6538126 

IN Indianapolia Hoster & Sieioff Assocs, Inc. 

. 317-842-3700 

KS Overland Pk, Thomas L Dowell & Assoca, Ina 

. 913-6437373 

LA Covington, Cartwright & Bean, Ina of TN. 


. 504-892-1780 

MD Glen Bumie, Market Une LTD. 301-789-0520 

MA Salem, Barton Assocs, Ina . 617-7434310 



North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


MN Golden Valley. Ambassador IndL Mktg. 

. 612-542-8437 

MS Jackson, Cartvvright & Bean, Inp. of TN. 

... 601-981-1170 

MO St Louis, Thomas L Dowell & Assocs., Inc. 

. 314-849-4234 

NJ Clifton, Thea&Schoen, Inc.. 201-472-4720 

NM Allxiquerque, Kanouse-Haiper& Assocs. 

... 505-883-0999 

NC Charlotte, Cartwright & Bean, Inc of GA 

. .. 704-536-0303 


NC Raleigh, Cartwright & Bean, Inc of GA 

..... 919-876-4130 

OH Dayton, ShamrockElctm. Sis., Inc .... 513-258-1227 
PA Landsdowne, Pollait Eictit Sla. 609-456-0902 


TN Knoxville, Cartwright & Bean, Inc of GA 

.... 615-693-7450 

TN Merr 4 )his, Cartwright & Bean, Inc of TN. 


.. 901-362-8345 

TX Houston, Burrus & Matthews, Inc. 713-659-3511 

TX In/ing, Burrus & Matthews, Inc. 214-438-8881 

Local Dis^butors 

CA Huntington Bcfi, On-Une Elctms.. 714-847-5111 

CA Riverside, Wesco. 714-781-2012 

CA Santa Clara Pro Stainless .. 408-727-0176 

CA Sunnydate, IndL Control Corr^ ...... 408-745-6023 

R- Pinellas Pk, Aim Supply. . 813-535-6411 

IL Westmont Insulation Proda . 312-852-5737 

IN Beech Grova Wire Supplies_.... 317-786-4485 

LA Kenner, Special T. Elec. 504-734-0570 

MD BaltimoraSourceCompa .. 301-335-7171 

MD Rockvilto, Columbia Elec Supp.... 301-762-8100 

MN St PauL Arden Fasteners .. 612-483-6681 

MO St Louia Electrical Accessories . 314-892-1515 

MO St Louia Engineered Fasteners . 314-434-2888 

MO St Louia Franklin Elctma. 314-993-5333 

NJ Summit Summit Elec . 201-273-4900 

NM Albuquerque Walker Elctma . 505-883-2992 

NY beer ParKBJG Elctma. 516-586-8668 

OH Twinsburg, Schuster Elctma. 216-425-81^ 

OK Moora Spectro Wire & Cable.. 405-793-9715 

OR Clackamua Larsco . 503-655-1931 

PA Philadelphia Billows Elec . 215-332-9700 

SC Charlestoa Whisla IndL Elctma . 803-722-2634 

TX Grand Prairia Central IndL Supp.. 214-647-1191 

TX Houstoa Rainbow Fasteners. 713-957-0500 

UT Salt Lake City, Alpine Supply . 801-972-0477 


ALMOND INSTRUMENTS, See EG & G Almond 
Instruments 

ALPHA COMPONENTS, 1106 E Simpson RcL 
Mechanicsburg, PA 17055, Tel: 717-697-8595, FAX: 717- 
697-8608; FSC Na: 52748; Sfe. Mgr.-Jerry Buckwalter 

Local Sales Of^ces & Reps 
CA Laguna Hilte, Bayshore Microwave Inc 


. 714-768-3680 

CA San Jose Bayshore Microwave Inc .. 408434-6848 

CO Boulder. Herb Bass Assoca . 303-530-7509 

MD Towson, Diddson Sla Co. . 301-823-0923 

NY Rochester, K C. Johnson Agencies ... 716-586-0777 

PA BroomaltSWRTech,Inc.. 215-353-6639 


ALPHA DATA INC., 20750 Manila SL Chatsworth, CA 
91311. Tel: 818-882-6500, TWX: 9164944914, FAX: 818- 
407-0258; FSC No.: 7025; EmpL: 30 

ALPHA DIST. CORP, 3554 Brecksville Rd, Richfield, OH 
44286, Tel: 216-659-7100, FAX: 216-659-3435 

ALPHA INDUSTRIES, INC., 20 Sylvan Rd, Woburn, MA 
01801, Tel: 617-935-5150, TELEX: 949436, TWX: 716 
3961236; FSC No.: 17540; EmpL: 1400; Sis. Mgr: Nick 
Bishop 



ELECTRONICS 

( 415 ) 834-5888 


610 E. 10th St.. Oakland. CA94606 



( 213 ) 452-8002 



ALPHA-M CORP, 11518 Reeder Rd SW, 115, Dallaa TX 
75229, Tel: 214406-0424; EmpL: 8; SIs. Mgr: W. L 
Cowley 

ALPHA METALS, 600 Rte 440, Jersey City, NJ 07305, Tel: 
201-434-6778, FAX: 201-4347508; EmpL: 350; Sfe. Mgr: 
Dave Zerfosa VP Sla 

ALPHA PRODUCTS, INC, 5740 Corsa Ava 6104, 
Westlake Village CA 91362, Tel: 816889-9304, TELEX: 
669210, FAX: 816706-8986 

ALPHA-TECH INC, P.O. Box 209, Riverdale NJ 07457, Tel: 
201-831-1222; EmpL: 8; Sfe. Mgr,* M. Rice 

ALPHA TECHNOLOGIES, 3767 Alpha Way, Bellingham, 
WA 982268302, Tel: 206-647-2360, 206-671-7703, FAX: 
206-671^936; EmpL: 100; Sfe. Mgr: Robert A Bridge; 
Ofer. Mgr: Mark Beckiey 

ALPHA THERMISTOR, INC, 7181 Construction CL San 
Diego, CA 92121, Tel: 6165464660, FAX: 616549-4791; 
EmpL: 30; Sfe. Mgr.'Denise N. Winter 

ALPHA WIRE CORP, 711 Lidgerwood Ave, P.O. Box 711, 
Elizabeth, NJ 07207-0711, Tei: 201-9268000, TELEX: 
6853017, TWX: 7169965895, FAX: 201-9267938; EmpL: 
575; Sfe. Mgr.'Ed Gowett 

ALPS ELECTRIC (USA), INC, 3553 N. First SL San Jose, 
CA 95134, Tel: 406432-6000, FAX: 406432-6035(37); 
EmpL: 7006; Sfe. Mgr.'Mattie Alesi, 


Local Sales Offices & Reps 

AL Huntsville Jack Harvey & Assoca .... 206536-4414 

CO Englewood Nelligan Co.. 306761-2121 

CT Yalesville JMG, Ina . 2062849049 

GA Norcrosa Jack Harvey & Assoca. 404-4464643 

IL Arlington 1^ Micro Sla. 312-9561000 

IN Indianapolia Jsk^ Harvey & Assoca .. 317-872-1031 

KS Kansas City. BC Electronic Sla . 916342-1211 

KS Wichite BC Elctm. Sla. 316722-0104 

KY Prospect, Jack Harvey & Assoca . 502-228-4100 

MA Norwood JMG, Inc.. 617-762-5333 

Ml Oak Park A Blumenberg Assoca. 3169663230 

MN Minneapolia PSI. 612-9448545 

MO St Louia BC Elec Sla. 314521-6683 

NJ Trenton, Harry Nash.. 6063940900 

NY Hempstead Kedigan Sales. 5165362300 

NC Durham, Jack Harvey & Assoca. 916361-5885 

OH Rocky River, Norm Case Assoca. 216333-0400 

OK Tulsa Norcom. 916832-7747 

OR Beaverton, Venture. . 503-6267418 

TN Knoxville Jack Harvey & Assoca. 6165247057 

TX Dallaa Norcom. 214386-4888 

WA Bellevue Venture Elctma .. 206-4544594 

Wl Monomonee Falla Micro Sla, Inc. 414251-0151 

Can Quebec Vitel Electronics. 514-6365951 

Local Distributas 

GA Norcrosa Spectrum Electronics. 4044461516 

MA Waltham, NEEDS. 617-8963951 


ALTAIR 


FAX: 818-701-5508 

ALTAIR EXCHANGE CORPORATION, 19205 
Parthenia SL Ste F, Northridge, CA 91324, Tel: 816701- 
6977,8068245620 . 8*1042-1044,1128 

ALTECH CORP., 349 Rte 206, Somerville NJ 08876, Tel: 
201-3564454, TELEX: 130796, FAX: 201-3568178; 
EmpL: 20; Sfe. Mgr,'W. Leuschner/Controls 
. 8*1421,1677; C*1035,1151-1155 

ALTEK CO, P.O. Box 1128, Torrington, CT 06790, Tel: 206 
482-7626, FAX: 2064967113; FSC No.: 53939; EmpL: 65; 
Sfe. Mgr: Stephen Altschuler 

ALTEK CORPORATION, 12210 Plum Orchard Dr, Silver 
Springe MD 209047802, Tel: 301-572-2555, TWX: 716 
825-0422, FAX: 301-572-2510; FSC No.: 7D336; EmpL: 80; 
Sfe. Mgr: Thomas A Rainone; Dist. Mgr: Thornas A 
Rainone 

ALTRON, INC, 6700 Industry Ave, N.W, Anoka MN 55303, 
Tel: 612-427-7735, FAX: 612-427-3980; EmpL: 185; Sfe. 
Mgr.'Waldo W.Hasse 


altus 

COFPORATION 

FAX: 408-436-0494 

ALTUS CORPORATION, 1610 Crane CL San Jose CA 
951 ia Tel: 4064361300, TELEX: 287580 ALTUS UR; 


FSC Na: 67036; EmpL: 600 ... 0*1452-1453 

Ljocal Sales Offices & Reps 

AZ Phoenix, More Sla, Inc.602-2669201, 

602-274-4558 

CA Hayward Pacific Mktg.. 415-887-1620 

CA Newport Bch, SPA . 714-8661193 

CA San Diego, Miner Assocs, Inc. 6165669891 

CO Denver, Moss Mktg. . 3064567205 

GA NorcrosaHolfingsworth&StllLInc ... 404447-1700 

IL Park Ridge a McL Cole Ca ..... 312-692-6040 

IN Indianapolia Elctm. Mktg. Consita, Inc 

..r... 317-2561668 

MA Needham Hgta, Todino Engrg Sla Ca 

.. 617-4447925 


Ml Southfield/Lathrup VL R C. Nordstrorn & Ca 


. 3165567373 

MN Edina Restronics. 612-941-9135 

MS Jackson, a L Welch & Assoca. 601-932-5534 

MO SL Louia Thomas L Dowell & Assoca 

. 314-8494234 

NJ Marltoe Twin Sla. . 6069664070 

NY ESyracuseNycom,Inc.... 315-437-8343 

NY Hauppauge Masin-Esce Inc . 5162763500 

OH Wilk^hby, Nationwide Compa, Inc .. 216946-3226 

TX Garland R.E Nesbitt Ca. 2142769867 

VA Hemdon/Reston, Stinson Assoca.703-620-0088, 

7066260087 

WA Seattle Northmar, Inc . 2065245170 


ALUMINUM FILTER, 1000 Cindy Lane Carpinteria CA 
93013, Tel: 805-6847651, TELEX: 6713624. FAX: 806 
6843654; FSC Na: 17504; EmpL: 120; Sfe. Mgr: R L 
Baker 

ALUSETT U.SA, INC, 3 Cecilia Lane Pleasantville NY 
10570, Tel: 914747-3477. FAX: 9147665276; EmpL: 35 

AMADOR CORPORATION, Taylors Falte, MN 55084 
0270, Tel: 6124663911, TELEX: 5106007012, ESYLNK: 
62911738, FAX: 6164663073; Enr^: 31; Sfe. Mgr: Diane 
L Swenson 

AMATOM ELECTRONIC hWIDWARE, 446 Blake SL 
New Haven, CT 06515, Tel: 206397-3311, TELEX: 966 
419, FAX: 2063874101; FSC Na: 06540; EmpL: 125; Sfe. 
Mgr: James Marshall 

AMBER ELECTRO DESIGN INC, 3391 Griffith SL St 
Laurent Quebec Canada H4T 1W5. Tel: 5147354105, 
806361-3697, TELEX: 0682 7596, FAX: 514 3461468; 
FSC Na: 38047; EirpL: 27; Sfe. Mgr: J. P. Filteau 

AMBER INDS., INC., 14902 Preston Rd Ste 212, Dallaa 
TX 75379, Tel: 2144969801; Sfe. Mgr: Beverly Dawdy 
. B*1353 


Local Sales Offices & Reps 

CA San Bemardina ESCO Sla. 714-8243795 

CA San Carloa Electronic Engrg. Assoc .. 4165962189 

MO SL Louia ATECH .. 3145762884 

OR Portland SPS Elctma . 2063264140 

TX Dallaa Seaton Core. 214-9869860 

TX Houston, Seaton Oorpi. 716731-2649 

WA RedrnondSPSEIctrna .. 2063234140 


AMBI-TECH INDS, 319 Knickerbocker Ave, Hillsdale NJ 
07642, Tel: 201-6660504, FAX: 201-666-0597; EnpL: 20; 
Sfe. Mgr.'Al Naglen Dfef. Mgr.'Al Miller 

AMBROID CO, P.O. Box 164, Lynnfield MA 01940, Tel: 
617-2461180; EmpL: 10; Sfe. Mgr: J. F. Strauss 



FAX: 312-671-9469 

AMCO ENGINEERING, 3801 N. Rose SL Schiller Pk, IL 
60176, Tel: 312-671-6670,806833-3156, TWX: 916227- 
3152; EmpL: 350; Sfe. Mgr.-F. A Johnson 

. . .. 0*10061009,1640 


610 North American Offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 



































































































Manufacturers and Sales Offices Directory 


AMERIC 


LocaJ Sales Offices & Reps 

AL Huntsville, Kemp Instrs.. 205-837-4304 

AZ Phoenix, C. T. Carlberg. 602-468-0750 

CA Los Angeles, Knight Co. . 213-670-2833 

CA Orange County, Knight Co. .. 714-833-8250 

CA San Diego, The Knight Co.. 619-452-7196 

CA Santa Clara, Interconnect SI& Grp..... 408-980-1166 

CO Englewood, FG Mktg. Co.... 303-795-9176 

CT Bethel, Instr. Dynamics . 203-743-5045 

FL Tampa, Temco Sis. Inc..813-855-7566, 

800-282-6815 

GA Atlanta, Kemp Instrs.. 404-452-8050 

IL Bensenville, R L Lang & Assocs.. 312-766-3667 

IN Ft Wayne, Walter W.Bieberich . 219432-2537 

lA Davenport Rush & West . 319-388-9494 

KS Olathe, Rush & West . 918-764-2700 

LA Lafayette, Kemp Engrg.. 318-269-9452 

MD Silver Spring L a White & Co. . 301-434-1555 

MA Wakefield, Instr. Dynamics. 617-245-5100 

Ml Uvonia, Electro Sis. Assocs. . 313-421-7500 

MN St Paul, Heyda/Hanks Co. . 612-484-8531 

MO St Louis, Rush & west . 314-965-3322 

NM Albuquerque, C. T. Carlberg Assocs. .. 505-888-3883 

NY Erxlwell, Reagan/Compar ErxJwell 

. 607-754-2171/8946 

NY Great NecK F & F Metro, Inc.. 516-482-4080 

NY New Hartford, Reagan/Compar, Inc. .. 315-732-3775 

NY Rochester, Reagan/Compar, Inc. . 718-271-2230 

NC Raleigh, L G. White & Co. .919-872-6049 

NC Winston Salem, L G. White & Co. 919-725-3612 

OH Chesterland, Electro Sts. Assocs. . 216-729-0190 

OH Dayton, Electro Sis. Assocs. . 513-426-5551 

OK Tulsa, Kemp Engr. .. 918-663-4501 

OR Beaverton, Eclipse Mktg Grp.. 503-642-1661 

PA Edgemont White/Whiddett Co. 215-353-6343 

PA Pittsburgh, Electro SI& Assoca . 412-322-9000 

SC Greenville, L G. White & Co.. 803-271-0630 

TX Addison, Kemp Engrg . 214-931-7100 

TX Austin, Kemp Engrg. 512-263-3322 

TX Houston, Kemp Engrg. 718466-1465 

VA Ashland, L G. White & Co.. 607-752-7055 

WA Redmond, Eclipse Mktg Grp. . 206-885-6991 

WA Spokane, Eclipse Mktg Grp. . 509-922-3972 

EXP NJ, Mahwah, IntL Sla Div. 201-825-0473 


HJiMECDN 

^//i# 

FAX: 714-634-0905 

AMECON, INC., 1900 S. Chris La. Anaheim, CA 92805, 
Tel: 714-634-2220, 800-392-2292, TWX: 510-1000-364; 
Sis. Mgrj Frank Carleone . A*2231-2243 

AME CORPORATION, 33 Jacksonville Rd. P.O. Box 195, 
Towaco, NJ 07082-0195, Tel: 201-263-1700, FAX: 201- 
263-8199; EmpL: 15; Sis. Mgr: Edward Dimitry 

. BM678 


Local Sales Calces & Reps 

FL Orlando, EAB,lnc. 407-898-7444 

NJ Wyckoff, Chanco, Inc. 201-891-7866 

TX Dallas, Control Comps. Corp. . 214458-8877 

Can Scarborough, OnL Leecraft Inds.. 416-439-6320 

Local Distiitjutors 

Can Scarborough, OnL Leecraft Inds... 416-439-6320 


american 
automation 

FAX: 714-731-6344 

AMERICAN AUTOMATION, 2651 Dow Avenue, Tustin, 
CA 92680, Tel: 714-731-1661; EmpL: 39; Sis. Mgr: Paul 


Niquette. D«1218 

Local Sales Offices & Reps 

AZ Tempe, Jerry Hannah/Alex Martinez.. 602-431-1771 

CA Placentia, Access Technigs. . 714-996-3917 

CA Sepulveda, Wally Potter . 818-894-0981 

CO Broomfield, Hannah-Hill. 308460-0602 

MA W. Boyleston, Design Automation Sis. Inc. 

. 508-835-2473 

CA San Mateo, Mel Haynes . 415-573-0501 

NM Albuquerque, Charles PInney. 505-268-0950 

UT W. Valley City, Mike Dale . 801-364-0606 

Local Distributors 

AZ Tempe, Hannah Hill . 602-431-1771 

CA San Diego, Access Technigs.. 619-530-1911 

CA San Juan Capistrano, Access Technigs. 

. 714-496-3318 

NM Albuquerque, Hannah-Hill . 505-268-0950 

UT W. Valley City, Hannah-Hill . 801-364-0606 


AMERICAN CAPACITOR CORPORATION, 5367 Third 
SL Irwindale, CA 91706,Tel: 818-814-4444, FAX: 818-814- 
4434; FSC No.: 59366; EmpL: 65; Sis. Mgr: Joseph 
Latourelle; Dist. Mgr: Joseph Latourelie 

AMERICAN CHEMICAL ETCHING, See American 
Etching & Mfg. 

AMERICAN COMPUTER HARDWARE CORP., 2205 
S. Wright SL Santa Ana, CA 92705, Tel: 714-549-2688, 
TELEX: 330038; EmpL: 25; Sis. Mgr: Regan Dunne 

AMERICAN CONTROL PRODUCTS, Div. of 
Precision Timer Co., Inc. 47 Westbrook ind'i Pk, 
Westbrook, CT 06498, Tel: 203-399-6253, FAX: 208-399- 
5619; EmpL: 35; Sis. Mgr: J. H. Hunicke 

AMERICAN CONTROL TECHNOLOGY, INC., 825 

Village Quarter RdL, West Dundee, IL 60118, Tel: 312-426- 
6780, FAX: 312-426-1057; Sis. Mgr: Al Shrock 

.. B»1679 

AMERICAN CYANAMID CO., Metal Coated Fibers 
Dept, One Cyanamid Plaza, Wayne, NJ 07470, Tel: 201- 
831-2856, TELEX: 219-136, TWX: 710-988-3045, FAX: 
201-839-8847; S/s. Mgr.’Stephen D. Pouliot 

AMERICAN ELECTRONIC LABORATORIES, INC. 
305 Richardson Rd. Lansdale, PA 19446, Tel: 215-822- 
2929, TWX: 510-661-4976; FSC No.: 93346; EmpL: 1,600; 
Sis. Mgr: Arthur Gross 

AMERICAN ELECTRONICS, 1600 E Valencia Dr. 
Fullerton, CA 92631, Tel: 714-871-3020, TWX: 910-592- 
1256; FSC No.: 89321; EmpL: 200; Sis. Mgr: Bill Holland 

AMERICAN ETCHING & MFG. 13730 Desmond SL 
Pacoima„ CA 91331-2796, Tel: 818-896-1187, FAX: 818- 
896-0095; EmpL: 90 


IL Chicago, Levlton/American ........... 312-766-4100 

Ml Detroit,Leviton/American.. 313-933-3100 

MN Lakeville. Peter Galdikas. 612-435-7549 


NY New York, Leviton Corp. Headquarters 

. 212-229-4040 

NC Kings Mountain, Cavendish & Winchester 

. 704-739-9297 

PA Philadelphia, Unton Assocs. . 215-277-8600 

TN Manch^er, Cavendish & Winchester 

. 615-728-7291 

TX Dallas, Leviton/American. 214-241-4556 

TX Houston, Leviton/American. 713-956-2816 

WA Seattle, Leviton/American . 206-576-0242 

AMERICAN MICROSEMICONDUCTOR, INC^ 133 

Kings Rd, Madison, NJ 07940, Tel: 201-377-9566, TWX: 
710-986-8500, FAX: 201-377-3078; EmpL: 15; Ste. Mgr: 
W.M. Foley; Dfef. Afgr.-D. a Wilson . A*2155 


AMERICAN POWER DEVICES. 7 Andover SL Andover, 
MA 01810, Tel: 617-475-4074, TELEX: 951206; EmpL: 140; 
Sis. Mgr: R Bryant 


r»ltL*4c*]:PI 



SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE: 

1 - 800 - 344-4539 

AK, PR. : 218-681-6674 
FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 
P.O. BOX 677 

THIEF RIVER FALLS, MN 56701 



AMERACE CORPORATION, Newburgh Rd. 
Hackettstown, NJ 07840, Tel: 201-852-112^ TELEX: 
6853377 AMERACE or 136435 HACK; FSC No.: 
3L154;2270; EmpL: 275; Sis. Mgr: D. Bucci 

AMERACE CORP. Elastimold Div. Newburg Rd. P.O. 
Box 503, Hackettstown, NJ 07840, Tel: 201-852-1122 

AMEREX, P.O. Box 2815, Riverside, CA 92516, Tel: 714- 
686-1400; S/s. Afgr.-Roger D. Orton 

AMERICAN ADVANTECH CORP. 1460 Tully Rd. Ste. 
602, San Jose, CA 95122, Tel: 408-293-6786, FAX: 408- 
293-4697; EmpL: 42; S/s. Mgr: Thomas Chen 


AMERICAN HV TEST SYSTEMS INC. Central Garrett 
Ind'i. Pk. Accident MD 21520, Tel: 301-826-8651, TELEX; 
86223; EmpL: 40; S/s. Mgr: Don Lovett 

mffm A LEVITON 
v//^ COMPANY 

jtmBtian. 

INSULATED WIRE CORE 

FAX: 401-723-1420 

AMERICAN INSULATED WIRE CORP., Leviton 
Mfg. Co., 36 Freeman SL Pawtucket Rl 02862, Tel; 401- 


AGASTAT 


Over 
100,000 
Timers 
in Stock. 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 p mi. are 
Shipped the Same Day 


AMERICAN AEROSPACE CONTROLS^ 570 Smith 
SL Farmingdale, NY 11735, Tel: 516-694-5100, FAX: 516- 
694-6739; EmpL: 48; S/s. Mgr: Gregory D'Abramo 
.... .. B*1932-1933 

AMERICAN ALUMINUM, 230 Sheffield SL Dept EEM, 
Mountainside, NJ 07092, Tel: 201-233-3500, FAX: 201- 
233-3241; EmpL: 125 


726-0700, TWX: 710-384-0150; EmpL: 1300; Sis, Mgr: 
John Pimental; D/sf. Afgr-Dennis Andrews _ C«1763 


Local Sales Offices & Reps 

CA Pico Rivera, Levlton-American. 213-949-6575 

CT Hartford, Spec-Tech . 617-795-7250, 

FL Margate, EPM Corp. . 305-977-0331 

GA Atlanta, Cavendish & Winchester .— 404-449-5104 

GA Atlanta, Leviton/American . 404-691-9303 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., 4 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


EEM1989 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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AMERIC 


AMERICAN LASER SYSTEMS, INC, 751 S. Kellogg 
Avei, Qoleta, CA 93117, Tel; 805-967-0423, FAX: 805-683- 
4382; FSC Na: 5850; EmpL: 7; S/s. Mgr: L Shallenberger 

AMERICAN MAGNETICS, 740 Watson Center Rd, 
Carson, CA 90745, Tel: 213-775-8651, FAX: 213-834- 
0685; EmpL: 300; S/s. Afgr.* Charlotte Williams 

AMERICAN MAGNETICS, P.O. Box 49. Carterville, IL 
62918, Tel: 618-985-4838; Eir^: 120 

AMERICAN MAGNETICS. P.0 Box 2509, Oak Ridge, TN 
37831-2509. Tel; 615-482-1056, TELEX: 557-592, FAX: 
615-482-5472; EnpL: 30; Sis. Mgr: E T. Henson 

AMERICAN MICROSYSTEMS, INC, See GOULD 
AMI 


AMERICAN MICROWAVE TECHNOLOGY, INC, 
1127 a Placentia Ava, Fullerton, CA 92631, Tel: 714-680- 
4936, FAX: 714-871-2453; EmpL: 31; Sis. Mgr: Lowell A 
Beezley 

AMERICAN MONARCH, 2801-37th Ave, N.E, 
MinneapoUs, MN 55421, Tel: 612-788-9161; FSC Na: 
11146; EmpL: 120; Sfe. Mgr: B. Sutherland; Dist. Mgr: 
Wendy Studer 

B American 
Relays, Inc. 


FAX: 213-944-0590 

AMERICAN RELAYS, INC., 10306 Norwalk Blvd, Santa 
Fe Springs, CA 90670, Tel; 213-944-0447; FSC Na; 
1HY41; EmpL: 45; Ste. Mgr: Richard Leaning 

. B*1422-1426 


Loca/ Sales Offices & Reps 

CA Irvine, Vale Elctm. Assocs.. 714-551-4004 

CT Guilford, Data Mark, Ina . 203-453-0575 

FL Pompano Bch, Bolton Assocs... 305-975-7245 

NY Jericho, J-Square Mktg, Ina . 516-935-3200 

OH Cleveland, Components, Ina. 216-243-9200 

OH Dayton, Components, Ina. 513-436-0255 




FAX: 312-888-7094 

AMERICAN RESEARCH & ENGINEERING 1500 
Executive Dr, Elgin, IL 60123, Tel: 312-888-7245, TWX: 
910-251-3008; D/sf. Mgr.-Nancy Crenshaw.... B*1680 

Local Sales Offices & Reps 
IL Elgin, American Research & Engineering 

. 312-888-7255 


Locad [Xstributors 

AL Huntsville, Comp. Dists.. . 205-883-7501 

CA San Diego, Deco Elctms. . 619-693-1595 

CA San Diego, Southland ... . 619-578-6634 

CA San Jose, Erie Elctma. 408-432-1111 

CA San Josa Passive Technig.. 408-435-5566 

CA Santa Clara, Pyramid Elctms.. 408-727-9810 

CO Englewood, Comp. Dists. . 303-799-4916 




Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


Manufacturers and Sales Offices Directory 


FL Meltxxjme, Comp. Dista. 305-724-9910 

IN Indianapolis, Advent Elecfronic___ 317-872-4910 

MA Burlington, TLC Elctms... 617-273-0140 

MA Needharn, Cronin Electronics... 617-449-5000 

Mi Farmington Hills, Advent Electronics 
NJ Parsippany, Fabe Electro Sis, Ina .... 201-299-1123 

NJ Rockaway, NASCO Electronics. 201-625-7777 

NY Dewitt, Cronin Electronics . 315-433-0033 

NC Raleigh, Comp. Dists.. 919-787-7311 

OR Beaverton, Murphy Elctms. . 503-642-2001 

TX Dallas, Comporients Distritxjtors. 214-644-0374 

LIT Sait Lake City, Hamilton Avnet. 801-972-2800 

WA Redmond, Murphy Elctms.. 206-881-1234 



FAX: 617-245-4531 

AMERICAN SWITCH CORP., 134 Water SL Wakefield, 
MA 01880, Tel: 617-246-1007, TWX: 710-3486756; FSC 
No.: 54659; EmpL: 40; Sis. Mgr: Mike Paimerino; Dist. 


Mgr: Mike Paimerino .. . B*1681 

Loca/ Sales Offices & Reps^ 

AL Decatur,TennTech .. 205-350-0630 

AZ Scottsdale, BSE, Ina. 602-483-0373 

CA Arcadia, HMC, Ina.. 818-447-0958 

CA San Jose, Vemexx . 408-972-9072 

CO Boulder, Stratford Grp. .... 303-530-3194 

FL Deerfield Bch, Newell-Hynes . 305-429-3207 

GA Marietta, Tenn Tech . 404-971-1419 

IL Wheaton, Chadra-Schilke. 312653-8126 

IN Acton, Nationwide Comps.. 317-872-7207 

lA Marion, MSB Assocs. . 319-3776261 

KS Shawnee Mission, MSB Assocs. . 913-432-2131 

MA Andover, Crawford Assocs. . 617-470-2122 

Ml Grand Blana Inter-Comm. 313695-0665 

MN Golden Valley, Highland Sis. 612-546-2123 

MO St Charles MSB Assocs. 314-946-5577 

NY Marcelius Mullahy Sis . 315-6856280 

NY Patchogue, Optimum Sis. 516-758-0644 

OH Willoughby, Nationwide Comps . 216-946-3226 

OR Forest Grovs Doran Sis. 503-357-3333 

PA Elkins Pk, Arnold Assocs. 215-742-0600 

TX Dallas Allied Comps . 214-238-0408 

UT Salt Lake City, Sage Sis. 801-467-5451 

WA Redmond, Doran Sis. 206-885-1885 

EXP CT/Uchfiold, Intrade . 203-567-5901 

Local Distributors 

AL Birmington, Forbes Distbg. .... .’^. 205-251 -4104 

AZ Phoenix, Arizona Comps . 602-269-5655 

AZ Phoenix, Electro Comf>s. 602-258-2665 

AZ Tempo, RCD Inds.. 602-838-0979 

CA Buena Pk, Cypress Elctms. 213-744-0355 

CA Los Angeles Elea Switches .. 213660-1310 

CA San Diego, Deco Elctms ............. 619-693-1595 

CA San Jose, Rose Elctms . 408-943-0200 

CA San Joss Sierra West ... 408-435-7477 

CA Santa Monies Master Dists . 213452-1229 

CA Sunnyvate, PSC . 408-737-1333 

CA Tustin, Western Switch & Controls .... 714-731-4333 

CO Englewood, Indelco. 303694-9444 

CT Bridgeport Park Dists . 203-366-7200 

CT Wahln^ord, Mid-State Elctms . 203-265-9900 

DE New Castis Elctms Exchange . 302-322-5401 

FL Ft Lauderdale Brothers Elctms . 305-5616700 

FL Largo, Elctm Precepts.. 813-544-3636 

FL Oakland Pk, Zelcon . 305-568-2555 

GA Doravills Specialty . 404-4586341 

ID Spirit Lake A-l Elctms. 208623-3111 

IL Chicago, Leeds Elctms. 312-625-3800 

IL Chicago, N^ Elctms. 312625-8400 

IL Wheeling, Hawk Elctms . 312-459-4030 

IN Carmet Altex Elctms. 317-848-1323 

IN Terre Haute Midwest Supp. .. 812-232-0187 

lA Cedar Ra|3ids Iowa Radio Supp.. 319-393-4510 

lA W. Des Moines Ramco Co. . . 515-225-6933 

KS Wichits Radio, Ina . 316-264-2798 

MD Beltsvilte, PSI. 301-937-4960 

MD Jessup,TreekoElea... 301470-3300 

MD Kensington, Marine Air Supp. . 301-949-9560 

MA LowelL Pilgrim Elcttns .. 617-454-9889 

MA Marlboro, Hardware Specialties. 617-481-8622 

MA Westborough, in Stock Prods ........ 617-870-5750 

MA Wilmington, North Star Elea . 617657-5155 

MA Woburn, Abbott Elctms ... 617-935-2040 

Ml Battle CreeK Great Lakes Elctms .... 616-7314156 

Ml Grand Rapids Calder Elctms .. 616698-7400 

Mi St Clair Shores Spemco . 313-771-2700 

MN Burnsville Cassidy Elctms . 612-895-9026 

MN Fridley, Voyager Elctms . .. 612-571-7766 

MN Minneapolis Tortec Corp.. 612-866-3662 


MO St Louis Wes-Garde Comps ......... 314-567-7776 

NH Hudson, Diamond Elea ............... 603-883-1515 

NJ E Brunswick, Brothers Elctms .. 201-238-2200 

NJ Oakland Relay Specialties.. 201-337-1000 

NM Albuquerque IntL Elctms.. 508-3456127 

NY Amherst Std, Elctms .. 716691-3801 

NY Bohemie Key Comps __ 516-567-7500 

NY E Syracuse Add Elctms . 315437-0300 

NY MtVernon,OAR. 914699-2224 

NY Rome Rome Elctms .. 315-337-5400 

NY Woodskte, Switches UnltdL. 718478-5000 

NC Raleigh, Service Plus. 919-850-9550 

NC Winston-Salem, Kirkman Elctms. 919-722-9131 

OH Dayton, Stotts-Friedman .. 513-298-5555 

OH Willoughby, Gateway Megatech . 216-953-0333 

OR Beaverton, Rose Elctms... 503629-9288 

PA Norristown, Kimberly James Co.. 218666-7286 

PA Philadelphia Shap Elctms. . 215-969-3300 

Rl Pawtucket Major/Edwards .. 401-725-7400 

TX Arlington, Bell Comp. Sis. 817-461-5303 

TX Austin Galtronics. 512-837-7470 

TX Dallas Whole^le Elctms . 214-824-3001 

TX El Paso. IntL Elctms. 915-598-3406 

TX Ft Worth, IndL Elctms. 817-731-7321 

TX Garland, J & S Elctms. 214487-8808 

UT Salt Lake City, Std. Supp Co. . 801-486-3371 

WA Kent Pyramid Eltms.... 206-883-7200 

WV Huntin^on, Elctm. Supp .. 304-5236443 

Wl Mequon, Lake-View Elctms . 414-377-8250 

Wl Milwaukee Progressive Image. 414-3214722 

Wl New Berlin, Nep Elctms. . 414-785-9100 

Can Markham, Ont, Deskin Sis.. 416475-1412 

Can Montreat Que, Prelco Elctms . 514-389-8051 

Can Montreat Quo, Versatech Elctms .... 5144816196 

Can Surrey, B.C, Memco. 604-590-1553 



ameHcan 

teeftnfeaf 

ceramics 

COUP. 


FAX: 516-547-5748 


AMERICAN TECHNICAL CERAMICS 

CORPORATION, 1 Norden La., Huntington Sta, NY 

11746-2102, Tel; 516-547-5700, TELEX: 825707; FSC No.: 

29990;11272-868-73; EmpL: 497; S/s. Mgr: D. Davis Dir. 

Sis.. A«1007-1011 

Local Sales Offices & Reps 

AZ Phoenix, Odyssey 1 . 602-246-8846 

CA El Segundo, Fetty/Schoenduve Ina .. 213-322-4991 
CA Mta View, Fetty/Schoenduve Ina .... 415-962-8330 
CA San Diego, Fetty/Schoenduve Ina ... 619-292-5136 

CO Englewood FG Mktg Co.. 303-795-9176 

FL Lighthouse Pt, R C. Simon & Co., Ina 

........ 305-941-2757 

GA Lawrenceville M. Lader Co.. 404-264-8111 

IL Chicago, Tech. Sis, Ina. 312-237-7210 

KS Goddard Midwest Tech. Sis, Ina. 316-794-8565 

KS Lenexa Midwest Tech. Sis, Ina. 913-888-5100 

MD Columbia M. Lader Co.. 301-381-1550 

MA Topsfiekt RF. Assocs .. 508-887-9762 

MN Now Brighton, 7WC Sis .1.. 612-636-1770 

MO St Charles Midwest Tech. Sis, Ina ... 314441-1012 

NJ Freehold RF Elctm. Sis Cojna.. 201-431-3374 

NM Albuquerque Bestech Elea Comp Sis 

. 505-2966034 

NY Buffalo, Upstate Engrg Sis. 716-632-0011 

NY Huntington Sta., American Tech. Ceran^ Corp 

.. 516-547-5700 

NY Melville RF Elctra Sis Co. Ina ....... 516420-8890 

NY Rochester, Upstate Engrg Sis ........ 716-225-2383 

NY Utica Upstate Engrg Sis. 316-7976721 

NC Greensboro, M. Lader Co.. 919674-8970 

OH Kettering J. May Assocs, Ina. 513-299-8424 

OR Beaverton, Quest Mktg Ina. 503-641-7377 

PA Conshohocken,M. Lader Co. . 215-826-3177 

TX Richardson, Vector Sis Co.. 214^2344291 

WA Bellevue Quest Mktg Ina . 206-747-9424 


AMERICAN TIME PRODS. DIV, See Frequency 
Control Prods., Inc. 

AMERICAN ULTRAVIOLET, 562 Central Avenue Murray 
HilL NJ 07974, Tel; 201-665-2211, TELEX; 13-9266, FAX: 
201-666-9523; EmpL: 19; Sis. Mgr: M. C. Stines; Dist. 
Mgr: M. C. Stines 

AMERICAN WIRE & ELECTRONICS, 3198K Airport 
Loop Drive Costa Mesa CA 92626, Tel; 714-957-6905, 
FAX: 714-7226183; EmpL: 5; S/s. Mgr: Greg Corzine; 
Dist. Mgr: Ray Forbes 
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Manufacturers and Sales Offices Directory 


AMP 


^ AMERICAN ZETTLER, INC. 

FAX: 714-831-8548 

AMERICAN ZETTLER, 75 Columbia, Aliso Viejo, CA 
92656, Tel: 714-831-5000, TELEX: 67-8472; EmpL: 200; 


Sfe. Mgr.-Michael Snell . 8*1428-1431 

Local Sales Offices & Reps 

AL Madison, Benchmark Tech. SI&. 20&464-0033 

AZ Tempe Allegro ASS 0 C&. Inc . 602-967-1337 

CA Irvine, Interconn . 714-733-1879 

CA Newbury Paik, Interoonn. 805-499-4024 

CA San Oiego^ Cetinske SI& Ca. 619-487-3335 

CA San Jose, Arnold Tech. SI&. Inc. . 408-954-0400 

CO Longmont, Luscombe Engrg. Co . 303-772-3342 

CT Madison, Focus Elctm. Sle, Ino. 203-245-4314 


FL Casselberry, Southern Elctra Sis. ina 

. . 407-332-4718 

FL Melbourne, Southern Elctra SI& Ina .. 407-242-9661 
FL West Palm Beach, Southern Elctra Sis. Ina 


. 407-7904369 

GiA Norcross, Benchmark Tech. Sis.. 404-446-1711 

IL Arlington Hgts.,KMA Sis. Ca . 312-398-5300 

IN Carmel, BemdtAssocs.. 317-844-0114 

KS Overland Pk, AME Sis. . 913-262-3971 

MD Gaithersburg, Naudain Assocs. Sa Ina 

. 301-258-5040 

MA Taunton, Focus Elctra Sis, Ina. 508-824-3840 

Ml Ypsilanti,Techrop.lna. 313-572-1950 

MN Minneapolis R.W. Marshall Ca . 612-929-0457 

MO St Charles, AME Sis. . 314-947-0333 

NJ Mariton, Naudain Assocs, Ina . 609-983-5300 

NJ Rahway, R E Breuer Co, Ina. 201-388-5045 

NM Albuquerque, Thorson Desert States, Ina 

. 505-293-8555 

NY Alexander, Union Mktg Grp. . 716-591-1219 

NY Port Chester, RE Breuer Co. Ina .... 914-939-3887 

NY Rochester, Union Mktg Grg. 716-546-7820 

NY S.Fafmingdalo, RE Breuer Co, Ina.. 516-694-6597 

NC Wake Forest Mountain Electro, Ina ... 919-556-7103 

OH ancinnati,Makin& Assocs.. 513-871-2424 

OH Columbus Makin & Assocs. . 614-848-5424 

OH Solon, MaWn & Assocs. 216-248-7370 

OR Beaverton^ Thorson Ca N.W. . 503-644-5900 

TX Irving AID Elctms. 214-7964761 

TX Irving EDC. 214-257-0322 

UT Midvals Luscombe Ehgrg Co.. 801-565-9885 

WA Bellevue, Thorson Co. N.W.. 206-455-9180 

Wl Milwaukee KMA Sis. Co. . 414-259-1771 

Can Mississauga Ontark), LCC Technigs, Ina 

. 416-897-7571 

Local IXstributors 

AL Huntsvilte, Electro-Wise. 205-721-0773 

AZ Tempe, Acacia Elctms . 602-894-2874 

CA Buena Pk, Cypress Elctms. 714-521-5230 

CA Fountain Vail^, Components Ctr.. 714-979-0433 

CA San Diego, Cy^ess Elctms . 619-535-0011 

CA Santa Clara Components Ctr. . 408-988-3751 

CA Santa Clara Cypress Elctms . 408-9862500 

CA Santa Monica Master Distrs. 213-452-1229 

CO Englewood, Cypress Elctms.. 303-792-5629 

CO Lakewood, Acacia Elctms. 303-232-2882 

CT E Haven, J V Elctms. 206469-2321 

CT Wallingford The Greene-ShawCo. ... 203-265-3333 

FL Ft Lauderdale Time Elctms. 305-484-7778 

FL Orlando, Time Elctms. 407-841-6565 

IL Usie Comps, Ina.. 312-852-7707 

IN Carmet Altex Elctms.. 317-848-1323 

MD Jessup, Treeko Sis, Ina . 301-4763300 

MD Savage Pytlronlc Inds . 301-9569650 

MA Peabody,TimeElctms/NewEng .... 617-532-6200 

MN Eden Prairie Cypress Elctms. 612-934-2104 

MN New Brighton, Chris Elctms Distrs ... 612-631-2647 

MO St Louis Time Elctms . 314-391-6444 

NJ Oakland, Relay Spea. 201-337-1000 

NJ W. Berlin, General Comps, Inc. . 606768-6767 

NY Buffalo, Genesee IndL Elctms . 7168769661 

NY Fanningdaie Pride Elctms .. 5162964020 

NC Raleigh, Resco/Raleigh . 916781-5700 

OH Centerville Altex Elctms . 516436-0067 

OH Dublin, Time Elctms... 614-761-1100 

OR Beav^on, Acacia Sis.. 503-6463377 

PA Montgorneryville Pyttronics Inds . 2166462850 

TX Dallae Cypress Elctms. . 214-8661435 

TX Daliaa Wall£K:e Elctms. 214-340-0400 

TX Richardson, RSC Elctms. 214-644-3444 

WA Redmond, Time Elctms . 2068861600 

Wi Milwaukee Progressive Image. 414-321-4722 


AMETEK CONTROLS DIV, Ametek Fiber Optic 
Product^ 820 Pennsylvania Blvd, Feast^lle PA 19047, 
Tel: 216355-6900, TELEX: 261769, FAX: 215-3562937; 
EmpL: 100; Sis. Mgr: Jon Kovat Bus Unit Mgr. 

AMETEK, INC., Manefield & Green Div, 8600Sunset Dr, 
Largo, FL 34643, Tel: 8165367831, FAX: 816539-6882; 
EmpL: 120; Sfe. Mgr.’Gary Queensberry 


AMHERST INTERNATIONAL CORP, Cover Craft 
Div, 540 Commercial SL Manchester, NH 03101, Tel: 606 
644-3555, 1-806547-5600, FAX: 606644-3550; Sis. 
Mgr: Brock Putney, ZXsf. Mgr: Brock Putney 


AMILON CORP, 4612 30th Ave, Woodside NY 11377, 
Tel: 716274-1794, TELEX: 4972608, FAX: 7162765621; 
EmpL: 50; Ste. Mgr.’L Rosenblatt 



AMERICAN 

ZETTLER 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 



AMITRON 

American Micro-Tronix Inc. 


FAX: 508-6860622 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


AMITRON, American Micro-Tronix, Inc., 85 Flagship 
Drive North Andover, MA 01845, Tel: 508-6861882; S/s. 


Mgr.’Jan Johnson . A*1873 

Local Sales Offices & Reps 

AZ Tempe Cain Technlg . 602-9664322 

CA Orange Cain Technlg. 714-997-7311 

CA San Jose Precision Svcs . 4069962808 

CA Van Nuys Cain Technlg . 816904-9392 

CO Englewood, Cain Technlg. 3062268118 

CT Wethersfield, Compak, Ina. 206563-4784 

FL Melbourne Bch, Millett Assocs. 3067265055 

MD Columbia PSA . 216245-0513 

MA Hudson, Compak, Ina . 617-568-0331 

PA TrevosePSA. 606234-0661 

NY Hicksville L-Tronix . 5169360220 

TX Plano, BK Assocs. 214-437-4153 

VA Lynchburg PSA . 216245-0513 

VA Oakton,PSA. 216245-0513 

Local Distributors 

MA Stoneham, East Coast Microwave .... 617-279-0900 

AMKEY, 55 Chase SL Methuen. MA 01844, Tel; 506976 
5445, FAX: 506975-0357; EmpL: 35; Sis. Mgr: Philip P. 
Bodoni; Dist. Mgr: Philip P. Bodoni . B*18561857 

Local Sales Offices & Reps 

CA San Diego. Mesa Corr^. 6162768021 


IN Ft Wayne R L Bontempo Assocs, Ina 

. 219-4761057 

AMLAN, INC, 97 Thomwood Rd, Stamford, CT 06903, Tel: 
206322-1913, TELEX: 643647, FAX: 206322-7648; Sfe. 
Mgr: Mark Landeweer; Dist. Mgr: Mark Landeweer 



AMP, Box 3608, Harrisburg PA 17105, Tel: 717-564-0100, 
TWX: 510-657-4110; EmpL: 23,000; Sfs. Mgr: Larry 
Backus; Di®/.Mgr. NealSpatz.... C*1126,1158-1265 




SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE; 

1 - 800 - 344-4539 

AK, PR.: 218-681-6674 
FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 
P.O. BOX 677 

THIEF RIVER FALLS, MN 56701 


A 




It's a good connection to have 

INTERCONNECT SPECIALTIES INC. 


(800) 752-4777 (714) 773-0411 

FAX: (714) 447-3976 TELEX: 910 321 0310 

N -—AMP 

■ SPECIAL 
1 INDUSTRIES 

ELECTRONIC 

CONNECTORS 

(800) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 



ELECTRONICS 

(415) 834-5888 


610 E lOth St . Oakland. CA 94606 



North American offices only. Fbr worldwide reps & distributors, see VoL W. 
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AMP 


Local Sales Calces & Reps 


CA Compton, AMP ...... .............. 213-537-4490 

CA Cupertino, AMP ^ .. . 408-255-3830 

IL Schaumburg,AMP..... 312-351-6020 

TX Irving,AMP ... . 214-550-1114 


Local IXstributors 


TX Austin, Hamilton/Avnet Elctms. .. 512-837-8911 

AZ Chandler,Hamitton/AvnetElctma .... 602-961-6400 
NJ Cherry Hill, Hamilton/Avnet Elctms.... 609-424-0110 
MD Columbia, Hamilton/Avnet Elctms..... 301-995-3500 

NC Greenboro, Hammond Elctms.. 919-275-6391 

PA Horsharn, Schweber Elctms.. 215-441-0600 

MA P^dbody, Hamilton/Avnet Elctms. .... 617-531-7430 
CA Sacramento, Harnilton/Avnet Elctms. 

. ..;. 916-925-2216 

CA Santa Clara, Cypress Elctms.. 408-980-2500 

CA Sunnyvale, Hamilton/Avnet Elctma ... 408-743-3427 

CT Wallingford, Marshall Inds. ..... 203-265-3822 

AL Huntsville, Hamilton/Avnet . 205-837-7210 

AL Huntsville Marshall. 205-881-9235 

AL Huntsville, Powell Elctms.. . 205-539-2731 

AL Huntsville, Tirrie Elctms. . 205-721-1133 

AZ Phoenix, Dalis Elctm. Supp..... 602-275-2^ 

AZ Phoenix, Marshall . 602-49&0296 

AZ Phoenix, Sterling Elctms. Corpi . 602-268-2121 

AZ Tempe Time Elctms. .. 602-967-2000 

CA 

CA Anaheim, Time Elctms. . 714-937-0911 

CA Buena Pk, Cypress. 714-521-5230 

CA Chatsworth, Hamilton Avent Elctms. .. 818-700-1222 

CA Chatsworth, Marshall Inds.. 818-407-4100 

CA Chatsworth, Time Elctms.. 818-998-7200 

CA Costa Mesa, Avnet Inc . 714-754^100 

CA Costa Mesa, Hamilton/Avnet. 714-641-4199 

CA Culverdty,Avnet,Ina.. 213-558-2123 

CA El Monte Marshall Inds. . 813459-5500 

CA Fountain Valley, Compe Ctr, Inc... 714-979-0433 

CA Fullerton, Pyramid Elctme. 714-773-0781 

CA GardeneHamilton/Avnet... 213-615-3900 

CA Gardene CA Switch & Signal. 213-770-2330 

CA Hawthorne Electro-Sonic Compe .... 213-970-0997 

CA Irvine Marshall Inde.. 714458-5314 

CA Irvine Schweber Elctme. 714-863-0200 

CA Manhattan Bch., Prime Electro Prode Co. 

.. 213-373-3642 

CA Milpitae Marshall Inde. 408-9434600 

CA Milpitae Zack Elctms, Ina ... 408-942-5432 

CA Monrovia Erik-A-ElcIme. 813-574-1020 

CA North Hollywood, Alatec Prode. 213-875-1790 

CA Ontario, Hamilton/Avnet Elctme. 714-989-8818 

CA PlacentieTelasia Elctme, Ina . 714-579-7555 

CA Rancho Cordove Marshall Inde. 913-635-9700 

CA Sacraminto, Zack Elctme, ina . 916446-3131 

CA San Diego, Cypress . 619-535-0011 

CA San Diege Hamilton Avnet Elctme ... 619-571-7525 

CA San Diege Marshall Elctme Gre. 619-578-9600 

CA San Diego, Time Elctme. 619-586-1331 

CA San Diego, Western Micro Technig, Ina 

. 619453-8430 

CA San Francisce Zack Elctme, ina . 415-626-1444 

CA San Jose Powell Elctme ... 408-943-9020 

CA Santa Clare Compe Ctr, ina. 405-988-3751 

CA Santa Clare Pyramid Elctme. 403-727-9810 

CA Sunnyvale Time Elctme. 403-734-9888 

CA Torrance Kent Elctme Corpi..... 213-320-2700 

CA Torrance Time Elctme. 213-320-0880 

CO Cok>rado Springe Harniltcm/Avnet Eictrne 

. 303-637-0055 

CO Denver,CSID,Ina ...... 303-292-9594 

CO Englewood Hamilton Avnet Elctme... 303-740-1000 

Cp Englewood, Time Elctme. 303-799-8851 

CO Thornton, Marshall Inde . 303451-8383 

CT Cheshire Time Elctme. 203-271-3200 

CT Danbury, Hamilton/Avnet. 203-797-2842 

CT Wallingford, ALMO Elctme, Ina . 203-269-6801 

CT Wallingford, Cronin Elctme . 203-265-3134 

CT Wallingford, Marshall Inde. 203-265-3822 

FL Altamonte Springe Marshall Inde. 305-767-8585 

FL Altamonte Springe Schweber Elctme 

.. 305-331-7555 

FL Ft Lauderdale Hamilton/Avnet....... 305-979-2802 

FL Ft Lauderdale Hammond Elctme, Ina 


FL Ft Lauderdale Marshall ... 

FT. Ft Lauderdale Time Elctme. 

Orlando, Hammond Elctme. 

fL Orlando,Time Elctme. 

FL St Petersburg, Hamilton/Avnet ....... 

FL Winter Pk, Hamiiton/Avnet .. 

GA Atlanta Elecfro Air Corp.... 

GA NorcroseHamilton/Avnet ............ 

GA Norcrose Hammond... 

GA NorcroseMaishail ................... 

GA Norcrose Schweber Elctrne Corp .... 

GA Norcrose Time Elctme ....... 

ID Boise Kirnbedi Eic4rne ... 


305-973-7103 

305-9774880 

305-484-7778 

305-849-6060 

407-841-6565 

813-576-3930 

305-626-3888 

404-351-3545 

404447-7500 

404-449-1996 

404-923-5750 

404446-5842 

404448-4448 

208-342-3559 


Manutocturers and Sales Offices Directory 


IL Addison,LCOMP,Ina. . 312-628-1400 

IL Bensenviile Hamiiton Avnet Etotme .. 312-860-8564 

IL Elk Grove Schweber Elctme Corp ... 312-364-3750 

IL Elmhurst Semiconductor Spea... 312-279-1000 

IL Palatine OHM Elctme, Ina . 312-359-5500 

IL Schaumbeig Marshall.. 3124900755 

IL Wheeling, Hawk Elctme . 312-459-4030 

IL Wood Dale Time Elctme. 312-350-0610 

IN Carmet Hamilton/Avnet. 317-844-9333 

IN Indianapolie Bell Inde ina. 317-875-8200 

IN Indianapolie Marshall. 317-297-0483 

lA Cedar Rapide Hamilton/Avnet. 319-3624757 

KS Edwardsvilie Schweber Elctme . 913441-1801 

KS Lenexa Marshall .... 913492-3121 

KS Overland Pk, Hamilton Avnet Elctme 

. 913-888-8900 

KY Lexington, Hamiltcm/Avnet Elctme-IBM 


MD Columbia Cowell Elctme.. 301-995-6410 

MD Columbia Time Elctme. 301-963-3090 

MD Gaithersburg, MS Elctme. 301-921-0200 

MD Silver Springe Marshall Inde . 301-622-1118 

MA peabody, Hamilton/Avnet Elctme. 617-596-7860 

MA Andover, Bell Inde, Ina .. 603-882-1133 

MA Needham, Cronin Elctme... 617-449-5000 

MA Peabody, Time Elctme . 508-532-6200 

MA Wilmington, Marshall Inde. 617-658-0810 

MA Winchester, Bell Industriee Ina. 617-729-5800 

Ml Grand Rapide Hamilton/Avnet . 616-243-6178 

Ml Livonia Chelsea Inde .. 313-525-1155 

Ml Livonia Marshall . 313-525-5850 

Ml Novi, Hamilton Avnet Elctrrre . 313-5224700 

MN Edina Time Elctme . 612-835-1250 

MN Minnetonka Hamilton/Avnet. 612-932-0600 

MN Plymouth, Marshall . 612-559-2211 

MN St Paul, Gopher Elctme Co Jna . 612-483-3322 

MO Bridgetown, Marshall Inde. 314-291-4650 

MO Earth City, Hamilton Avnet Elctme .... 314-344-1200 

MO St Charlee Lectronlx. . 314-946-6424 

MO St Louie Time Elctme . 314-391-6444 

NH Manchester, Cronin Elctme. 603-624-0105 

NH Manchester, Hamilton Avnet Elctme .. 603-624-9400 

NY Buffalo, Summit Distre. 716-887-2800 

NJ Camden, G.Ra Elctme, Ina.. 609-964-8560 

NJ Fairfield, Hamilton Avnet Elctme. 201-575-3490 

NJ Fairfield, Marshall Elctme. 201-882-0320 

NJ Kenilworth, Federated Purchaser . 201-272-0505 

NJ Mt Laurel, Marshall Inde . 609-234-9100 

NJ Old Bridge BTC, Ina . 201-679-9300 

NJ Pinebrook, Time Elctme.. 201-882-4611 

NM Albuquerque Hamiiton Avnet Elctme 

. 505-765-1500 

NY Bohemia March Elctme, Ina . 516-563-6000 

NY East Syracuse Time Elctme. 315-432-0335 

NY Elmsford, Ancar Elctme Supp, Inc..... 914-592-7100 

NY Fairport, Time Elctme . 315-432-0355 

NY Farmingdale Pride Elctme, Ina. 516-293-4020 

NY Hauppage Marshall Inde. 516-273-2424 

NY Hauppauge Hamilton/Avnet. 516-231-9800 

NY Hauppauge Time Elctme.. 516-273-0100 

NY Henipstead, Davis Elctme Corp.. 516-483-9200 

NY Johnson City, Help Elctme .. 607-729-3528 

NY Johnson City, Marshall . 607-798-1611 

NY LynbrooK Peerless Elctme . 516-593-2121 

NY Rochester, Hamilton/Avnet. 716-475-9130 

NY Rochester, Marshall Inde ... 301 -235-7620 

NY Rochester, Masline Elctme, Ina. 716-546-5373 

NY Rome Rome Elctme, Ina.. 315-337-5400 

NY Syracuse Hamilton Avnet Elctme .... 318437-2641 

NY West Babylon, Delmar Elctme .. 516-420-1234 

NY Westbury, Schweber Elctme Corp..... 516-334-7474 

NC Charlotte Time Elctme.. 704-522-7600 

NC Greensboro, Harnrnond Elctme, Ina .. 919-275-6391 

NC Raleigh, Hamilton Avnet Elctme. 919-878-0819 

NC Raleigh, Marshall. 919-878-9882 

NC Raleigh, Southeastern Elctme. 919-828-2311 

OH Akron,AESCOElctme.... 216-762-8818 

OH Cincinnati, Schuster Elctme, Ina ...... 518489-1400 

OH Columbue Elctm. Mktg. Corp.. 614-299-4161 

OH Dayton, Bell Inde. 513-435-8660 

OH Dayton, Hamilton/Avnet.. 513-439-6700 

OH Dayton, Marshall .1. 518898-4480 

OH Dublin, Time Elctme...... 614-761-1100 

OH Solon,Hamilton/Avnet . ... 2183485100 

OH Solon, Marshall Inde. 2182481788 

OH Twin^rg, Schuster Elctme, Ina. 216-425-8134 

OH Westerville Hamilton/Avnet .. 614-882-7004 

OK Tulsa Hamilton/Avnet.. 918252-7297 

OR Beaverton, Marshall .. 508644-5050 

OR Lake Oswego, Hamilton-Avnet Elctme 

.. 503-6388157 

OR Portland, Radar Elea Co, Ina ... 5082383691 

OR Portland,Time Elctme .. 503-684-3780 

PA Allentown, P. A. Peteis, Ina . .. 215-434-5237 

PA Essington,Tri-Com, Ina .. 218521-3080 

PA Horsham, Schweber Elctme Corp .... 218441-0600 

PA King of Prussia Time Elctme ... 218337-0900 

PA Mare ALMO Elctme, Ina . 412-7789090 


PA Philadelphia Almo Elctme Corp ...... 215-698-4000 

PA Philadelphia Powell Elctme .......... 2183681900 

PA Pittsburgh, HamiltOn/Avnet .. 412-281-4150 

PA Wayne Peek Elctme, Corp .. 218293-9000 

SC Greenville Hammond Elctoie, Ina .... 8082384121 
TX Austin, Kent Elctme Corp ............ 512-834-1900 

TX Austin, Marshall ... 512-8989200 

TX Austin, Time Elctme.. 512-3383051 

TX Carrollton, Connec/Tek, Ina .......... 214-733-4411 

TX Carrollton, Marshall Inde . 214-770-0600 

TX Carrollton, Time Elctme . 214-241-7441 

TX Dallae Sterling Elctme Corp . 214-2481600 

TX Dallae Wallace Elctme, Ina . 214-340-0400 

TX El Paso, Ideal Inde Elctm. Supp.. 918779-6647 

TX El Paso, Marshall Inde ..... 9185980706 

TX Ft Worth, G & W Elctme Supp. 816-831-0395 

TX Ft Worth, TTI Ina. 214-5582237 

TX Houston, Kent Elctme.. 7187887770 

TX Houston, Marshall .. 7188989200 

TX Irving, Hamilton/Avrtet Elctme ... 214-6594100 

TX Richardson, Kent Ekrtme Corp... 214-6682600 

TX Stafford,HamiKon-AvnetElctme ...... 7182487898 

UT Salt Lake City, Hamilton Avnet Elctme 

. 801-972-4300 

UT Salt Lake City, Kimball Elctme. 801-3282075 

UT Salt Lake City, Marshall. .. 801-4881551 

UT West Valley City, Time Elctme. 801-9788181 

VA Richmond, Sterling Elctme Corp . 804-2282190 

VA Roanoke Mexitronics ... 708342-4444 

WA Bothell Marshall Inde . 206-6483950 

WA Redmind, FVemid Elctme Supp Ina 

. 208872-5800 

WA Redmond, Hamilton Avnet Elctrne .... 206-6483950 

WA Redmond Time Elctme . 208882-1600 

WA Seattle Radar Elea Co, Ina. 208282-2511 

WA Spokane Radar Elea Cp Ina . 508747-3053 

Wl Milwaukee Marsh Elctme, Ina. 414475-6000 

Wl Waukesha Hamilton/Avnet Elctme... 414-784-4518 

Wl Waukesha Marshall Inde... 414-797-8400 

NY 



AMPEREX ELECTRONIC COMPANY, A Div. of 
North American Philips Corporation, Providence 
Pike siatersville Rl 02876, Tel: 401-762-3800, TELEX: 
927584 TWX: 718382-6332; FSC No.: 73445; EmpL: 565; 


Sis. Mgrj Robert Carlin .A«21582168; 

B*10481047,1317-1319 

Local Sales Off ices & Rep^ 

AL Huntsville CSR Elctme. 2085382444 

AZ Tempe Amperex Sle Corp. 602-9687917 

CA Los Alamitoe Amperex Sle Corp. 714-220-0999 

CA Santa Clara AmpWex Sle Corp ...... 408727-6132 

CO Denver, Amperex Sle Corp .. 3089887310 

FL Clearwater, HHP Assoce, Ina. 818797-4447 

FL Pompano Beach, HHP Assoce, Ina ... 308971-5750 

FL Winter Pk, HHP Assoce, Ina . 3087480320 

GA Atlanta CSR Elctme, Ina. 404-3983720 

IL Wood Dale Amperex Sle Corp.. 312-8687373 

IN Indianapolie Leslie M. DeVoe Ca. 317-842-3245 


KS Shawnee Mission, Loweil-Kangas & Assoa 

.. ... 918631-3515 

PA W. Conshohocken, Eastern Compe Sle Corp 

... 8082283851 

MA Norwood Amperex Sle Corp .. 617-769-6940 

Mi Farmingt^ Hille R. C. Merchant & Co, Ina 

.... 313476-4600 

Ml St Joseph, R C. Merchant & Co, Ina 

. .... . 6189887378 

MN Eden Prairie Comprehensive Tech. Sle 


. 612-941-7181 

MO SL Louie Loweil-Kangas & Assoce ... 314-821^50 

NY Hicksville Amperex Sle Corp.. 518931-6200 

NY Mendon,Tech-Maik,lna.. 716-624-3840 

NY Utica Tech-Mark Ina.. 318733-0575 

NC Raleigh, Amperex Sle Corp .......... 918834-6829 

NC Raleigh, CSR.. 9188789200 

OH Dayton, Amperex Sle Corp ........... 5188989577 

OR Beaverton, Western Tech. Sle ........ 503-644-8860 

PA Willow Grove Amperex Sle Corp .... 215-6586096 

TN Knoxville CSR Elctme . 618577-1317 

TX Dallae Amperex Sle Corp..214-231-3481 

WA Bellevue Western Tech. Sle.. 208641-3900 

WA Spokane Western Tech. Sle Ina ..... 508922-7600 

Local Distributors 

CA Anaheim, Pacesetter Elctme... 714-7785855 

CA Santa Clara Cypress Elcbne inc...... 408980-8400 

CA Tudip AVED, Ina. ... 714-25^8258 

CO Denver, lEC ................ . 308292-6121 


North American offices only. FOr worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


AMPHEN 


CT Waiiingford, Qreene-Shaw. 203-265-3333 

FL Orlando; Hammond Elctma. 305-849-6060 

iL Elmhurst, Semiconductor Specialists 

. 312-279-1000/5 

IL Schaumburg, OPS Elctms.. 312-884-6620 

IN Indianapolis, Mar Elctms. . 317-633-6699 

lA Cedar Rapids, Doe Elctms. . 319-365-7551 

MA Vyrilmington, Northstar Elctrns.. 508-657-5155 

Ml Livonia, Chelsea Inds, Ina. 313-525-1155 

MN Minneapolis, Steriing Elctms.. 612-831-2666 

NJ Camden, General Radio Supp.. 609-964-8560 

NY E Syracuse, ADD Elctms.. 315-437-1835 

NY Plainview, ACI Elctms. .. 516-293-6630,212-591-4045 

NC Raleigh, Sager/Service Plus. 919-850-9550 

OH Cincinnati, Chelsea.. 513-793-2450 

PA McKean, Advacom, Ina. 814-476-7774 

TX Austin, Aved. 512-454-8845 

AMPERITE CO., INC., 600 Palisade Ave, Union City, NJ 
07087, Tel: 201-864-9503, FAX: 201-864-3955; FSC No.: 
70563; EmpL: 76 

AMPEX CORP., 401 Broadway, Redwood City, CA 94063- 
3199, Tel: 415-367-2011. TELEX: 348464, FAX: 415-367- 
2769; EmpL: 6000; Sfe. Mgr: Doug Rowan, VP Mktg, Sis. 
&Sva 

AMPHENOL CORPORATION, Corporate 
Headquarters; 358 Hall Ave., Wallingford, CT 06492, 
Tel: 203-265-8910, FAX: 203-265-8793; EmpL: 3200(USA) 
. C«1266-1267 

AMPHENOL, Bendix Connector Operations, 40-60 
Delaware SL Sidney, NY 13838, Tel: 607-563-5011, 
TELEX; 932456, FAX: 607-563-5157; FSC No.: 77820; 
EmpL: 2500; S/!s. Mgr: Chaa Morse; Dist. Mgr: Lew 
Lafomara. C«1267 

Local Sales Offices & Reps 


AZ 

Phoenix. 

. 602-972-8020 

CA 

Laguna Hills. 

. 714-855-4454 

CA 

Los Altos. 

. 41&-969-1445 

FL 

Winter Pk. . 

. 305-657-5400 

GA 

Atlanta .. 

. 404-426-5070 

IL 

St Charles . . 

. 312-377-3050 

IN 

Ft Wayne . 

. 219-486-7412 

MD 

SevemaPk. . 

. 301-647-3879 

MA 

Boston .. 

. 603-893-5033 

MN 

Minneapolis . 

. 612-824-2651 

MO 

St Charles . 

. 314-724-6460 

NJ 

Wayne . 

. 201-633-7770 

NY 

Sidney. 

. 607-563-5303 

OH 

Dayton . 

. 513-294-0461 

TX Dallas. 

Local Distributors 

. 214-343-8420 

CA 

Culver City, Hamilton/Avnet Elctms. . 

. 213-558-2000 

KS 

Edwardsviila Tennant Elctma . 

. 913-441-1801 

NY 

Westbury, Schweber Elctms...... 

. 516-334-7474 

PA 

Philadel^ia, Power Elctma. 

. 215-365-1900 

TX 

Dallas, Hall-Mark Elctms. . 

. 214-343-5000 


AMPHENOL CANADA CORPORATION, An LPL 
Company, 20 Melford Dr., Scarborough, Ontario, Canada 
M1B 2X6, Tel: 416-291-4401, TELEX: 065-25210, FAX; 
416-292-0647; EmpL; 197. C-1266 

Loca/ Sa/es Offices & Reps 

CA San Jose, Quad Rep . 408-432-3300 

FL Orlando, SunlandAssocs. .. 407-365-9533 

GA Norcross, Electramar1(. 404-446-7915 

IL Arlington Hgts., Brainard-Wilson . 312-437-2700 

IN Ft Wayne; Outman Sis... 219-483-7879 

MD Columbia, Components & Assemblies 

. 301-381-1800 

MA Tewksbury,SequelAssocs... 617-851-4010 

NM Albuquerque, Reptronix Ltd. . 505-292-1718 

NY Manlius, Lamtec. 315-637-3738 

NY Port Washington, Ashtec . 516-767-0336 

NC Raleigh, Prime Comps. . 919-850-9866 

OR Portland, QR/Crown. 503-620-8320 

TX Dallas, Ammon & Rizos. 214-644-5591 

AMPHENOL INTERCONNECT PRODUCTS, 20 

Valley St, Endicott, NY 13760, Tel: 607-754-4444, FAX: 
607-754-4444; FSC No.: 13509; Sfe. Mgr: Robert 
Anderson; Mgr.-Robert Anderson. C*1266 

Local Sales (Xf ices & Reps 
AZ Phoenix, O’Donnell Assocs. S.W., Ina 

. 602-994-9542 

Calabasas,QuacfrepSouthern,Ina ... 818-887-3711 

Santa Clara, Quad Rep. 408-432-3300 

CO Colorado Springs, Amphenol Corp..... 717-599-8951 
FL Maftland,Hutto-HawkinsAssocs. ..... 305-831-2474 

Minneapolis, Des. Technig. . 612-424-7605 

Indianapolis, L M. Devoe . 317-842-3245 

MD Columbia, Comps. & AssenU^Kes.. 301-381-1800 

MA Marlboro, Amphenol Corp.. 617-481-2820 


CA 

CA 


IN 


Ml Farmington Hills, R C. Merchant & Co., Ina 

. 313475-4600 

NY Babylon, Astro Rep. 515422-2500 

NY Falrport Lamtec. 716-377-1210 

OH Cleveland, K T. Depco . 216-442-6200 

OR Portland, QR/Crown, Ina . 503-620-8320 

TX Richardson, Ammon & Rizos . 214-644-5591 

PR Guaynabo, Isla Caribe Electro Sis. .... 809-720-1097 

AMPHENOL RF OPERATIONS, Amphenol 
Corporation, One Kennedy Avenue, Danbury, CT 
06810, Tel: 203-743-9272, FAX: 203-796-2032; FSC No.; 
74868; EmpL: 600; Sis. Mgr: J. D. Norwood; Dist. Mgr: H. 
Blumenschein. C*1266 

Local Sales Offices i Reps 

AL Huntsville, Electramark, Ina. 205-830-4400 

AZ Tempe, Reptronix Ltd. . 602-3454580 

CA Irvine, QuadRep Southern . 714-7274222 

CA San Diego, QuadRep Southern . 619-560-8330 

CA San Jose, QuadRep Ina . 408432-3300 

CA Thousand Oaks, A^henol RF Opers. (Reg. Sis. Off.) 

. 805-379-3379 

CO Boulder, Comp. Prod Sis.. 303-530-2800 

CT Danbury, Amphenol RF Ops.. 203-743-9272 


I ^ 

RElAyXSpECIAlTIES 

Much more than Relays... 

SWITCHES ‘TIMERS • RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES ‘TERMINAL BLOCKS ‘ DIODES 


FROM STOCK 

Aromat 

RELAYS 


At 


SWITCHES • TIMERS • 1C SOCKETS 
CIRCUIT BREAKERS • BUZZERS 



FREE...NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRITE TODAY 

TOLL FREE 
800-526-5376 

NEW JERSEY 
201-337-1000 

FAX No 
201-337-1862 


I • I 

RClAyXSpECIAlTIES 

17 RARITAN ROAD • OAKLAND. NJ 07436 


COOPER 

INDUSTRIES 


ARROW HART 

SPECIALTY SWITCHES 

WIRING DEVICES 

CONTACTORS 


FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORAT E D 
2478 Fletcher Dr.. Los Angeles, California 90039-2897 


™800-421-8855 
CA:800-252-4640 


TEL:213-660-1310 

FAX:213-660-5130 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-SIOO. FREE CATALOG 3IEM on REQUEST 


AMPERITE 


Over 
100,000 
Timers 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452.1229 (415)835.1500] 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


It's a good connection to have 

INTERCONNECT SPECIALTIES INC. 


(800) 752-4777 
FAX: (714) 447-3976 


(714) 773-0411 
TELEX: 910 321 0310 


AMPHENOL 


R.F. AND COAXIAL 
CONNECTORS & CABLE 


( 800 ) 752-4777 


Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 



ELECTRONICS 

(415)834-5888 

610 E 10th St . Oakland. CA 94606 

Amphenol 

(213)452.8IN)2 



EEM1989 


North American offices oniy. R>r woridwide reps & distributors, see Vol. W. 
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AMPHEN 


Manufacturers and Sales Offices Directory 


DE Wilmingtoa Amphenol RFSis. ... .. 215-825-9165 

FL Maitland, Hutto Hawkins Assocs. ..... 305-831-2474 

QA l^torcross, Electrarnsurk Ina ... 404-446-7915 

ID Boise^ Ciown/Quad Rep .... 208-344-9588 

IL Usie, CkMinect Plus. 312-355-6363 

IN Indianapolis, Leslie M. Devoe Co. ..... 317-842-3245 

MD Coiurnbia, Cornps. & Assemblies...... 301-381-1800 

Ml Farmington Hill^ R.C.Merch8ffit A Ca 

.. 313-476-4600 

Ml St Joseph, RC. Merchant &Ca. 616-983-7378 

MN Minneapolis, Amphenol RF Sis.. 612-869-8243 

NH Amherst D. A Crowley Assocs.. 603-673-7050 

NJ Wayne, Astrorep Ina. 201-696-8200 

NM Albuquerque,ReptronixLtd .. 505-292-1718 

NY Babylon, Astrorep Inc. .. 516422-2500 

NY Rochester, LamTec Sis. Corp. 716-377-1210 

NY Syracuse, LamTec Sis. Corp. . 315-6824780 

NC Greensboro, Amphenol RF Sis.. 91^855-9033 


OH Cleveland Baehr Greenleaf & Assoa 

.... 216-892-1770 

OH Columbus, Baehr Greenleaf & Assoo 

.. .. 614-847-0220 


OH Denton, Baehr Greenleaf & Assoc..... 513-439-0724 

OK Tulsa, Ammon & RIzos . 918-749-6116 

OR Portland, Crown/Quad Rep... 503-620-8320 

PA Philadelphia,AmphenolRFSis........ 215-825-9165 

PA Pittsburgh, Baehr Greenleaf & Assoa 

.. 412-934-3088 

SC Charleston, Amphenol RF Sla . 919-855-9033 

TX Austin, Anxnon & Rizos... 512-454-5131 

TX Dallas, Ammon & Rizos... 214-644-5591 

TX Houston, Ammon & Rizos . 713-781-6240 

WA Seattle, Crown/Quad Rep. 206-643-8100 

Wl Milwaukee Connect Plus .. 414-367-2094 

Wl River Falls, Connect Plus. 715425-0277 

PR Guaynabo, Isla Caribe ES.L. 809-720-4430 

Can Toronto, OnL Amphenol Canada Corp. 

.. 416291-4401 


CA San Jose, Quad Rep (North). 408432-3300 

CO Littieton, Lange Sis., ina ... 3067963600 


FL Maitland, Hutto Hawkins AssocSn Ina 

... 407-831-2474 

FL Pompano Bch, Hutto Hawkins Assocs, Ina 


. 306979-0330 

FL Tampa, Hutto Hawidns Assocs, Ina .. 816251-2970 

GA Norcross,ElctraSis,ina.. 404-448-6554 

IL Usie Connect-Plus, Ina . 312-355-6363 

IN Indianapolis, Leslie M. DeVoe Co.. 317-842-3245 

MD Columbia Conryjs. & Assemblies. 301-381-1800 


Ml Farmington Hills, R C. Merchant & Co, ina 


... 313476-4600 

Ml St Joseph, R C. Merchant & Co, ina 

. 6169867378 

MN MInneapolie Design Technig.. 612-631-3738 

MO St Charles, Midwest Tech. Sis. . 314-441-1012 

NJ Wayne Astrorep. Ina . 201-6968200 

NM Albuquerque O'Donnell & Assoce .... 505-889-4522 

NY Babylon, Astrorep, ina. 516422-2500 

NY Fairport Lamtee Ina. 716377-1210 

NY Maniiue Lamtee Ina . 315-6824780 

NC Cary, Elctm. Sis, Ina../.. 919467-8486 

OH Cleveland, Baehr Greenleaf. 216892-1770 

OH Columbue Baehr Greenleaf . 614-847-0220 

OH Dayton, Baehr Greenleaf . 516439-0724 

OK Tulse Ammon & Rizos . 916749-6116 

OR McMinnville Electro Design, Ina. 506472-0481 

PA Pittsburgh, Baehr Greenleaf . 412-7762151 

TX Austin, Ammon & Rizos. 512-454-5131 

TX Houston, Ammon & Rizos . 716781-6240 

TX Richardson, Ammon & Rizos . 214-644-5591 

UT Salt Lake City, Lange Sis, Ina . 801-487-0843 

WA Redmond, Electro Desige Ina . 206-8667400 

PR Guaynabo, Isla Caribe Electro Sis, Ina 

. 806724-1572 

MA Maribore Spectra-Strip SI&. 508481-2820 


AMPHENOL/SPECTRA STRIP, 720 Sherman Avenue 
Hamden, CT 06514, Tel: 206281-3200, FAX: 206281- 


5872; EmpL: 119..... C»1267,1287,1765 

Locsd Sales Offices & Reps 

AL Huntsville Elctm. Sis, Ina . 2065361735 

AZ Phoenix, O'Donnell & Assoce .. 602-944-9542 

CA Calabasae Quad Rep . 816887-3711 

CA Irvine Quad Rep (South) . .. 714-7274222 

CA San Diego, Quad Rep . . 6165668330 




It's a good connection to have 


INTERCONNECT SPECIALTIES INC. 


(800) 752-4777 (714) 773-0411 

FAX: (714) 447-3976 TELEX: 9i0 321 0310 


^ AMPHENOL 


R.F. AND COAXIAL 
CONNECTORS & CABLE 


( 800 ) 752-4777 


nmpuFieR 
%Mm Resemiai 

FAX: 215-723-5688 

AMPLIFIER RESEARCH 160 School House Rd. 
Souderton, PA 18694-9990, Tel: 2167268181, TWX: 516 
661-6094; FSC Na: 30639; Empl: 72; Sis. Mgr: L Pokomy 

. D»1002-1003 


Local Sa/es Offices & Reps 

AL Huntsville W. A Brown Instre . 2068369224 

AZ Tempe Mar Tech Assoce . 6024968648 

CA N. Hollywood O'Halloran Assoa. 216877-0173 

CA Palo Alto, O'Halloran Assoa . 4169661600 

CO Boulder, H Base Assoa.. 3065367509 

CT Hamden, JRL Assoc. . 206281-3161 

FL Ft Lauderdale W. A Brown instre, Ina 

... 306776-6661 

FL Melbourne WA Brown Instre, Ina .... 407-723-0766 

FL Orlande WA Brown Instre, Ina.'. 407-6469660 

FL Tampe W. A Brown Instre, Ina. 816977-5460 

GA Atlanta W. A Brown Instre, Ina ... 404-441-2980 

GA Norcrose W. A Brown Instre, Ina. 4044467160 

IL Park Ridge Elctm Instr. Assoce. 312-2962290 

IN Indlanapolie Elctm Instr. Assoce ..... 317-257-7231 

KS Lenexe Midtec Assoce, Inc... 916541-0505 

MD Sevema Park, Deimarva Eng. Assoa Ltd 

. 301-647-8388 

MA Lexingtoe RJ. Sickles. 617-862-5100 

MN Minnetonka Elctm instr. Assoce . 612-9367793 

MO St Louie Midtec Assocs, Ina. 314-275-8666 

NJ Westfield Metro Mies. 201-233-6116 

NM Albuquerque Hewitt & Assoce . 5062967746 

NY Amsterdam, Electro-Tech Sle, Ina .... 516864-5524 

NY Hauppauge Metro Mies . 516361-6134 

NC Cary, W. A Brown Instre, Ina .. 9194661120 

OH Dublie Micro Sle.. 614-792-9117 

OH North Olmsted Micro Sle. 216734-3080 

OK Tulsa The Hugh J. Daly Co.. 918-494-7711 

PA Philadelphia R Meyers Assoa. 216224-1663 

TX Austin, Airep Elctme. 512-327-0778 

TX Daliae A'rep Elctme. 214-3494360 

TX Houston, Barmore Assoa. 716944-8171 

UT Bountiful, Herb Bass Assoa . 801-2967100 

WA Seattle J. J. Assoce, ina . 206246-6619 


Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 


AMPLIFONIX, INC, 2010 Cabot Blvd West, Langehome 
PA 19047, Tel: 216757-9600, FAX: 216757-0378; FSC 
Na: 60979; EmpL: 60; Sis. Mgr: Richard P. Dubois; Dist. 
Mgr: Richard P. Dubois 

AMPROBE INSTRUMENT, Core Industries, Inc, 630 
Merrick Rd, Lynbrook, NY 11563, Tel: 5165965600, TWX: 
516225-8403, FAX: 5165965682; EmpL: 200; Sis. Mgr: 
Duncan Ladd VP Sle; Dist. Mgr: W. Eagle 


AMPTEK, INC, 6 De Angelo Dr, Bedford MA 01730, Tel: 
617-2762242, FAX: 617-2768470; Empl: 15 

Local Sales Off ices & Reps 

EXP MA, Plainville Teknis .. 617-6963591 

AMPTRONIX, INC, P.O. Box 8146, Rowland Heighte CA 
91748, Tel: 2166661564; Sis. Mgr: Lou Um; Dist. Mgr: 
Ching Urn 

AMRAD & TRANSCON MFG. CO, DIv. of DJ. 
Assocs, Inc, 8411 South Zero SL Fort Smith, AR 72906 
7045, Tel: 501-452-3987, TELEX: 3791705 DJ USA FAX: 
501452-7752; FSC Na: 55943; EmpL: 17; Sfe. Mgr: M. P. 
Beck; Oisf. Mgr.-M. P. Beck 

AMTEK DIGITAL SYSTEMS, INC, See Actek, Inc. 

AMUNEAL MANUFACTURING CORP., 4737 Darrah 
SL Philadelphia PA 19124, Tel: 2165363000, FAX: 216 
7461715; FSC No.: 23740; Empl: 55; Sfe. Mgr: Larry 


Maltin .. . ... C«1731 

Local Sales Offic^ ^ Reps 

AZ Phoenix, Shefler-Kahn Co... 602-257-9015 

CA Fremont, William Parks Assoc, Ina ... 4167769058 

CA U Canada C.EM, Ina. 8167968358 

CA San Diego, C.EM, Ina.. 6162668911 

CA San Diego, CEM, Ina. 619-692-3551 

CA Santa Ana CEM, Ina .. 714-8362702 

CO Wheatridga Waugaman Assocs, Ina 

. 3034261020 

CT Meriden, MPS Elctme . 2062361414 

FL Melbourne Reynolds & Assocs, Ina 

. 8062561965,407-2567000 

MD Baltimore Muncy Sle ... 301-484-6376 

MA Norwood MPS Elctme. . 617-7668700 

NJ Pennsauken, JA Maguire & Co. Ina .. 609-6665136 

NM Albuquerque Shefier Kahn Co. . 506296-0749 

NY Yonkere Sonkin Assoce. 914-9668282 

OH Kettering, Fi-Ohmer & Assoa .. 513-434-1454 

OR Tigard Reg-West, Ina ...... 503-639-0325 

PA Philadelphia JA Maguire & Ca ...... 215-627-1670 

TX Houstoe Eatman Engrg.. 713-6868339 

TX Rockwall. Eatman Engrg. . 214-771-1903 


UT Salt Lake City, Waugaman Assoa Utah, Ina 

....!. ... 801-261-0802 

UT Salt Lake City, Waugaman Assoce Utah, Ina 


. 801-261-0802 

WA Seattle Reg-West . 2062868351 

EXP NJ, Oradell, Sylvan Ginsbury . 201-261-3200 


ANACOM, 1335 a Claudine Anaheim CA 92805, Tel: 714- 
774-8080, FAX: 714-774-7388 

ANADEX INC, 1080 AvenkJa Acaso, Camarillo, CA 93010, 
Tel: 806987-9660, TWX: 910494-2761, FAX: 806386 
0133; EmpL: 15; Sfe. Mgr: Ken Mathews 


Local SaJes Offices & Reps 

AL Huntsville Currie Peak & Frazier . 2065361506 

AZ RustcoEntpre.. 602-263-0501 

CA Canoga Pk, FLW, Ina . 816719-0037 

CA Carlsbad FLW, Ina. . 619-434-5251 

CA Costa Mesa FLW, Ina.. 714-751 -7512 

CA Fremont, FLW, Ina... 415-651-6511 

CT Wallingford Pat Jenks Assoce. 2062669939 

FL Orlando, Currie, Peak & Frazier. 407-855-0843 

GA Duluth, Currie Peak & Frazier . 404-497-9404 

IL Arlington HgtS, Comtel Midwe^ . 312-392-4040 

IN Independence WKM Assoce ... 216524-5930 

IN Indlanapolie Comtel Midwest ......... 317-2561681 

KS Shawnee Mission, Comtel Midwest ... 9162660762 

LA Lafayette Abcor, Ina. 316237-3865 

MA Beverly. Pat Jenks Assoce .. 506921-4600 

Ml Madison hgte, WKM Assoce . 3165862300 

MN Wayzate Comtel Midwest . 6124761551 

MO SL Louie Comtel Midwest .. 314-991-5363 

NM Albuquerque Rustco Entpre. 5062968620 

NY Plainview, Eastern Metro Assoa. 516931-1414 

NC Greensbore Currie Peak & Frazier ... 916373-0380 

OH Dayton, WKM Assoce .. 516434-7500 

OK Tulsa Abcor, Ina . . . 9167463249 

PA Frazier, FLW Ina.. 216251-9700 

TN Nashville Currie Peak & Frazier_ 615-4560743 

TX Dallae Abcor, Ina. 214-231-8977 

TX Houstoe Abcor, Ina . 7134869251 

Wl New Berlin, Comtel Midwest.. 414-544-6042 


ANADYNE POWER SUPPLY DIVISION, 14005 Stage 
Road Santa Fe Springe CA 906765216, Tel: 216921- 
9364, FAX: 216921-8163; Err^L: 100 

ANAHEIM AUTOMATION, 910 E Orangefair La, 
Anaheim CA 92801, Tel: 714-992-6990, TELEX: 2978217 
MCI, FAX: 714-992-0471; Empl: 35 


North American Offices only. Fbr worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


ANDERS 


ANALOG & DIGITAL PERIPHERALS, INa(ADPI). 251 
South Mulberry, Troy, OH 45373, Tel: 513-339-2241, TWX: 
81CM50-2685. FAX: 513-339-0070; FSC No.: 
31-0949-745: EmpL 19; Sis. Mgr: M. J. Keeney 

ANALOG DEVICES, INC, One Technology Way, P.O. Box 
9106, Norwood, MA 02062-9106, Tel: 617-329-4700, TWX: 


® ANALOG 

MODULES INC. 


710-394-6577; FSC No.: 24355; EmpL: 5200 

ANALOG EQUIPMENT CORPORATION, 5606 PGA 
Blvd, Palm Bch. Gardens, FL 33418, Tel: 407-622-3715, 
FAX: 407-622-4799; FSC No.: 67584; Sis. Mgr: V. Ratner 


ANALOGIC CORP, 8 Centennial Dr, Peabody, MA 01961, 
Tel: 508-977-3000, FAX: 508-681-7144; EmpL: 1300; Sis. 
Mgr: Gary Gross; Dist. Mgr: Chuck Davis 


Local Sales Calces & Reps 

AZ Phoenix, Odyssey I. 602-246-8846 

CA San Carlos, Western Digital & Instr. ... 415-591 -6535 

CA Tustin, Analogic Corp. . 714-543-0616 

CO Englewood, Odyssey I. 303-773-8176 

FL Ft Lauderdale, Analogic CorpL . 305-565-4544 

FL Longwood,Southern Mktg. Assoc. .... 305-682-7317 

KY Florence, Analogic Corp... 606-283-8132 

MD Sykesvilie, Analogic C(^. 301-549-6650 

Ml Plymouth, Analogic Corp.. 313-455-6380 

MN Af^le Valley, Analogic Corp.. 612-432-2111 

NJ Budd Lake, Analogic Corp.. 201-347-7477 

NM Albuquerque, Odyssey I . 505-265-6645 

NY Bayville, Analogic Corp.. 516-628-8640 

NY Frankfort Kapital Instr. SI&. 315-894-4245 

NY Port Chester, Radiation Elctms. Inc.... 914-937-2300 

TX Dallas, Data Mktg Assoc.. 214-661-0300 

ur Salt Lake City, Odyssey I . 801-485-4728 

VA Woodford, Analogic Corp.. 804-633-4761 

WA Redmond, Western Rep . 206-885-0004 

Wl West Bend, Analogic Corp. . 414-334-4145 

Array Processors 

CA San Jose, Analogic Corp.. 408-247-6401 

CT Avon, Power Mark, Inc. . 203-678-0123 

FL Cape Canaveral Analogic Corp. 305-799-2300 

GA Lilbum, Micro-Spec. 404-921-3840 

IL Rolling Meadows, Commodore I . 312-394-5441 

IL Schaumburg Analogic Corp.. 312-882-5880 

MD Columbia, Analogic Corp.. 301-596-5512 

MA Brightoa Power Mark, Inc. 617-783-9500 

Ml Livonia, LowelhWendt Mktg Co. . 313-464-2722 

NJ Boonton, PAF Assoca. 201-335-0680 

NM Albuquerque, ClevelarKi Entprs.. 505-265-7893 

NY Smithtown, PAF Assocs.. 516-360-0940 

OH Chagrin Fails, Midwest Mktg Assocs. 


FAX: 407-834-3806 

ANALOG MODULES, INC., 126 Baywood Avenue, 
Longwood, FL 32750, Tel: 407-339-4355, TELEX: 
ANALOG MOD Cl 467617; FSC No.: 61651; EmpL: 38; 
S/s. Mgr.-W. C. Hudson, VP Mktg . D«1004 

ANALOG SYSTEMS, P.O. Box 17389, Tucson, AZ 85731- 
7389, Tel: 602-2901818, TWX: 275008 (RCA); FSC No.: 
58976; Err^L: 9; Sis. Mgr: Kelli Dayton; Dist. Mgr: Kelli 
Dayton 

ANALYTIC INSTRUMENTS CORPORATION, P.O. 
Box 542845, Dallas, TX 75354, Tel: 214-357-3882; EmpL: 
15; Sis. Mgr: Carl Dreher 


ANAREN MICROWAVE, P.O. Box 178,6635 Kirkville Rd, 
E Syracuse, NY 13057, Tel: 315-432-8909, TELEX: 71- 
685-4503/4567, TWX: 3106864518/4568; FSC No.: 
31597; EmpL: 424 

ANASCO CORPORATION, 42A Cherry Hill Dr, 
Commerce Ctr. Bldg, Danvers, MA 01923, Tel: 800826- 
2726, 508-777-8888, FAX: 508-774-1751 



ANCO 

Electronics Inc. 


FAX: 714-989-9935 

ANCO ELCTRNS., Pan InU., 9852 Crescent Center, 
Rancho Cucamonga, CA 91730, Tel: 714-9461365; EmpL: 
12; Sis. Mgr: Gail Clark; Dist. Mgr: Barry Park, Natl. Sla 
Mgr.. C*1766-1767; D*1078 

AND, William J. Purdy Co., 770 Airport Bivd, 
Burlingame, CA 94010, Tel: 416347-9916, TELEX: 677- 
1439, FAX: 4163401670; FSC No.: (PURDY UW); EmpL: 
30; S/s. Mgr: Clarence Bruce. B«1048-1049,1129 


. . 216247-6655 

OH Dayton, Midwest Mktg Assocs. . 513-4362511 

PA Churchville, Dynamic Elec. 216322-2611 

PA Pittsburgh, Staples. 412-881-5990 

TX Houston, Acudata . 7165802451 

TX Houston, Analogic Corp.. 716541-5331 

Can Nepean, Ont, Computer Aided Des.... 6162260411 

Digital Panel Instrs, Load Cell Digitizing Sys. & 

Temperature Instr. 

AL Birmingham, Regal Controls. 206967-5770 

CA San Jose, Analogic Corp. . 406247-6401 

CT Portland, BBI Elctms . 206342-0648 

FL Ft Lauderdale, Analogic Corp. 

IL Schaumburg Analogic Corp... 312-882-5880 

IN Indianapolis, RDP Corp.. 317-788-4296 

MD Hanover, Commonwealth Controls .... 301 -7965960 

MA Danvers, Analogic. 617-777-4500 

MA HolbrooK McLelian/Vssocs. 617-767-4771 

Ml Livonia, Lowell-Wendt . 313-464-2722 

MO Manchester, Confrol Sys Des . 314-227-4212 

NY Frankfort Kapital Instrs. 316894-4245 

NY NewYorK Flowmaster .. 212-741 -9675 

NC Matthews, Zelco. 704-541-6122 

OH Cleveland, RDP Corp.. 2166563138 

OH Dayton, RDP Corp. 513-2566175 

OK Tulsa, Data Mktg Assocs . 916299-4818 

PA Pittsburgh, Wainwright Tech.. 412-487-5055 

PA Pitttsburg RDP Corp.. 412-487-2217 

TX Austin, Data Mktg Assocs. 512-4467722 

TX Dallas, Data Mktg Assocs.. 214-661 -0300 

TX Houston, Data Mktg Assocs . 7167862511 

VA Richmond, Commonwealth Controls .. 804-271-7700 

TX San Antonio, Data Mktg Assocs. 512-342-3031 

WA Seattle, Brett Assocs. 206-431-8090 

Can Mississaugua, Ont, Tracer Elctms .... 4166267752 


ANALOGIC CORP., Data Conversion Prods. Grp., 
Audubon RcL Wakefield, MA 01880, Tel: 506977-3000, 
TELEX: 466069; EmpL: 1900; S/s. Mgr: John J. Flynn 

ANALOGIC/ 3H, 1701 Rollins Rd, Burlingame, CA 94010, 
Tel: 406734-5970, TELEX: 352022, FAX: 406734-5139; 
S/s. Mgr.-Nabeel Tstt-azi 


Local Sales Offices & Reps 

AL Huntsville, Cum'e, Peak, Frazier. 2065361506 

AZ Phoenix, C. T. Carlberg & Assoc.. 602-4660750 

CA Anaheim, Impact. 714-5369933 

CA Burlingame, William J. Purdy. 416347-7701 

CO Englewood William J. Purdy Assoc.... 3067962211 

CT Meriden, Advance Conp. Sis. 2062366891 

FL OrlarKk), Currie, Peak, Frazier. 3068560843 

IL Elmhurst F.F./HIII Gray, Ina . 312-832-4101 

IN Indianapolis, John Sukup, Inc.. 317-2565501 

MA Framingham, Gallagher Assocs, Ina .. 508-6262346 

Ml E Detroit Jack M. Thorpe Co. . 313-7766363 

MN Minneapolis, Hei-Ute Sis . 612-861-6051 

MO Grandview, Harris-Hanson. 8167666200 

NJ Hopelawn, Kamco Indl. Sis, Ina. 201-442-6252 

NM Albuquerque, C. T. Carlson & Assocs 

. 5068361448 

NY Victor, Net Sis, Inc. . 7162261030 

NC Greensboro, Currie, Peak & Frazier, Inc. 

.. 916373-0380 

OH Cleveland Marlow Assocs . 216991-6500 

OR Beaverton, Pacific Mktg Specialists ... 506641-9373 

TN Smyrna, Currie, Peak & Frazier . 615-4560743 

TX Dallas, Elcom Mktg. 214-241-2166344390024 

WA Redmond Pacific Mktg Specialists ... 206882-3144 

Can Oakville, OnL Haltronics, Ltd . 416844-2121 

Local Distributors 

AL Huntsville, Newark Elctms. 206847-9092 

AZ Tempe, Newark Elctms . 602-9667441 

CA Anaheim, A to Z Elctms . 714-632-1620 

CA Foster City, Newark Elctms. 416572-8300 

CA Fremont Allied Elctms . 4167760590 

CA Hawthorne, Kent. . 2169760997 

CA Inglewood Newark Elctms . 2166760020 

CA Los Angeles, Trebor Elctms . 216641-8304 

CA Sacramento, Integrated Elctms 916424-5297 

CA San Jose, Rose Elctrn. 406943-0200 

CA San Jose, Sierra West Elctms.. 406^67477 

CA Sunriyvale, Penstock . 4067360300 

CA Torrance, Kent Elctms . 2163262700 

CO Arvada, Denver Beta Wintronics ...... 303-431-7161 

CO Denver, Integrated Etefirrs .. 306292-6121 

CO Denver, Newark EkJtrna . 306757-5834 

CT Stratford Utronics, Inc.. 2063764201 


CT Wallingford Sager Electrical Supp..... 2062654600 

FL Clearwater, Allied Elctms .. 816539-0369 

FL Cleanwater, Newark Elctms. . 813-441-3804 

FL Melbourne, Rome Elctms South. 306242-8151 

FL Miami ESL Elctm Distr. . 305-633-6973 

GA Norcross, Allied Elctms. 404-4468595 

IL Chicago, Fed Screw Prods. 3124765744 

IL Chicago, Newark Elctms . 312-784-5100 

IL Elgin, Allied Elctms. 312-697-8200 

IL Ros^nont Advent Elctms. 312-297-6200 

IL Schaumburg Newark Elctms. 312-3168980 

IN Indianapolis, Advent Elctms . 317-872-4910 

IN Indianapolis, Newark Elctms. 317-872-7070 

IN Merrillville, Newark Elctms .. 2167362787 

lA Cedar Rapids, Advent Elctms . .. 806332-8407 

KS Overland Park Newark Elctms. 913-677-0727 

MA Canton, Almo Elctms. 617-821-1450 

MA Columbia, Allied Elctms . 301-381-1560 

MA Lynn, Land Elctra Supg . 617-592-2220 

Ml Farmington Hills, Advent Elect.. 313-447-1650 

Ml Grand Rapids, Newark Elctms. 616-4569190 

Ml Uvonia, Shand Elctms;. 316591-3980 

Ml Oak Pk, Newark Elctms. 316967-0600 

MN Minneapolis, Newark Elctms . 612-331-6350 

MO St Louis, Newark Elctms. 314421-5066 

NE Omaha, Newark Elctms .. 402-392-1221 

NH Nashua, Newark Elctms. 6068869110 

NJ Bordentown, Newark Elctms . 6062984450 

NJ Cranford Garden State Elect. 201-272-6400 

NM Albuquerque, Newark Elctms. 506883-6181 

NY Buffalo, Genessee Radio & Parts Co., Ina 

. 7168769661 

NY E Syracuse, ADD Elctms .. 315437-0200 

NY Farmingdale, Midway Indl Elctms .... 516293-6800 

NY Rochester, Allied Elctms . 717-244-9440 

NY Rochester, Slmcona. 7163263230 

NY Rome, Rome Elctms . 316337-5400 

NY Syracuse, Newark Elctms . 315437-6611 

NC Greensboro, Newark Elctms. 916292-7240 

NC Raleigh, Allied Elctms. 9168765845 

OH Cincinnati, Newark Elctms. 516771-9700 

OH Cleveland Newark Elctms . 216391-9330 

OH Dayton, Stotts-Friedman .. 5162965555 

OH Warren, REM Elect. 2163761300 

OR Beaverton, Almac Elctms Grp.. 503-641-9070 

OR Portland Newark Elctms . 506257-0741 

OR Portland Radar Elea Co., Inc. 506232-3404 

PA Drexel Hill Kass Elect. 2154462300 

PA Philadelphia, Almo Elctms. 2166964000 

PA Pittsburgh, Newark Elctifis . 412-367-2790 

SC Greenville, Newark Elctms . 8062869610 

TN Knoxville, New Elctms . 616588-6496 

TX Fort Worth, Allied Elctms. 817-3365401 

TX Garland Newark Elctms . 214-487-8144 

TX Houston, Newark Elctms. 7167861629 

TX Irving Newark Elctms. 214-2561355 

UT Salt Lake City, Standard Supp. Co. 801-4863371 

UT West Valley City, Salt Lake Beta Wintronic 

. 801-4861882 

VA Richmond Newark Elctms . 804-282-5671 

WA Bellevue, Almac Elctms Corp. . 2066469992 

WA Richland Radar Elea. 5069468336 

WA Seattle, Allied Elctms. 206547-2827 

Wl Mequon, Lakeview Elctms Corp.. 414-377-8250 

Can Oakville, Ont, PATtronics Ltd . 416844-2121 

Can Rexdale, OnL Newark Elctms. 416-6761130 


ANDEEN-HAGERLING, INC., 31899 Miles Road Chagrin 
Falls, OH 44022, Tel: 216-349-0370, TELEX: 4931432; 
EmpL: 14; Sis. Mgr: Eric Whitman 


ANDERS, INC, 77 Wolcott Rd, Simsbury, CT 06070, Tel: 
203-6567666, FAX: 206651-5597; FSC Na: 52045; 
EmpL: 18; Sis. Mgr: Donald W. Miner 

ANDERSEN LABORATORIES, 45 Old Iron Ore Rd, 
Bloomfield CT 06002, Tel: 2062869090, FAX: 206242- 
4472; FSC No.: 03947; EmpL: 130; S/s. Mgr: Richard 
Johnson .. A-1343,1505,1685,1777 


Local Sales Offices & Reps 
AZ Scottsdale, Thorson, Desert States, Ina 

. 602-9962444 

CA Encinitas, Andersen Labs ............ 616944-9982 

CA San Jose, Bayshore Microwave.. 408-434-6848 

CA Santa Ana, SSK USA Inc........ 714-250-4073 

CO Aurora, Thorson, Desert States Ina ... 306671-7344 
FL Indian Harbor,S.EComp.Sis ........ 3067763767 

GA Atlants S.E Comp. Sis .. 404-451-5353 

IL Northfield Feller Assocs .. 312-446-8065 

lA Cedar Rapids, Feller Assocs .. 316364-0566 

MD Ellicott City, Thiem Assocs . 301-465-4630 

MD Owings Mills Neal Deoul Assocs. 301-363-4311 

MA Wayland High Tech Sis .. 617-6663838 

NM Albuquerque, Thorson, Desert States, ina 

.. 506293-8555 

NY Melville, Carnes Assocs .............. 516-694-1600 

NY Rockville Qr, Milano Bros.. 516764-2200 
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ANDERS 


NY Utica, Upstate Engrg Sis. ............ 315-797-6721 

PA Hunting^ Vail^, Ratal Assoa...... 215-947-4825 

TX Dallas, hMlonald Assocs. ............ 214-238-1858 

Can St Laurent, due., RP. Microwave .,... 514-335-2335 



Anderson Electronics, Inc. 


FAX: 814-696-0403 

ANDERSON ELECTRONICS P. O. Box 89, 

Hollidaysbuig, PA 16648, Tel: 814-695-4428; EmpL: 60; 


S/s. Mgr.-W. H. Anderson . A*1344 

Ijocal S€^es Off ices & Reps 

CA U Habra, GRU Assocs.. 213-691-2993 

CA Sunnyvale, Logan Sis...... 408-732-6020 

FL Melbourne, Southern Elctms. Sis. Co. 

. 305-242-9661 

GA Uwrenceville, a T. Funderburk, Inc. .. 404-963-9495 

IL South Elgin, RK. Elctm. .. 312-695-8552 

MA Woburn, Microwave Comp. Mktg., Inc. 

.. 617-273-3106 

Ml Southfield, R G. Nordstrom & Go.. 313-558-7373 

NY Smithtown,LLPAF Assocs. . 516-360-0940 

NC Raleigh, a T. Funderburk, Ina . 919-782-3493 

OH Worthington, Eicbn. Sis. & Technig. Inc. 

.. 614-436-9452 

PA Rydal, Espy Sis. .. 215-576-0780 

TX Plano, GW Prods.. 214-422-1746 

WA Seatti^ Harry Levinson Co.. 206-382-1300 


Can Hamilton, Ont, Cartwright South All Assocs. 

.. 418528-0294 

ANDERSON POWER PRODUCTS, Div. of High 
Voltage Engineering 145 Newton St, Boston, MA 
02135, Tel: 617-787-5880, TELEX: 940453, FAX: 617-254- 
9217 

ANDON ELCTRNS. CORP., 4 Court Dr., Uncoln, Rl 
02865, Tel: 401-333-0388, FAX: 401-333-0278; FSC No.; 
OEBT2; EmpL: 55; Sis. Mgr: Irene Small; Dist Mgr: Irene 
Small .. C«1268-1270 

ANDOVER, INC., 310 North Earl Avenue. Lafayette, IN 
47904, Tel: 317-447-1157, FAX: 317-447-1150; EmpL: 
120; Sis. Mgr: Harry O. Minns ’ 


ANDREW CORP., 10500 W. 153rd SL Orland Pk, IL 60462, 
Tel: 8082581479, TELEX: 283897, FAX; 312-3485943; 
Sis. Mgr: Carl Van Hecke 

ANDREWS BEARINGS, Ina Bearing Company, Inc., 
New Cut Road, P.O. Box 570, Spartanburg SC 29304, Tel: 
8085884541, TWX: 818282-2578 

ANDROTEK/DMI, Box 29098, Columbus, OH 43229, Tel: 
614-882-7821, FAX: 614-882-7824; S/s. Mgr: Jim Shirely 

ANGHEL LABORATORIES. INC., 3 Route 46 West 
Fairfield, NJ 07006, Tel: 201-5781116, TELEX: 888193 
Anghel UD, FAX: 201-5789286; FSC No.: 59530; EmpL: 
60; S/s./Iffgr.-Richard PechfekJer 

ANGO ELECTRONICS CORP., 16 North Third SL 
Harrison, NJ 07029, Tel: 201-484-1115, FAX: 201-484- 
0530; S/s, Mgr.-Brian K Yuen. C*1010 


ANGSTROHM 


FAX: 215-2980697 

ANGSTROHM PRECISION, INC., A Sub of Vishay 
Intertechnology, 63 Lincoln Highway, Malvern, PA 
19355, Tel: 218644-1300, TWX: 5186685812; EmpL: 


500; Dist. Mgr: Iris Demeritt ...... A*1874-1875, 2082 

Local Sales Off ices & Reps 

AL Huntsville,JWLAssocs. .. 2088881712 

AZ Phoenix, Howe & Howe . 602-264-7971 

CA Los Alamitos, Reed Elctms.. . 2185986676 

CA Redwood City, James S. Heaton Co... 418367-9000 

CA San Diego, Vishay Res. Sya Grp.. 619-6985112 

CO Englewood, Comps. Sla Inc . ... 3087788060 

CT Wallingforct Comp Rep Assocs........ 2082681145 


FL Altamonte Springs, Semtronic Msocs. 

...... 308831-8233 


Manufacturers and Sales Offices Directory 


FL Clearwater, Semtronic Assocs.. 813-461-4675 

FL Ft Lauderdale, Semtronic Assocs. .... 308731-2484 

GA Atlanta, JWL Assocs. .. 404-3287643 

ID Boise, N.R Schultz Co. . 208377-8686 

IL Rolling Meadowa Eagle Tech. Sla .... 312-991-0700 

IN CaniieL Shamrock Elctm. Sla ......... 317-8485265 

KS Olathe, Technical Sla Assoca . 9188282800 

MD Luthenrille, JA Doughterty Sla Co. ... 301-321-7890 

MA Westwood, Comp Rep Assoca . 617-3286454 

Ml Plymouth, Jay Mktg Assoca. 313-4581200 

MO St Louia Technical Sla Assoca .. 314-521-2044 

NJ Flandera K & R Engrg Sla Co. . 201-584-6235 

NM Albuquerque, Nelco Electronix. 5082981399 

NY Rochester, L-Mar Assoca. 718381-9100 

NC Charlotta JWL Assoca . 704-541-5750 

NC Raleigh, JWL Assoca. 918787-4826 

OH Aurora EMA, Inc. . 218562-6104 

OH Centervilla EMMna .. 513-4382800 

OR Beaverton, N. R Schultz Co.. 5086481644 

PA Horsham, TMI . 218441-4300 

PA Malvern, Vishay Resistive Sya Grp.... 218644-1300 

TX Dallaa Edward F. Aymond Co.. 214-8287620 

TX Houston, Vishay Resistive Sya Grp. .. 7185580568 

UT Salt Lake City, Hanis/CSI . 801-974-5155 

WA Bellevue, N.R Schultz Co.. 206-454-0300 

PR Caguaa Comp. Rep. Assoca . 808746-6550 

Can Concord, OnL Kaybonica Ina . 4186682262 

Can Kawata OnL Kaytronica Inc. . 618564-0080 

Can St Laurent Oue., Kaytronica Ina . 514-7485800 

Can Surrey, B.C, Kaytronica Inc.... 604-581-5005 

Local Distributors 

AZ Tempo, Shelley-Ragon, Ina. 602-894-2058 

AZ TempaTTI,lna . . 602-431-1191 

CA Chatsworth, Petell/Passive Compa Ina 

. 8187088838 

CA Chatsworth, Shelley-Ragon, Ina . 8189983333 

CA Chatsworth, TTI, Ina. 8187081010 

CA Milipitaa TTT. Ina .. 4089485577 

CA San Diego, Shelley-Ragon, Inc. . 619-4587133 

CA San Diego, TTI, Inc.. 618587-4888 

CA San Josa Shelley-Ragon, Inc. .. 408-432-0600 

CA Santa Ana TT L Inc. . 714-641-9393 

CO Denver, TR Ina . 303-4286806 

CO Englewood, Shelley-Ragon, Inc._ 308762-0670 

CT Wallingford, TT I, Ina .. 208284-7474 

FL Orlando. TT I. Inc...... 407-8581000 

FL Tampa Shelley-Ragon, Ina. 8186286560 

FL Tapa Impala Eictma, Inc.. 818885-4747 

GA NorcrosaTn,lna . 404-662-0911 

ID Coer d’Alene, A-l Eictma . 2087683280 

IL Lombard, Shelley-Ragon, Ina. 312-6288833 

IL Palatina Ohm Eictma . 312-3585500 

lA Cedar RapidaShelley-Ragon, Inc. .... 3183780525 

MD Baltimora RESCO/Baltimore. 301-5280500 

MD Beltsville, RESCO/Washington . 301-937-9100 

MD Columbia TT I, Ina. 301-9981334 

MA Wilmington, TT I, Inc. .. 508-6584700 

MN Eden Prairie, TTI. Inc.. 612-944-5080 

MN StPauLShelley-Ragon,Inc. .. 612-642-2828 

MO Hazlewood, Shelley-Ragon, Inc.... 314-454-0480 

MO Independence, Shelley-Ragon, Inc..... 818254-3410 

NJ Flandera VKR Svca, Ina . 201-584-6393 

NJ Mt Laurel, TTI Inc.. 608234-6400 

NY Farmingdala Command Eictma Corp. 

. 5182981212 

NY Hauppauge,MastDistra,Inc. .. 518273-4422 

NY Medford, Shelley-Ragon, Ina. 518447-2000 

NY Ronkonkoma TTI, Inc.. 518737-2000 

NY Valley Stream, L & S Eictma. 518561-2474 

OH Cleveland, Specialized Compa Sla ... 216-464-0405 

OH Dayton, Micro Mil Div. . 513-434-8231 

OH Worthington, TTI, Inc... 614-8485770 

OR Beaverton, Shelley-Ragon, Inc. 508641-1691 

PA Malvern, Vishay Resistive Sya Grp. ... 218644-1300 

TX Dallaa Shelley-Ragon, Ina.. 214-3482424 

TX FtWorth,TTI,lrKX . 817-831-8300 

TX Ft Worth, TTI, Inc. . 817-5983100 

TX Houston, Texas Comp. Corp. . 713-4683882 

WA Redmond, Shelley-Ragon. 2088882220 

WA Redmond, TTI, Ina. 208882-0291 

Can Concord, OnL Kaytronics. 416-6682262 

Can Kawata OnL Kaytronics. 618564-0080 

Can Quebec, Kaytronica Inc. .. 514-7485800 

Can Surrey, B.C., Kaytronics .. 604-581-5005 

ANNULUS TECHNICAL INDUSTRIES, INC., P.O. Box 


7407,1296 Osprey Dr., Ancaster, Ontario, CAN L9G 4G4, 
Tel: 4186488100, FAX: 4186488102; EmpL: 16; Sis. 
Mgr: Don MacAdam 

ANORAD CORP., 110 Oser Ave, Hauppauge, NY 11788, 
Tel: 518231-1995, TWX: 518227-9894; EmpL: 280; Sis. 
Mgr: Sam Singer 

ANRITSU, 15 Thornton RcL Oakland, NJ 07436, Tel: 201- 
337-1111, 8082587234, TELEX: 64-2141 

ANRITSUOKLD, FAX: 201-337-1033; EmpL; 75; Sts. Mgr: 
Mike Riley 


Local Sales (Mces & Reps 
CA San Josa Anritsu .. 

FL Melbouma Anritsu . 

GA NorcrosaAnritsu 
IN Columbua Anritsu ...... 

KS Overland Park, Anritsu .. 
MD Gaithersburg Anritsu ... 

MA Nashua Anritsu __ 

TX Dallaa Anritsu. 


408434-6666 

308951-7302 

404-6681541 

812-372-0516 

918451-4438 

301-5980300 

608888-0230 

214-991-8864 


ANRITSU METER CO. OF AMERICA, 795 Franklin Ave, 
Franklin Lakea NJ 07417, Tel: 201-848-0033, TELEX: 
136011, FAX: 201-8481845; EmpL: 4 


ANRO ELCTRN. INDS. LTD, No. 1-670 Progress Avo, 
Scarborough, ON, Canada M1H 3A4, Tel: 418439-6320, 
FAX: 4184387359; EmpL: 135; Sis. Mgr: W. Welk 

ANSLEY ELECTRONICS, DIVISION OF THOMAS & 
BETTS, See T & B/Ansley Corp. 

ANSONICS, INC, P.O. Box 910, Halfway, OR .97834, Tel: 
508742-7475; EmpL: 6 " 

ANTEL OPTRONICS INC, 3325B Mainway, Burlington, 
Ontario, Canada L7M 1A6, Tel: 4183385507, TELEX: 
061-8489, FAX: 4183385141; EmpL: 14; Sis. Mgr: J. D. 
Brown 

ANTENNA RESEARCH ASSOCIATES, 11317 
Frederick Ava, Beltsvilla MD 20705, Tel; 301-937-8888, 
TELEX: 374-6620; FSC No.: 23360; EmpL: 30; Sis. Mgr: 
H.W. Rapalus 

ANTENNA SPECIALISTS, The Allen Group, 30500 
Bruce Industrial Pkwy, Cleveland, OH 44139, Tel: 218348 
8400, TELEX: 4332133 (AS INTL CLV), FAX: 218348 
8407; EmpL: 1000; Sis. Mgr: Cleve Watkins-OEM; Dist. 
Mgr: Bob Levy-Distr. 


ANTEX DIVISION, 24 Tioga Way, P.O.Box 615, 
Marblehead, MA 01945, Tel: 617-631-7100, FAX: 617-631 - 
8887; S/s. A^gr.‘C. Loutrel; 0/sf. Afgr.* C. Loutrel 

ANTEX ELECTRONICS CORP, 16100 S. Figueroa SL 
Gardena CA 9024a Tel: 218532-3092, FAX: 218532- 
8509; EmpL: 53; Sis. Mgr: Richard Gross; Dist. Mgr: 
Richard Gross 

ANTONA CORP, 1643 1 /2 Westwood Blvd, Los Angelea 
CA 90024-5603, Tel: 2184788995, FAX: 213-4787112; 
Sis. Mgr: Katherine Capanna 

ANVIL CASES, INC, 4128 Temple City Blvd, Rosemead, 
CA 91770, Tel: 8185788614, 808242-4466, 808428 
4279{outslde CA), TWX: 918587-4935; FSC No.: 
FNCM59288; EmpL: 180; 5/s.Ron Phenicie 

A. P. CIRCUIT, 256 Lincoln Ave, Brooklyn, NY 11208, Tel: 
718827-5991, TELEX: 428759, FAX: 718235-4418 

. A*1687-1689 


Local Sales Offices & Reps 

Ml Southfield, Comtel Irrstrs. . 3183582505 

NJ Matawan, Reps Five.. 201-4982315 

OH Cleveland, Comtel Instrs. . 218442-8080 

OH Daytoa Comtel Instrs. . 5182987573 


APEC FIBER OPTICS CORP, 1702-D Ponderosa 
College Station, TX 77840, Tel: 409-6985397, FAX: 408 
6981205; EmpL; 15; S/s. Mgr: Mary Lynn Johnson; Dist. 
/Ifgr.* Mary Lynn Johnson 



FAX: 602-888-3329 

APEX MICROTECHNOLOGY CORP., 5980 N. 
Shannon Rd, Tucson, AZ 85741, Tel: 602-742-8600, 
TELEX: 170631; FSC No.: 60024; EmpL: 100; Sis. Mgr: 
Lynne Shumaker; D/sf. Mgr.* Bridget Riceci-Byme 
. .. D-1005 


Local Sales Offices & Reps 
AL Huntsville, Curria Peak & Frazier, Ina 


CA LagunaHiilaConprod .... 
CA Los Altoa Kolm Mktg ..... 
CA Los Altoa KOLM Mktg ... 
CT Guilford, Daia Mark Inc... 
MD Elicott City, Nelson Eictma 


2085381506 

714-361-0765, 

4189482635 

4189482635 

203-4580575 

301-747-7887 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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ARIES 


Manufacturers and Sales Offices Directory 


FL Orlando, Currie, Peak & Frazier, inc.... 407-855-0843 

GA Duiuth, Currie, Peak & Frazier, Inc. .... 404^97-9404 

IL Buffalo, Torkelson Assocs.. 312-520-0710, 

IN Ft Wayne, TX SI&. 219-489-4447 

lA Cedar Rapids, Torkelson Assocs.. 319-373-0200, 

MD Elllcot City, Nelson Elctma . 301-747-7887 

MD Ellicott City, Nelson Elctms.. 301-747-7887 

MN Minneapolis, Torkelson Assocs.. 612-835-2414, 

MA Woburn, Signal Sis. Engrg.. 617-938-787^ 

NJ Flanders, K & R Engrg. SI& . 201-584-5235, 

NY Fairport bbd Elctms.. 716-4254101 

NC Greensboro, Currie, Peak & Frazier Inc. 

. 919-373-0380 

IN Fort Wayne, TX Sales . 219-4894447 

TX Dallas, Repmasters. 214-247-6236 

TX Sherman, Repmaster. 214-247-6236 

Wl Waukesha, Torkelson Assocs. . 414-784-7736, 

Local Distributors 

Can Mississauga, Ont, bbd Elctms.... 416-821-7800, 


Local Sales Offices & Reps 

CA Lennox, Dae Joon Etotms.. 213-674-0219 

CT Branford, Abbott-Allison Co, Inc.. 203-481-0405 

MD Hagerstown, Stinson Assocs, Ina. 301-790-1193 

NY Rochester, AJ. Electro Mktg.. 716426-3598 

VA Reston, Stinson Assocs, Inc.. 703-620-0088 


APPLIED SOFTWARE TECH., INC, 1908 Cliff Valley 
Way, N.E, Atlanta, GA 30329, Tel: 404-663-8660; EmpL: 29; 
Sis. Mgr: Jim A Moss 

APSCO, INC, 5976 Heisley Road, Mentor, OH 44060, Tel: 
216-352-8961, TELEX: 284580, FAX: 216-354-7306; 
Err^L: 200; Sfe. Mgr: Robert G. Borgia 

APTEK TECHNOLOGIES, INC, Aptek Microsystems, 
700 N. W. 12th Ave, Deerfield Beach, FL 33442, Tel: 305- 
421-8450, TELEX: 441020, FAX: 305-421-8044; FSC No.: 


AREMCO PRODUCTS, INC, Box 429, Ossining, NY 
10562, Tel: 914-762-0685, TELEX: 13-7442, FAX: 914- 
762-1663; ErrpL: 30; S/s. Mgr.-Brian Miles 

AR.F. PRODS, 2559 75th SL Boulder, CO 80301, Tel: 303- 
4434844, FAX: 303443-4846; Empl: 10; Sis. Mgr: Tersh 
Clark 

ARGA CONTROLS, 35 E Glenarm SL Pasadena, CA 
91105, Tel: 213-682-3314, FAX: 818-799-9407; FSC No.: 
50290; EmpL: 20; S/s. Mgr.-Linda Galman 


Local Sales Offices & Reps 

LA Lafayette, Kemp Ensprg. Svca. 318-269-9452 

MN Minneapolis, Robert Marsh . 612-729-9345 

OK Tulsa, Kemp Engrg Svcs.. 918-663-4501 

TX Addison, Kemp Engrg Svca. 214-931-7100 

TX Houston, Kemp Engrg Svcs. 713-466-1465 


APM-HEXSEAL, 44 Honeck SL Englewood, NJ 07631, Tel: 
201-569-5700, TELEX: 13-3403; FSC No.: 97539; Empl.: 
34; S/s. Mgr.-Charles Lentini; D/sf. Mgr.-Charles Lentini 

APOLLO LASERS, INC, 20415 Nordhoff SL Chatsworth, 
CA 91311, Tel: 818-407-3000, TELEX: 66-2278, FAX: 818- 
882-5900; Empl: 40; Sis. Mgr: Dexter W. Gocha; Dist. 
Mgr: Ralph Page 

APOLLO MAGNETICS CORP, 2720 W. Beverly Blvd, 
Los Angeles, CA 90057, Tel: 213-381-2500, TWX: 910- 
321-4348, FAX: 213-3844067; Empl: 420; Sis. Mgr: 
Charles Williams . D«10T9 


36741; EmpL: 150; Sis. Mgr: Dwain L Jenkins, Exec. VP & 
GM 

AP.W. CO, INC, 72 W. Main, Rockaway, NJ 07866, Tel: 
201-627-0643, FAX: 201-627-6396; Empl.: 16 


apx dSmi PRODUCTS 


ARGENT ELECTRONICS, 3245 S County Rd, 25A Troy, 
OH 45373, Tel: 513-335-0031; FSC Na: 55901; EmpL: 20; 
S/s. Mgr: Paul J. Gilmore 

ARGO ELECTRONICS, INC, 5054 Bleecker SL Baldwin 
ParK CA 91706, Tel: 818-962-8422, FAX: 818-960*7312; 
EmpL: 12 

ARGOS PRODS, 600 S Sycamore SL Genoa, IL 60135, 
Tel: 815-784-5118; EmpL: 50; S/s. Mgr: Ron Evers 

ARGO TRANSDATA CORP, 1 Heritage Pk, CHnton, CT 


APPLETON PAPERS INC, P.O. Box 359, Appleton, Wl 
5491 a Tel: 414-734-9841, TELEX: 262752; Empl: 3,500; 
S/s. Mgr: Ken Nissen; Dist. Mgr: John Conley 

APPLIED CONTROLS CO, INC, 1275 Bloomfield Ave, 
Fairfield, NJ 07006-2828 Tel: 201-227-5454; FSC No.: 
4A725; EmpL: 20; S/s. Mgr: W. Merel 

APPLIED DATA COMMUNICATIONS, 14272 
Chambers Rd, Tustin, CA 92680, Tel: 714-731-9000, 
TELEX: 183823 ADC, FAX: 714-838-7172; EmpL: 50; S/s. 
Mgr: Ben Smith 

APPLIED DATA SYSTEMS, 409A East Preston SL 
Baltimore, MD 21208 Tel: 800-541-2003, 301-576-0335, 
FAX: 301-576-0338; Empl.: 6. B*1050 

APPLIED ELECTRO TECHNLG., INTL, See STI- 
Control Components DIv. 

APPLIED ENGINEERING PRODUCTS, P.O. Box A-D, 
Amity Sta, New Haven, CT 06525, Tel: 203-387-5288 
TWX: 710-465-1173, FAX: 203-387-7832; FSC No.: 19505; 
EmpL:85; S/s. Mgr.-C. Goff; D/s/. Mgr.-C. Goff 

APPLIED INFORMATION SYSTEMS, INC, 500 
Eastowne Dr, Suite 207, Chapel Hill, NC 27514, Tel: 919- 
942-7801, 800-334-5510, TELEX: 701365, FAX: 919493- 
7563; S/s. Mgr: Deborah U. Hopper 

APPLIED MAGNETICS, 75 Robin Hill Rd, Goleta, CA 
93117, Tel: 805-683-5353, TWX: 910-334-1195, FAX: 805- 
967-8227; FSC No.: 11935; EmpL: 9000; S/s. Mgr: O. M. 
Fundingsland 

APPLIED MICRO CIRCUITS CORP, 6195 Lusk Blvd, 
San Diego, CA 92121, Tel: 619450-9333, TWX: 910-337- 
1136; FSC No.: 367 4112; Empl: 235; S/s. Mgr: Greg 
Barnhart 

APPLIED MICROSYSTEMS CORP, 5020 148th Ave, 
N.E, P.O. Box 97008 Redmond, WA 98073-9708 Tel: 206- 
882-2000, 800426-3925, TELEX: 185196APMCRO UT, 
FAX: 206-883-3049; Empl: 200; S/s. Mgr: Joe Gomula 

APPLIED MICROWAVE DIV. EPSCO, See Epsco 
Microwave 

APPLIED PLASTICS TECHNOLOGY, 45 
Broadcommon Rd, Bristol, Ri 02809, Tel: 401-253-0200; 
FSC No.: 9330; Empl: 30; Sis. Mgr: John A MacIntyre Jr. 



APPLIED 

POWER 

CONVERSION 


FAX: 201-385-0702 

APPLIED POWER CONVERSION, Technology 

Dynamics, inc, lOO School SL Bergenfield, NJ 07621, 
Tel: 201 -385-0500; Empl: 50 ... D«1620-1629 


FAX: 516-333-8911 


06413-0554, Tel: 203-669-2233, FAX: 203-669-4316; 
Empl: 15 


APX-ARSTAN PRODUCTS INTERNATIONAL 
INC, 99 Jericho Tpke, Jericho, NY 11753, Tel: 516-333- 
8100, TELEX: 4973964 (ARSTAN is answer back); Empl: 


300; S/s. Mgr: Stan Shapiro .A*2244-2247; 

0*1618-1619 

Local Sales Offices & Reps 

CA San Diego, S & A Tech. Sis. . 619-295-0738 

CA Santa Ana, S & A Tech. Sis. . 714-250-0121 

CA Santa Clara, RC Elctms. . 408-988-0701 

GA Atlanta, Electro SI& Ina. 404-394-1122 

MA Framingham, Bob Mirabella. 617-877-0884 

NY N. Syracuse, R. F. Roux. 315-458-9169 

NC Raleigh, KZJ Comps. Sis. Co. 919-782-8100 

OH Dayton, KW Elctm Sis. Ina . 513-890-2150 

OH Shaker Hgts, KW Elctm. SI& Ina. 216-491-9177 

PA Allison Pk, KW Elctra Sis Ina. 412-487-4300 

TX Dallas Rem-Air Comps Corp. . 214-234-1069 

TX Houston, John Dunkel. 713-729-1670 

WA Redmond, Elctra Mktg Grp. . 206-882-0962 

WA Vancouver, Elctm. Mktg Grp. . 503-684-5935 

Local Distributors 

NC Raleigh, Century Elctms. 919-872-2203 

PA Norristown, Century Elc^ . 215-631-5400 


AQUALARM, Marine Safety Systems, Inc., 1151 D. Bay 
Blvd, Chula Vists CA 92011, Tel: 619-575-4011, FAX: 619- 
4234962; FSC No.: 2V373; Empl: 8; Sis. Mgr: John L 
Hooper 

ARCO ELECTRONICS, 9822 independence Ave, 
Chatsworth, CA 91311, Tel: 818-882-8707, FAX: 818-882- 
6513; FSC No.: 84171; Empl; 10; S/s. Mgr: Randy Ryan 


ARCOLECTRIC 




CORPORATION 


FAX: 818-700-9541 

ARCOLECTRIC CORP, 9001 Canoga Ave, Canoga 
Park, CA 91304, Tel; 818-700-1933; Empl: 20; S/s. Mgr: 
Carrie Donze; Dist. Mgr: Carrie Donze 

. 8*1130-1131,1682-1683 


Local Distributors 

CA Dow Radio . 818-793-1195 

CA Western Switches . 213-627-6126 

CA Fullerton, Orvac Elctms .”.... 714-871 -1020 

CA Haywood, Electro Comps _ 415-783-5800 

CA Los Angeles Electric Switches .800-252-4640, 

800421-8855 

MD W. Springfield, T. F. Cushing. 413-788-7341 

NJ Denville, Lashen Elctms. 201-627-3783, 

OR Eugene, Larsco. 503-484-7491 


ARC SYSTEMS, INC., 2090 Joshuas Path, Hauppauge, NY 
11788, Tel: 516-582-8020, TELEX: 230199 SWIFT UR 
ARC, FAX: 516-582-8038; FSC No.: 67245; S/s. Mgr: 
Robert Miller 



ELECTROIMICS, IIMC. 


FAX: 201-996-3891 

ARIES ELECTRONICS, Box 130, Frenchtown, NJ 08825, 
Tel: 201-996-6841, TWX: 510-235-3391; FSC No.: 51167; 
Empl: 160; Sts. Mgr: Frank Folmsbee ... 0*1272-1277 


Local Sales Offices & Reps 

AL Huntsville, Glen White Assocs. 205-882-6751 

AZ Fountain Hills Westech. 602-837-3137 

CA Irvine, Gravely & Assocs . 714-852-9994 

CA Santa Clara, Warren Assocs. 408-988-7782 

CO Denver, West Ina. 303477-8180 

FL Altamonte Springs APM Assocs . 305-859-6831 

FL Ft Uuderdale, APM Assocs. 305-565-0056 

FL Tampa, APM Assocs. 813-886-2457 

GA Norcross Glen White Assocs . 404-441-1447 

Wl Cedarburg Bransky Sis .. 414-377-6837 

IL Highland Park, Bransky Sis. 312-433-2375 

IN Indianapolis Hi-Tek Sis . 317-887-2564 

MD Luthervilis J. A Dougherty Sis . 301-321-7890 

MN Minneapolis Holmgren Assocs. 612-786-7641 

MS Jackson, Glen White Assocs . 601-856-5411 

MO Florissant Delltron Co, Ina. 314-839-0033 

MO Kansas City, Delltron Co. . 816-436-6445 

NH Nashus Bell Controls . 603-982-6984 

NJ Ho-Ho-Kus DJ Fisher Co. . 201-652-0080 

NY Fairport, TAC Sis, Ina . 716-377-2250 

NC Raleigh, Glen White Assocs. 919-848-1931 

OH Mansfield, R. J. Goosman & Assocs .. 415-756-5746 

OK Tuiss Rerrv-Air Comps .. 918-742-2559 

OR Forest Grove, Doran Sis Assocs. 503-357-3333 




rcolectric 


IN TERN AT IONA ELY A PPRO VED CONTROLS 

SWITCHES/INDICATORS 


FULL LINE AUTHORIZED DISTRIBUTOR 



INCORPORATED 

2478 Fletcher Dr., Los Angeles, California 90039-2897 


800-421-8855 TEl:213-660-1310 

CA:800-252-4640 FAX:213-660-5130 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG SlEM on REQUEST 


EEM 1989 


North American offices only. For worldwide reps & distributors, see VoL W. 
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ARIES 


Manufacturers and Sales Offices Directory 


PA West Chester, All-Tech Mktg. ......... 21&-344-0134 

TN Gray, Glen White Asso(^ ............ 616-477-8850 

TX Dailas,Rem-AirCompa . 214-234-1069 

VA Lynchburg, Glen White Assocs.. 804-525-1993 

WA GreenacreaDoranSI&Assocs........ 609-922-2317 

WA Redmond, Doran Sia Assocs.. 206-886-1885 

Lx)cgJ Distributors 

AL Huntsviite, Comp. Dist. . 205-883-7501 

AZ Phoenix, Arizona Compa.. 602-269-5655 

AZ Tucson, Southwest Sla ... 602-628-1613 

CA Compton, HarperS.U)... 213-979-5090 

CA Fulierton,Pyramid.. 213-691-0561 

CA Gardena Cal, Switch & Signal. 213-770-2330 

CA Santa Clara Peters De-Laet.. 408-727-9440 

CA Santa Clara Pyramid Elctma .. 408-727-9810 

CO Denver, LEC. .. 303-292-6121 

CO Engtewood, Iridelco ... 303-694-9444 

FL Ft Uuderdate, KSM. 305-971-5900 

•IL Mt Prospect Magnuson Elctma. 312-956-0700 

IL Northbrook, Classic. 312-272-9650 

MD Beltsvilla Resco Washingbn. 301-937-9100 

MA Middiebora Glynn Elctma. 508-947-4262 

MA Needham, Cronin Elctma. 617-449-5000 

NY Rochester, Sirncona Elctma. 716-328-3230 

NC Cary, Powell Elctma. 919-467-1212 

OH Akron, Stotts-Friedman . 216-253-7000 

OH Warren, REM Elctma. 216-373-1300 

OK Tulsa The Altair Co.... 918-252-5781 

PA Bristol, AIM Elect.. 215-785-3500 

TX Richardsoa Altair Co... 214-231-5166 

Can Montreal, Qua, Tech-Rep. 514-337-6046 

Can Richmond, Deskin Sla. 604-273-4983 


ARISTO GRID LAMP PRODS, 35 Lumber Road, Roslyn, 
NY 11576, Tel: 516-484-6141, FAX: 516-484-6992; EmpL: 
21 

ARIUM CORPORATION, 1931 Wright Circte, Anaheim, CA 
92806-6052, Tel: 714-978-9531, TELEX: 754903 ARIUM 
UD, FAX: 714-978-3341; EmpL: 40; Sis. Mgr.: Dave 
Blakemore 

ARKAY ENGRAVERS, INC, 16-3 Drew Court 
Ronkonkoma NY 11779, Tel: 516-467-7795, FAX: 516- 
467-8310; FSC No.: 6Z099; Sis. Mgr: Kenneth Kaplan 

ARK ELCTRNS. CORP, 1325 Industrial Hwy, 
Southampton, PA 18966, Tel: 215-322-6510, FAX: 215- 
322-4231; EmpL: 20 


ARK-LES, 51 Water St, Watertowa MA 02172, Tel: 617-924- 
2330, TELEX: 24-4659; EmpL: 700; Sis. Mgr: Ted Devnew 

ARK-LES SPECIAL PRODUCTS CORP, P.O.BOX 
14466, Raleigh, NC 27620, Tel: 919-828-6201, FAX: 919- 
833-1089; EmpL: 350 


ARMBAR INDUSTRIES INCORPORATED 


FAX: 201-679-3222 

ARMBAR INDUSTRIES, INC., 139 White Oak Lane, Old 
Bridga NJ 08857, Tel: 201-679-3377; EmpL: 11; Sfe. Mgr: 


Stephen Gregg. A«1012 

Local Sales Offices & Reps 

MD Potomac, C.E Tech. Elctma . 301-235-1942 

MA Lowelt Underwood Sla. 617-256-8191 



ELECTRONICS 

(415) 834-5888 


610 E 10th St . Oakland. CA 94606 



MO Grarxlview, R R &jrton Assoca. 816-763-5385 

NJ BriellaEMCTechnigsta . 201-223-6699 

NY Medford, EMC Technigsta. 516-286-5522 

ARMEL ELECTRONICS, 1601 75th St, N. Bergen, NJ 
07047, Tel: 201-869-4201,TWX; 710-992-8842, FAX: 201- 
869-4304; FSC Na: 91663; EmpL: 55; Sis. Mgr: V. A 
Pasqualino 

ARMSTRONG WORLD INDS, W. Uberly SL Lancaster, 
PA 17604, Tel: 717-397-0611, TWX: 717-560-4405; EmpL: 
24,000 

ARNOLD ENGINEERING COMPANY, Sub. SPS 
Technologies, 300 West Street Marengo, IL 60152, Tel: 
815-568-2000, TELEX: 25-7448, TWX: 910-642-2790; 
EmpL: 650; S/^. Mgr.'E F. Migely, V.P. Mktg/Sla 



FAX: 805-484-4113 


Ml Redford, R P. Urban & Assoca ....... 313-535r2355 

MN S.SLPautNorthportEngig. ..... .... 612-457-8000 

MO St Loula Rush & West Assoca ....... 314-965-3322 

NH Nashua Northeast Repa ............. 603-880-6199 

NJ New Provklenca Aromat Corp. ... 201-464-3550 

NJ W. CakfwelL Marinielto Tech. Sla Co. 

... . . 201-2234418 

NM Albuquerqua SSA Inc. Of New Mexico 

^n<wifiQ-9Qni 

NY Rochester,Ontec. 716-464-8636 

NC Raleigh, Beacon Elctma Assoc.... 919-787-0330 

OH Kettering, J. R Thomberry Co. . 513-258-1863 

OH Soioa J-R Thomberry Ca . 216-2434995 

PA Pittsburgh, Covert & Newman Ca .... 412-531-2002 

TX Austia Component Technig... 512-474-8698 

TX Dallaa Comix>nent Technig. .. 214-783-8831 

TX Houstoa Component Technig.. 713-961-1262 

TX Richardsoa Aromat Corp... 214-235-0415 

UT Salt Lake City, Omega Ltd.. 801-277-8061 

WA Redmond,Sla&Engrg......... 206-8834999 

WA Vancouver, Sla & Engrg.. 206-5735161 

Wl Miiwaukea Carlson Elctm. Sla ........ 414-4732790 

Can Burnaby, RC, Tech-Trek Ltd... 604-4331373 

Can Mississauga OnL Aromat Canada Inc. 

.. 416-624-3777 

Can Mississauga OnL Tech-Trek Ltd.. 413238-0366 

Can St Laurent Que, Tech-Trek Ltd._ 513337-7540 

Can Vancouver, ac., Deskin Sia Corp; .... 604-324-8343 


ARNOLD MAGNETICS, 4000 Via Pescador, Camarillo, 
CA 93010, Tel: 805-484-4221. TWX: 910-343-6468; FSC 
No.: 04879; EmpL: 130; Sis. Mgr: Jerry Satuloff 
. D*1630-1635 


Local Sa/es Offices & Reps 

AL Huntsvilla Teq^sec. 203883-6699 

AZ Phoenix, Arnold Magnetics Corpi . 803421-8181 

CA Los Angelea Arnold Magnetics Corp. 

. 805-484-4221 

CA San Josa Stout inda. 403746-0470 

CO Denver, Arnold Magnetics Corp. . 800-421-8181 

FL Meibouma Teqspec. 407-7833444 

GA Atlanta Teqspec. 404-972-7955 

IL Chicago, Arnold Magnetics .. 800-421-8181 

MD Silver Springa Youth Assoca. 301-5935740 

MA WaylancL High-Tech .. 5036533838 

MN Minneapolia Arnold Magnetics Corp... 800-421-8181 

MO St Louia Arnold Magnetics. 800-421-8181 

NY Buffalo. Arnold Magnetics. 803421-8181 

NY Now Rochella Ascor Elctma . 914-2338838 

OH Cleveland, Arnold Magnetics. 803421-8181 

OH Dayton, Arnold Magnetics .. 803421-8181 

OK Tulsa Kruvand Assoc.. 214-437-3355 

OR Portls^ Arnold Magnetics Cora . 803-421-8181 

PA Philadelphia Arnold Magnetics . 800-421-8181 

TX Dallaa Kruvand Assoc. .. 214-437-3355 

TX Houston, Kruvand Assoc.. 7139536741 

WA Seattte, Arnold Magnetics Corp.. 803421-8181 

Wl Miiwaukea Arnold Magnetics ... 803421-8181 


Can MontreaL Qua, Arnold Magnetics Corp. 

.. 803421-8181 



Aromat 

Member of Matsushita Group 


FAX: 201-464-8513 

AROMAT CORP., 629 Central Avenua New Providenca 
NJ 07974, Tel: 201-464-3550, TWX: 713997-9536; EmpL: 


150 . . BM432-1441 

Local Sales Offices & Reps 

AL Huntsvilla Beacon Elclrr^ Assoc. .... 203881-5031 

AZ Tempo, Sya Sla of ^zoha Inc. . 602-8239338 

AR Little RocK Beacon Elctma Assoa.... 501-224-5449 

CA Garden Grova Aromat Corp.. 714-8937707 

CA Garden Grova Elsco . 2135331255 

CA San Josa Aromat Corp... 408-4333380 

CA Santa Clara Fahmer-Miiier . 403727-9800 

CO Englewood, Omega Ltd. . 303762-1921 

CT NorwalK Northeast Repa. 2038636030 

FL Maitland, EIR, Inc.... 305-6639600 

FL Orlanda Aromat Corp... 3038531075 

GA Atlanta Beacon Elctma Assoa . 404-2539640 

IL Elk Grove Villaga Aromat Corp.. 312-5938535 

IL Elk Grove Villaga Carlson Elctm. Sla 

. . 312-9538240 

IN Indianapolia J & W Sla Co.. 317-842-3740 

lA Cedar Rapkte, Carlson Elctm. Ste.. 313377-6341 

lA Davenport Rush & West Assoca. 3133839494 

KS Olatha Rush & West Assoca.. 913764-2700 

MD Upperoo, Imagih^on Sla .. 301-374-5600 

MA Hingham, Northeast Reps.. 617-7438700 

Ml Grand Raf^ R P. Urban & Assoca 

.. 613245-0511 


Local Distributors 

AL Huntsvilla Pioneer Techniga . 

AZ Tempa Bell Inda. 

AZ Tempa J.C.Intt. 

AR Little RocK Newark Elctma. 

CA Chatsworth, Mil-Corn Dist . 

CA Garden Grova Beil Inda. 

CA Gardena Bell Inda .. 

CA Inglewood, Newark Elctma. 

CA Mtn. View, Belt Inda . 

CA Rancho Cordova Acacia Sla, Ina.... 

CA San Diego, Acacia Sla, ina. 

CA San Diego, Bell Inda. 

CA Santa Ana Norstan. 

CA Santa Clara Master Dista . 

CA Santa Monica Master Distra. 

CA Sunnyvala Acacia Sia, Ina. 

CA Sunnyvala Bell Inda. . 

CA Thousand Oaka Bell Inda. 

CO Denver, Newark Elctartra . . 

CO Englewood, Industrial Elctma. 

CO Lakewood, Acacia Sla, Ina .. 

CO Wheat Ridga Bell Inda ... 

CT Wallingford, Cronin Elctma . 

CT Yaiesvilla Glynn Elctma. 

FL Altamonte Springa Pionoer Techniga 


FL Clearwater, Pioneer Techniga . 

FL Deerfield Bch, Pioneer Techniga ... 

FL Largo, Bell Inda .. 

GA Augusta Dixie Elctma .. 

GA Norcrosa Bell Inda. . 

GA Norcrosa Pioneer Techniga. 

IL Bensenvilte, Magnuson Elctma. 

IL Elk Grove VL Bell Inda. 

IL Mt Prospect Magnuson Elctma, Ina 


IL Rolling Meadowa RM Elctma. 

IL Urbana Bell Inda. 

IN Ft Wayna Bell Inda. 

IN Indianapolia Bell inda. 

IN indianapolia Magnuson Elctma. 

IN Indianapolia R M. Elctma. 

lA Cedar RapkJa Bell Inda . 

LA Metaria Newark Elctma .. 

MD Colombia Aztech Elect. 

MD Colombia DK Elctma . . 

MA Canton, Richey Imapact Elect . 

MA Middleboro, Glynn Elctma. 

MA Needham, Cronin Elctma. 

MA Winchester, Bell Inda. 

Ml AnnArbor, Beil Inda .. 

Ml Grand Rapida R M. Elctma . 

Ml Livonia LWC Distra, Ina. 

Ml Oak Pk, Newark Elctma.—. 

MN Eden Prairia Magnuson Elctma . 

MN Fridley, Voyager Elctma. 

MN Minneapolia Control Design Supp. Ina 


MN Minneapolia Newark Elctma ... 
NJ Mountainsida Mars Elctma ..... 
NJ Oakland, Relay Specialties...... 

NM Albuquerqua Beil inda. 

NY Buffalo, Summit Distra. 

NY Farmingdala Bell Inda. 

NY Hauppauga Jaco Elctma ....... 

NY LynbrooK Peerless Radio Corp.. 

NY Mt Vernon, OAR IndL Elctm. Sla 
NY Rochester, Masline Elctma ..... 


203837-9300 

602-9637800 

602-968-0893 

501-2238130 

2139933111 

714-220-0681 

2135131800 

213671-7066 

4139631440 

9136331861 

613565-4365 

6132631277 

213924-7651 

403496-6151 

213-452-1229 

4037437200 

403734-8570 

853499-6821 

303757-3351 

303-694-9444 

303232-2882 

303424-1985 

2032633134 

2032632498 

303921-0660 

8135330445 

3034238877 

813541-4434 

404-722-2055 

404-662-0923 

4044431711 

312-5937575 

312-6431910 

312-956-0700 

312-358-0300 

217-3231077 

2194233422 

317-8738200 

317-247-5108 

317-291-7110 

3133930730 

504-8339771 

301-995-6800 

301-9931950 

617-821-1500 

617-9474262 

617-4435000 

617-7235800 

313971-9093 

613531-9300 

313464-7700 

313967-0600 

612-829-0583 

612-571-7766 

612-721-6555 

613331-6350 

201-233-0044 

201-337-1000 

503292-2700 

713884-3450 

513752-9303 

5132735500 

5135932121, 

212-5233456 

914-6932224 

7135435373 


620 North American Offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 













































































































































































Manufacturers and Sales Offices Directory 


ARSTAN 


NY Rochester, SimconaElctms.. 716-328-3230 

NC Charlotte, Dixie Etetms.. 704-377-5413 

NC Charlotte. Elctms. Mktg Corp.. 704-394-6195 

NC Charlotte, Pioneer Technigs.. 704-527-8188 

NC Winston-Salem, Dixie Elctms.. 919-724-5961 

OH Columbus, Elctma Mktg Corpi (EMC) 

.. 614-299-4161 

OH Dayton, Bell Inds.. 513-435-8660 

OH Dayton, Bell Inds.. 513-434-8231 

OH Highland Heights, Elctma Mktg Corp. (EMC) 

. 216-442-3441 

OH Kettering, Elctms. Mktg Corp. (EMC).. 513-439-4711 

OH Valley View, Newark Elctms.. 216-447-8860 

OK Oklahoma City, Newark Elctms.. 405-495-5000 

OK Tulsa, Newark Elctms.. 918-832-7004 

OK Tulsa, Norvell Elctms. . 918-254-8606 

OR Beaverton, Acacia Sis., Inc . 503-646-3377 

OR Lake Oswego, Bell Inds. . 503-241-4115 

OR Portland, P&R Inds.. 503-641-9525 

PA Horsham, Pioneer/DeL ValL . 215-674-4000 

PA McKean, Advacom . 814-476-7774 

PA Wayne, Peak Elctms. . 215-293-9000 

Rl Pawtucket Major/Edwards . 401-725-7400 

SC Charleston. Dixie Elctms. . 803-554-7515 

SC Columbia, Dixie Elctms.. 803-779-5332 

SC Greenville, Dixie Elctms.. 803-297-1437 

TN Gray, Dixie Elctms. . 615-477-2131 

TN Knoxville, Dixie Elctms.. 615-938-4131 

TN Nashville, Bell Inds.. 615-242-2682 

7X Austin, Newark Elctms. . 512-338-0287 

TX Austin, Norvell Elctms.. 512-837-5555 

TX Austin, Southwest Elctms. . 512-343-7694 

TX Corpus Christie, Douglas Elctma . 512-883-5103 

TX Dallas, Computer Comps. Corp. 214-239-0271 

TX Dallas, Newark Elctma . 214-340-3585 

TX Dallas, Norvell Elctma. 214-233-0020 

TX Dallaa Southwest Elctma . 214-234-2050 

TX Garland, Newark Elctma . 214-494-5911 

TX Houston, Newark Elctma. 713-782-4800 

TX Houston, Newark Elctma. 713-827-0630 

TX Houstop Newark Elctma. 713-827-7040 

TX Houston, Norvell Elctma. 713-777-1666 

TX Irving, Newark Elctma. 214-256-6585 

TX Richardsop Bell Inda. 214-690-0466 

TX Richardsop Southwest Elctma . 214-234-3050 

TX San Antonio, Newark Elctma . 512-349-2641 

TX Stafford, Southwest Elctma. 713-491-4900 

UT Salt Lake City, Bell Inda . 801-972-6969 

VA Roanoke, MexHronics Corp.. 703-342-4444 

WA Bellevue, Bell Inda . 206-747-1515 

WA Seattle, Pacific Elctma. 206-575-1050 

Wl Mequop Taytor Elec. . 414-241-4321 

Wl Waukesha, Bell Inda . 414-547-8879 

Can Bramptop OnL Zentronics. 416-451-8445 

Can Calgary, Alberta, Zentronics.. 403-272-1021 

Can Concord, Ont, Trade Elctma. 416-661-7111 

Can Edmontop Alberta, Deskin Sla Corp. 

. 403-466-2106 

Can Markharp Ont, Deskin Sla Corp.. 416-496-2511 

Can Montreal, Qua, Ferro Technique Ltd... 514-341-3450 

Can Nepeap OnL Carsten Elctma . 613-726-9250 

Can Nepeap OnL Zentronics. 613-226-8840 

Can Richmond Hill, OnL Selbar Elctma ... 416-736-0271 

Can Richmond, BC, Zentronics.. 604-273-5575 

Can Scarborough, OnL Carsten Elctma ... 416-495-7705 

Can St Laurent Qua, Carsten Elctma. 514-334-8321 

Can St Laurent Que, Zentronics. 514-737-9700 

Can Vancouver, ac.. Deskin Sla Corp. .... 604-324-8343 
Can Winnipeg, Manitoba, Zentronics. 204-694-1957 


ARRAY ANALYSIS, INC, 200 Langmair Lab, Brown Rd, 
Ithaca, NY 14850, Tel: 607-257-6800,800451-8514, FAX; 
607-257-2445 

ARREM PLASTK^, INC, 502 Vista Ave, Addison, IL 
60101, Tel: 312-628-2450, FAX: 312-628-1855; Empl.: 70; 
S/s. Mgr: Jack Schrieffer 


ARROW FASTENER, 271 Mayhill SL Saddlebrook, NJ 
07662, Tel: 201-843-6900, FAX: 201 -843-3911; Empl; 600 

ARROW HART COMPONENTS, Cooper 
Industries, P.O. Box 9050, Charlottesville, VA 22906- 
9050, Tel: 804-974-5100, FAX: 804-973-2236; Empl.: 
1000; S/s. Mgr: Paul Schnackenberg; Dist Mgr: Paul 


Schnackenberg . B*1684 

Local Sales Offices & Reps 

AZ Phoenix, M.ES. Ina... 602-274-0898 

AR No. Little Rock, RT. Elec. Sla. 501-771-0267 

CA Anaheirp Southwest Controls . 714-758-1100 

CA San Rafael, Wright Sla Assoc. ........ 415457-9940 

CA Westminster, West Elctm. Sla .. 714-898-0120 

CO Denver, Harthun Assoc.. 303-792-5050 

CT HartforctCorrponentConcepts ....... 203-5234066 

FL Ft Uuderdale, Motion Proda. 305-486-3440 

GA Atlanta, Arrow Hart Compa. 404-691-2704 

IL Addisop Hedge Assoca ... 312-543-0888 


IL Chicago, An^ow Hart Comp^. 312-595-7750 

IN Indianapolis, ES.I.. 317-638-4439 

lA Cedar Rapids, Lorenz Sla . 319-3774666 

KS Merriarp Lorenz Sla. 913-384-6556 

MN St Paul, Vikeland Sla.. 612-645-4647 

MO University City, Lorenz Sia. 314-9974558 

NE Lincolp Lorenz Sla. 402475-4660 

NJ Cliftop RO.L Sla . 201-340-1515 

NY Rochester, Electra Sla CorpL. 716427-7860 

NY Syracuse, Electra Sla. 315-463-1248 

OH Cincinnati. G.R Felz . 513-772-5700 

OR Hillsboro, Temco Northwest . 503-649-8375 

PA Pittsburgh, Riggs ElctrL Sla Co.. 412-244-0895 

PA Willow Grove, O'Driscoll Sla. 215-659-3728 

TN Memphis, RT. ElctrL Sla. 901-5254550 

TX Carrolltop Arrow Hart Compa . 214-960-1867 

TX Dallas, Arrow Hart Corr^. 214-960-1867 

VA Charlottesville, Arrow Hart Compa .... 804-974-5100 

VA Front RoyaL Eftron Sla . 703-635-7201 

WA BothelL Temco Northwest . 206-821-5434 

WA Spokane, Temco Northwest . 509-534-8635 

Wl Menomonee Falls, Hedge Assoc. . 414-255-3010 

Local Distributors 

AR Little Rock, Carlton-Bates Co.. 501-562-9100 

CA Commerce, Electro Compa. 213-727-0200 

CA Covina, Selects Switch . 213-967-4123 

CA Gardena California Switch & Signal .. 213-770-2330 

CA Hayward, Electro Compa . 415-783-5800 

CA Los Angelea Electric Switches . 213-660-1310 

CA San Jose, Consolidated Parts.. 408-263-9521 

CA Santa Clara Cypress Elctma . 408-980-2500 

CA Santa Fe Springa Eurton Elec.. 213-946-4477 

CA Santa Monica Master Distr.. 213-452-1229 

CA Tustip Western Switches & Control... 714-731-4333 

CO Denver, Star for Pg^ts. 303-6234224 

IL Addisop LComp Chicago. 312-628-1400 

IL Chicago, Newark Elctma . 312-784-5100 

IL Chicago, Revere Elec. Supp.. 312-738-3636 

IL Palatina OHM Elctma. 312-359-5500 

IL Rockford, G. C. Elctma . 815-968-9661 

IL Wood Date, Electro Kinetics . 312-595-6700 

IN Indianapolia Graham Elctma. 317-634-8202 

MA Allstop Hilco Elec. Supp. . 617-783-2600 

MA Hingharp Sager ElctrL. 617-749-6700 

Ml Livonia RS Elctma. 313-525-1155 

Ml St Clair Shorea SPEMCO. 313-771-2700 

MN St PauL Gopher Elctma Co.. 612-483-4450 

MO Maryland Heighta LComp . 314-291-6200 

NE Uncolp Scott Elctma. 402-466-8221 

NH Nashua Erevan Elec. Inc.. 603-889-7230 

NJ Camden, General Radio Sya Co. . 609-964-8560 

NJ Prospect Parte, Kappe. 201 -790-1999 

NY Buffalo,SummitDistra. 716-884-3450 

NY Hauppauge, Sager Elec. . 516-348-1300 

NY Henii^ead, Electronic Equip. 516-538-5510 

NY LynbrooK Peerless Radio Corp.. 516-593-2121 

NY Woodsida Switches Unltd.. 212478-5000 

NC Winston-Salerp Kirkman Elctma. 919-722-9131 

OH Cincinnati, Hughes-Peters . 513-351-2000 

OH Cleveland, Midland Elec.. 216-248-3800 

OH Columbua Hughes-Peters. 614-294-5351 

OR Portland, Johnstone Corp. . 503-231-4833 

PA Philadelphia Philadelphia Elctma. 215-568-7444 

TX Dallaa Associated Aircraft. 214-331-4381 

TX Dallaa Hamson Equip.. 214-239-2750 

TX Ft Worth, Allied Elctma. 817-336-5401 

TX Garland, Newark Elctma . 214494-5911 

WA Seattle, Campbell H. D. . 206-433-1900 

WA Seattle, Radar Elec.. 206-282-2511 

Wl Mequop Taylor Elec. Ca .,. 414-241-4321 


ARSTAN PRODUCTS INTL, See APX Arstan 
Products Inti. 



Aromat 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 . 000.000 
Relays 
Photo 
Electronics 
& Fans 
in Stock 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ® 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 



Much more than Relays... 

SWITCHES 'TIMERS • RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • DIODES 


FROM STOCK 



Aromat 

RELAYS 


SWITCHES • TIMERS < 
CIRCUIT BREAKERS 


1C SOCKETS 
• BUZZERS 


iiV 


FREE.-NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRITE TODAY 

TOLLF^EE 

800- 526-5 376 

NEW JERSEY 
201- 337-10 00 

i FAX No. 
201-337-1862 


RElAy/SpECIAlTIES 

17 RARITAN ROAD • OAKLAND, NJ 07436 


zy ARROW HART COMPONENTS 


The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 psn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ® 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


COOPER 

INDUSTRIES 

^ -- 


ARROW HART 


SPECIALTY SWITCHES 

WIRING DEVICES 

CONTACTORS 


FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

I N C OR P O R A T ED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

™; 800-421-8855 TEL:213-660-1310 

CA:800-252-4640 f8X:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE.CATALOG 31EM on REQUEST 


EEM 1989 


North American offices only. For worldwide reps & distributors, see Voi. W. 
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ARTEL 


Manufacturers and Sales Offices Directory 


ARTEL COMMUNICATIONS CORP^ 22 Kane Industrial 
Dr, Hudson, MA 01749, Tel: 617-562-2100, FAX: 617-562- 
6942; ErnpL: 70; Mgr. Jugtar S. Basi 

ARTISAN CONTROLS CORP, P.O. Box 233,5 Eastmans 
RcL, Sta 100, Parsippany, NJ 07054, Tel: 201-428-1770, 
FAX: 201-428-1426; Empt: 100; Sfe. Mgr.- Gall Norton; 
0 ^ 

ARTRONIC INSTRUMENT CO, INC, 9 Division SL 
Sidney, NY 13838, Tel: 607-563-8444; FSC No.: 09446; 
EmpL:12 

ARTRONICS CORPORATION, 124 Heritage Dr, P.O. 
Box 5070, Portsmouth, NK 03801, Tel: 603-433-3111, 
FAX: 603-433-4684; EmpL: 20; Sis. Mgr: Anthony 
Santomango 

Local Sales Offices & Reps 

NH Portsmouth, Artronics Corp.. 603-433-3111 

ART WIRE/DODUCO, 9 Wing Dr, Cedar Knolls, NJ 07927, 
Tel: 201-267-2000, FAX: 201-267-3267; Empl: 110; S/s. 
Mgr.- Alan Egler 


mi 


HLCDSWniH' 


SWITCHES-ISOLATION RELAY 
KNOBS - INDICATOR LIGHTS 

FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTBIC SWITCHE S 

I N CO BP ORATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 


800-421-8855 TEL:213-660-1310 

CA:800-252-4640 F8X:213-660-5130 


SEE COMPLETE PnOOUCT LINE UNDER SWITCHES 
SECTION-S100. FREE CATALOG 31EM on REQUEST 


I • I 

RElAy/spECIAITIES 

Much more than Relays,.. 

SWITCHES - TIMERS • RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • DIODES 


FROM STOCK 




SOLID STATE TIMERS, 
FLASHERS & CONTROLS 



FREE...NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRITE TODAY 

TOLLFREE 

800- 526 -5376 

NEW JERSEY 
201-337-1000 

FAX No. 
201-337-1862 


I • I 

RElAy/SpECIAlTIES 

17 RARITAN ROAD • OAKLAND, N J 07436 



(S)CAPACITORS 


FAX: 818-710-0694 


Jerry 

Local Sales Offices & Reps 

AL Huntsville, R O. Whitesell & Assocs. .. 20&-883-5110 
AZ Phoenix, Corr^pass Mktg. & Sis, Inc.... 602-996-0635 

AZ Scottsdale, Compass Mldg & Sis.. 602-585-0202 

AZ Tucson, Compass Mktg & Sis, Inc. ... 602-293-1220 

CA Chatsworth,W^-Raltech,inc.. 818-700-0933 

CA Redwood C%, James S. Heaton Co, Ina 

. 415-367-9000 

CA San Francisco, Wrathall & Krusi, Ina .. 415-777-0226 

CO Wheatridge, Waugarhan Assoca. 303-423-1020 

QA Norcross, R O. Ymiteseil & Assoca ... 404-449-9190 

IL Itasca, Circuit Sis, Inc... 312-773-0200 

IN Ft Wayne, R O. Whitesell & Assoca .. 219-432-5591 

IN Indianapolia InsuFRepa, ina. 317-251-1994 

IN Indianapoiia R O. Whitesell & Assoca 

. 317-359-9283 

IN Kokomo, R O. Whitesell & Assoca ... 317-457-9127 
lA Cedar RapkJa C. K Horn & Assoca .. 319-393-8703 
KY Pewee Valley, R O. Whitesell & Assoca 

. 502-241-1441 

LA Harrirnond, Design Mktg & Assoca ... 504-542-1115 
LA Hammond, Design Mktg Of LA, Ina ... 504-542-1115 

MD AnnapoliaEES,Tna. 301-269-4234 

Ml Grand Blanc, R O. Whitesell & Assoca 

. 313-695-0770 

Ml Grand Rapida R O. Whitesell & Assoca 

. 616-942-5420 

Ml Southfield, R O. WhHeseil & Assoca .. 313-559-5454 
Ml St Joseph, R O. Whitesell & Assoca 

. 616-983-7337 

MN Eden Praria Com-Tek Sla. 612-941-7181 

MO Kansas City, Hill & Co.. 816-561-2593 

MO StLouia JohnGMackeCo. . 314-432-2830 

NH Salem, Sla Engrg Co. . 603-893-5521 

NM Altxjquerqua Ccxnpass Mktg & Sis, Ina 

. 505-888-0800 

NY Buffalo, Quality Compa. 716-837-5430 

NY Great Neck, F & F Metro. 516482-4080 

NY Manliua Quality Compa. 315-682-8885 

NJ Marlton, BGR A^oc». . 609-983-1020 

OH Cincinnati, R O. Whitesell & Assoca .. 513-521 -2290 
OH Cleveland, R O. Whitesell & Assoca .. 216-447-9020 
OH Coiumbua R O. Whitesell & Assoca 

. 614-888-9396 


EMQ nLCOBWITCH 


Quality and Innoinition 


Over 20,000,000 
Components In Stock 


SWITCHES 

Specialists in 
Miniature and 
Subminiature Switches 

Same Day lurnamund Available 

CALL 

1 - 800 - 458-0512 

(814)476-7774 


DISTRIBUTED BY 

ADVACOM INC. 

5620 West Road • P O Box 296 
L McKean. PA 16426 


PA WATTS 800-352-0161 

FAX; 814-476-7724 



OH 

Dayton, R 0. Whitesell & Assoca..... 

513-298-9546 

OR 

Beaverton, N.R Schultz Ca ........... 

503-643-1644 

PA 

TN 

Pittsburgh, R O. Whitesell & Assoca 

Knoxville, R 0. Whitesell & Assoca ... 

412-936-6161 

615-694-9476 

TN 

Nashville, RO. Whitesell & Assoa ... 

615-3624760 

TX 

Austin, Design Mktg & Assoca. 

512-263-9151 

TX 

Dallas, Design Mktg & Assoca . 

214-480-8151 

TX 

Houston, Design Mktg & Assoca ..... 

713-550-3318 

UT 

Salt Lake City, Waugaman Assoca .. 

801-261-0802 

VA 

MldlothlarvEES,lna. 

804-794-8939 

WA 

Bellevua N. R Schuttz Ca.. 

206-454-0300 

Wl 

Brookfield, Circuit Sla Ina .. 

414-784-7773 

Can Richrnond Hill, Renrnark Elctrna, Ltd. 

Local Distributors 

AL Huntsvilla Beil.. 

416-881-8844 

205-837-1074 

AL 

Huntsville, Hall-Mark. 

205-837-8700 

AZ 

Phoenix, Arizona Compa. 

602-269-5655 

AZ 

Phoenix, HalFMark . 

602-437-1200 

AZ 

TempaBell .. 

602-966-7800 

CA 

Chatsworih, Passive Technig. 

818-882-2277 

CA 

Chatsworth, Petell/Passive Compa... 

818-341-1745 

CA 

Garden Grove Bell. 

714-895-7801 

CA 

Gardena, Bell. 

213-515-1800 

CA 

HalFMarK Canoga Pk... 

818-716-7300 

CA 

Mllpitaa Cal Cap . 

. 408-262-6000 

CA 

Milpitas, Projections Unltd. .. 

, 408-942-1717 

CA 

Saaamento, Bell . 

. 916-969-3100 

CA 

Sacramento, Hall-Mark . 

916-722-8600 

CA 

San Diego, Bell. 

. 619-268-1277 

CA 

San Diego, HalFMark.. 

. 619-26&-1201 

CA 

San Diego, Projections Unltd.. 

. 619463-7900 

CA 

San Jose, Hall-Mark. 

. 408-946-0900 

CA 

San Jose, Passive Technig. 

. 408435-5566 

CA 

Santa Ana, Petell/Passive Compa ..., 

. 714-541-5959 

CA 

Sunnyvale, Bell. . 

, 408-734-8570 

CA 

Thousand Oaks, Beil . 

. 805499-6821 

CA 

Torrance, Hail-Mark . 

. 213-217-8400 

CA 

Tustin, Hall-Mark . 

. 714-6694700 

CA 

Tustin, Projections Unltd. . 

. 714-544-2700 

CO 

Denver, HalFMark . 

. 303-790-1662 

CO 

Wheat Ridge Bell . 

. 303424-1985 

CT 

Wallingford, HalFMark .. 

. 203-269-0100 

FL 

Deerfield BcfL Bell . . 

. 305421-1997 

FL 

Ft Lauderdale HalFMark. 

. 305-971-9280 

FL 

Largo, Bell. 

. 813-541-4434 

FL 

Orlando, Hall-Mark. 

. 305-855-4020 

FL 

Pompano Belt, Peerless. 

. 305-9734141 

FL 

St Petersburg HalFMark . 

, 813-5304543 

GA 

Atlante Hall-Mark. 

. 404-447-8000 

GA 

NorcroseBell . 

. 404^2-0923 

IL 

Chicago, Hall-Mark. 

. 312-860-3800 

IL 

Chicago, PEI/Genesis. 

. 312-232-0394 

IL 

Elk Grove VL Bell . 

. 312-640-1910 

IL 

Urbane Bell. . 

. 217-328-1077 

IN 

Ft Wayne Bell . 

. 219423-3422 

IN 

IndianapoiieBell .. 

. 317-875-8200 

IN 

Indianapolie Hall-Mark. . 

. 317-872-8875 

IN 

South Bend, PEI/Genesis . 

. 317-879-0700 

lA 

Cedar Rapide Bell.... 

. 319-395-0730 

MD 

Baltimore, HalFMark. 

. 301-988-9800 

MD 

Baltimore PEI/Genesis. 

. 301-529-2200 

MA 

Boston, Hall-Mark . 

. 617-935-9777 

MA 

Winchester, Bell. 

. 617-729-5800 

Ml 

Ann Arbor, Bell . 

. 313-971-9093 

Ml 

Livonie HalFMark . 

. 313-462-1205 

MN 

Edine Bell Inde . . 

. 612-941-1493 

MN 

Minneapolie HalFMark .. 

. 612-941-2600 

MO 

St Louie Hall-Mark .. 

. 314-291-5350 

NH 

Hudson, Beil. 

. 603-882-1133 

NJ 

Edison, Peerless. 

. 201-906-1181 

NJ 

Fairfield, HalFMark. 

. 201-5754415 

NM 

Albuquerque Bell. 

. 505-292-2700 

NY 

Farmingd^ Bell. 

. 516-752-9303 

NY 

LynbrooK Peerless. 

. 516-593-2121 

NY 

Rochester, Hall-Mark. 

. 716-244-9290 

NY 

Ronkonkome Hall-Mark. 

. 516-737-0600 

NC 

Charlotte EMC.. 

. 704-394-6195 

NC 

Raleigh, Hall-Mark. . 

. 919-872-0712 

OH 

ClevelaiKl, HalFMark.. 

. 216-3494632 

OH 

ColumbueEMC. 

. 614-2994161 

OH 

Columbue Hall-Mark. 

. 614-888-3313 

OH 

Dayton, Bell .. 

. 513435-8660 

OH 

Dayton. EMC. 

. 5134394711 

OH 

Highland Heighte EMC. 

. 216-442-3441 

OK 

Tulse HalFMark.. 

. 918-251-1108 

OR 

Portland, Bell. . 

. 503-2414115 

PA 

Philadelphie Hall-Mark . 

. 215-355-7300 

PA 

Philadelphie PEI-Genesis ... 

. 215-673-0400 

TX 

Austie HalFMark . 

.512-258-8848 

TX 

Dailae HalFMark .. 

. 214-5534300 

TX 

Houston, HalFMprk. . 

. 713-781-6100 

TX 

Richardson, Bell. 

. 214-690-0466 

UT 

Salt Lake City, Bell .. 

. 801-972-6969 

UT 

Salt Lake City, Hall-Mark. 

. 801-972-1008 

WA 

Bellevue Bell Inds. .. 

. 206-747-1515 

WA 

Redmond, Priebe Elctme .. 

.206-881-2363 
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Manuf^urers and Sales Offices Directory 


ASTON 


WA Seattle,Beii .. 206-747-1515 

Wl Milwaukee, Hall-Mark .. 414-797-7844 

Wl Waukesha, Bell.. 414-547-8879 

Can Calgary, Atoerta, Future. 403-235-5325 

Can Downsview, Ont, Future. 416-638-4771 

Can Edmonton, Alberta. Future. 403-438-2858 

Can Ottawa, Ont, Future . 613-820-8313 

Can Polnte Claire, Quei, Future. 514-694-7710 

Can St Foy, Que, Future. 41&-682-8092 

Can Vancouver, ac. Future. 604-294-1166 

Can Winnipeg, Manitoba, Future. 204-786-7711 


ASSOCIATED MAGNETICS INTERNATIONAL, 1849 
West Sequoia Ave, Orange, CA 92668, Tel: 800-854-1881, 
CA:800472-8421 

fA^OCI ATED 
RESEARCH. INC 


ASC SYSTEMS, 26401 Harper Avei, St Clair Shores, Ml 
48081, Tel: 313-779-8700; EmpL: 15; Sfe. Mgr: Marty 
Wyrod; Oisf. Algv’.'D. Leadomon 


ASELCO, INC., 429 E Diamond Avei, Suite E Gaithersburg, 
MD 20877, Tel: 301-863-1937, TELEX: 898484, FAX: 301- 
840-1382; EmpL: 7; Sis. Mgr: Yoon Kim 

ASH-LAN COMPS, Ash-Lan, Inc, 13740 Midway, Ste 
609, Dallas, TX 75244, Tel: 214-851-4005; EmpL: 36; Sis. 
Mpr.* Craig Foster, Otef. Mgr.-Craig Foster 

ASHLAND ELEC. PRODS, INC, 10 Industrial Way. 
Rochester, NH 03867, Tel: 603-335-1100, FAX: 603-335- 
1120; FSC No.: 04810; EmpL: 30; Sis. Mgr: F. J. von 
Mering 

A.aL MICROSYSTEMS, INC, (Formerly Andrich 
Systems, Inc.), 1699 Roosevelt Avol, Bohemia. NY 
11716, Tel: 516-589-5656, FAX: 516-589-6094; Slls. Mgr: 
Robert G. Andrews 


-ASM_ 

corp 


FAX: 312-295-9165 

ASSOCIATED RESEARCH, INC., 905 Carriage Pk 
Ave, Lake Bluff, IL 60044, Tel: 312-295-3312, TELEX: 28- 
3511; FSC No.: 04273; EmpL: 58; Sis. Mgr: Joe Guerriero; 
Dist. Mgr: Joseph Guoriero. D«1210 


Local Sales Offices & Reps 

CO Lakewood, Technical Mktg . 303-232-1516 

GA Marietta, Tanner & Assocs, Inc.. 404-952-7773 

IL Columbia. R L Weisheimer & Assocs. 

. 618-281-4148 

IL Streamwood, Fortier Testing & Sis. ... 312-837-5407 
MN Bloomington, Leading Technig Sis. ... 612-854-2965 

NC Charlotte, W. R Daniel & Assocs.. 704-376-8603 

VA Richmord, VA Tech. Assoc. Inc. . 804-266-9654 

Wl Oregon, MC Sis.. 608-835-5761 


ASSOCIATED SPRING, BARNES GRP, 10 Main SL 
BristoL CT 06010, Tel: 203-583-1331, TELEX: 962449, 
TWX: 710-454-0592; EmpL: 1850; Ste. Mgr: O. R Homish 


ASSOCIATED TESTING LABSiHANSON PLC, 53 
Second Ave, Burlington, MA 01803, Tel: 617-272-9050, 
FAX: 617-272-8184; Sis. Mgr: Robert OrCft 


FAX: 919-934-1781 

ASM CORPORATION, 525 Truck Lane, P.O. Box 860, 
Smithfield, NC 27577, Tel: 919-934-3104; FSC No.: 31336; 
EnvL: 12; Sfe. Mgr: P. A Medfcks . B«1685 


ASTON ELECTRONICS, INC, Aston Electronic 
Designs, Ltd, 346 N. Undenwood, Olathe, KS 66062, Tel: 
913-782-4007, FAX: 913-782-1681; EmpL: Paul Stewart; 
Sfe. Mgr: Mike Brunsky 


ml^SSOCIATED 

RESEARCH, INC.® 

Hypots & Megohmmeters 





An Authorized 
Stocking Distributor 


Nationaliy Call 
1 -(800)-732-3457 
in Californio 
l-(800)-272-4225 

RAG ELECTRONICS, INC. 

21418 Parthenia St. Canoga Park, CA 91304 • (818) 998-6500 




ASMD, INC, 11030-C Roselle SL San Diego, C:a 92121.Tel: 
619-453-8111, FAX: 619453-7220; EmpL: 45; Dist. Mgr: 
Rudy Shaffer 

ASPECT ELECTRONICS INC, 725 San Aleso, 
Sunnyvale, CA 94086, Tel: 408-737-2290, FAX: 408-737- 
7345; EmpL: 48; Sfe. Donald Roelands 

ASPEN POWER, INC, 4733 N. 43rd Ave, Phoenix, A2 
85031, Tel: 602-937-4784, FAX: 602-249-4055; EmpL: 15 

ASPEN RIBBONS INC, 555 Aspen Ridge Dr, Lafayette; 
CO 80026, Tel: 303-666-5750, 800-525-0646/9966, 800- 
228-3073 (In CO), TELEX: 45-0055; FSC Na: 84-0724829; 
EmpL: 380; Sfe. Mgr.-Peter C. Williams; Ofef. Mgr.-Alexis 
Poiet 

ASP^N TEST ENGRG, INC, 4665 Nautilus CL Boulder, 
CO 80501, Tel: 303-530-1466, FAX: 303-530-9383; EmpL: 
25; Sfe. Algr.* Mark L Buchheister 

ASSEMBLY SPECIALISTS, 914 Main SL Box 965, Acton, 
MA 01720, Tel: 617-263-9100; Sfe. Mgr.-George LBoyden 

ASSEM-PRO INSTRS, See Overnight Engineering, 
Ina 

ASSEMTEST, 88 Essex SL HaverhilL MA 01832, Tei: 508- 
373-6800, TELEX: 6715759, FAX: 508-373-8801; EmpL: 
78; Sfe. Mgr: Pal Prather 

ASSOCIATED CIRCUITS INC, 621 Old County Rd, San 
Carlos, CA 94070, Tel: 415-592-7528. TELEX: 415-595- 
8927, TWX: 415-595-0762; EmpL: 34; Sfe. Mgr: Rick 
Mendiola 

ASSOCIATED ELECTRONICS & MFG. CORP, 546 
Valley Rd, Upper Montclair. NJ 07043, Tel: 201 -783-7800, 
TELEX: 138866, FAX: 201-783-7495; EmpL: 69; Sfe. Mgr: 
Ronald A Fox 

ASSOCIATED ENVIRONMENTAL SYSTEMS, Craig 
Systems, 10 industrial Way, Amesbury, MA 01913-4848, 
Tel: 608-388-7241. TWX: 710-347-0690, FAX: 508-388- 
0845; EmpL: 300; Sfe. Mg^: John M. O'Rourke; Dist. Mgr: 
John M. O'Rourke 


CHIP INDUCTORS! 

FROM STOCK 


We Also Manufacture and Stock: 



Molded/Shielded 
Axial Leaded 

Conformal 
Coated 

Chokes 
& Coils 




800/642-COIL 

CA 800/247-7864 
714/491-8888 
FAX 714/491-2292 
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ASTRO 


Manufacturers and Sales Offices Directory 


ASTRO DYNAMICS, INC^ 2 Gill St, Woburn, MA 01801, 
Tel: 617-935-4944; EmpL: 50; Sis. Mgr: Leo Oons^ue 

ASTRO-GEO-MARINE, INC^ 202 E Cota SL Santa 
Barbara, CA 93101, Tel: 805-965-7005; FSC Na: 51473; 
Empl: 15 

ASTRO INSTRUMENT CORP, 2501 NW 17th Ln, 
Pompano Beach, FL 33064, Tel: 305-973-8900, TWX: 510- 
956-9601, FAX: 305-975-9924; FSC Na: 51761; Sfe. Mgr: 
Peter J. Sinatra, Jr. 

ASTROMEC, INC., 1780 Forrest Way, Carson City, NV 
89706, Tel: 702-883-9226, FAX: 702-883-9228; Empl: 26; 
Sfe. Mgr: Ron Foster 

ASTRO-MED, INC.^ 600 East Greenwich Avenue, W. 
Warwick, Rl 02893, Tel: 401-8284000, TWX: 710-382- 
6409; FSC No.: 6625; EmpL: 195; Sfe. Mgr: Everett V. 


PizzuQ; D/^. Afgr.'Yincent A Paolino .. D*1437 

Local Dis0U)utors 

Can Toronto, Ont, RCC Elctma .. 416-252-5094 


ASTRON CORP, 9 Autry, Irvine CA 92718, Tel: 714-458- 
7277, FAX: 714-458-0826; Sfe. Mgr: WilHam PochlrowsW; 
£X^. Mgr: William Pochirowski 

ASTROSYSTEMS, 6 Nevada Dr., Lake Success, NY 
11042, Tel: 516-328-1600, TWX: 510-2230411, FAX: 516- 
328-1658; EmpL: Mark DeLauro; Sfe. Mgr: Howard 
* Lazarus 


gX ASTRO TOOL CORB 

BEAVERTON. OR. U.S.A. 


ASTRO TOOL CO., INC., 21615 Southwest Tualatin 
Valley Hwy., Beaverton, OR 97006, Tel: 503-642-9853 
.. C*1751 


Local Sales Off toes & Reps 

AZ Phoenix, Nelllgan Co.. 602-990-1415 

CA Thousand Oaks, Buchanan Crimp Tool Prods. 

.. 805492-8395 

CO Denver, Nelllgan Co.. 303-761-2121 

IL Schaumbura Phoenix Co... 312-980-7060 

MD Towson, Kraft Elctra Sis. ... 301-828-5838 

NJ Nutley, Astro Tool Sis.. .. 201-661-1299 

irr Salt Lake City, Nelllgan Co. ...... 801-261-1121 

Local Distributes 

FL Zephyrhills, Tool-Tronics Hydrospace Ine 

. . . 813-782-7177 

IL Chicage Elctra Connectors Corp. _ 312-767-2200 

PA Phiiadeiphie Powell Eictme ... 215-365-1900 

PA Phiiadeiphie Powell Elctma, Ina. 215-365-1900 

TX Ft Worth, Connector Micro-Tooling Sya 


WA Auburn, West-Air International, Ina .... 206-939-2322 
WA Seattle Radar Elea Co., Ina. 206-282-2511 


ASTRO-VALCOUR INC, Buhrmann-Tetterode, 100 
Thomas Road North, Havirthome NJ 07507, Tel: 201-423- 
3000, TEL^: 130545, FAX: 1-201423-1987; EmpL: 500; 
Sfe. Dennis Tillis 

A-SYSTEMS INC, 1500 Avon St Extd, Chariottesvllle VA 
22901, Tel: 804-295-7200; Empl: 45; Sfe. Mgr: F. M. Artrip 


AT&T MICROELECTRONICS, 555 Union Blvd, 
Allentown, PA 18103, Tel: 1-800-372-2447, in Caa: 1-800- 
553-2448, FAX: 215-266-2935 
. A*1345-1347, 2249-2256; D*1637-1638 

Local Sales Offices & Reps 

AL Huntsville . 

AZ Phoenix .. 

CA Cypress. 

CA Sunnyvale.. 

CA VanNuys. 

CO Englewood. 

FL Orlando . 

GA Norcross. 

IL Itasca .. 

MA Frarrungham.. 

MN Bloomington. 

NJ Berkeley Hgta.......... 

NC Raleigh.. 

OR Portland.. 

PA King of Prussia. 

TX Irving. 


Local Distributors 

AL Huntsville Schweber . 205-895-0480 

AZ Phoenix, Schweber. 602-9974874 

CA Irvine Schweber .. 714-863-0200 

CA Sacramente Schweber. 916-929-9732 

CA San Diego, Schweber. 619-460-0454 

CT Danbury, Schweber. 203-748-7080 

FL PompanoBch,Schweber .. 305-977-7511 

GA Norcrose Schw^3er. 40444^9170 

IL Elk Grove VL Schweber. 312-364-3750 

lA Cedar Rapkte, Schweber . 319-373-1417 

KS Kansas City, Schweber. 913492-2922 

MD Baitiomore Schweber . 301-7924025 

MA Bedsford, Schweber. 617-275-5100 

MO St Louie Schweber . 314-7390526 

NH Manchester, Schweber . 603-625-2250 

NJ Fairfield, Schweber. 201-227-7880 

NY Rochester. Schweber. 716424-2222 

NY Westbury, Schweber. 516-334-7474 

OH Dayton, Schweber.. 513439-1800 

OK Tulse Schweber. 918-622-8000 

PA Pittsburgh, Schwdber. 412-782-1600 

TX Houstoa Schwebor. 713-784-3600 


ATC POWER SYSTEMS. INC, 472 Amherst Street 
Nashua NH 03063, Tel: 603-882-1366, TELEX: 756779, 
FAX: 603-882-2994; FSC No.: 61814; Empl: 35; Sfe. Mgr: 
Ken porsetti, Mktg Mgr. 

ATEC, INC, 8219 Kempwood Dr, Houstoa TX 77055, Tel: 
713468-7971. TELEX: 774132 FLEKS HOU; FSC Na: 
09552; EtppL: 40; Sfe. Mgrj F. Savfberger 

ATHENA CONTROLS, INC, 5146 Campus Dr, 
Whitemarsh Ind Campue Plymouth Meeting, PA 19462, 
Tel: 215-828-2490, TELEX: 50-3309; Empl: 70; Sis. Mgr: 
DavidATryon; D/^. Mgr. Douglas Crowell Prod. Mgr. 

ATI (AHAM TOR INC.), 999 Company, P.O. Box 9019, 
Temecula CA 92390-0739, Tel: 714-6764151, FAX: 714- 
676-3031 

ATKINS TECHNICAL INC, 3401 S.W. 40th Blvd, 
Galnesvilte, FL 32608, Tel: 904-378-5555, TELEX: 51- 
4736-HALA FAX: 904-335-6736; Empl: 30; Sfe. Mgr: 
Robert M. Atkins; Dfef. Mgr.'Liddon Dell 

ATLANTIC MAGNETICS, INC, 1441 S.W. 30th Ava, 
Pompano Beach, FL 33069, Tel: 305-979-7920; Empl: 37; 
Sfe. Mgr: Edward Cammarata Dist. Mgr: Scott Thompson 


ATLAS/SOUNDOUER, 1859 Intertech Dr, Fenton, MO 
63026, Tel: 314-349-3110, TWX: 9t0-760-165a FAX: 314- 
349r1251; Empl: 600; Sfe. Mgr: Tom Erickson; Dfef. Mgr: 
Cindy Schubert, indl Sia Spea 


Aiue 


FAX: 508-686-2934 

ATLEE INC., 10 Bayfield Dr, North Andover, MA 01845, Tel: 
508-681-1003, TELEX: 928252; FSC Na: 99378; Empl: 
40; Sfe. Mgr.'John J. Case^ Oii^. Mgr.-John J. Casey 
. . . B*1354; C«17044705,1732 


Local Sales Off toes & Reps 

AL Huntsvilla Arthur Harris & Assocs..... 205-532-7096 

CA Inrina The Hapoo Grp.. 714-474-8474 

CO Littleton, Mercier&Assoca. 303-770-0666 

FL Casselberry, T-Squared Mktg___ 407-699-9992 

MA Sharon, Cummings Assoca. 617-784-5600 

NY Binghamton, Empire Tech. Sla. 607-772-0651 

NY Skaneatelea Empire Tech. Assoca ... 315-685-5703 

NC Charlotta Cartwright & Bean... 704-536-0303 

NC Greensbora Arthur Harris Assoca .... 919-674-9849 

NC Raleigh, Cartwright & Bean.. 919-8764130 

OH Mansfield, R J. Goosman & Assoca .. 419-756-5746 

PA Paoll,Stitzer Assoca .. 215-644-5500 

TN Knoxvilla Cartwright & Bean. 615-693-7450 

TN Memphia Cartwright & Bean. 901-362-8345 

TX Arlington, Rem-Air Corp. . 214-234-1069 

WA Seattle Horton & Assoca. 206-322-1500 

Local Distributors 

AZ Phoenix,EGR . 602-840-0320 

CA Anaheim, Bisco Inda . 714-635-0380 

CA San Josa Bisco Inda. . 408-946-8980 

IL Franklin Pk, Bisco Inda. 312-451-1230 

IN Ft Wayna Graham Elea Supp. .. 219423-3422 

IN Ihdianapolia Graham Elea Supp . 317-634-8202 

lA Cedar Rapida Deeco. . 319-365-7551 

MA Marlboro, Hardware Specialties. 617481-8622 

MA Winchester, Rush Inda . 617-729-5800 

MA Woburn, Bisco Inda . 617-938-8590 

MN Minneapolia Aerospace Computer.... 612-8844725 

NJ Nutley, Essex Electric . 201-661-2600 

NJ Paramua N.Y. Fastener. 201-265-8770 

NY Bayshora Merrit Fastener . 516-242-1800 

NY Buffalc, Summit Dist . 716-887-2800 

NY Long Island City, Hardware Specialty 

. 212-361-9393 

NY Plainview, Elctm. Precepts .. 516-293-7441 

NY Plainview, G & B Fasteners. 516-694-0990 

NY Rochester, Summitt Elea. 716-334-8110 

TX Richardson, AltairCa. 214-231-5166 


VA Charlottesvilia Virginia Radio Supp Ca 

.. . 804-2964184 

ATOMERGIC CHEMETALS CORP, 91 Carolyn Blvd, 
Farmingdate, NY 11735-1527, Tel: 516-694-9000, TELEX: 
144612, TWX: 6852289, FAX: 516-694-9177; Empl: 50; 
Sfe. Mgr.'H. J. Gary; Dfef. Mgr.-M. Samuels 

ATV RESEARCH INC, 1301 Broadway, Dakota City, NE 
68731, Tel: 402-987-3771; Sfe. Mgr.' Mel Shadbolt 

AUBURN MFG, Pease Ava & Stack St. Middletown, CT 
06457, Tel: 203-346-6677, FAX: 203-346-1334; Empl: 45; 
Sfe. Mgr: Gary L Mittelman, VP 


205-837-6062 

602-244-1100 

714-220-6223 

408-522-5555 

818-902-1201 

303-850-2935 

305-345-7296 

404-4464712 

312-250-9777 

508-626-2161 

612-885-4304 

201-771-2601 

919-790-9001 

503-244-3883 

215-768-2626 

214-869-2040 



Onlers Placed by 3:00 pjn. are 
Sbippad the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415)835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


ATLANTIC OPTICAL MOULDING, Ellis SL P.O. Box 309, 
Webster, MA 01570, Tel: 617-943-1746; Empl: 6 

ATLANTIC SCIENTIFIC CORPORATION, 2711 S. 
Harbour City Blvd, Melbouma a 32901, Tel: 1-800-544- 
4737, FAX: 407-727-0736; Empl: 100; Sfe. Mgr: James R 
How 

ATLANTIC SOLAR PRODUCTS, P.O. Box 70060, 
Baltimora MD 21237, Tel: 301-686-2500, 800-237-6527, 
TELEX: 87-545-ALB ENG PO BAL FAX: 301-686-6221; 
Empl: 14; Sfe. Mgr: Doug Keller; Dist. Mgr: Bruce Wilson 

ATLAS ENERGY SYSTEMS, Charles E Smith 
Co., Inc., 16872 Miiiiken Ava, P.6. Box 19129, Irvina CA 
92713, Tel: 714-863-0900, FAX: 714-553-8191; Empl: 30; 

Sfe. Mgr.' Jim Logudice.. D*2174 

ATLAS ENGINEERING CORP., 10 Cheney SL 
Dorchester, MA 02121, Tel: 617-445-7100, FAX: 617-445- 
4942; FSC No.: 07001; ^l: 75; Sfe. Mgr: Norman 
Scotch 


AUDICHRON, 3620 Clearview Parkway, Atlanta GA 30340- 
2178, Tel: 404-455-4892, FAX: 404-455-7972; Empl: 145; 
Sfe. Mgr: Doug Altman; Dfef. Mgr: Dave Nichols 

AUDIO PRECISION, INC., PO Box 2209, Beaverton, OR 
97075, Tel: 503-627-083^ TELEX: 283957 AUDIO UR 
FAX: 503-641-8906; Empl: 18; Sfe. Mgr: Thomas Mintner 

AUDIOSEARS, South SL Stamford, NY 12167, Tel: 607- 
652-7305; FSC No.: 97101; Empl: 120; Sfe. Mgr: D. 
Hartwell 

AUDIOSONE, INC, 335 Benton SL Stratford, CT 06497, 
Tel: 203-377-4475; FAX: 203-377-3374; Sfe. Mgr: 
Rudolph Duris 

AUDIOTRONICS CORP, 7428 Bellaire Ave, N. 
Hollywood, CA 91605, Tel: 818-765-2645, TELEX: 69- 
1241; Empl: 70; Sfe. Mgr.'John Desmond 

AUDRE, INC, 10915 Technology Placa San Diega CA 
92127, Tel: 619-451-2260, FAX: 619-451-0267; Empl: 25; 
Mgr.'Randall Peterson; Dfef. Mgr.-Randall Peterson 


North American offices only. FOr worldwide reps & distributors, see VoL W. 
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Manufocturers and Sales Offices Directory 


AUGAT 


AUGAT INC^ 33 Perry Avol, Box 779, Attleboro, MA 02703, 
Tel; 617-222-2202, TWX: 710-391-0644, FAX: 617-226- 
5257; FSC No.: 91506; Empl: 2500; Sis. Mgr: Jim 
Fuchs/Jeff Mahail; Dist. Mgr: William Hall 


AUGAT 


HLamiTCH 


Qualify and Innooalion 


« 


FAX: 508-686-9545 

AUGAT ALCOSWrrCH, Augat Inc., 1551 Osgood St, 
N. Andover, MA 01845, Tel: 508-68&4371. TELEX: 
275423; FSC Na: 95146; EmpL: 150; S/s. Mgr: Robyn 


Goodwin; Dist. Mgr: Jon Siccoe. B«1686-1687 

Local Sales Offices & Reps 

AZ Phoenix, Augat Inc.. 602-224-6104 

AZ Phoenix, Spectrum Mklg. . 602-890-9000 

CA Montrose, Signal Enlprs.. 818-957-0640 

CA San Jose, Augat Ina. 408-249-8801 

CA Solano Bch, Signal Entprs. . 619-549-4414 

CO Denver, Augat Inc.. 303-757-2100 

CO Denver, Spectrum Mktg . 303-480-9991 

FL Orlando, Augat Ina . 305-352-2020 

GA Acworth, Augat/Akx) . 404-256-0452 

IL Downer's Grove, Rockford Controls... 312-960-2046 

IL Naperville, Augat Ina . 312-357-9083 

IN Indianapolis, Luebbe Sis. Ca . 317-845-7389 

lA Cedar Rapids, Ensco-Rep, Ina. 319-396-1109 

KS Wichita, Ensco-Reg Ina . 316-683-1070 

MA Canton, Augat Ina. 617-762-3164 

Ml Uvonia Luebbe Sis. Ca . 313-489-8828 

MN St Paul, Countryman Assocs.. 612-645-9151 

MS Jackson, Glen White Assocs. .. 601-856-5411 

MO Maryland hlgts, Ensco-Rep, Ina. 314-423-3935 

NJ Bedminster, Augat Ina . 201-781-1775 

NY ClarenceCtr, Leonard D. Allen Ina ... 716-835-1955 

NY Sekten, Augat Ina. 516-331-1097 

NY Setauket Augat Ina. 516-331-1097 

NY Syracuse, LD. Allen Ina. 315-437-8387 

NC Charlotte, Quantum Mfg.. 704-523-8822 

NC Raleigh, Quantum Mfg. . 919-846-5728 

OH Cincinnati, Luebbe SISL Co. . 513-5300600 

OH Cleveland, Luebbe Sis. Ca . 216-336-0425 

OH Columbus, Luebbe Sla Co.. 614«431-0474 

OH Dayton, Augat Ina. 513-256-6118 

OH Dayton, Luebbe Sla Co. . 513-294-0426 

PA Pittsburgh, Luebbe Sla Co. . 412-364-0490 

PA Trevose, P.SA, Ina. 215-245-0513 

TX Dallas, Augat Ina. 214-781-4211 

7X Houston, Augat Ina. 713-781-9343 

UT Murray, Butterworth Mktg. 801-268-2244 

VA Lynchburg PSA, Ina.. 800-237-4955 

VA Oakton, P.SA Ina . 800-2304242 

Wl Sun Prairie, Rockford Controls Co..... 800-323-1042 

PR Rio Pledraa D K Mktg. 809-765-5380 

Local DisMbutors 

AL Huntsville,Arrow/KierulffElexGrp. ... 205-837-6955 

AL Huntsville, Hall-Mark Elexa. 205-837-8700 

AL Huntsville, Time Elctma . 205-721-1133 

AZ Phoenix, Arrow/Kierulff Elex Grg. 602-437-0750 

AZ Phoenix, Hall-Mark Elexa. 602-437-1200 

AZ Phoenix, Wyle Laba. 602-437-2088 

AZ Tempo, Acacia Sla . 602-894-2874 

AZ Tompg Time Elctma .. 602-967-2000 

AR Little RocK Carlton-Bates. 501-562-9100 

CA Anaheim, Time Elctma . 714-937-0911 

CA Burbank, Switching Devices . 213-849-3211 

CA Calabasaa Wyle Laba. . 818-880-9000 

CA Chatsworth, Airow/Kieruiff Elex Grp. 

. 818-701-7500 

CA Chatsworth, Hall-Mark Elctma. 213-217-8400 

CA Chatsworth, Ttme Elctma. 818-998-7200 

CA El Segunda Wyle Labs. 213-322-8100 

CA Gardena, CA Switch & Signal. 213-536-9830 

CA Inrine, Acacia Sales. 714-660-0834 

CA Irvine, Wyle Laba, EMG. 714-863-9953 

CA Los Angeies» Electric Switch. 213-660-1310 

CA Milpitaa Zack Elctma. . 415-942-5432 

CA Rancho Cordova Wyla EMG Sacramento 

. 916-638-5282 

CA Riversida Etctra SuppL . 714-787-9220 

CA Rocklia Hall-Mark Elctma.. 916-624-9781 

CA S. San Francisco, Steven Engrg. 415-588-9200 

CA San Carloa Lodan Elctma. 415-592-4600 

CA San Diego, Acacia Sla. 619-565-4365 

CA San Diega Arrow/Kierulff Elex Grp.... 619-5654800 

CA San Diega Elctra Supp. . 619-693-8222 

CA San Diega HalFMark Elexa . 619-266-1201 

CA San C^ega Time Elcttna. 619-586-1331 

CA San Diega Wyle Laba, EMG ......... 619-565-9171 

CA San Frandsoa Zack Elctma.,. 415-626-1444 

CA San Jose, Hall-Mark Elctma... 406432-0900 


CA Santa Clara Wyle Laba, EMG . 408-727-2500 

CA Sunnyvala Abacus Etetma. 408-732-2000 

CA Sunnyvala Acacia Sla. 408-745-7200 

CA Sunnyvala Arrow/Kierulff Elex Grp.... 406-745-6600 

CA Sunnyvala Time Elctma. 406-734-9868 

CA Torranca Time Elctma . 213-320-0880 

CA Tustia Arrow/Kierulff Elex Grp.. 714-838-5422 

CA Tustia Hall-Mark Elctma . 714-669-4100 

CA Van Nuya Wes-Garde Compa. 213-873-4802 

CO Denver, Newark Elctma . 303-757-8531 

CO Englewood, Arrow/Kierulff Elex Grp... 303-790-4444 

CO Englewood, Hall-Mark Elexa. 303-790-1662 

CO Englewood, Shelley-Ragon Elctma ... 303-762-0670 

CO Englewood, Time Elctma. 303-799-8851 

CO Lakewood, Acacia Sla. 303-232-2882 

CT Cheshira Hall-Mark Elctma. 203-271-2844 

CT Cheshira Time Elctma . 203-271-3200 

CT Greenwich, Wise Compa . 203-531-4880 

CT Hartford Wes-Garde. 203-525-7705 

CT Stratford Utronics . 203-3784201 

CT Wallingford AlmoElctma .. 203-269-6801 

CT Wallingford Arrow/Kierulff Elex Grp. .. 203-265-7741 

FL Casselberry, Hall-Mark Elctma. 407-830-5855 

FL Deerfield Bch., Arrow/Kierulff Elex Grp. 

. 305429-8200 

FL Ft Lauderdate,'Time Elctma. 305-484-7778 

FL Lake Mary, Arrow/Kierulff Elctma. 407-323-0252 

FL Lakeland A A Elea. 813-665-6941 

FL Lakeland Wes-Garde Compa . 813-644-7564 

FL Largo, Hall-Mark Elctma. 813-541-7440 

FL Miami, Elctm Equip. . 305-526-6000 

FL Orlando. Hall-Mark Elexa. 305-8554020 

FL Orlando, HammorKi Elctma. 305-849-6060 

FL Orlando, Time Elctma. 305-841-6565 

FL Palm Bay, Arrow/Kierulff Elex Grp. ... 305-725-1480 

FL Pompano Bch, Hall-Mark Elctma Corp. 

. 305-971-9280 

GA Atlanta, Time Elctma . 404-984-0136 

GA Norcrosa Arrow/Kierulff Elex Grp. .... 404449-8252 

GA Norcrosa Hall-Mark Elctma . 404-447-8000 

GA Norcrosa Newark Elctma . 404-447-8000 

GA Norcrosa Time Elcttna. 404-446-4448 

IL Arlington Heighta Lo Dan Elctma. 312-398-5311 

IL Bensenvilla Voy^er Elexa Corp.. 312-860-1300 

IL Carol Stream, Wes-Garde Comp. Grp. 

. 312-653-1460 

IL Champaign, KIcais Radio . 217-356-1896 

IL Chicago, Newark Elctma . 312-784-5100 

IL Downers Grova Rockford Controls ... 312-960-2046 

IL Ithasca Arrow/Kierulff Elex Grp.. 312-250-0500 

IL U Salte, Klaus Radio .. 815-223-7400 

IL Palatina OHM Elctma. 312-359-5500 

IL Peoria Klaus Radio, Ina. 309-691-4840 

IL Rockford Midwest Assoca Ina . 815-962-8036 

IL Wood Dala Hall-Mark Elctma . 312-860-3800 

IL Wood Date, Time Elctma. 312-350-0610 

IN Indianapolia Anow/Kieruitt Elex Grp. 

. 317-243-9353 

IN Indianapolia Bell inda . 317-875-8200 

IN Indianapolia Hall-Mark Elctma. 317-872-8875 

IN Indianapolia Meunier Elex Supply .... 317-635-3511 

IN Indianapolia PEI Genesis. 317-879-7000 

lA Cedar Rapida Arrow/Kierulff Elex Grp. 

. 319-395-7230 

lA Eldridga Klaus Radio, Ina . 319-285-8484 

KS Lenexa Arrow/Kierulff Elex Grp.. 913-541-9542 

KS Lenexa Hall-Mark Elexs Corp.. 913-888-4747 

MD BaltimoraAS I.. 301-265-5100 

MD Columbia Arrow/Kierulff Elex Grp..... 301-995-6002 

MD Columbia Hall-Mark Elctma. 301-988-9800 

MD Columbia Time Elctma..... 301-964-3090 

MD Gaithersburg Pioneer Technig Grp. .. 301-921-0660 

MD Jessup, Almo Elctma. 301-953-2566 

MD Jessup, Treeko Elctma. 301-470-3300 

MD Kensington, Marine ^r Supp. . 301-949-9560 

MA Billerica Hall-Mark Elctma Corpi. 506-667-0907 

MA Canton, Almo Elctma. 617-821-1450 

MA Hingham, Sager Elea Supp. . 617-749-6700 

MA Middleboro, Glynn Elctma. 508-947-4262 

MA Norwood Gerber Elctma. 617-769-6000 

MA Peabody, Time Elctma . 508-532-6200 

MA Wilmington, Arrow/Kierulff Elex Grp. .. 508-935-5134 

Ml Ann Arbor, Arrow/Kierulff Elex Grp. ... 313-971 -8220 

Ml Farmington Hllte, Advent Elctma. 313-477-1650 

Ml Grand Rapida Arrow/Kierulff Elex Grp. 

. 616-243-0912 

Ml Uvonia Hall-Mark Elctma . 313-462-1205 

Ml Uvonia RS Elctma ... 313-525-1155 

MN Burtonsvilla Newark Elctma. 612-884-2799 

MN Crystal, Newark Elctma...... 612-535-4280 

MN Eden Prairia HalFMark Elctma . 612-941-2600 

MN Edina Arrow/Kierulff Elex GrpL . 612-830-1800 

MN Edina Time Elctma . 612-835-1250 

MN Fridley, Voyager Elctma. 612-571-7766 

MO Independence, Ragon Elctma . 816-254-3410 

MN Minneapolia Newark Elexs . 612-331-6350 

MN St Paul, Newark Elctma. 612-631-2683 

MN St Paul, Shelley-Ragon. 612-642-2828 


MO Earth City, Hall-Mark Elexa .. 314-291-5350 

MO Independerx^ Sheltey-Ragon Elctrna 

. . 816-254-3410 

MO Kansas City, Walter's IndL Elctma .. .. 816-531-7015 

MO Maryland H^ Chelsea Inda. 314-997-7709 

NJ Mt Laurel, Wes-Garde Compa. 609-778-8190 

MO St Louia Arrow/Kierulff Elctma . 314-567-6888 

MO St Louia Time Elctma .. 314-391-6444 

MO St Louia Van Sickle Radio Elea. 314-621-5000 

MO St Louia Wes-Garde Compa. 314-567-7776 

NH Manchester, Arrow/Kierulff Elex Grp 

. 603-668-6968 

NJ Bellmawr, Mid Atlantic Elctma. 600-931-5303 

NJ Camden, GRS Elctma, Ina . 609-964-8560 

NJ Clifton, J-Mar Elexa Ina . 201-772-6400 

NJ E Brunswick, Almo Elctma. 201-613-0200 

NJ Fairfield Hall-Mark Elctma. 201-57&4415 

NY Hauppauga Time Elctma. 516-273-0100 

NJ Kenilworth, Federated Purchaser . 201-272-0505 

NJ Marlton, Arrow/Kierulff Elex Grp. 609-596-8000 

NJ Mt Laurel, Hall-Mark Elctma. 609-235-1900 

NJ Mt Laurel, Wes-Garde Compa. 609-778-8190 

NJ Parsippany-Troy, Arrow/Kierulff Elex Grp 

. 201-538-0900 

NJ Pinebrook, Time Elctma. 201-882-4611 


AUGAT 


niCDSIIVITCH 


SWITCHES-ISOLATION RELAY 
KNOBS-INDICATOR LIGHTS 


FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORATED 

2478 Fletcher Dr., Los Angeles, California 90039-2897 


™ 800-421-8855 TEi:213-660-1310 

CA:808-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-S100. FREE CATALOG 3tEM on REQUEST 


{MjRLCnSNnTH' 


Qualify and Innovation 


Over 20,000,000 
Components In Stock 


SWITCHES 

Specialists in 
Miniature and 
Subminiature Switches 

Same Day Turnaround Available 

CALL 

t-800-458-0512 

(814) 476-7774 


DISTRIBUTED BY 

ADVACOM INC. 

5620 West Road • P. O. Box 296 
L McKean. PA 16426 


PA WATTS 800-352-0161 

FAX: 814-476-7724 



EEM1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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AUGAT 


Manufacturers and Sales Offices Directory 


Aitxjquerciue, Anow/KienjKf Bex Qrpi 


Albuquerque, Walker Bex Sup;....... 

Buffalo^ Summit Distr&.. 

Farmingdaie, Arrow/Kieruiff Bex Gtpi 


505>88S-2992 

716-887-2800 


Farmingdaie^ Pride Eictms. . 

Mauppauge; Arrow/Kieruiff Elex Grp. 


Hauppauge, Broadiine Elexa . 

Hauppauge^ Sager EictrL Supp. 

Hau^uge, Time Eictma. 

Henipstead, DavisElctma ... 

LynbrooK Peerless RacHo... 

MeMlia Arrow/Kieruiff Elex Grp...... 

Rochest^, Arrow/Kiorulff Elex Grp ... 
Rochester, CAM-RPC Elctma......... 

Rochester, Hall-Mark Elctma . 

Rochester, Simcona Elctma. 

Ronkonkoma, HalhMark Elctma Corp 


516-231-4100 

516-348-1300 

516-434-3344 

516-483-9200 

516-593-2121 

516-391-1781 

713427-0300 

716-427-9999 

716-244-9290 

716-328-3230 

516-737-0600 


Syracusa Time Elctma. 315432-0355 

Charlotta Time Elctma. 704-522-7600 

Greensb^ Hammond Elctma. 919-275-6391 

Raleigh, Arrow/Kieruiff Elex Grp . 919-876-3132 

Raleigh, Hall-Mark Bex Ina . 919-872-0712 

Winston-Salem, Arrow/Kieruiff Elex Grp 
. 919-761-0976 


Akrop AESCO Elctma. 

Centerville, Arrow/tOerulff Elex Grp .. 

Cincinnati, Hughes-Peters . 

Cleveland. CAM-RPC Elctma. 

Columbia Arrow/Kieruiff Elex Grp ... 

Columbus, Hughes-Peter.. 

Dayton, Stotts-Friedman. 

Dubiip Time Elctma. 

Hillsborough. Wyie Elctma Mktg Grp 


Maume, RS Elctma. 

Solon, Arrow/Kieruiff Elex Grp . 

Solon, HalFMark Elctma. 

Valley View, Newark Elctma .. 

Westervillp Wes-Garde Compa . 

Worthington, Half-Mark Elctma .. 

Youngston, Newark Elctma. 

Tulsa, Arrow/Kieruiff Elex Grp. 

Beaverton, Acacia Sales. 

Beaverton, Almac Elctma. 

Beaverton, Arrow/Kieruiff Elex Grp ... 
Beaverton, Component Resources Inc. 


216-762-8818 

513-435-5563 

513-351-2000 

2164614700 

614-4369928 

614-294-5351 

513-298-5555 

614-761-1100 


419241-3483 

216-2493990 

2193494632 

216447-8860 

614-8859319 

614-8893313 

219793-6134 

919252-7537 

503-6493377 

5039298090 

503-6459456 


King of Prussia, Time Elctma. 215-337-0900 

Portland, Time Elctma. 503-6849780 

Allentowp P. A Peters.. 215434-5237 

Braddock, Leff Elexa .... 412-351-5000 

Mara Almo Elctma .. 412-931-5990 

McKean, Advacom . 8144797774 

Monroevilla Arrow/Kieruiff Elex Grp 
. . 412-8597000 

Norristown, Century Elctma .. 215-631-5400 

Philadelphia Almo Elctma. 215998-4089 

Philadelphia PEI/Genesis. 215973-0400 

Pittsburgh, CAM-RPC Elctma. 412-7829770 

Richardsop Wyle Laba.. 214-2399953 

Knoxvilla Indl Elctma. 6195797135 

Austip Mow/Kiemlff Elex Grp. 512-8354180 

Austip Hall-Mark Elex Corp. 512-2598848 

Austip Time Elctma. 512-339-3051 

Carrolltop Arrow/Kieruiff Elex Grp ... 214-380-6464 

Carrolltop Time Elctma . 214-241-7441 

Dallaa Hall-Mark Elctma .. 214-553-4375 

Dallaa Hall-Mark Elctma . 214-3495000 

Dallaa Wes-Garde Compa. 214-357-1768 

El Paso, Ideal Industrial Elexa. 9197796647 

El Paso, REM Elctma Supp Co. . 9197797333 

Ft Worth, Allied Elctma. 817-3395401 

Garland, Newark Elexa. 214-487-8144 

Houstop Arrow/Kieruiff Elex Grp.. 7195304700 

Houstop Hall-Mark Elexa Corp . 7197819100 

Houstop Time Elctma .... . 7195390800 

Midland, EB.I.. 915994-9657 

Salt Lake City, Wyle/EMG Salt Lake City 
. 801-974-9953 

SanAntonipShePnanBex . 512-224-1004 

Stafford, Southwest Elctma..... 7192404000 

RedrnonpShelleyFlagon.. 2098892220 

UT Salt Lake City, Apow/Kierulff Elex Grp. 

. 801-973-6913 


UT Salt Lake City, Standard Supply. 801-486-3371 

UT W. Valley City, Hall-Mark Elctma. 801-972-1008 

UT West Valley City, Time Elctma........ 801-9739181 

WA Bellevua Almac Elctma . 206-6499992 

WA Kent Arrow/Kieruiff Elex Grp . 2069754420 

Wl New Berlip Hedl-Mark Elctma Corp .. 414-797-7844 

WA Redmond, Time Elctma . 206-882-1600 

Wl Milwaukep Marsh Elctma .. 414475-6000 

PR Hato Rey, Arrow/Kieruiff Elex Grp .... 8097644384 

PA Westchester, Au^ Ina.. 2154139231 

AUGAT, INC., Interconnection Products Group, 

33 Perry Ave., P.O. Box 779, Attleboro, MA 02703, Tel 

: 508-222-2202; FAX: 508-222-0693.... 

..C*1278-1286, 1347, 1706-1708 

Local Sales Offices & Reps 

AL Huntsville, Augal Inc . 205-882-0068 

AZ Phoenix Augat Sla. 602-2249104 

AZ Phoenix Spectrum Mktg .. 602-944-0899 

CA Los Angeles, Wiley Ca . 2196691611 

CA San DIegp Wiley Cc . 619-4599018 

CA San Jose, Augat Sla. 409249-8801 

CO Denver, Spectrum Mktg . 3094899991 

CT MarlborougK Augat Sla . 2092998542 

FL Casselberry, Augat Sla . 3059999232 

FL Coral Springa Augat Sla . 305474-2905 

FL Orlando, Augat Sla. 309352-2020 

GA Marietta, Augat Inc . 404-256-0452 

HI Honolulu, Hawaii Elctma . 8098498207 

IL Downers Grove Rockford Controls ... 312-9692046 

IN IndianapoliaLuebbeSla . 317-8497389 

lA Mariap Ensoo-Rep Inc. 319377-8551 

KS Countryside, Ensco-Rep Inc.... 919384-0840 

KS Wichita Ensco-Rep, Inc. 316-6891070 

MD Silver Spring NKA Inc. 301-5859141 

MA Cantop Augat Sla. 617-762-3164 

Ml Livonia Luebbe Sla . 313477-3131 

MS Jacksop Glen White Assoca . 601-8595411 

MO Maryland H^hta Ensco-Rep, Inc .... 3144293935 

NJ Cherry Hill, TrInkle Sla, Inc .6097954200, 

809257-8210 

NJ Uncroft, NKA, Inc (Gov't only). 201-747-8453 

NY Setauket Augat Sla. 519331-1097 

NY Syracuse Leonard D. Allep Inc. 315-437-8387 

NY Yonkera SonWn Assoca. 914-9698282 

NC Charlotte Quantum Mktg. 704-5298828 

NC RaleigpQuantum Mktg . 9198495728 

NC Raleigp Rick Bums Assoca ..:. 9199792224 

OH Cincinnati, Luebbe Sla . 519530-0600 

OH Clevetemd, Luebbe Sla . 2193390426 

OH Columbua Luebbe Ste.. 614-431-0474 

OH Daytop Augat Sla. 5192569118 

OH Daytop Luebbe Sla ..t. 519294-0426 

OH Kettering NKAInc (Govt only) . 519296-0324 

OH Richfield, Geotronix. 2196599100 

OR Beavertop Augat Sla ... 503-645-0644 

PA Pittsburgp Luebbe Sla . 412964-0490 

TX Dallaa Augat Sla. 214-7884211 

TX Houstop Augat Sla. 719781-9343 

UT Murray, Butterworth Mktg. 801-2692244 

VA CharlottesvilieTrinkieSlaInc. 6097954200 

Wl West Bend, Rockford Controls.. 8093291042 

PR Rk) Piedraa DKMktg . 8097595380 

Can Mississauga Ont, Augat Elctma Inc 

Local Distributors 


CA Chatswortp Cetec/Future Elctma .... 219700-0914 

CA El Segundo, Force Elctma. 800-421-5880 

CA Irvine Cetec/Future Elctma. 714-2594141 

CA San Jose Cetec/Future Elctma. 408-434-1114 

CA San Jose Force Elctma. 4094391324 

CT Danbury, Hellind Elctma. 209797-8600 

MA Wilmingtop Hellind Elctma. 617-657-4870 

TX Farmers Brancp Force Elctma. 809527-5122 

Components 

AL Huntsville Hall-Mark. 2098392565 

AL Huntsville Time Elctma . 209721-1133/1419 

AZ Phoenix Hall-Mark . 9199798729 

CA Canoga Pk, Hall-Mark. 8192919362 

CA Citrus Hgta, Hall-Mark. 919722-8600 

CA San Diego. Hall-Mark .. 6192689209 

CA San Jose Hall-Mark. 4084390745 

CA Santa Clare Wyte . 409727-2500 

CA Torrance, Hall-Mark . 2193244256 

CA Tustip Hall-Mark .. 714-7390543 

CO Englewood, HalFMark . 3097904991 

CT Cheshire Hall-Mark. 209272-1704 

FL Clearwater, Hall-Mark. 819530-4500 

FL Ft Lauderdale Time Elctme. 3099744800 

FL OrlandeHalFMark. 3098554020 

FL Orlande Time Elctme . 309841-6565 

FL Pompano BcP. Hall-Mark. 309971-9280 

GA Atlante Mllgray. 404-3999666 

GA Atlante Time Elctme . 404-351-3345 


GA NorcroseArrowElctme .. 404-4^8252 

GA NonxoseHall-Mark .................. 404447-8000 

GA NoicroseHarnilton/AvnetBcftne .... 404-447-7500 

GA NorcrosePkxfieerTechnIge .......... 404-481-1711 

GA Norcrose Time Elctme .. 404-4484448 

HI Honolule IndL ilctme .. 809533-6095 

IL Bensenville Hairwlton/Avnet Elctme.. 312-8697700 

IL Bensenyiile Voyager Elctme . 312-8691300 

n. Chic£^ Newark Elctme .. 319784-5100 

IL Bk Grove VL GBI/Goold Elctme. 312-5993222 

IL Elk Grove VL Pioneer . 312-437-9680 

IL Schaumburg Anew Elctme 

IL Wood Dale Time Elctme. 312-350-0610 

IL Woodale Hall-Mark. 312-860-0239 

IN Carmel, Hamilton/Avnet Elctme ...... 317-844-9333 

IN Ft Wayne Bell Inde/GrahamDiv. .... 2194293422 

IN Indianapolie Arrow Elctme . 317-2499353 

IN indianapolieBellinde/GrahamDiv. .. 317-634-8202 

IN Indianapolie Hall-Mark.. 317-8797165 

IN Indianapolie Pioneer. . 317-8497300 

lA Cedar Rapi^ Arrow Elctme..... 319-3997230 

lA Cedar Rapide Deeco Ina. . 319-3697551 

lA Cedar Rapide Harnilton/Avnet Elctrne 

... 3193624757 

KS LenexeHall-Mark.. 9198890523 

KS Overland Pk, Hamilton/Avnet Elctme 

. 913-8898900 

KS Wichite Milgray Elctme. 919236-8800 

KS Wichite RSC Elctme . 319267-5213 

MD Columbie Arrow Elctme. 301-9950003 

MD Columbie Hall-Mark.. 301-381-2036 

MD Columbie Hamilton/Avnet Elctme.... 301-9993500 

MD Columbie Time Elctme. 301-964-3090 

MD Gaithersburg Pioneer Technige. 301-921-0660 

MA Billerice Hall-Mark. 5096674129 

MA Lexingtop Pioneer. 617-861-9200 

MA Norwood Gerber Elctme. 617-769-6000 

MA Peabody, Hamilton/Avnet Elctme .... 617-532-3701 

MA Peabody, Time Elctme . 617-532-6200 

MA Woburn, Arrow Elctme . 617-9398130 

MA Woburn, Sterling Elctme.. 617-938-6200 

Mi Ann Arbor, Arrow Elctme. 319971-8220 

Ml Ann Arbor, Wedermeyer Elctme Supp. Co. 

. 3196698611 

Ml Grand Rapkte, Hamilton/Avnet Elctme 

. 619243-8805 

Ml LivonieHall-Mark .. 313462-1205 

Ml Livonie Hamilton/Avnet Elctme ...... 3195224700 

Ml Uvonie Pioneer . 3195291800 

Ml Livonie RS Elctme. 3195291155 

MN Eden Prairie Hall-Mark. . 619941-5778 

MN Edine Arrow Elctme. 612-8391800 

MN Edine Time Elctme . 612-8391250/2119 

MN Minneapolie Merit Elctme Corp.. 612-5495383 

MN Minnetonke Hamilton/Avnet Elctme 

. 612-932-0600 


MN Minnetonke Pioneer. 

MO Earth City, Hall-Mark. 

MO Earth City, Hamilton/Avnet Elctme ... 
MO Kansas City, Walters IndL Elctme Inc. 


MO St Charlee Lectronix Inc.... 

MO St Louie ^ow Elctme. 

MO St LouieTirne Elctme .. 

NE Lincolp Scott Elctrp Suppi Corp. 

NH Manchester, Arrow Elctme . 

NH Manchester, Hamilton/Avnet Elctme 


612-9395444 

314-291-0362 

314-344-1200 

816-531-7015 

314-9496424 

314-567-6888 

314-391-6444 

402-466-8221 


603-624-9400 


NJ Cherry Hill, Hamilton/Avnet Elctme... 201-575-3390 
NJ Cherry Hill, Hamilton/Avnet Elctme... 609424-0110 

NJ Cliftop J-Mar Elctme .... 201-772-6400 

NJ Fairfield, Hallilark.. 201-882-9389 

NJ Mariop Arrow Elctme . 609596-8000 

NJ MarltopMllgray . 6099895010 

NJ ML Laurel, Hall-Mark. 6092391900 

NJ Parsippany, Arrow Elctme . 201-5390900 

NJ Pine Brook, Pioneer . 201-5793510 

NJ PInebrook, Time Elctme.. 201-8824611 /4616 

NM Albuquerque Arrow Elctme . 509243-4566 

NM Albuquerque Hamilton/Avnet Elctme 

.. 5097691500 

NM Albuquerque Sterling Elctme ......... 509345-6601 

NY Binghamtop Pioneer . 607-722-9300 

NY Bohemie Car-Lac Elctrp Indl Sle .... 5195674200 

NY Buffale Summit Distre Ina .. 716-884-3450 

NY E Syracuse Time Elctme . 319432-0355 

NY EndwelLA.S.LElctme. 607-754-3823 

NY FairportPioneer.. 716-381-7070 

NY Farrningdale Milgey Elctrne Ina . 5164299800 

NY Hauppauge Arrow Elctme. 519231-1000 

NY Hauppauge Hamilton/Avnet Elctme.. 519231-9800 
NY Hauppauge Time Elctme.. 5192790100 


North American offices oniy. Fbr woridwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


AUGAT/ 


NY 

NY 

NY 

NY 

NY 

NY 

NY 
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OH 
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OH 

OH 

OH 
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OH 
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OR 
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OR 

OR 
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PA 
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PA 

TX 
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TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

ur 

UT 

UT 

UT 

UT 

WA 

WA 

WA 

WA 

WA 

WA 

WA 

Wl 

Wl 

Wl 


Liverpool, Arrow Elctm& . 315-652-1000 

Melvillo Arrow Elclm&. 516-694-6800 

Rochester, Arrow Eictms.. 716-427-0300 

Rochester. Hall-Mark . 716-244-9290 

Rochester, Hamilton/Avnet Elctma ... 71&475-9130 

Rochester, Summit Distrs. Inc. . 716-334-8110 

Ronkonkoma, Hall-Mark. 516-737-0838 

Syracuse, Hamilton/Avnet Eictms. .... 31 &437-2641 

Woodbury, Pioneer. 516-921-8700 

Charlotte, Pioneer Technigs.. 704-527-8188 

Charlotte, Time Eictms.. 704-522-7600 

Raleigh, Arrow Eictms.. 918-876-3132 

Raleigh, Hail-Mark 

Raleigh, Hamiiton/Avnet Eictms. Inc. 

. 919-878-0819 

Centerville^ Arrow Eictms.. 216-248-3990 

Cleveiand, Hamilton/Avnet Eictms. ... 216-831-3500 

Cleveland, Milgray/Cleveland. 216587-3600 

Cleveland, Pioneer . 216587-3600 

Dayton, Hamilton/Avnet Elclms.. 513-439-6700 

Dayton, Pioneer. 5162369900 

Dublin, Time Eictms.... 614-761-1100 

Solon, Hall*Maik. 2163494632 

Westerville, Hamilton/Avnet Elctma .. 614-882-7004 

WortWngton, Hall-Mark . 614-8863313 

Hillsboro, Wyie Labs/EMG . 503-640-6000 

Lake Oswego, Hamilton/Avnet Elctma 

. 503-6368831 

Portland, Radar Elec. . 506232-3404 

Portland, Time Eictms.. 503-684-3780/5523 

Tigard, Arrow Elctma. 503-684-1690 

Horsham, Pioneer . 215-6744000 

King of Prussia Time Elctma. 216337-0900 

Monroevilla Arrow Elctma. 412-8567000 

Pittsburgh, Hamilton/Avnet Elctma ... 412-2814150 

Pittsburgh, Pioneer . 412-782-2300 

Austin, Arrow Elctma. 512-8354180 

Austia Hall-Mark . 512-258-8848 

Austia Hamilton/Avnet Elctma. 512-835-8911 

Austia Time Elctma. 512-3363051/8906 

Austia Wyie Labs/EMG. 512-834-9957 

Carroltoa Arrow Elctrrra. 214-380-6464 

Carroltoa Time Elctma. . 214-241-7441 

DallaaHall-Mark .. 214-5534300 

Dallaa Sterling Elctma . 214-2461600 

El Paso, Ideal Elctma. 9167766647 

Houstoa Arrow Elctma. 7165304700 

Houstoa Hall4^ark. 7169563420 

Houstoa SterHng Elctma. 716627-9800 

Houstoa Time Elctma. 716530-0800 

Houstoa Wyie Labs/EMG. 7168769953 

Irving, Hamilton/Avnet Elctma. 214-5694100 

Mansfield, Mouser Elctma. 817483-4422 

RichardsoaWyleLaba/EMG . 214-2369953 

Stafford, Hamilton/Avnet Elctma . 7167861771 

Salt Lake City, Hamilton/Avnet Elctma 

. 801-972-2800 

Salt Lake City, Stand Supp.. 8014863371 

Salt Lake City, Wyie Labs/EMG . 801-974-9953 

W. Valley, Time Elctma. 801-9768181 

W. Valley City, Hall-Mark. 801-972-3446 

Bellevue, Arrow Elctma. 206-6434800 

Bellevua Hamilton/Avnet Elctma. 206-6463950 

Bellevud Wyie DisL Grp./Seattle Div. 

. 8004262956 

Bellevue; Wyie Dist Grpi/Seattle Div. 

.. 206453-8300 

Believue, Wyie Dist Grp./Seattle Div. 


CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CO 

CO 

CO 

CT 

CT 

CT 

CT 

CT 

CT 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

GA 

GA 

GA 

GA 

GA 

GA 

Hi 

IL 

IL 

IL 

IL 

IL 

IN 

IN 

IN 

IN 

IN 

lA 

KS 

KS 

MD 

MD 

MO 

MD 

MD 


. 8065669904 

Redmond Time Elctma . 2068861600 

Seattle; Radar Elctma . 206282-2511 

Brookfield Arrow Elctma . 414-792-0150 

New Berlin, Hall-Mark . 414-797-9259 


New Berlia Hamilton/Avnet Elctma .. 414-7844510 


MA 

MA 

MA 

MA 

MA 


Systems Packaging 

AL Huntsville; Hamilton/Avnet Elctma ... 206837-7210 
AL Huntsville; Pioneer Techniga Grp. inc. 

. 205-837-9300 

AL Huntsviile; Time Elctma ... 206721-1133/837-1419 

AZ Phoenix, Sterling Elctma inc. . 602-2662121 

AZ Phoenix, Wyie Dist Grpi/Phoenix Div. 

.. 602-8662888 

AZ Tempe, Arrow Elctma . 602-9684800 

AZ Tempe, Hamilton/Avnet Elctma . 602-231-5100 

AZ Tempe, Time Elctma . 602-967-2000 

CA Agoura Hills, Time Elctma. 816707-2890/3657 

CA Anaheim, Time Elctma . 714-937-0911 

CA Chatswortfi, Arrow Elctma/E Bay .... 2167068668 

CA Chatsworth,Avnel Elctma. 2167068686 

CA Chatsworth, Time Elctma. 8169967200 

CA Chatsworth Ave, Hamilton Electro Sla 


Ml 

Ml 

Mi 

Ml 

MN 

MN 

MN 

MN 

MN 

MO 

MO 

MO 

MO 

NH 

NH 


CA 

CA 

CA 

CA 

CA 


.... 2165562323 

Costa Mesa, Avnet Elctma . 714-754-6150 

Costa Mesa, Hamilton Electro Sla .... 714-641-1850 
Culver City, Hamilton Electro Sla ..... 2165562020 
El Segundo, Wyie Dist Grpi/Los Angeies Div. 

.... 213-322-8100 

Hayward Arrow Eictma/E Bay. 416487-4600 


NJ 

NJ 

NJ 

NJ 

NJ 

NJ 


Irvine, Wyie Dist Grfx/Irvine CKv.. 714-851-0911 

Monrovia, Erik-A-Elctma. 216574-1020 

Ontario, Hamilton/Avnet Elctma. 714-9894602 

Sacramento, Hamilton/Avnet Elctma 

. 9169263150 

San Diego, Arrow Elctma/E Bay. 619-6564800 

San Diego, Hamilton/Avnet Elctma ... 714-571-7500 


San Diego, Time Elctma ... 6165861331 /271-7011 
San Diego; Wyie Dist Grp./San Diego Div. 

. 714-5669171 

Santa Clara, Wyie Dist Grp./SarTta Clara Div. 


. 406727-2500 

Sunnyvale; Arrow Elckna/E Bay. 406754-6600 

Sunnyvale, Hamilton/Avnet Elctma ... 4067463300 

Sunnyvale, Time EIckna. 406734-9888 

Torrance; Time Elctma. 2163260880/6372 

Tustin, Arrow Elctma/E Bay . 714-8365422 

Aurora Arrow Elctma. 303-6961111 

Englewood Hamilton/Avnet Elctma .. 3067461000 

Englewood Time Elctma. 3062669535 

Thornton, Wyie Dist Grp./Denver Div. 

. 306457-9953 

CheshiraTimeEictma . 206271-3200/2541 

Danbury, Hamiiton/Avnet Elctma. 206797-1100 

Norwalk, Pioneer. 2068561515 

S. Windsor, Car-Lac Elctma .... 206282-0631/7757 

Wallingford Arrow Elctma. 2062667741 

Wallingford Sterling Elctma . 2034268200 

Altamonte Springa Pioneer/Florida ... 306834-9090 

Deerfield Bell, Arrow Elctma . 3054268200 

Ft Lauderdate, Hamilton/Avnet Elctma 

. 306971-2900 

Ft Lauderdaia Tirne Elctrna-Florida .. 306974-4800 

Lake Mary, Arrow Elctma. 306752-1480 

Orlando, Tirne Elctrna-Florida . 306841-6565 

St Petersburg, Harrulton/Avnet No. 25 

. 8165763930 

WinterPk,Harrtilton/AvnetElctma ... 305-6263888 

Winter Pk, Mllgray/Florida. 305-647-5747 

Atlanta Miigray/Atlanta.404-3969666 

Atlanta Time Elctma . 404-351-3545/5071 

Norcrosa Arrow Elctma . 404449-8252 

Norcrosa Hamilton/Avnet Elctma .... 404447-7500 

Norcrosa Pioneer/Atlanta. 404-4461711 

Norcrosa Time Elctma .... 4044484448/263-6407 

Honolulu, IndL Elctma Inc. .. 8065366095 

Bensenvilla Hamilton/Avnet Elctma .. 312-8667700 

Chicago, Newark Elctma . 312-784-5100 

Grove VL Pioneer. 312-437-9680 

Schaumburg, Arrow Elctma . 312-397-3440 

Wood Data Time Elctma. 312-350-0610/0854 

Carmel, Hamilton/Avnet Elctma. 317-844-9333 

Ft Wayna Graham Elctma Supp^ Inc. 

. 2194263422 

Indianapolia Arrow Elctma . 317-2469353 

Indianapolia Graham Elctma Supfx Ina 

. 317-634-8202 

Indianapolia Pioneer/Indiana. 317-8467300 

Cedar Rapida Arrow Elctma... 3163967230 

Overland Pk, Hamilton/Avnet Elctma 

. 9168868900 

Overland Pk, Milgray Elctma. 9162368800 

Columbia Arrow Elctma. 301-995-0003 

Columbia Hamilton/Avnet Elctma.... 301-9963500 

Columbia Mllgray/Washington . 301-621-6169 

Columbia Time Elctma. 301 -964-3090 

Gaithersburg,Pioneer/Washington ... 301-921-0660 

Lexington, Pioneer. 617-861-9200 

Norwood Gerber Elctma... 617-769-6000 

Peabody, Hamilton/Avnet Elctma .... 617-532-3701 
Peabody, Time Elctma-New England 

. 617-532-6200 

Woburn, Arrow Elctma . 617-9368130 

Woburn, Sterling Elctma. 617-938-6200 

Ann Arbor, Arrow Elctma . 316971-8220 

Grand Rapida Hamiiton/Avnet Elctma 

... 6162468805 

Livonia Hamilton/Avnet Elctma. 3165224700 

Livonia Pioneer/Michigan. 3165261800 

Edina Arrow Eictma. 612-8361800 

Edina Time Elctma . 612-8361250/2119 

Minneapoiia Merit Elctma Corp. . 612-5465383 

Minnetonka Hamilton/Avnet Elctma 

. 612-932-0600 

Minnetonka Pioneer/Twin Cities . 612-9365444 

Earth Qty, Hamilton/Avnet Elctma ... 314-344-1200 

St Chartea Lectronix Inc.. 314-946-6424 

St Louia Arrow Elctma. 314-567-6888 

St Louia Time Elctma .. 314-391-6444 

Manchester, Arrow Elctma . 603-668-6968 

Manchester, Hamilton/Avnet Elctma 

.. 606524-9400 

Cherry HiH Hamilton/Avnet Elctma... 609424-0110 

Clifton, 6Mar Elctma. 201-772-6400 

Fairfield Hamilton/Avnet Elctma . 201-5763390 

Mariton, Arrow Elctma. 6065968000 

Marlton, Milgray/Marlton. 6069865010 

Parsippany, Arrow Elctma . 201-538-0900 


NJ Pine Brook Pioneer . 201-576^10 

NJ Pinebrook Time Elctma. 201-882-4611 /4616 

NM Attxjquerqua Arrow Elctma . 5062464566 

NM Atbuquerqua Hamilton/Avnet Elctma 

. 5067661500 

NM Albuquerqua Sterling Elctma. 505-345-6601 

NY Binghamton, Ptoneer . 607-722-9300 

NY Bohemia Car-Lac Elctra IndL Sla .... 5165674200 

NY E Syracusa Time Elctra Sla. 316432-0355 

NY Fairport, Pioneer. 716-381-7070 

NY Farmingdafo, Milgray Elctma . 5164269800 

NY Hauppaga Hamilton/Avnet. 516231-9800 

NY Hauppaga Time Elctra Sla. 516273-0100 

NY Hauppauga Arrow Elctma. . 516231-1000 

NY LiverpooL Arrow Elctma. 316652-1000, 

NY Melvilla Arrow Elctma. 516-694-6800 

NY Rochester, Arrow Elctma. 716427-0300 

NY Rochester, Hamilton/Avnet Elctma ... 7164769130 

NY Syracusa Hamilton/Avnet Elctma .... 315437-2641 

NY Woodbury, Pioneer. 516921-8700 

NC Charlotta Pioneer/Carofina. 704-5^7-8188 

NC Charlotta Time Elctma. 704-522-7600 

NC Raleigh, Arrow Elctma. 919-8763132 

NC Raleigh, Harrslton/Avnet Elctma. 919-878-0819 

OH Centerviiia Arrow Elctma.:.... 5134365563 

OH CleveiandHarnilton/AvnetElctrna ... 513-433-0610 

OH Cleveland Milgray/Cleveland. 216447-1520 

OH Cleveland Pioneer/Cleveland . 216587-3600 

OH Dayton, Hamilton/Avnet Elctma. 513-433-0610 

OH Dayton, Pioneer/Dayton. 5162369900 

OH Solon, Arrow Elctma . 2162463990 

OH Westervilla Hamilton/Avnet Elctma .. 614-882-7004 

OR Hillsboro. Wyie Labs/EMG . 5066466000 

OR Lake Oswega Hamilton/Avnet Etctrrra 

. 506635-8831 

OR Portland Time Elctma. 503-684-3780/5523 

206454-8666,806547-6523 

OR Tigard, Arrow Elctrns.503-684-1690 

PA Horsham, Pioneer/Del. Valley.215-674-4000 

PA King of Prussia, Time Elctrns.-Mid Atlantic 

.215-337-0900 

PA Monroeville, Arrow Elctrns.412-856-7000 


PA Pittsburgh, Hamilton/Avnet Esetrns. 


.412-281-4150 

TX Austin, Hamilton/Avnet Elctrns. 

.512-837-8911 

TX Carrolton, Arrow Elctrns..214-380-6464 

TX Carrolton, Time Elctrns.214-241 -7441 

TX Dallas, Sterling Elctrns.214-243-7441 

TX El Paso, Ideal Eictms.915-779-6647 

UT Salt Lake City, Hamilton/Avnet.801 -972-2800 

UT Salt Lake City, Wyie Lambs/EMG... 801 -974-9953 

UT W. Valley, Time Elctrns.801 -975-8181/1631 

WA Bellevue, Arrow Elect..206-643-4800 

WA Bellevue, Hamiton/Avnet Elctrns. 

...206-643-3950 

WA Bellevue, Wyie Dist.Grp/Bal. of 

Washington.800-562-9904 

WA Redmond,, Time Elctrns. 

.206-882-1600 

Wl Brookfield, Arrow Elctrns.414-792-0150 


Wl New Berlin, Hamilton/Avnet Electrns. 

....414-784-4510 

AUGAT, INC., Packaged Products Div., 33 Perry Ave., P. 
O. Box 659, Attleboro, MA 02703, Tel: 617-222-9635, 
TELEX: 710-391-0644 

AUGAT/PYLON CO, INC, P.O. Box 2510, Attleboro Falls, 
MA 02763, Tel: 508-6969800, TELEX: 948095; EmpL: 400; 
Sts. Mgr: Gillis Mellon 

AUGAT/RDI, 525 Randy Rd. Carol Stream, IL 60188, Tel: 
312-682-4100, TWX: 916252-2118, FAX: 312-682-4562; 
FSC Na: 53337; Enr^L: 70; Sis. Mgr: Johri DeichL Mktg 


Mgr.; Dist. Mgr: John DeichL Mktg. Mgr.... C*1288-1289 
Local Salas Off leas & Raps 

AL Huntsville; Alpha. 20&-533-0766 

AZ Phoenix, Augal SIS.-AZ .. 602-224^104 

CA Los Angeles, WiieyCa . 213-6661611 

, CA San Diego, Wiiey Co. ... 616571-2881 

CA San Jose, Augat Sis.. 4062468801 

CO Denver, Spectrum Mktg. . 3064869991 

j FL Orlando; Augat Sla. 407-352-2020 

!gA Tucker, Alpha. ....... 404491-9430 

IIL Carol Str^un, Reed Dvea . 800-682-7333 

I IL Downers Grove, Rockford Controls ... 312-9662046 

jiN Indianapolia Luebbe Sla Ca .. 317-8467389 

!|A Marfon,Ensco-Rep,Inc. .. 316377-8551 

iKS Wichita Ensco-Rep, Irxx. 316-6861070 

(MA Canton, Augat Sla .. 617-762-3164 

I Ml Livonia Luebbe Sla Co. . 3164868828 

!mn St PauL Countryman. 612-6469151 

j MO Maryland Hta, Ensco-Rep, Inc. . 3144263935 

!NC Kemersvilla Wallace Elctra.. 9169962742 

I OH andnnatL Luebbe Sla . 5165360600 

OR Beavertoa Augat Sla. 503-645-0644 


North American offices only. For worldwide reps & distributors, see Vol. W. 


EEM 1989 


627 























































































































































































































AUGAT/ 


Manufacturers and Sales Offices Directory 


PA Trevosei Inc.. 215-245-0513 

SC Kernersville, Wallace Elec Sis. ........ 919-996-2742 

TN Oak Rldgei Alpha MWg... 615-482-4681 . 

TX Dallas,Augatsia. .... 214-788-4211 

7X Houston, Augal Sis.. 713-781-9343 

ITT Murray,ButierworthMkig..... 801-268-2244 

WA Bellevue,AugatSis. .. 20&451-9777 

Wl Westbend, Rockford Controls .. 800-323-1042 

Local Di^buUxs 

CA Anaheim, Control Des.... 714-821-1516 

CA Gardena, Calif. Switch & Signal. 800-225-7924 

CA Los Angeles, Master Distr.. 213-452-1229 

CO Englewood, IndL Elctms.. 303-694-9444 

FL Altamonte Springs, Control Design .... 305-788-3220 

IL Arfington Heights, Lo Dan Elctips.. 312-398-5311 

IL Carol Stream, Lectro Comps. . 312-690-0520 

IL Chicago, Newark Elctma .. 312-784-5100 

IN Ft Waynes Bell Inds. ... 219-423-3422 

MA Middleboro, Glynn Elec...... 617-947-4262 

MA Peabody, Time Eteo. 617-532-6200 

Ml Farmington Hills, Advent Elctms.. 313-477-1650 

MN Minneapolis, Control Des. .... 612-721-6555 

MO St Louis, Time Elctma . 314-391-6444 

NJ Oakton, Relay Specialties. 201-337-1000 

NY Buffalo, Summit . 716-887-2800 

NY Lynbrook, Peerless Radio. 516-593-2121 

NY Rochester, R Baker Elctma . 716-586-9164 

OH Akron, AESCO Elctra Inc.. 216-762-8818 

OH Columbua E/M Equip. Ca. 614-236-0888 

OH Columbus, Elctma Mktg Co... 614-299-4167 

PA Malvern, Control Dea. . 215-296-0150 

TX Dallaa Control Dea . 214-358-1441 

Wl Green Bay, A-A Elec. . 414-499-0258 

Wl West Allia Marsh Elctma. 414-475-6000 


•V 


FAX: 612-550-4099 

AULT, INCORPORATED, 1600 Freeway Blvd, 
Minneapolia MN 55430, Tel: 612-560-9300; EmpL 300; 


Ste. Afgi-j Greg Harris .. . 0*1640-1641 

Local Sales Offices & Reps 

AL Huntsville, L & D, Ino.. 205-837-1469 

CA Los Angeiea A-F Sla Engrg. Ina. 213-681-5631 

CA Orange County, A-F Sla Engrg Ina ... 714-641 -2903 

CA San Diego, A-F Sla Engrg ina. 619-226-8424 

CA Santa Clara, Magna Sla . 408-727-8753 

CO Denver, William J. Purdy. 303-790-2211 

CT Wallingford, Marathon Sis, LTD .. 617-875-3566 

FL Deerfieid Bch, Sla Engrg Concepts Ina 

.. 305-426-4601 

GA Atlanta, L & D, Ina. 404-455-3483 

IL Arlington Hgta, MSI. 312-956-1000 

lA Des Moines, Beams Co. . 515-255-1148 

KS Shawnee Mission, Beams Co. . 913-631-0300 

MD Columbia Delta III Assoca... 301-7304700 

MA Framingham, Marathon Sis, LTD . 617-875-3566 

Ml Plymouth, Jay Mktg Assoca. 313-459-1200 

MN Minneapolia Cahill, Schmitz & Cahill.. 612-646-7217 

MO St Louia Beams Ca. 314-434-8448 

NJ Ocean, P. Saftler Assocs. . 201-922-3014 

NY Lynbrook, P.Saftler Assoca . 516-593-7880 

NC Greensboro, L & D, Ina. 919-292-3201 

OH Cleveland, Lyons Corg. 216-659-9224 

OH Dayton, E Lyons Ca . 513-278-0714 

OR Portlar^ Jaa J. Bacher Ca.. 503-297-8744 

PA Philadelphia AlhTech Mktg. 717-7634126 

TX Austia R F. Kimball Co. . 512-443-5284 

TX Richardson, R F. Kimball Co.. 214-231-3447 

WA Seattia Jaa J. Backer Co. .. 206-285-1300 

Can Toronto Deskin Sla. 416475-1412 

Loca/ Distributors 

CA Cincinnati, Hughes Peters . 513-351-2000 

Long Bch, Power Sya fXstia ... 213-597-6957 

CA MilpitaaPowerS^Distra .. 408-263-1063 

CA Mountain\riew,USIEtettn.CXMnpa ... 415-969^5420 

CA San I^ego, Tauber Elctma . 619-274-7242 

CA Santa Mcmica CMstr. Specialist. 213-393-9666 

CA Van Nuya Natl Electro Sla Corp.. 213-781-0505 

MA Sharon, Adcour. 617-784-8123 

MO StCharleaFinniganElctma.......... 314-946-6201 

UT Salt Lake City, StdL SuppL Ca . 801453-3371 


Can St Laurent Que, Tech-Rep Elctms, Ltd. 

........ 514-337-6046 

AURIC CORP, 470 Frelinghuysen Avcl, Newark, NJ 07114, 
Tet 201-2424100, FAX: 201-242-5796; EmpL: 55 


AUSTRON, INC., P.O. Box 14766, Austia TX 787614766, 
Tel: 512-251-2341, TWX: 910-874-1356, FAX: 512-251- 
9685; FSC No.: 24672; EmpL 130; S/s. Mgr.* Ron Myers 

.. AM348 


Local Sales Offices & Reps 

AL Huntsvilla Sci. Devices - SE. 205-536-1969 

AZ Soottsdaia Territorial Mktg. 602-994-8665 

CA Goleta Thorsen Ca . 805-964-8751 

CA Mtn. View, NS. Westronics... 415-960-1111 

CA Signal Hill, Thorson Co.. 213-595-0361 

CO Englewood, Sierra Tech. Grp... 303-790-1700 

FL Coral Springa Scientific Dvca-S.E .... 305-755-4453 

FL Orlanda Set Devices - SE. 305-841-8180 

FL Shalimar, Sd. Devices - SE. 904-6514407 

GA Snellvilla Sd. Devices-SE . 404-979-7971 

IL ElkGrova Loren Green Assoa . 312-593-0282 

IN Indianapolia Loren Green Assoc,. 317-293-9827 

MA Reading Schdnfein Assoca. 617-944-2304 

Ml Union Laka Ashby Assoca. 313-363-1100 

MN Minneapolia Loren Green Assoa. 612-571-6666 

NY Frankfort Ka|:^ Instr. Sla. 315-8944245 

NY Huntington, CDB Entpra. 516-692-5200 

NC Winston Salem, Sd. Devices-SE. 919-765-5776 

OH Daytoa Ashby Assoca . 513-461-2668 

OH Lyndhurst Ashby Assoca. 216-461-0826 

OK Park Hill, Sdentific Dvca-S.W. . 918-457-4888 

OR Beaverton, Cascade Data Mktg. 503-641-9266 

PA N. Walea Sd. Devices - Phila . 215-699-7707 

TX Austin, Sdentific Dvca-&W.. 512-442-6215 

TX Houston, Sd. Devices - Gulfcoast. 713-864-1711 

TX Richardson, Sd. Devices-SW. 214-231-8106 

TX San Antonio, Sdentific Dvca-S.W. .... 512-736-3164 

VA Reston, Austron . 703471-7963 

WA Kirkland, Cascade Data Mktg.. 206-747-6190 


AUTODESK 2320 Marinship Way, Sausalito, CA 94965, Tel: 
415-332-2344, TELEX: 275946, FAX: 415-331-8093; 
EmpL 399; S/a Mgr.* Richard Cuneo, Dir. of Sla; Dist.Mgr: 
Rex Johnson 

AUTOMATED PRODUCTION CONCEPTS, 63 Hillside 
Terraca Wayna NJ 07470, Tel: 201-831-8300, TELEX: 
130120, FAX: 201-633-7755; EmpL: 4 

AUTOMATED PROD. EQUIP. CORP, 142 Peconic Ava, 
Medford, NY 11763, Tel: 516-654-1197, TWX: 510-228- 
2120, FAX: 516-2894735; FSC Na: 57216; Sfe. Mgr: 
Arthur Ayala 

AUTOMATIC COIL CORP., Sub. Designatronics, 
Inc., 3545 N.W. 71st St, Dept E, Miami, fl 33147, Tel: 
305-696-6660, FAX: 305-696-0626; FSC No.: 03765; 


EmpL: 245. A*1198-1201,1506-1509 

Local Sates Offices & Reps 

AL Huntsvilla Hughes Assoca . 205-533-9108 

CA Huntington Beach, Mil-Com Sla . 714-840-2424 

CA Mta Yiew, Fetty/Schoenduve. 415-962-8330 

CA San Diego, MII-C<xd Sla. 619-484-3402 

CA Thousand Oaka Mil-Corn Sla .. 805-647-8569 

FL Pensacola Hughes Assoca .;. 904-433-1787 

GA Norcrosa Hughes Assoca .. 404-662-1587 

IL Downers Grova Rockford Controls Co. 

. 312-360-2046 

MS Corinth, Hughes Assoca. 601-287-2915 

NJ Paramua Design Elctma . 201-845-6224 

NY E Syracuse, Nycom . 315-437-8343 

NC Cary, Hughes Assoca . 919-467-7029 

OH Medina Rockford Controls Ohio, Ina 

. 216-725-3705 


PA McKees Rodca Rockford Controls of Ohio 


. 412-331-0306 

TN Jonesboro, Hughes Assoca . 615-753-2719 

VA Fairfax, Schidey Assoca, Ina. 703-591-3008 


AUTOMATIC SWITCH CO, 50-60 Hanover Road; 
Florham ParK NJ 07932, Tel: 1-201-966-2000, TELEX: 
136422, FAX: 1-201-966-2628; EmpL: 1,200; S/s. Mgr: 
Wayne Bouchard 

AUTOMATIC SYSTEMS DEVELOPERS, P.O. Box 
3210, Industry St, Poughkeepsia NY 12603, Tel: 914473- 
5530, FAX: 914454-2538; EmpL: 650; S/s. Mgr: Stanley 
Bachman 

AUTOMATIC TIMING & CONTROLS CO, 201 Sa 
Gulph Rd, King of Prussia PA 19406, Tel: 215-337-5500, 
800441-8245, TELEX: 84-6437; EmpL: 300; S/s. Mgr: R 
L Swanson 

AUTOMATION DISPLAYS INC, 3533 N. White Ava, Eau 
Claira Wl 54703, Tel: 715-834-9595, FAX: 715-834-9596; 
EmpL: 19 

AUTOMATION ELCTRNS, RJA Inds, Inc, 9640 
Topanga Cyn PL Bldg J, Chatsworth, CA 91311, Tel: 818- 
998-5124, FAX: 818-998-6654; EmpL: 25; Sis. Mgr: 
Robert J. Aiani 


AUTOMATION PRODS, INC, 3030 Max Roy, Houston, 
TX 77008, Tel: 713-869-0361, TELEX: 775-959, FAX: 713- 
869-7332 

AUTOMATION UNLIMITED, Icon Corporation, 134 
New Boston St, Woburn, MA 01801, Tel: 617-933-7288, 
FAX: 617-933-2042; S/s. Mgr: Rich Farley; Dist. Mgr: 
Kevin Bagaline 

AUTOMOTION, INC, 683 Airport Blvd, Ann Arbor, Ml 
48108, Tel: 313-662-7771, FAX: 313-662-3707; EmpL: 20; 


S/s./I^gr.'DavidEDrenning. .. B*1234 

Loca/Sa/es Off/ces & Reps 

CA LagunaHilte,South Rep.. 714-951-1084 

CT Seymour, Sturdy Corp.... 203-888-1480 

IL Chicago, Clarkson Ca.. 312-286-2314 

MA Wellesley Hilla Sturdy Corp.. 617-235-2330 

MN Little Canada Assured Sla . 612-482-1309 

NH Derry, Sturdy Corp. . 603-434-8440 

NY Pittsford, Vordex, Ina .. 716-586-8119 

NC Charlotta H & A Ina. 704-598-8599 

OH Daytoa Ray Stan Controls.. 513-962-2604 

OR Portland,Controltek,Ina . 503-641-0876 

TX Richardson, Conkol Dynsvnics. 214-644-6945 

WA Spokana Controltek, Ina.. 509-922-2971 


AUTOROLL MACHINE CORPORATION, 11 River St, 
Middleton, MA 01949, Tel: 508-777-2160, TELEX: 940250, 
FAX: 508-777-9453; EmpL: 120 

AUTOSPLICE, INC, 59-1 2 .37th Ava Woodskte, NY 11 377, 
Tel: 718-429-0500, TELEX: 420902, FAX: 718-429-1313; 
EmpL: 197; Sis. Mgr: O. Nedelkovich 


Local Sales Offices & Reps 

CA San Diego, Autosplkje West . 619-530-0077 

CA San Josa Autosplice N.W.. 408-224-8673 

IL ChicagaSchiffer Assoa. 312-847-2400 

IN Fort Wayna Menze Sla. 219-747-5616 

MA Cambridga Autosplice Northeast. 617-494-8430 


AUTOSWAGE PRODUCTS, 726 River Rd, Shelton, CT 
06484, tel: 203-929-1401, TELEX: 963-542; EmpL: 170; 
Sis. Mgr: R D'Autrechy 


Local Safes Offices & Reps 

AL Montgomery, M.YA, Ina. 205-284-1948 

CA Glendala HaWeman & Frazier. 818-957-4554 

CT Roxbury, Yankee Engrg. 203-426-5679 

IN Greensburg K K Feaster Assoca .... 812-663-5689 

MO Maryland Heighta Meiners Sla . 314-739-1114 

NY Pittsford, Production Mktg Grp . 716-248-5835 

SC Fort Milla Eagle Salea Ina .803-548-2222 

TX Arlington, Paine & Murray, Ina . 817-461-6331 

WA BellevuaHJ.SIaCo.. 206453-1957 


Can Candiaa Qua, W. R Elctma Registered 

.. . 514-632-3685 

AUTOTROL CORPORATION, P.O. Box 557, Crystal 
Laka IL 60014, Tel: 815459-3080, TELEX: 72-2417, FAX: 
815-459-3227; EmpL: 140; S/s. Mgr: Loris Thacker 

AUTRONICS CORP, 314 E Uve Oak, Sta A, Arcadia CA 
91006, Tel: 8184465470, TWX: 916582-3216, FAX: 816 
446-0014; FSC Na: 03972; EmpL: 95; Sis. Mgr: Annabeile 
Cloud, Contracts Mgr.; D/sf. Afgr.* Gary Noyes 

AVA ELECTRONICS CORPORATION, P.O. Box 184, 
4000 Bridge SL Drexel HilL PA 19026, Tel: 216284-2500, 
TELEX: 3711411, FAX: 216259-8379; EmpL: 100; Sis. 
Mgr: William McKinley; Dist. Mgr: Michael Ward 

AVA INSTRUMENTATION, INC, 8010 Highway 9, Ben 
Lomond, CA 95005, Tel: 4063362281, THEX: 
5101007906 AVA FAX: 403-3365049; FSC Na: 61933; 
Enr^L:7; Aifgr.'Allan Hughes 

AVANTEK INC, 481 Cottonwood Dr, Milpitaa CA 95036 
7492, Tel: 406432-3080, TWX: 316371-8717, FAX: 406 
954-0633; EmpL: 3200; Dfef. Mgr.* John Locke 


Local Sales Offices & Reps 

CA Westlake VL Avantek, Ina. 8063763870 

IL PalatinaAvantek,Ina.. 312-358-8963 

MD Cloumbia Avant^ Ina. 301-381-2600 

Local Di^butxxs 

AL Huntsvilla Compi Dista Ina. 205-8867501 

AZ TempaSertek,Ina . 602-894-9405 

CA Sunnyvafo, Penstock, Ina. 4067360300 

CA Westlake VL SerteK Ina. 816707-2872 

FL Largo,AppliedSpecialtiesofFL ...... 8165367309 

FL MetboumaComp Dista Ina.. 407-724-9910 

GA Norcrosa Comp Dista Ina ... 404441-3320 

IL Palatina Penstock Midwest... 317-784-3870 

MD Beltsvilla Applied Spedaifsta Ina. 301-792-2211 

MA Uxington,SicklesDistbaSla ........ 617-862-5100 

NJ Fairfieid,Penstock-East.... 201-8061414 


North American offices only. Fbr worldwide reps & distributors, see VoL W. 
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AVXCO 


Manufacturers and Sales Offices Directory 


NC Raleigh, Comp. Dists. Inc.. 919-787-7311 

TX Dallas, Thorson Distbg. Co.. 214-233-5744 

WA Bellevue. PenstocK Inc.. 206-454-2371 

Can SerteKInc. . 818-707-2872 


/iSfffA 



FAX: 203-354-8597 

AVEL-LINDBERG INC., 5 Old Town Park Rd, Unit 47, 
New Milford CT 06776, Tel: 203-355-4711; EmpL: 8; Sis. 


Mgr.- Melanie B. Roman. A*2258-2250 

Loca/ DisMbutors 

CT Wallingford Sager ElctrL Supp; Co..... 203-265-4600 

MA Hingham, Sager ElctrL Supp. Co.. 617-740^700 

MA Hingham, Sager Electrical Supp. Co. .. 617-749-6700 


AVEX ELECTRONICS, 1683 Winchester Rd, P.O. Box 
1026, Bensalem, PA 19020, Tel: 215-638-1515, 800-345- 


1295, FAX: 215-638-9108; FSC No.: 58414; Sis. Mgr: Mike 
Battery Batley; Dist. Mgr: Mike Batley.... D«1454-1456 

Ljocal Sa/es Offices & Reps 

CO Denver, Tesscp. 303-778-1119 

lA Marion, Ensco-Rep . 319-377-8550 

KS Wichita, Ensco-Rep.. 316-683-1070 

MO Maryland Hgts., Ensco Rep Inc. ... 314-423-3935 

NE Countryside, Ensco Rep. 913-384-0840 


AVIBANK MANUFACTURING, INC, 210 S. Victory Blvd, 
Burtsank, CA 91503, Tel: 818-843-4330, TWX: 910-498- 
2215; FSC Na: 84256; EmpL: 465; Sis. Mgr: D. Ladin 


FAX: 201-382-4996 

AVIONIC INSTRUMENTS, 1414 Randolph Ave, Avenel, 
NJ 07001,Tdl: 201-388-3500, TELEX: 844413; EmpL: 160; 
Sis. Mgr: Bryce Wiedeman; Dist. Mgr: Mike Bamaba 

. 0*1642-1644, 2166-2173 


AVTECH 


FAX: 613-226-2802 

AVTECH ELECTROSYSTEMS LTD., P.O. Box 5120, 
Sta F, Ottawa, Ontario, Canada K2C 3H4, Tel: 613-226- 
5772, TELEX: 053-4591; EmpL: 8. D*1220 

Local Sales Offices & Reps 
NY Ogdensburg Avtech Electrosystems Ltd 

. 318472-5270 

Can Ottawa Ont, Avtech Eiectrosystems Ltd 

. 613-226-5772 


Unitron 


FAX: 214-341-2099 

AVTEL DIV., UNITRON INC., 10925 MiHer Rd, Danas, 
TX 75238, Tel: 214-340-8600, TELEX: 882511; FSC No.: 
6130; Empl: 75; Sis. Mgr: R L Beutel... 0*2175-2177 

Local Sales Offices & Reps 

CA Sunland, JVC Assocs. (Jim Crevier)... 818-352-7348 
NC Charlotte, Bruster Lawing & Assocs. .. 803-831-1205 
VA Midlothian, Bruster Lawing & Assocs. 

..... 804-794-3879 


FAX: 803-626-2442 

AVX CORPORATION, Box 867, Myrtle Bch, SC 29577, 
Tel: 803-448-9411, TWX: 810-661-2252; FSC No.: 9K916; 
Sis. Mgr: Allan Cole; Dist. Mgr: Robert Bums 

. A*1019-1023,1778; B*1008 


Local Sales Offices & Reps 

AL Huntsvilla Beacon Eictms... 205-881-5031 

AZ Scottsdale, Interstate Mktg . 602-244-9050 

CA San Diego, Interstate Mktg . 619-693-3220 

CA San Jose, Quadrep Ina. 408432-3300 

CA Woodland Hills, Int^tate Mktg. Assocs. 

. 818-883-7606 

CO Englewood Thorson Rocky Mt Ina ... 303-779-3435 

FL Casselberry, Dyne-A-Mark. 308831-2822 

FL Clearwater, Dyne-a-Mark . 813-441-4702 

FL Fort Lauderdala Dyne-a-Mark . 308771-6501 

GA Atlanta, Beacon Eictms.. 404-2589640 

IL Chicago, M. Gottlieb Assocs.. 312-7781151 

IL Itasca, Janus, Inc.. 312-2589650 

IL Waukeska, Janus, Inc. . 414-542-7575 

IN Ft Wayne, FJ. CarrHSisano Co.. 219-4886443 

IN Indianapolis, Frank J. Campisano. 317-2587651 

IN Kokomo, M. Gottlieb Assocs.. 317-4580444 

lA Cedar Rapids, R F. Welch. 318362-6824 

KS Spring HilL Beneke & McCaul. 8187682998 

MD Baltimore, Burgin-Kreh Assocs.. 301-2688500 

MA Chelmsford, J.E Boeing Co. . 617-2585800 

Ml Farmington Hills, J. L Montgomery.... 313-489-0099 

Ml Flint M. Gottlieb Assocs.. 318732-3922 

MN Minneapolis, Comsfrand Ina. 612-7889234 

MO Grandview, Beneke & McCaul . 8187682998 

NJ Bellmawr, Thomas Assocs., Ina. 6089382600 

NM Albuquerque, Thorson-Desert States, Ina 

. 5082988555 

NY Ithaca, Bob Dean, Ina . 607-257-1111 

NY Melville, Comtronic Assocs.. 518249-0505 

NY Wappingers Falls, Bob Dean, Inc.. 914-297-6406 

NC Raleigh, Tingen Technical Sales. 9188784440 

OH Beaverton, Western Tech SI&. 508644-8860 

OH Cincinnati, FJ. Campisano Ca. 518574-7111 

OH Columbus, Frank J. Campisano. 614-8785405 

OH Dayton, Schmidt & Assoc. 518293-6652 

OH Medina Frank J. Campisano. 218722-5550 

OK Tulsa Ammon & Rizos . 918-6688788 

PA Coraopolia FJ. Campisano Co.. 412-264-5151 

TX Austin, Ammon & Rizos Co.. 512-454-5131 

TX Houston, Ammon & Rizos Ca . 718781-6240 

TX Richardson, Ammon & Rizos Co. . 214-644-5591 

UT Salt Lake City, Thorson Rocky Mt Inc. 

.,. 801-9787969 

VA Lynchburg, Burgin-I^eh Assoc. . 804-2382626 

WA Bellevua Western Tech. SI&. 206-641-3900 

WA Spokana Western TechaSla . 508922-7600 

PR Santurce, Mlll-Bem .. 808722-6942 

Can British Columbia Longman Sia. 604-931-4744 

Can Kirkland, Que., Longman Sla. 514-694-3911 

Can Mississauga Ont, Longman Sla. 416-677-8100 

Can CXtawa Ont, Longman Sla . 618564-0100 

Local Distributors 

AL Huntsville, Anrow/Kierulff . 208837-6955 

AL Huntsvilla R M. Elctma . 800-6382046 

AZ Phoenix, Arrow/Klerulff Elctma. 602-437-0750 

AZ Phoenix, Hallmark Elctma . 602-437-1200 

AZ Phoenix, Kierulff Elctma. 602-437-0750 

AZ Phoenix, Marshall Inda . 602-496-0290 

AZ Phoenix, Wyle Elctma. 602-2482232 

AZ Tempe, Arrow Elctma . 602-9684800 

CA Calabasaa Wyle Laba/EMG . 8188889001 

CA Canoga Pk, Hallmark Elctma. 8187187300 

CA Chatsworth, Arrow/Kierulff Elctma.... 818701-7500 

CA Chatsworth, lEC ..... 8189982200 

CA Chatsworth, Kierulff Elctma. 818407-2500 

CA Chatsworth, Marshall Inda. 818407-4100 

CA Chatsworth, Shelley-Ragon. 8189983333 

CA Chatsworth, Shelley-Ragon Elctma ... 8189983333 

CA Citrus Hgta, Hallmark Elctma. 918722-8600 

CA Cypress, Kierulff. 714-2286300 

CA El Monte, Marshall Eictms . 8184585500 

CA El Monte, Marshall Elctma. 818-4585500 

CA El Segundo, Wyle Elctma. 218322-8100 

CA Garden Grove, National Elctma . 714-892-7749 

CA Garden Grove, National Elec. Corpi ... 714-892-7744 

CA Hayward Arrow Elctma .. 415-487-8417 

CA Irvine, lEC . 714-837-9960 

CA Irvine, Marshall Inda. 714-8585050 

CA Irvine, Wyle Elctma. 714-8689953 

CA Milpitas, California Capacitor, Ina . 408262-6000 

CA Milpitas, Marshall Inda. 408942-4600 

CA Milpitas, Projections Unltd. 408942-1717 

CA Rancho Cordous, Wyle Elctma. 9186385282 

CA Rancho Cordova, Marshall Inda . 9186389700 

CA Sacramenta lEC . 918424-5297 

CA San Diega Arrow/IOenjIff Elctma .... 6182782112 

CA San Diego, Arrow/Kierulff Elctma .... 618565^00 

CA San Diego, Hallmark Elctma. 6182681201 

CA San Diega Marshall Inda. 6185789600 

CA San Diego, Neumann Elctma. 619-6983005 


CA San Diego, Projections Unltd ......... 6184587900 

CA San Diego, Wyle Elctma.. 6185689171 

CA San Jose, Cetec/Future. 408434-1122 

CA San Jose, Eric Elctma. 408432-1111 

CA San Jose, Hallmark Elctma.. 408432-0900 

CA San Jose; lEC.. 4084381000 

CA San Jose, Kierulff Elctma.. 408971-2600 

CA Santa Clara, Wyle Elctma . 408727-2500 

CA Southgate; Future Elctma . 218773-6521 

CA Sunnyvale, Arrow/Kiemlff Elctma. 4087486600 

CA Torrance, Hallmark Elctma . 218217-8400 

CA Tustin, Arrow/Kierulff Elctma. 714-8385422 

CA Tustin, Hallmark Elctma. 714-6684100 

CA Tustin, Kienjiff Elctma. 714-731-5711 

CA Tustin, Projections Unltd . 714-544-2700 

CA Westlake VL Distel . 8084989998 

CO Aurora, Arrow Elctma. 303-6981 111 

CO Denver, Integrated Elctma. 308292-6121 

CO Denver, lEC . 308292-6121 

CO Englewood, Arrow/Kierulff. 308790-0188 

CO Englewood Hallmark Elctma. 3087981662 

CO Englewood, Kierulff Elctma. 3087984444 

CO Thornton, Marshall Inda . 303-451-8444 

CO Thornton, Wyle Dist Gjx. 308457-9953 

CO Westminster, Future Elctma. 303-650-0123 

CT BetheL Future Elctma . 2087489594 

CT E Haven, J. V. Elctma. 203-4682321 

CT E Haven, J.V. Elctma. 2084682321 

CT Meriden, RC/Jaco Elctma. 2082381422 

CT Orange, Milgray Elctma . 208795-0711 

CT Wallingford Almo. 2082686801 

CT Wallingford Arrow/Kiorulff Elctma .... 2082687741 

CT Wallingford Cronin Elctma . 203-625-3134 

CT Wallingford, Hall-Mark Elctma . 2082680100 

CT Wallingford Kierulff Elctma. 2082681115 

CT Wallingford Marshall Elctma . 208265-3822 

FL Altamonte Springs, Arrow/Kiemlff. 305-682-6923 

FL Deerfield Arrow/Kiemlff. 305-4288200 

FL Ft Lauderdale N.RC.. 308772-4500 

FL Ft Lauderdale NRC Elctma ..... 308772-4500 

FL Orlando, Marshall Elctma. 308841-1878 

FL Palm Bay, Arrow/Kiemlff Elctma . 3087281480 

GA Norcrose Arrow/Kiemlff Elctma ...... 4044488252 

GA Norcrose Marshall Elctma . 4044285750 

IL Bensenville Milgray Elctma . 312-350-0490 

IL Chicago, NEP Elctma . 312-6288400 

IL Chicago, NEP Elctma, Ina. 312-6288400 

IL Itasce Arrow/Kiemlff. 312-250-0500 

IL Usie Componente Ina . 312-852-7707 



CORPORATION 


YOUR PARTNER FOR 
PORTABLE POWER 

Authorized Contract Distributor 
Assembler for SAFT/GOULD 
Rechargeable Batteries for 
Instruments and C-MOS 
and RAM Replacement 

• Custom Pack Service 
(48 Hours) 

• Same Day Shipments 

Nicad... Gelyte... Lithium 

Call Toll-Free (Outside PA) 

1-800-345-1295 

AVEX 

ELECTRONICS CORP. 

Portable Battery Division 
P.O. Box 1026 
Bensalem, PA 19020 
215-638-1515 (In PA) 

FAX No. 215-638-9108 

SEE OUR THREE FULL 
PAGES IN SECTION 3900! 
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North American offices only. For worldwide reps & distributors, see Voi. W. 
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AVXCO 


Manufacturers and Sal^ Offices Directory 


M. Lombar4Sheiley-Ragon .. 312-629-8833 

iL Rolling Meadows. RM Elctm& . 312-364-6622 

IL Schaumburg, Marshall Elctms... 312-490-0155 

IN indianapoHs, Arrow/Kieruiff Eicbm ... 317-243-9353 

IN Indianapolis, Hall-Mark Eictrn&... 317-872-8875 

IN Indianapolis, RM Elctms..... 317-291-7110 

lA CedarRapids»Arrow/Kierulff ......... 319-395-7230 

KS Lenexa, Arrow/Kierulff Elctms... 913-541-9542 

KS Lenexa, Hallmark Elctms... 913-88&4747 

KS Lenexa, Marshall Inds.. . 913^2-3121 

MD Columbia, Arrow/Kierulff . 301-995-6002 

MD Gaithersburg, M.S. Elctms... 301-921-0200 

MD Gaithersburg, Marshall Elctms.. 301-2354464 

MD Rockville^ M.S. Elctms.. 301-921-0200 

MD White Marsh, Resco/Baltimore . 301-529-0500 

MA Billerica, Hall-Mark Elctms. ... 617-935-9777 

MA Billerica,KierulffElctms. .. 617-667-8331 

MA Burlington,Marshall . 617-272-8200 

MA Canton,Almo..... 617-821-1450 

MA Needham, Cronin Elctms.. 617-449-2000 

MA Needham, Cronin Elctms., Ina . 617-449-5000 

MA Westboro, Future Elctms.. 617-933-7760 

MA Wilmington, Arrow/Kierulff. 617-935-5134 

MA Wilmington, Miigray Elctms.. 617-657-5900 

MA Wilmington, RC/Jaoo. 617-213-1860 

Ml Arm Arbor, Arrow/Kierulff Elctrns.. 313-971-8220 

Ml Grand Rapids, An^ow/Kierulff Elctms. 

. 616-243-0912 

Ml Grand RapkJs, RM. Elctms.. 616-531-9300 

Ml Grand Rapids, RM Elctms... 616-531-9300 

Ml Uvonia, Marshall Elctms. . 313-525-5850 

MN Eden Praiiia Hall-Mark Elctma . 612-941-2600 

MN Edina Arrow/Kierulff Elctms. . 612-830-1800 

MN Plymouth, Marshall Elctms.. 612-559-2211 

MN St Paul, Shelley^Ragon. 612-642-2828 

MN St Paul, Shelley^Ragon, Inc. . 612-642-2878 

MO Bridgeton, Marshall Inds.. 314-291-4650 

MO Earth City, Hallmark Elctms. . 314-291-5350 

MO St Loula Arrow Elctms. 314-567-6888 

MO St Louis Kierulff Elctms. 314-997-4956 

NH Manchester, Arrow Elctms . 603-668-6968 

NH Manchester,Arrow/Kierulff . 603-668-6968 

NH Manchester, Cronin Elctms. 603-624-0105 

NJ Camden, General Radio. 609-964-8560 

NJ Clifton, J-Mar Elctms. 201-772-6400 

NJ Fairfield, Future Elctms. 201-227-4387 

NJ Fairfield, Marshall Elctms. 201-882-0320 

NJ Martton, Ai;row/Kierulff Elctms . 609-596-8000 

NJ Mt Laurel, Marshall Elctms. 609-234-9100 

NJ Parsippany, Arrow/Kierulff. 201-538-0900 

NJ Totows Jaco .. 201-942-4000 

NM Albuquerqus Arrow/Kierulff Elctms .. 505-243-4566 

NY Bohemis Shelley^Ragon . 516-567-7751 

NY Farmingdals Miigray Elctms . 516-420-9800 

NY Hauppagus Arrow Elctms. 516-231-1000 

NY Hauppaugs Future Elctms. 516-234-4000 

NY Hauppaugs Jaoo Elctms. 516-2735500 

NY Liverpool, Future Elctms . 313451-2371 

NY LynbrooK Patriot . 513599-8881 

NY MeMlls Arrow Elctms. 516-391-1640 

NY MeMlls Arrow Elctms ...516-694-6800 

NY Rochester, Arrow/Kierulff Elctms. 716-427-0300 

NY Rochester, Future Elctms . 713272-1120 

NY Rochester, Hall-Mark Elctms . 713244-9290 

NY Rochester, Marshall Inds. 7132337620 

NY Rochester, Miigray Elctms.. 713235-0830 

NY Roms Rome. 313337-5400 

NY Roms Rome Elctrr^. 315-337-5400 

NY Ronkonkams Tri-Start... 513737-2200 

NY Ronkonkoms Tri-Start Elctms. 513737-2200 

NC Raleigh, Arrow/Kierulff Elctms . 919-8733132 

NC Winston Salem, Arrow/Kierulff. 9137238711 

OH Akron, Akron. . 213762-8818 

OH CentervUte, Arrow/Kierulff Elctms .... 5134335563 

OH Cleveland, Kierulff Elctms. 216-831-5222 

OH Columbus Arrow/Kierulff.. 614-436-0928 

OH Dayton, Marshall Elctms . 5138984480 

OH Solon, Anow/Kieoilff Elctms . 2132433990 

OH Solon, Hall-Mark Elctms .. 216-3494632 

OH Worthington, HalHMark Elctrns . 614-8833313 

OK Tuiss Arrow/Kierulff Elctms . 913252-7537 

OR Beaverton, Almac Elctms. 503-629-8090 

OR Beaverton, Arrow/Kierulff.. 503-646-6456 

OR Beaverton, Future Elctms .. 503-6439454 

OR Beaverton, Integrated Elctms. 503-641-1690 

OR Beaverton, Marshall Inds. 503-644-5050 

OR Hillsboro,WyleLabs/EMG .. 503640-6000 

OR Portland, Arrow Elctms.. 503-684-1690 

OR Portland, Kierulff Elctms. 503641-9153 

PA McKean, Advacom, Ins. 8144737774 

PA MonroevlllsAnow/KierulffElctms ... 412-8537000 

PA Philadelphis Almo Elctms. 215-6984000 

TX Austin, Arrow/Kierulff Elctms.. 512-8354180 

TX Carrollton, Arrow/Kierulff.. 214-380-6464 

TX Dallas Hallmark Elctms .. 214-3435000 

TX Dallas RM Elctms. 214-2333100 

TX Houston, Arrow/Kierulff.. 713-5304700 

TX Richardson, Jaco .. 214-2339575 


UT Salt Lake City, Arrow Elctms . 801-972-0404 i 

UT Sait Lake City, Arrow/Kierulff Elctms 

...... 801-973-6913 

UT Salt Lake City, Future Elctms.. 801-972-8489 

UT Salt Lake City, Hallmark Elctms . 801-972-1008 

UT Salt Lake Qty, Irfiegrated Elctms. 801-2931869 

UT Salt Lake City, Marshall Inds . 8014831551 

UT Salt Lake City, Wyle Labs/EMG_ 303-457-9953 

WA BellevusAlmac . 2036439992 

WA Bellevus Almac Elctms . 2036439992 

WA Bellevus Arrow Elctms. 206-6434800 

WA Bellevus Marshall Inds.. 203747-9100 

WA BellevusWyieElctms... 2034538300 

WA Kent, Arrow/Kierulff . 2035734420 

WA Kent, Kierulff Elctms. . 2035734420 

WA Redmond, Future Elctms.. 203881-8199 

WA Redmond, Integrated Elctms . 2034532727 

Wl Brookfield, Anow Elctms . 414-792-0150 

Wl New Berlin, Hall-Mark Elctms . 414-797-7844 

Wl New Berlis NEP Elctms. 414-7839100 

Wl Waukeshs Marshall inds. 414-797-8400 

PR Hato Rey, Arrow/Kierulff. 803764-4384 

Can Downsview, OnL Future Elctms. 416-6384771 


Can Mississaugs OnL Arrow/Kierulff Elctms 


. 416-672-7769 

Can Montreal, Qus, Arrow/Kierulff Elctms 

. 514-7335511 

Can Montreal, Qus, Arrow, Ltd.. 514-7335511 

Can Nepean, OnL Arrow/Kierulff Elctrns .. 613226-6903 

Can Ottows OnL Future Elctms . 6138238313 

Can Pointe Clairs Qus, Future Elctms .... 514-694-7710 
Can Quebes Qus, Arrow/Kierulff Elctms 

. 418-687-2431 

Can Willowdals OnL Miigray Elctms. 4137564481 


AXEL ELECTRONICS, INC., 134-20 Jamaica Avs, 
Jamaica NY 11418, Tel: 713291-3900, FAX: 713523 
0248; FSC No.: 13058; EmpL: 250; S/s. Mgr: J. Alaimo, VP 
Sis 

NORMAN N. AXILROD ASSOCS.:COMPLnrER- 
AUTOMATED-OPTICAL SYS. IV. 445 East 8eth 
Street, New York, NY 10028, Tel: 212-228-0900 

AXIAL MAGNETICS, Tencal Inc, 450 W. Los Angeles 
Avs, Simi Valley. CA 93065, Tel: 813998-4850, TELEX: 
551891; Sis. Mgr: K G Kroll 

AXIS CORPORATION. 7825 Engineer Rd, Sts 208, San 
Diego, CA 92111, Tel: 6135637737, TELEX: 325144; FSC 
Ns: 9S849; Empl: 12; S/S. Mgr: Mark J. Prager 

AYDIN CORP, 700 Dresher Rd, Horsham, PA 19044, Tel: 
215-657-7510, TELEX: 6831211, FAX: 215-657-3830; 
EmpL: 2,000; S/s. Mgr.-E Jack Miller 

AYDIN RADAR & BN DIVISION, Div. of Aydin 
Corporation, 32 Great Oaks Boulevard, San Joss CA 
951131371, Tel: 4036231100, TWX: 9133731238; 
FSC Ns: ZV231686808; Sis. Mgr: R Hartung; Dist. Mgr: 
D. Rutledge 

AYDIN VECTOR DIV, Aydin Corp, Box 328, Newtows 
PA 189430328, Tel: 2139684271, TWX: 513667-2320, 
FAX: 2139633214; FSC No.: 13923; EmpL: 600 

AZIMUTH ELECTRONICS, INC, 2605 So. El Camino 
Real, San Clements CA 92672, Tel: 714492-6481, FAX: 
714-492-0744; S/s. Mgr: Kenneth C. Johnson 

BABCOCK, INC, 1717 West Collins Avs, Orangs CA 
92667, Tel: 714-633-3700, TWX: 9135931517, FAX: 714- 
5339740; FSC Ns: 56623; EmpL: 270; S/s. Mgr: Bosie 
White; D/sf./Ifgr.'Bosie White 

BABCOCK DISPLAY PRODUCTS, INC, A Subsidiary 
of BabcocK Inc, 1051 & East SL Anaheim, CA 92805, 
Tel: 714491-5121, TELEX: 249646, FAX: 7144931368; 
EmpL: 150; Sfe. Mgr: Jerry Henn 

BACON INDUSTRIES, 192 Pleasant SL Watertown, MA 
02172-2399, Tel: 617-9232550, TWX: 713327-6518; 
FSC Ns: 99098; EmpL: 23; Sis. Mgr: R S. Cass 

BAHR TECHNOLOGIES, INC, 1842 Hoffman SL 
Madison, Wl 53704, Tel: 603244-0500, FAX: 603244- 
0528; EmpL: 18 

BAILEY CONTROLS CO, Div. of Babcox & Wilcox, 
29801 Euclid Avs, Wickliffs OH 44092, Tel: 2135838500, 
TELEX: 980621, FAX: 2139444160; EmpL: 2300; Sis. 
/I^gr.-b. Stamford 

BAKER CO, INC, Drawer E - Sanford Airport, Sanford ME 
04073, Tel: 1-803992-2537; Empl: 150 


BAKNOR INDUSTRIES INC, 2209 Dunwin Drivs 
Mississaugs OnL Canada L5L 1X1, Tel: 416-8232400, 
FAX: 416-8235733; EmpL: 25; Sis. Mgr: M E Sawidd 


BALDOR ELECTRIC COMPANY. P.O. Box 2400, Fort 
Smith, AR 72902, Tel: 501-6464711, TELEX: 537425, 
FAX: 501-6435792; ErrpL: 2000; S/s. Mgr: Harold Kosten 
V.P,Sls 


BALLANTINE LABORATORIES, INC., Sub. of 

E&L Inc, P. O. Box 97, Boonton, NJ 07005, Tel: 201- 
335-0900, TWX: 713987-8380; FSC Ns: 50423; ErrpL: 
95; S/s.A4grjRobertKerzman; Dist.Mgr:rktoeiXKBrzmsn 
.. D*1221 


LocsJ Sales CXfices & Reps 

CA Laguna Hills Elotek Sys, Ins. 714-8334856 

CA Rancho Cordovs Rohrer instr. Sis.... 916-6332066 
CO LongrnonL MC2 Consultants & Controls 

. 303772-1977 

CT PlantsvillsScheinfeinAssocs,lna.... 203-621-3492 

FL Orlands Micro Spes IncL .. 305-8933504 

GA Ulbum, Micro Spes Inc.. 404-921-3840 


IL Schaumburg, Kenneth W. Meyers Ca 

. . 312-8824808 

IN Indianapolis Kenneth W. Meyers Ca 

. 317-7831030 


MA Reading, Scheinfein Assocs.... 617-944-2304 

Ml Madison Hgts,WKM Assocs.. 3135832300 

MN Minneapolis Kenneth W. Meyers . 612-9237080 

MO St Louis JNM. 314-991-1399 

NJ Elmwood ParK L & M Assocs.. 201-797-0441 

NM Albuquerqus Fry-Gates Ina. 503262-1525 

NY CanandaigusMamulaSI&.. 716-394-5560 

NY New York, L & M Assocs.. 2132436155 

NC Rock Hill, Microspes Ina . 803366-3015 

OH bayton, Mann & Assocs.. 513434-2557 

OH Dayton, WKM Assoa . 513434-7500 

OH Independencs WKM Assocs. .. 213524-5930 

OR Portland Westcon. 5032830132 

PA Andalusia L & M Assocs. 213245-6658 

PA Pittsburgh, WKM Assoa . 4132932953 

PA Reading,L&MAssocs. . 2137739559 

SC Rock Hill, Microspea Ina . 8033633015 

TN Nashvilte, Micro Spea Ina. 615-383-4064 

TX Richardson. J. Wisdom & Assocs.. 2144739093 

UT Cerrterviiis MC2 Consultants & Controls 

. 801-298-3388 

VA Alexandria Dyna Rep Ca. 703354-1222 

WA Federal Way, Weston, Ina . 206-859-8812 

Wl Brookfield Kenneth W. Meyers . 414-784-3790 

Can Laval, Qua Techmatron.. 514-6835889 

BALL CORP., EFRATOM DIVISION, 3 Parker, Irvins 

CA 927131605, Tel: 714-7735000, TELEX: 635635, 

FAX: 714-7732463; Empl: 185 . A*1349 

Local Sales Offices & Reps 

AL Huntsvills Hughes Askxs., Ina. 2035339108 

CA Los Altos KolmMktg. Assoa . 415-9432635 

CO Parker, Howard Assoa. 303-841-5755 

FL Sarasota Bass Assoca. 8139239538 

GA Norcross Hughes Assocs, Ina . 404-6631587 

IN Fort WaynsTX Sis Indiana . 2134894447 

MA Natick, WaylandEngrg. Sis. 617-6536080 

NM Albuquerqus Mayes Ina.. 503299-4002 

NY Huntington, CDB Entprs. 516-692-5200 

TN Nashvilte, Hughes Amocs, Ina. 615-871-0908 

TX Richardson, Set Devices . 214-231-8106 


RALSTON, 703 Massachusetts Ava, Lexingfon, MA 02173, 
Tel: 617-861-7240, TELEX: 92-3481 ; EmpL: 50; Sis. Mgr: 
J. Alpert 


BALZERS OPTICAL CORPORATION. 170 Locke Dr, 
Marlbora MA 01752, Tel: 617481-9860, TELEX: 556480, 
FAX: 6174830526; EmpL: 136; Sfe. Mgr: M. F. Wenzter 


B & B MOTOR & CONTROL CORP., B & B Long 
Island City, Apple Hill Commons Burlir^on, CT 06013, 
Tel: 2036737151,8036337808, TELEX: 14-1484. FAX: 
203-6739745; EmpL: 90; Sis. Mgr: John T. Wallace 
. .. B*1245 


Distributor 


B & B MOTOR & CONTROL CORP....... B«1245 


North American offices only. FOr worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


BEAUP 


B & K PRECISION, Maxtec International Corp, 

6470 W. Cortland, Chicago, IL 60635, Tel: 312-889-1448, 
FAX: 312-794-9740; FSC Na: 08098, 18110, 48660, 
30678; EmpL: 200; Sis. Mgr: Richard Polak 
. . 0*1223-1227,1428-1430,1645 

LjocsJ Sales Offices & Reps 

AL Birrningham,MaitlandKSrnith,Inc.... 205-987-7399 

AR Little Rock, Erickson Sis., Inc. . 501-455-0618 

CA Santa Ana, Mike Roth Sis. . 714-647-0606 

CO Denver, The Lincflserg Ca. 303-758-9033 

FL Altamonte Springs, Dynamic Mktg..... 407-260-8286 

QA Tucker, Maitland K Smith.. 404-939-3322 

IL Arlington Hgts., Brainard-Wilson Mktg. 

. 312437-2700 

IN IndianapoHs, Elctra Reps. Inc. 317-894-1414 

IN Mishawaka, Elctra Reps. Inc . 219-259-9365 

KS Shawnee Missioa LowelFKangas & Assocs. 

. 913-631-3515 

LA Chalmettc Erickson Sis.. 504-271-1976 

MD Joppa, Electra-Tech . 301-877-0344 

MA Woburn, W & D Mktg... 617-935-5610 

Ml Southfield, Robert Milsk CoJnc. 313-354-3310 

MN Minneapolis, HMa Inc. 612-888-2122 

MO St Louis, Lowell-Kangas Assoca. 314-821-4050 

NJ Medford,Champion ElctraSI&Cc.... 609-983-0807 

NY Bellmoro,SoloctraSls.. 516-221-7865 

NY East Greenbush, Warren Kaufman & Assocs. 

. 518477-9864 

NY Victor, Warren Kaufman & Assocs..... 716-924-3671 

NC Charlotte, Maitland K. Smith, Inc. 704-372-2681 

OH Cleveland, Marlow Assocs. . 216-991-6500 

OH Dayton, Marlow Assocs. . 513-274-9666 

OR Portland, Westmark Elctms .. 503-641-8780 

PA Pittsburgh, Marlow Assocs. . 412-343-5050 

TX Dallas, Erickson Sis.. 214-739-5833 

TX Houstoa Erickson Sis., Inc . 713-266-1604 

TX Round RocK Erickson Sis, Inc. 512-244-3068 

VA Dumfries, Electra-Tech . 703-670-6962 

WA Seattle, Westmark Elctms Inc . 206-281-4025 

Wl Waukesha, Brainard-Wilson Mktg .... 414-797-7940 

EXP NY, Plainview, Empire Exporters. 516-293-5582 

Can Toronto, OnL Atlas Elctms. . 416-789-7761 

B & L COAXIAL CONNECTIONS LTD, 3251 Kennedy 
Rd, Unit No. 20, Scarborough, Canada Ml V 2J9, Tel: 416- 
292-3906, TELEX: 065-25165, FAX: 416-298-1637; Sis. 
Mgr: J. L (Jim) Haskell; Dist. Mgr: J. L (Jim) Haskell 

BANNER ENGINEERING CORP, 9714 - 10th Avc N, 
Minneapolis, MN 55441, Tel: 612-544-3164, FAX: 612- 
544-3573; Sfe. Mgr.-Floyd Schneidor 

BARBER-COLMAN CO, Indl. Instrs. Div, P.O. Box 7040, 
555 Colman Center Dr, Rockford, IL 61125-7040, Tel: 815- 
877-0241, TELEX: 4330183 BCEC, FAX: 815-877-0299; 
EmpL: 5000; Sl!s. Mgr.-Larry Good 

BARBER COLMAN CO. (A SIEBE CO.), Motor 

Division; P.O. Box 7040, Rockford, IL 61125-7040, Tel: 
815-397-7400, TELEX: 4330183, FAX: 815-398-3885; 
EmpL: 300; Sils. Mgr: a B Stout. B*1235 

Local Sa/es Offices & Reps 

CA Corona Dei Mar, Motion Control of So.CA. 

. 714-675-0211 

CA San Jose/Santa Clara, Motion ControL Inc 

. 408-997-0544 

CO Denver, Motion Technig. 303-757-3003 

CT South Windsor, Maher Assocs, Inc ... 203-644-2481 

MA Lynn, Maher Assocs, Inc. 617-581-3244 

Mi Grand Rapids, Cascade SI& Reps, Inc 

. 616-956-9111 

MN Minneapolis, Jos-Colmelius, Inc . 612-861-3343 

NJ Paramus, Maher Assocs, Inc. 201-843-3133 

NY Rochester, Lamb Comps, Inc . 716-272-7720 

Local Dtetributors 

MA Somerville, Electro Sis. Co, Inc. 617-666-0500 

BARCEL WIRE & CABLE CORP, Electronics Div, 
2851 Aton Ave, Irvine, CA 92714, Tel: 714-863-0300,7WX: 
910-595-1957; FSC No.: 28427; EmpL: 100; Sfe. Mgr: 
Ryan Stonebumer 

BARKSDALE CONTROLS DIV, Imo Delaval Inc, 3211 
Fruittand Ava, P.O. Box 58843, Los Angeles, CA 90058, 
Tel: 213-589-6181; EmpL: 234; Sfe. Mgr: J. Douglas 
Holland 


BARNES ENGINEERING, 1645 So. Ciaudina Way, 
Anaheim, CA 92805, Tel: 714-533-7530; FSC Na: 53823, 
SIC 3400; EmpL: 47; Sfe. Mgr: Gordon Mackenzie 


BARNES ENGINEERING DIV, EDO Corporation, 88 
Long Hill Cross Rds, Shelton, CT 06484, Tel: 203-926- 
1777, TELEX: 6819115, FAX: 203-926-9285; EmpL: 250; 
Sfe. Mgr: M L Maru^ 


BARON WIRE & CABLE, 8111 N. St Louis Ava, Skokia IL 
60076, Tel: 312-677-5000, TELEX: 72-4322, FAX: 312- 
677-7639; EmpL: 80; Sfe. Mgr: Al Desaluo 


BARRINGTON PLASTICS, 3838 Church Road, Mt LaureL 
NJ 08054, Tel: 609-235-5151, FAX: 609-778-9032; EmpL: 
120; Sfe. Mgr.‘Gary Brown 


BARSOM INC, See IR Scientific 


BARTLETT INSTRUMENT CO, 14th & Ava M', P.O. Box 
445, Ft Madison, lA 52627, Tel: 319-372-8366; EmpL: 25; 
Sfe. Mgr.-P. R Bartlett 


BAS BLEU INDL CO, LTD, Rm. 815, No.110, Han-Kow 
ST, Seal, Taipei, Taiwan 10008, Tel: (02)331-6519, 
TELEX: 23015 HJIC, FAX: 886-2-381 -6812; EmpL: 20; Sfe. 
Mgr.-Athena W.RLO. VP 


BASCOM-TURNER INSTRUMENTS, 111 Downey St, 
Norwood, MA 02062, Tel: 617-769-9660, TELEX: 92-2413; 
EmpL: 35; Sfe. Mgr.-D. Weise 


BASIC ELECTRONICS, INC, 11762 Western Ava "Q", 
Stanton, CA 90680, Tel: 714-530-2400; EmpL: 30; Sfe. 
Mgr: Tom Jones; Dist. Mgr: Tom Jones 


BASIC MEASURING INSTRUMENTS, 335 Lakeside Dr, 
Foster City, CA 94404, Tel: 415-570-5355, TWX; 910-374- 
3059, FAX: 415-574-2176; EmpL: 90; Sfe. Mgr: Robert 
Moore; Dist. Mgr: Michael Daish, Int'L Sla Dir. 


BASIC SYSTEMS, See J. L Moon & Co. 


BASLER ELEC, Rta 143, Highland, IL 62249, Tel: 618-654- 
2341, TWX: 510-100-3841, FAX: 618-654-2351; EmpL: 
1299 



FAX: 617-361-1835 


BATTERY ENGINEERING, INC., 1636 Hyde Park Ava, 
Hyde Park, MA 02136, Tel: 617-361-7555; FSC No.: 60289; 
EmpL: 30; Sfe. Mgr.-R Yetman . D*1457 


BAYLEY INSTRUMENT COMPANY, Box 357, 
Kenwood, CA 95452, Tel: 707-833-6014 


BAYSTAT, Bay Packaging & Converting Co, Inc, 
3575 Haven Ava, Menlo Park, CA 94025, Tel: 415-364- 
3205, FAX: 415-363-8079; EmpL: 100; Sfe. Mgr: James V. 
Travis 


BAYTRON, See M/A-Com Millimeter Products Inc. 


B C SYSTEMS, INC, 220 Terminal Road, Setauket NY 
11790, Tel: 516-751-9370, FAX: 516-751-9378; EmpL: 50; 
Sfe. Mgr.-A Morel! 


B-D CRYSTAL ENTPRS., INC., Subsidiary of HY- 
Q Infl, 1438 Cox Rd, Erlanger, KY 41018, Tel: 606-283- 
5000, FAX: 606-283-0883; Empl: 24; Sfe. Mgr: Pam 
. A*13S0 


FAX: 203-367-9957 

BEAD ELECTRONICS, Div. Bead Industries, Inc., 

110 Mountain Grove St, P.O. Box K, Dept 100, Bridgeport 
CT 06605-0571, Tel: 203-334^124; EmpL: 175; Sfe. Mgr: 
Keith Lebo.. C*1615 

Local Sales Officas & Reps 

CA Emeryvilla MHR Sla Ina . 415-654-0811 

CT Kensington, Metal Tech, Ina. 203-828-1148 

IL Chicago, Electro-Mech Sla Co. .. 312-777-0554 

IN Indianapolia Hoster & Sieloff Assoca 

. 317-842-3700 

Ml Union Laka Fox Inda. 313-363-7183 

VA Williamsburg Dyneers. 804-229-3612 

EXP NJ Rochelle Park, Richmen Metals & Compa 

. 201-791-8685 

BEA ELECTROOPTICS, INC, 690 Rrst Ave, Des 
Plainea IL 60016, Tel: 708-298-1420, FAX: 708-298-1423; 
Sfe. Mgr: George E Magerl; Dist. Mgr: Vic Halkyn 

BEARING INSPECTION, 10041 Shoemaker Ava, Santa 
Fe Springa CA 90670, Tel: 213-944-6251, FAX: 213-946- 
9670; EmpL: 31 

BEAU PRODUCTS DIV., Vemitron Corp., Box 10, 

Laconia NH 03247, Tel: 603-524-5101, FAX: 603-524- 
1627; FSC No.: 13150; EmpL: 230; Sis. Mgr: Wayne 
Eshelman; Dist. Mgr: Larry Murphy. C*1290-1293 

Local Sales Offices & Reps 

AL Huntsvilla Electro-Mech Sla Engrg ... 205-880-0592 
AZ Scottsdala Interstate Mktg Assoa .... 602-244-9050 

CA Burlingama Wm. J. Purdy Ca. 415-347-7701 

CO EnglewoocL Purdy Co. Assoca. 303-790-2211 




Function Generators • Counters 
Oscilloscopes • TV & Video 



An Authorized 
Stocking Distributor 


Notionolly Call 
l-(800)-732-3457 
In Californio 
l-(8(X))-272-4225 


RAG ELECTRONICS, INC. 

21418 Parthenia St. Canoga Park, CA 91304 < (818) 998-6500 


EEM 1989 


North American offices oniy. For woridwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


CT Farmington, Ray Perron & Ck>. Inc. .... 2C»-673-4825 
a Orlando, Cai1wright & Bean, Inc. ..... 305-422-4531 
GA Norcross, Electro-Mech Sis. Engrg ... 404-447-6478 

IL Usie, W-G Controls .. 312-963-5954 

MA Needham, Ray Perron & Co jnc. . 617-449-6162 

MN Minneapolis, Hei-Llte Sis. Inc. . 612-861-6051 

MO St Louis, KKB & Co.. 314-647-2400 

NH Merrimack, R Perron & Co.. 603-424-4394 

NH Mprrimack, Ray Perron & Co, Inc. 603-424-4394 

NJ Lawrenceville, DVS Co. ... 609-896-1112 

NJ W. Caldwell, Grimm Siegel & Assoc. .. 201-575-9300 
NM Albuquerque,C.T.CarlbergAssoc. ... 505-836-1448 

NY Syracuse, Pitronics, Inc. 315-455-7346 

NC Raleigh, Electro-Mech Sis. Engrg. 919-790-9300 

OH Beechwood, Electronic Saiesmasters Inc. 

.. 216-831-9555 

OR Beavertorr, Pacific Mktg. Specialist ... 503-641-*9373 
TN Jonesboro, Electro-Mech Sis. Engrg. Co. 

.. 615-753-2964 

TX Irving, Comtech Sis. Inc. . 214-751-1181 

WA Redmond, Pacific Mktg. Specialists,... 206-882-3144 

Local Distributors 

PA Philadelphia, Shap. 215-969-3300 

CA Woodland Hills, Interstate Mktg Assoc. 

. 818-883-7606 


BEAU TECH, 98 Elm Street Portland, ME 04101, Tel; 207- 
775-6139, TELEX: 950-027 Attn Beau, FAX: 207-775- 
7710; EmpL: 6; Sis. Mgr: Sean M. Wong; Dist. Mgr: 
Barbara Pike 

BEAVER LABS, P. O. Box 202, Kingston, MA 02364, Tel: 
617-585-5666; EmpL: 5 


BEC INC./CERTIFIED CALIBRATION LABS, 945 
Horsham Rd, Horsham, PA 19044, Tel: 215-672-2900, 
FAX: 215-675-0966; Ste. Mgr.-Bob Kandel 

BECKMAN INDUSTRIAL CORP., Cedar Grove Div, 
89 Commerce Rd, Cedar Grove, NJ 07009, Tel; 201-239- 
6200, FAX: 201-857-9403 


Beckman liukMStrtal 


MD Columbia, Robert Elctm. Sis...... 301-995-1900 

MA Taunton, Focus/Forsberg Sis, Inc..... 508^824-3840 

Ml Brighton, AP. Assoc.. 313-229-6550 

MN Minneapolis, ComstrarKl, Inc... 612-788-9234 

MO St Louis, Electri-Rep . 314-993-4421 

NJ Fairfield, Tech. Applications & Mktg, Inc. 

.. 201-575-4130 

NM Albuquerque, Reptronix, Ltd... 505-292-1718 


NY E Syracuse, Ossmann Comp. Sis. Corp. 


. 315-437-7052 

NY Henrietta, Ossmann Comp. Sis. Corp, 

.. 716-359-1200 

NC Raleigh, Tingen Tech. SI& . 919-878-4440 

OH Centerville, Omega Sis, Inc. . 513-434-5507 

OH Shaker Hgts, Omega Sis, Inc. . 216-751-9600 

OR Portland, Venture Elcfrns, Inc. . 503-624-0617 

PA Huntington, Omega Sis.. 215-947-4135 

TX Austin, Norcom, Inc. . 512-451-2757 

TX. Dallas, Norcom, Inc. . 214-386-4888 

TX Houston, Norcom, Inc.. 713-778-0392 

UT Midvale, Simpson Assoc. . 801-566-3691 

WA Bellevue, Venture Elctms, Ina . 206-454-4594 

Wl Milwaukee, Carlson Elctm Sis. Co..... 414-476-2790 

Can Bramptom, OnL O^gntronics. 416-793-5155 

Can Pointe Claire, Que, Designtronics. 514-695-3124 


Can W. Vancouver, B. C, Blakewood Elctm. Sys, Inc. 

. . 604-261-8099 

BECKMAN INDUSTRIAL CORP., Emerson 
Electric Co., 3883 Ruffin Road, San Diego, CA 92123, 


Tel: 619-495-3200, TELEX: 249031 . A*2083 

Local Salas Offices & Reps 

CA San Diego, Jim McGrath.. 619-495-3334 

CA San Diego, Michael Latham. 619-495-3348 

IL Schaumburg Tom Abrahamson . 312-397-9390 

NJ Bridgeport Stewart Hopkins . 609-467-4220 


BECKMAN INSTRS, HELIPOT DIV., See Beckman 
Instrs., Electro-Prods. Grp. 


Glenn Avoiio . . . B*1934 

Refo'to BE! Motion Sys. Co, Corporate Off, Carlsbad, CA 
for sales office information. 

BEI MOTION SYSTEMS COMPANY, Kimco 
Magnetics Division, 150 Vaiiecitos de Oro, San 
Marcos, CA 92069, Tel: 619-744-5671, TWX: 910-322- 
1168, FAX: 619-744-8815; EmpL: 43; Sis. Mgr: George 
Beau(^emin.... B*1934 

BEI MOTION SYSTEMS CO., Position Controls 

Div., 2280 Faraday Avenue, Carlsbad, CA 92008, Tel; 619- 
931-0200, TWX: 910-334-4903, FAX: 619-931-0772; Sis. 
Mgr: Al Agent. . ....... B*1934 

Refer to BEI Motion Sys. Co, Corporate Qff.,Carlsbad, CA 
for sales office information 


COOPER 


INOUSTRlfS 


BELDEN 


FAX: 317-983-5294 

BELDEN WIRE AND CABLE, Cooper Industries. 

P.O. Box 1980, Richmond, IN 47375, Tel: 317-983-5200, 
800-BELDEN-1, TWX; 810-345-1393; EmpL: 3500; Sfe. 
Mgr: Rick Schnekjewind, Dir. OEM Sis.; Dist. Mgr: Kll 


Donahue... C*1754,1768-1819 

Local Sales Offices & Reps 

CA Irvine, Belden W. & C.. 714-474-1200 

GA Atlanta, Belden W. & C. . 404-934-6767 

IL Naperville, Belden W. & C.. 312-717-7443 

IN Richmond, Belden W. & C... 317-983-5200 

MA Shrewsbury, Belden W. & C.. 617-845-5000 

TX Dallas, Belden W. & C.. 214-788-4300 


BEEDE ELECTRICAL INSTRUMENT CO, INC, S. 
Main SL Penacook, NH 03303, Tel: 603-753-636^ FAX: 
603-753-6201; FSC No.: 06555; EmpL: 620; Sis. Mgr: 
Brenda Beaudet; Dist. Mgr: Gail Lyman Gould 

BEHLMAN ENGINEERING, See Fiskars Electronics 
Corporation 


bel 


BEL FUSE INC. 


FAX: 714-447-2400 

BECKMAN INDUSTRIAL CORP., Sut^disry of 
Emerson Electric Co., 4141 Palm Street Fullerton, CA 
92635, Tel: 714-447-2300, TELEX: 7607569; EmpL: 1900; 


Sis. Mgr: Bob Hillman, Dir. of Sis.. A«2083 

Local Sales Offices & Reps 

AL Huntsville, Elctm Sis, Inc. . 205-533-1735 

AZ Scottsdale, Thom Luke Sis.. 602-941-1901 

CA Escondido, aint Bradley Sis.. 619-743-0138 

CA Santa Ana Jones & McGeoy Sis.. 714-547-6466 

CA Santa Clara Criterion Ste..... 408-988-6300 

CA Van Nuya Jones & McGeoy Sis.. 818-994-6500 

CO Littleton, Simpson Assocs.. 303-794-8381 

CT Cheshira Datatrack Engrg, Ina. 203-271-1311 

FL Maitland, EI.R, Inc. . 407-660-9600 

GA Norcrosa Elctm Sis, Inc. . 404-448-6554 

IL Elk Grove Village, Carlson Elctm SI& Co. 

. 312-956-8240 

IN Indianapolia Precision Elec. Comp. ... 317-842-3740 

lA Cedar RapkJa Carlson Elctma .. 319-378-1450 

KS Overland Park, Electri-Rep, Inc. . 913-649-2168 




FAX: 619-931-1212 

BEI MOTION SYSTEMS CO., Corporate Off., 2111 
Palomar Airport Rd, Ste. 250, Carlsbad, CA 92009, Tel: 
619-931-1500, TWX: 910-380-5402; EmpL: 11 
. B»1934 


Local Sales Offices & Reps 

CA San Rafael, BEI Motion Sya Co. . 415-492-2840 

CA Santa Ana BEI Motion Sys. Co.. 714-973-8510 

CO Westminster, BEI Motion Sys. Co.. 303-426-1566 

FL Clearwater, BEI Motion Sya Co. . 813-791-6043 

IL Rockford, BEI Motion Sya Co. . 815-968-9528 

MA Wakefield, BH Motion Sya Co.. 617-245-3851 

Mi Plymouth, BEI Motion Sya Ca. 313-451-0359 

NJ Parsippany, BEI Motion Sya Co. . 201-984-5600 

OH Cincinnati, BEI Motion Sya Co. . 513-232-4545 

OR Beaverton, Thorson Co. NW. 503-644-5900 

PA Extoa BEI Motion Sya Co.. 215-363-5444 

TX Hurst BEI Motion Sya Co.. 817-284-4313 

WA Bellevue, Thorson Co. Northwest. 20^55-9180 

Can Quebec, Wilier Engrg Ltd.. 514-333-8555 

Can Wiliowdale, Wilier &igrg Ltd.. 416-499-4421 


ELECTRONICS 

( 415 ) 834-5888 

610 E 10th St , Oakland, CA 94606 


BEI MOTION SYSTEMS CO., Computer Products 

Div., 1755 B La Costa Meadows Dr, San Marcoa CA 
92069, Tel: 619-471-2600, TWX: 910-333-4534, FAX: 619- 
471-2675; Sis. Mgr: Hank Robinson.. B«1934 




BELDEN 


( 213 ) 452-8002 



BEI MOTION SYSTEMS CO., Digital Products 

Div., P.O. Box 3838, Little Rock, AR 72203, Tel: 501-851- 
4000, TWX: 910-722-7384, FAX: 501-851-5476; EmpL; 
103; Ste. Mgr-Paul Barlock . . B«1934 

Refer to BEI Motion Sya Co, Corporate Off, Carlsbad, CA 
for sales office information. 

BEI MOTION SYSTEMS CO., Industrial Encoder 
Div., 7230 Hollister Ave, Goleta CA 93117, Tel: 805-968- 
0782, TELEX: 888069, FAX; 805-968-3154; Sis. Mgr: 


FAX; 201-432-9542 

BEL FUSE, 198 Van Vorst SL Jersey City, NJ 07302, Tel: 
201-432-0463; EmpL: 225; S/s. Mgr.* A. Sutta; Dist. Mgr: 
E Citarella ... A*1510-1539, 2260-2261; B*1355-1358; 

0*1646-1647 


Local Sales Offices & Reps 

CA Irvina Groh Assoc. . 714-837-9871 

ft Maitland, DJ. Ellis &Assoc,lnc... 407-645-1101 

Fuses 

AL Huntsville, Beacon Elect. . 205-881 -5031 

CA Irvine,GrohAssoca ... 714-837-9871 

CA Redwood City, James S. Heaton Co... 415-367-9000 

FL Maitland, Beacon Elect.. 305^7-3498 

FL Boca Raton, Beacon Elec... 305-997-5740 

IL Chicago, MGA.. . 312-775-1151 

FL Clearwater, Beacon Elect... 813-769-2378 

FL Melbourne, Beacon Elect. 305-724-8010 

GA Atlanta, Beacon Elect .. 404-256-9640 

ID Boise, N.R Schultz Ca . 208-377-8686 

MN St PauL Norlhpoit Engrg. 612-457-8000 

IN Indianapolis,InsuLReps,Ina ...i..... 317-251-1994 

KS Shawnee Mission, Lowell-Kangas Assoa 

.;. 913-631-3515 

MD Randalistown, Beacon North, Ina. 703-478-2480 

Ml Brighton, AP. As^ates . 313-229-6550 

NH Amherst David A. Cowley Assoa. 603-673-7050 

NY Rochester, Tri-Tech Elea. 716-385-6500 

NJ New Brunswick, Winch Sla Assoca... 201-613-1515 

NC Raleigh, Beacon Elect. 919-787-0330 

OH Cleveland, Arthur Baler Co... 216-461-6161 

OR Beaverton, N.R. Schultz Co... 503-643-1644 

PA Hatboro, J.S. Wurts Co.. .215-674-3562 

TN Knoxville, Insul-Reps, Ina . 615-691-7586 

VA Sterling Beacon North, ina. 703-478-2480 

WA Bellevue, N.R Schulte Co. . 206-454-0300 

PR Hato Rey, Max Anderson Co, ina. 809-751-2026 

Can Scarboro, OnL Cantronics, Ltd... 416-297-8668 

Delay Unes 

AL Hunstvilie, Beacon Elect.. 205-881-5031 

A2 Scottsdale, SMS & Assoa .. 602-998-0831 

CA Irvine, Groh Assoa .. 714-837-9871 

CO Boulder, Front Range Mktg .. 303-443-4780 

FL Longwood, D-Assocs, Ina .. 407-830-8976 

FL Maitland, DJ Ellis & Assoc, Ina. 407-645-1101 

CA Redwood City, James a Heaton Co... 415-367-9000 

ID Boise, N.R Schulte Ca ... 208-377-8686 


632 


North American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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BERTAN 


Manufacturers and Sales Offices Directory 


IL Chicago, MGA.. 312-775-1151 

GA Atlanta, Beacon Elect . 404-256-9640 

KS Shawnee Mission, Lowell-Kangas Assoc. 

.. 913-631-3515 

MO Randallstown, Beacon North, Inc. 703-476-2480 

Ml BrightoaAP.Associates .. 313-229-6550 

MN S. St Paul, Northport Engrg. . 612-457-8000 

IN Indianapolis, InsuL Reps, Inc . 317-251-1994 

NH Amherst David A Cowley Assoca .... 603-673-7050 

NJ E Brunswick, Winch Sis Assoc . 201-613-1515 

MO St Louis Lowell-Kangas Assoc . 314-821-4050 

OH Cleveland, Arthur Baier Co. . 216-461-6161 

NY E Rochester, Tri-Tech Elec. 716-385-6500 

OR Beaverton, MR Schultz. 503-643-1644 

PA Hatsboro, J. S. Wurts Co. . 215-674-3562 

NC Raleigh, Beacon Elect. 919-787-0330 

TX Austin, Oeler & Menelaides. 512-453-0275 

TX Dallas Oeler & Menelaides. 214-361-8876 

LfT Midvale, Front Range Mktg.. 801-566-2500 

VA Sterling Beacon North, Inc.. 703-478-2480 

WA Bellevue, N.R Schultz Co. . 206-454-0300 

TN Knoxville, InsuL Reps. 615-691-7586 

PR Hato Rey, M. Anderson Co, Inc.. 809-751-2020 

Can Scarix>ro, Ont, Cantronics Ltd. . 416-297-8668 

Local Disbibutors 

FL Boca Raton, D & R . 407-977-8751 

PA Bristol, Aim Elctms. 215-785-3500 

Can Pointe Clairs Que, Future Elctms .... 514-694-7710 

Can Scart)orough, Ont, Carsten Elctms ... 416-495-7705 

AL Huntsville, CDI. 205-883-7501 

CA Anaheim, Deco. 714-630-8252 

CA Chatsworth, West Valley Inds . 818-700-0700 

CA City of Industry, Ital Elctms . 818-968-8515 

CA El Segundo, Force Elctms. 213-772-1324 

CA Hayward, Kea Elctms . 415-887-2900 

CA San Diego, Deco . 213-693-1593 

CA San Diego, Sigma Elctms . 619-565-2000 

CA San Jose, Force Elctms. 408-943-1324 

CA Santa Clars Pyramid . 408-727-9810 

CT Norwalk, Cobra Comps. 203-847-6442 

FL Ft Uuderdals CDI . 305-971-4950 

GA NorcrosssCDI . 404-441-3320 

IN Indianapolis Mar Elctms . 317-633-6699 

Md Columbis DK Elctms . 301-995-1950 

MO St Charles Finnigan Elctms. 314-946-6201 

MA Marlboro, Hardware Specialty. 617-481-8622 

MN New Brighton, Chris Elctms . 612-631-2647 

NH Hudson, Bell Inds . 603-882-1133 

NY Bohemis Key Comps . 516-567-7500 

NC Raleigh, CDI. 919-787-7311 

OR Beaverton, Comp. Resources. 503-641-8488 

PA Cornwall Hgts, Reliance Merchandising 

. 215-638-8200 

PA Harrisburg Cumberland Elctms . 717-232-9715 

TX Dallas Fuses Inc. 214-341-6407 

VA Falls Church, CDI. 703-241-8227 

WA Kent Pyramid . 206-872-5800 

BELL, FLOYD, INC., 897 Higgs Ave, Columbus OH 

43212, Tel: 614-294-4000, FAX: 614-291-0823; FSC No.: 

56493; S/s. Mgr: Tom Shain. I>1026 

Local Sales Offices & Reps 

IL Mt Prospect Robert Adams Sis Co. .. 312-297-8733 

MD Columbis Tyler Griffin Co. 301-995-1215 

PA Paoli, Tyler Griffin Co. . 215-647-1550 


BELL, F. W., INC., 6120 Hanging Moss Rd, Orlando, FL 
32807, Tel: 407-678-6900, TWX: 810-853-3115, F/0(: 407- 
677-5765; FSC No.: 18479; Dist. Mgr: Edward S. Wilush 

. B*1935; D*1138-1139,1228-1229 


Local Sales Offices & Reps 

CA Arcadls Jim Robins Assocs. 818-574-0049 

CA Milpitas Maxim Elctm. Sis. 408-946-6001 

IL Palatine, Golbeck Mllota. 312-705-0602 

MA Hingham, Shain Assoc. . 617-740-2334 

MO Grandview, Harris-Hanson Co.. 816-763-6200 

NJ Ridgewood, Baltou, Inc. 201-444-6990 

OH Dayton, Electro SIS Assocs .513-426-5551 

TX Carrollton, Seaton Corp. . 214-380-0414 


NY Rochester, Tranecat. 716-458-4801 

NY Whitehouss Power Electro Supp. Co. 

. 718-767-1447 

OH Dayton, Electro Entprs . 513-426-5551 

TX Dallas Seaton Corp.. 214-380-0414 

WA Tacoms Inspection Technlg . 509-759-9492 

BELL INDS., J. W. Miller Div., 306 E Alondra Blvd. P.O. 
Box 2859, Gardens CA 90247-1059, Tel: 213-537-5200, 
FAX: 213-631-4217; FSC No.: 76493; EmpL: 30; Sis. Mgr: 
Jack PIntar. A*1202-1205 

Local Sales Offices & Reps 

CA Campbelt Shur Sis. 408-374-5577 

CA Gardens Bidwell Sis Assocs. 213-770-0300 

CO Denver, West Inc. . 303-477-8180 

FL Clearwater, HHP Assocs, Inc.. 813-797-4447 

FL Pompano Bch., HHP Assocs, Ins. 305-971-5750 

FL Winter ParK HHP Assocs, Ina. 407-740-0320 

IL Elk Grove VL Levy, Grams & Lassers 

. 312-364-7800 

IN Indianapolis Elctm. Reps. 317-894-1414 

IN Mishawaks Elctm. Reps, Inc. 219-259-9365 

MA Burlington, Conti-Younger Assocs, Inc. 

. 617-273-1582 

MD Woodbine, DJC Elctm. Sis. 301-795-7020 

Ml E Detroit Jack M. Thorpe Co. . 313-779-6363 

MN Eden Prairis Electro Mark, Inc.. 612-944-5850 

NJ Englewood, Epstein & Siebel Assoc. .. 201-569-7600 

OH St Mary's Thomas Shelby & Co, Inc. 

. 419-394-3377 

TX Ft Worth, Chet Wells & Co.. 817-284-0261 

EXP Yonkers New YorK Robum Agencies 

. 914-966-1016 

Can Montreat Quo, Bestec Elctms, Ltd. ... 514-276-4477 

Can Rexdale, Ont, Bestec Elctms, Ltd. .... 416-674-1330 

Local Distributors 

CO Denver, Bell Industries/EDD. 303-424-1985 


BELLOFRAM CORPORATION, Pulpit Rock Rd, Pelham, 
NH 03076, Tel: 603-635-2103,800-343-0039, TELEX: 94- 
9457; EmpL: 300; S/s. Mgr: Donald Rudolph; DIst. Mgr: 
Donald Rudolph 

BELTING INDUSTRIES CQ, INC, 20 Boright Ave, 
Kenilworth, NJ 07033, Tel: 201-272-8591, TELEX: 229854, 
FAX: 201-272-3825; EmpL: 125; S/s. Mgr: Gene Hobson 

BEMCO, 9908 San Fernando Rd, Pacoims CA 91331, Tel: 
818-899-5296, FAX: 818-897-6525; EmpL: 70; S/s. Mgr: 
Glenn Elliott 

BENCHMARK TECHNOLOGY, 200 S. Turnbull Canyon 
Rd, City of Industry, CA 91745, Tel: 818-333-1201, TWX: 
910-584-1861; EmpL: 202; Sis. Mgr: S. Dorren 

BENDIX CONNECTOR OPERATIONS, See 
Amphenol, Bendix Connector Ops. 

BENDIX CORP., MOTOR COMPS. DIV., See Facet 
Entprs. 

BENJAMIN INTERNATIONAL, INC, 1460 Old Country 
Rd, Plainview, NY 11803, Tel: 516-753-0700, TELEX: 
204945-BENCO, FAX: 516-753-0839 

BENTLY NEVADA CORP, P.O. Box 157, Minden, NV 
89423, Tel: 800-227-5514,702-782-3611, TELEX: 354437, 
FAX: 702-782-9245; FSC No.: 1561105 

BERG, W. M., INC, 499 Ocean Ave, East Rockaway, NY 
11518, Tel: 516-599-5010, TELEX: 9103506176, FAX: 
516-599-3274; EmpL: 150; Sis. Mgr: Marie Rartz 

BERGER-LAHR CORP, Fitzgerald Dr, Jaffrey, NH 03452, 
Tel: 603-532-7701, FAX: 603-532-6077; EmpL: 20; S/s. 
Mgr: Steven R Ses4)augh 


DC Macrotech Assocs, Ltd.... 301-766-1111 

FL Clearwater, Tech-Rep . 813-530-1619 

lA Atkins Bergquist. 319-446-7456 

lA Cedar Rapids Bergquist. 319-366-8733 

MA Brooklins Harman Assocs . 617-232-6687 

NY Lynbrook, P. Saftler Assocs . 516-593-7880 

NY No. Syracuss Leonard D. Allen. 315-458-7470 

OH Cleveland, Staff Ca. 216-331-5100 

OR Tigard, Elctm. Conv-Sis . 503-245-2342 

TX Lewisvills Bergquist. 214-317-1502 

WA Mercer Island, Elctm. Compi Sis. 206-232-9301 

Local Distributors 

AL Huntsvills Component DisL Inc.. 205-883-7501 

CA Fountain Valley, Components Center 

. 213-582-0667 

CA Hawthorns Electrosonic. 213-970-0997 

CA Mta View, Energy Sis . 415-969-0800 

CA San Diego, Southland Fasteners. 619-578-6630 

CO Aurors JET Elctms . 303-364-1000 

FL Ft Lauderdale, Components Dist Inc 

.. 305-973-6915 

GA Norcross Components Dist Inc. 404-441-3320 

IL Chicago, NEP Elctms . 312-626-8400 

MA Brooklins Harman Sis ... 617-232-6687 

NY Farmingdals Addem Dist. 516-752-9303 

NC Raleigh, Components Dist Inc. 919-834-9465 

TX Dallas Components Dist Inc. 214-694-0373 

WA Redwood, Murphy Elctms. 206-881-1234 


DIGITAL DELAY 
AND 

LIGHT PULSE 
GENERATORS 


FAX: 415-236-3105 

BERKELEY NUCLEONICS CORP., 1121 Regatta Sq, 
Richmond, CA 94804, Tel: 415-234-1100, TELEX: 677- 
1167; EmpL: 30; S/s. Mgr: E J. Buchs . D*1230 

All sales engineering services in the U.S. and Canada are 
provided by our factory-direct sales and applications staff. 
For immediate assistance please contact: Telesales 
Department (415) 527-1121 For immediate assistance 
please contact: Tele-sales Department (415) 527-1121 

BERKELEY PROCESS CONTROL, INC, 5327-K 
Jacuzzi SL Richmond, CA 94804, Tel: 415-526-3333, FAX: 
415-525-1894; EmpL: 19; Sis. Mgr: Ken Shane; Dist. Mgr: 
Ken Shane 

BERKSHIRE TRANSFORMER CORP, Route 341, P.O. 
Box 129, Kent CT 06757, Tel: 203-927-3541, FAX: 203- 
927-4583; FSC No.: 89870; EmpL: 105; Sis. Mgr: Janis R 
Donovan 

BERK-TEK INC, 132 White Oak Road, New Holland, PA 
17557, Tel: 717-354-6200, FAX: 717-354-7944; FSC No.: 
19449; EmpL: 350; S/s. Mgr: Brad Hubinek, Natl. Sis. Mgr. 

BERMAR CORP, P.O. Box 12844, Research Triangle Park. 
NC 27709, Tel: 919-489-4316, TWX: 510 601-7697; Sis. 
Mgr: M. Conland 




FAX: 516-935-1766 

BERTAN ASSOCS., 121 New South Rd, Hicksville, NY 
11801, Tel: 516-433-3110, TWX: 510-221-2144; FSC No.: 
6130; EmpL: 140; S/s. Mgr: Jim Donley ... 0*1649-1663 


Local Distributors 

AZ Phoenix, Jensen Tools & Alloys . 602-968-6231 

CA Arcadia, Jim Robins Assocs.. 818-574-0049 

CA Irwindale, Schafer Engrg . 818-960-5402 

CA Milpitas, Maxim Elctm. Sis.. 408-946-6001 

CA Pasadena, Pasadena Elctms.. 818-796-7481 

CA San Marcos, Mitchell Instrs.. 619-744-2690 

CA Santa Ana, W.H.T. . 714-754-6822 

FL Indian Rocks Bch, P & R Instr. Supp. 

. . 813-596-8841 

GA Atlanta P.R. Instr. Supp.. 404-391-9117 

IL Chicago, W W Grainger Inc. 312-647-8900 

IL Palatina Golbeck Milota Assocs.. 312-705-0602 

MD Sparka EIL Instrs.. 502-454-3420 

MA Hinghaun, Shain Assoca.. 617-740-2334 

MO St Louia Harris Hanson Co. 314-432-3611 

NJ Ridgewood, Balfou, Inc. .... 201-444-6990 


BERDDUI5T 

When Pcyfoniuitur Counts 


FAX: 612-835-4156 

BERGQUIST, 5300 Edina Ind'l, Minneapolis, MN 55435, 
Tel: 800-328-3882; FSC No.: 55285; EmpL: 150; S/s. Mgr: 


Bob Savage; Dist. Mgr: Duane Dungey.B*1858; 

C*1696 

Local Sales Offices & Reps 

CA Pak) Alto, Shaw-Tech.. 415-961-4775 

CA Santa Ana Bergquist Co. . 714-542-3383 

DE Wilmington, Electro Tech. Sla. 302-764-2189 


Local Sales Offices & Reps 

AL Huntsville, Curria Peak, Frazier ....... 205-536-1506 

AZ Phoenix, Thor Engrg . .. 602-437-1463 

CA Encino, King-Way Assoc.. . 818-788-4124 

CA Los Altoa Cain-White & Co. .. 415-948-6533 

CO Boulder, H. Bass Assoca ............. 303-530-7509 

CT Farmington, Ray Perron & Co, Inc..... 203-673-4825 

GA Norcrosa Currie, Peak, Frazier........ 404-449-7662 

IL Arlington Hgta, Coombs Assoca. 312-439-9810 

MD Randallstown, Beacon North. ... 703-591-1300 

MA Neqdham, Ray Perron & Co, Ina ..... 617-449-6162 

Ml Detroit Geotronix, Ina . 313-559-2440 

MN Minneapolia Electronic Instra ... 612-374-5628 

MO St Louia Acorn Elctms, Ina .... 314-644-2510 

NH Dover, Ray Perron & Co, Ina .. 603-742-2321 


NM Albuquerque, Thorson/Desert States Co. 

....... 505-293-8555 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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BERTAN 


Manufacturers and Sales Offices Directory 


NY Eimont, Crane & Egert Corp..;. 516-872-0800 

NY Hicksville, Bertan Assocs, Inc. ........ 51&-433-3110 

NY Uverpool, Northern Tech. SI& Co...... 315-451-1091 

OH Cleveland, Geotronix . . 216-659^100 

PA Audubon, Holmes Assocs. .. 215-666-0636 

TX Dallas, Automated Motion Control .... 214-340-4192 

UT Bountiful, K Bass Assoc. . . 801 -295-7100 

VA Fairfax, Beacon North .. 703-591-1300 

WA Bellevue, Cain-White & Co Jnc........ 206-462-2118 

Wl Milwaukei^ Coombs Assocs,... 414-351-6123 

Can Downsview, Ont, Rayonics Sd., Inc. .. 416-736-1600 

BERTSCH U.S., 2142F Industrial CL, Vista, CA 92083, Tel: 
619-727-7420; FSC No.: 619-727-4436; EmpL: 25; Sis. 
Mgr: a Unto 

BEST POWER TECHNOLOGY, INC, P.O. Box 280, 
Neceda^ Wl 54646, Tel: 608-565-7200, 800-356-5794 
(ext El 58), TELEX: 701934, FAX: 608-565-2221; EmpL: 
275; S/!s. Mgr.* Donald Soe 

BEST TECHNOLOGY INC., 400 Boren Ava North, 
Seattia WA 98109, Tel: 206-382-1300, FAX: 206-382- 

0186; EmpL: 8.. B*1888 

Local Sales Offices & Reps 

CA Mourrtain View, Straube Assocs... 415-969-6060 

CO Westminster, Straube Assocs. . 303-426-0890 

BESWICK:C(X)PER U.K. LTD, Alert Works, Frome, 
United Kingdom BA11 1PP, Tel: (0373) 64311, TELEX: 
449196 G, FAX: (0373) 73175 

BETA AUTOMATION, INC, 3541 Old Con^ Rd, 
Newbury Park, CA 91320, Tel: 805-499-5785; EmpL; 8; Sis. 
Mgr: James Valentino 



FAX: 508-842-0748 

BETATHERM CORP., 910 Turnpike Rd. (Rte. 9), 
Shrewsbury, MA 01545, Tel: 508-842-0516; EmpL: 80 

. B*1889 


BISHOP 

ELECTRONICS 

CORPORATION 


Over 20,000,000 
Components In Stock 


FILM CAPACITURS 

• POLYESTER 

• POLYCARBONATE 

• POLYPROPYLENE 

R C NETWORKS 
Same Day Turnaround Available 
CALL 

1 - 800 - 458-0512 

(814) 476-7774 


DISTRIBUTED BY 

ADVAGOM tNC. 

5620 West Road • P. O. Box 296 
L McKean. PA 16426 


PA WATTS 800-352-0161 

FAX: 814-476-7724 



BEY ELECTRIC, INC., 362 Main SL Box 548, Uncoln 
ParK NJ 07035, Tel: 201-694-5000, FAX: 201-694-7975; 
Sis. Mgr: Fred DeMauro, Gea Mgr.. A*2263 

BG ELECTRONICS, 31 South SL Mt Vernon, NY 10550, 
Tel: 914-664-5591, TELEX; 6818048; FSC No.: 33791; 
EmpL: 26 

B-G INSTRUMENTS, INC., P.O. Box 1867, Vashon, WA 
98070, Tel: 206-567-5000, FAX: 206-567-5010; Sfe. Mgr: 
John Baum.. D*1081 

Local Sales Offices & Reps 

WA Spokane, B-G Instrs, Inc. . 509-2394757 

B. G. LABORATORIES, INC, 75 Travis Ave, Binghamton, 
NY 13904, Tel: 607-722-2376, FAX: 607-7224204; FSC 
No.: 26522; EmpL: 150; S/s. Mgr: Marj Jayne 


Electronics 


FAX: 612-894-9380 

BH ELECTRONICS, INC., 12219 Wood Lk. Dr, 
Burnsville, MN 55337, Tel; 612-894-9590; FSC No.: 3677; 
EmpL: 300; S/s. Mgr.* Fred LaMarche 
. A*1206-1207, 2264-2267 

Local Sales Offices & Reps 

AZ Fountain Hills, Halbar Assocs. . 602-837-2464 

CA Glendale, Halbar Assocs. .. 818-246-8263 

CA San Mateo, Hedbar Assocs. . 415-3494700 

CO Denver, Electro Comp. Sys.. 303-797-0894 

IL Chicago, 1. E Hanrpton & Assocs.. 312-634-8890 

IN Indianapolis, Shamrock Sis... 317-253-2563 

MA Norwood, Tom Maguire Assocs.. 617-551-0500 

Ml Detroit, 1. E Hampton & Assocs.. 313-348-7714 

Ml St Joseph, 1. E Hampton & Assocs.... 616-983-0862 

MN Osseo, Gaffney Sis. Co.. 612425-5484 

OH Dayton, Shamrock SI&. 513-258-1227 

OH Worthington, Shamrock Sis.. 614-888-7638 

OR Portland, Halbar & Assocs.. . 206-696-0170 

PA Pittsburgh, Shamrock SI&. 412-343-5877 

PA West Chester, TCA Assocs.. 215-692-6853 

TX Dallas, Precidon Sis. . 214-644-0483 

WA Redmond, Halbar Assocs. .. 206-882-0990 

Wl Theinsville, TFL Assoc. 414-242-6800 

BiBCX), INC, 258 TerritoriaL Benton Harbor, Ml 49022, Tel: 
616-925-8445, FAX: 616-925-3081; EmpL: 150; Sfe. Mgr: 
J. Neil Iwan 

BICOVERO ELECTRONICS, INC, 1000 Sherman Ave, 
Hamden, CT 06514, Tel: 203-288-8001, TWX: 510-227- 
8890, FAX: 203-287-0062; EmpL: 50; Sfe. Mgr: David 
Sargent; Dist. Mgr: Christine M. Lockwood 




BICRON 


FAX: 203-824-1137 

BICRON ELECTRONICS, 100 Barlow Street Canaan, 
CT 06018, Tel: 203-824-5125; FSC No.: 10617; EmpL: 120; 
S/s. Mgr.* Frank Pierzga . A*2268-2270; B*1657 

Local Sales Off ices & Reps 

AL Madison, Southern Elec. Rep.. 205461-8925 

CA San Clemente, ATA Assocs. . 714-498-7180 

CA Santa Clara Ross Mktg Assoc. 408-988-8111 

CO Denver, Omega Ltd.. 303-762-1921 

FL Tampa Florida Comp. Sis.. 813-960-7044 

IN Indianapolia Precision Eictma Comps. 

. . 317-842-3740 

MN Minneapofia PSI. . 612-944-8545 

NY Hollis Hilla SAM Assocs. . 718464-1595 

NY Pittsford, WA Franklin Sis.. 716-248-8251 

NC Jamestowa Homersmith, Ina. 919-883-3999 

PA Media Homer Smith Co.. . 215-543-2434 

PA Pittsburgh, S.KA Co. . 203-582-5897 

UT Salt Lake City, Omega Ltd. . 303-762-1921 

VA Arlingtoa Homersmith .. 215-543-2434 

VA Salem, Homersmith, Inc.. 703-387-1600 

Wl Milwaukea KMA Sla Co. . 414-259-1771 

Can Ottawa Ellam & Assoca. 613-727-3892 

BIDDLE INSTRUMENTS, 510 Township Line Rd, Blue 
Beil, PA 19422, Tel: 215-646-9200, TELEX: 685 1045 
JGBCO, FAX: 215-643-2670; EmpL: 285 


BIKOR, Microsemi Corporatiort 1504 W. 228 th SL 
Torranca CA 90501, Tel: 213-53^20. FAX: 213-539- 
0296; FSC No.: 58996; EmpL: 55; Sis. Mgr: James Rorke 

BINDICATOR, P.O. Box 0009,1915 Dove SL Port Huron, Ml 
48061-0009, Tel: 313-987-2700, TWX: 810-231-5261 
BINDICATOR P THY, FAX: 313-987-4476; EmpL: 60; Sis. 
Mgr: Rick Secord; Dist. Mgr: Rick S€KX)rd 

BIRD ELECTRONIC CORP, 30303 Aurora Rd, 
Cleveland, OH 44139-2794, Tel: 216-248-1200, TELEX: 
706898 Bird Elec. UD; FSC No.: 70998; EmpL: 267; Sfe. 
Mgr.* W. F. Kail; Dfef. Mgr.* Greg Johns 

BiRTCHER CORP., See EG & G Birtcher 

BISHOP ELECTRONICS CORP, 3729 San Gabriel River 
Pkwy, Pico Rivera CA 90660, Tel: 213-695-0446, 213- 
692-9391, FAX: 213-6924008 

BISHOP GRAPHKCS, INC, 5210 Lewis Rd, Agoura CA 
91304, Tel: 818-991-2600, TELEX: 66-2400 BISHOP 
WKVG, FAX: 818-889-3744; EmpL: 140; Sfe. Mgr: Robert 


BIT 3 COMPUTER CORPORATION, 8120 Penn Avenue 
S, Minneapolia MN 55431-1393, Tel; 612-881-6955, 
TELEX: 4997016, FAX: 612-881-9674; FSC No.: 7Y590; 
Sfe. Mgr: Gordon Mitchell 


Biycir 


FAX: 714-951-3974 

BIVAR, INC., 4 Thomaa Irvina CA 92718, Tel: 714-951- 
8808, TELEX: 852348; FSC No.; 32559; EmpL: 22; Sfe. 
Mgr.* Martin Lambert; Dfef. Mgr.* Martin Lambert 
. . C-1011 

Loca/ Sa/es Offices & Reps 
IL Downers Grova Richmar Elec. Corp. 


IN Indianapolia Richmar Elea Corp. .... 
MN Minneapolia D. A Case Assoca Ina . 
NJ Berkeley Heighta Cambridge-Alien .. 

NC Cary, 20th Century Mktg. Ina . 

OH Da)rioa JFCO, Ina. 

OR Beaverton, Eclipse Mktg. Grp.. 

TX Plano, Richmar Elea Corp.. 

WA Redmond, Eclipse Mktg Grp. . 

Wl Butler, Richmar Elea Corp. . 

Can Scarborough, OnL Carsten Elea Ltd. 


312-968-0118 

317-577-9950 

612-869-3700 

201-464-0203 

919481-3370 

513-890-8322 

503-642-1661 

214424-8388 

206-885-6991 

414-781-1730 


Local Distributors 

AZ Phoenix, EKO Sales ... 602-437-4646 

CA Fountain Valley, Corr^nente Ctr.. 714-979-0433 

CA Fremont Alatec. 415-657-7701 

CA Manhattan Beach, Prime Electro Proda 

. . 213-379-3642 

CA San Diego, Sigma Eictma . 619-565-2000 

CA Santa Fe Springa F T R Fasteners ....714-957-0202, 

213-946-6464 

CA Sunnyvala R- C. Dudek. 408-734-3830 

CA Sunnyvale, Vic/Tal Sla. 408-738-3450 

CA . Westlake Village, R C. Dudek. 818-707-1310 

CO Englewood, Indua Eictma .. 303-694-9444 

CT Milford, Plastic & Metal Compa Ca ... 203-877-2723 

GA Norcrosa Atlanta Hardware Specialty 

. 404-449-3000 

GA Peachtree City, Spyrafk), Ina. 404-487-7600 

IL Chicago, EMF .800-621-0080,312-889-8323 

IL Elmhurst Miltex Sla . 312-941-7100 

IN CarmetAltex Eictma. 317-848-1323 

MD Beltsville, Petricko Sla. 301-937-4960 

MD Gaithersburg Capitol Fasteners . 301-948-9310 

MA Ashland, Quality Compa.. 617-881-6504 

MA Waltham, Electronic Fasteners. 617-890-7780 

MA Winchester, RUSH. 617-729-5800 

MN Eden Prairia S. W. Anderson Co. ..... 612-941-4198 

NH Londonderry,EP.ECorp... 603-669-9181 

NJ So. HackensacK Fastbolt Corp.. 201-440-9100 

NY Bohemia Key Compa .. 516-567-7500 

NY Long Island City, Hardware Specialty Ca 

.. 718-361-9393 

NY Mt Vernon, QAR Eictma.. 914-699-2224 

NY Plainview, Tower Fastener Co... 516-289-8800 

NY Rochester, Masline Eictma .. 716-546-5373 

NC Raleigh,CenturyElctm.Compa....... 919-872-2203 

NC Raleigh, Century Fasteners... 919-787-1800 

OH Cincinnati,Hughes-Peters .. 513-351-2000 

OH Columbua Hughes-Peters ............ 614-294-5351 
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Manufacturers and Sales Offices Directory 


BOEING 


OH Englewood, Argent Inda. 513-836-8633 

OH Solon, Repco. 216-248-8900 

OR Beaverton, Component Resources .... 503-641 -8488 

OR Beaverton, Murphy Elctma . 503-642-2001 

PA Huntingdon Valley, Plastic & Metal Prods 

. 215-322-2000 

PA Norristown, Century Elctms . 215-631-5400 

TX Dallas Global Fasteners. 214-340-6068 

7X Grand Prairis Tech Supp. . 214-660-4888 

WA Redmond, Murphy Elctms. 206-881-1234 

WA Seattls Component Resources. 206-454-8666 


EXP CA/Bakersfield, Gray-Weatherhead Equip. 

. 805-397-4281 

BIW CABLE SYSTEMS, INC. 22 Joseph E Warner BIvcL, 
N. Dighton, MA 02764, Tel: 508-822-6600, TELEX: 94- 
0604, FAX: 508-822-1944; EmpL: 542; Sis. Mgr: S. Adams 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr. 
P.O. Box 919, Janesville, Wl 53545, Tel: 608-752-8701, 
FAX: 608-752-8701; FSC No.: 12724; EmpL: 10; Sis. Mgr: 
D. Adee 


Local Sales Offices & Reps 

AZ Mess Eleo-Com Asso^ Inc. 602-844-0566 

CA Livermors United Tech. Mktg. . 415-449-7644 

CA N. Hollywood, Crown Elctms . 213-877-3550 

FL Longwood, Mathias Assocs, Inc.. 305-682-1700 

lA Cedar Rapids Snider Sis Co.. 319-362-4410 

MA Burlington, Dynamic Sis. 617-272-5676 

MN Brooklyn Center, Willman Assocs .... 612-566-5010 
Can Quebec, Militron lnc./CEA . 514-331-9992 

BLATEK, INC., Box 574, Bellefonts PA 16823, Tel: 814- 
355-4910, FAX: 814-355-8437; EmpL: 20. B*1936 


AZ Tempo, Cain Technotogy Inc.. 602-966-4322 

CA Orangs Cain Technolo^, Inc. . 714-997-7311 

CA Redwood City, Janes S. Heaton Cojna 

. 415-367-9000 

CA Van Nuys Cain Technology, Ins. 818-904-9392 

CT Plainfield, R W. MItscher Co, Inc.. 203-564-1691 

FL Boca Raton, R W. MItscher Co, Inc. .. 407-7564250 

FL Largo, R W. Mitscher Co, Inc. 813-581-1588 

FL Sanford, R W. Mitscher Co, Inc. . 305-322-7141 

GA Lawrenceviile, R W. Mitscher Co, Inc. 

. 404-923-3239 

MD UureL R W. Mitscher Co, Inc.. 301-498-6090 

MA Needham, Sturgeon Co. . 617-444-6603 

NJ Collingswood, RW.Mitscher Cojnc.... 609-858-6440 
NM Albuquerqus C. T. Carlberg & Assocs, Inc. 

. 505-836-1448 

NY Binghamton, RW.Mitscher Co, Ina ... 607-724-6561 

NY Clarencs R W. Mitscher Co, Inc.. 716-759-2350 

NY Islandis Schmitt Indl. Mktg. Corp. . 516-582-5888 

NY PIttsford, R W. Mitscher Co, Inc.. 716-586-4012 

NY Rochester, R W. Mitscher Co, Inc. .... 716-227-0839 

NY UtIcs R W. Mitscher Co, Inc.. 315-738-0383 

NC Charlotts R W. Mitscher Co, inc.. 704-366-9131 

NC Raleigh, R W. Mitscher Co, Inc.. 919-848-0941 

OH Bellbrook, Thomas Herman & Assocs, Inc. 

. 513-848-8332 

OR Portland, Temper Tech. Mktg.. 503-292-8201 


PA Huntingdon Valley, R W. Mitscher Co, Inc. 


. 215-355-4452 

TN Johnson City, R W. Mitscher Co, Inc. 

. 615-929-7258 

TX Richardson, Vector Sales Co.. 214-234-4291 

VA Richmond, R W. Mitscher Co, Inc. .... 804-745-0037 

EXP CT, Stamford, Dage Corp.. 203-324-3123 


BLH ELECTRONICS, INC, 75 Shawmut Road, Canton, 
MA 02021-9111, Tel: 617-821-2000, TELEX: 92-3413, 
FAX: 617-828-1451; FSC No.: 03089; EmpL: 170; Sis. 
Mgr: C. Wesley 




BLUE 


BLILEY ELECTRIC CO., 2545 W. Grandview Blvd, Eris 
PA 16506, Tel: 814-838-3571, TWX: 510-696-6886, FAX: 
814-833-2712; FSC No.: 71034;3098; EmpL: 145 
. A«1351-1359 

Local Sales Offices & Reps 

AL Huntsville, R W. Mitscher Co, Inc. .... 205-882-6050 


BLILEY REPRESENTATIVES 
COVER THESE STATES: 

Southern California, Arizona 

CAIN TECHNOLOGY, INC. 
Northern California, Northwestern 
Nevada 

JAMES S. HEATON COMPANY, INC. 
Massachusetts, Maine 
New Hampshire, Vermont 

STURGEON TECHNICAL SALES 

New York (Metropolitan NYC), 

Northern New Jersey 

SCHMITT INDUSTRIAL 
MARKETING CORP. 
New York State (excluding Metropolitan 
NYC), Connecticut, Rhode Island, 

Virginia, North & South Carolina, 

Georgia, Mississippi, Alabama, 

Tennessee, Maryland, Delaware, Florida, 
Eastern Pennsylvania, Southern New 
Jersey, Canadian Provinces of 
Ontario & Quebec 

R.W. MITSCHER CO.. INC. 
Washington, Oregon, Idaho 

TEMPER TECHNICAL MARKETING 

Texas, Louisiana, Arkansas, Oklahoma 

VECTOR SALES CO., INC. 
DESC/Dayton, Ohio 

THOMAS HERMAN 
& ASSOCIATES, INC. 
New Mexico, El Paso County Texas 

C. T. CARLBERG & ASSOC. INC. 

See adjacent listing for the address and 
telephone number of your Bliley repre¬ 
sentative. 

ELECTRIC COMPANY 


FAX: 312-331-2515 

BLUE M, A UNIT OF GENERAL SIGNAL, 138th & 
Chatham Sta, Blue Island, IL 60406, Tel: 312-385-9000, 
TWX: 910-689-3398; EmpL: 275; Sis. Mgnt K G. Mathews 


. D*1206 

Local Sales Offices & Reps 

AZ Tempe, Blue M. 602-894-2305 

CA El Monte, Blue M . . 818-442-6672 

CA Sunnyvale, Blue M. 408-734-8734 

DE Wilmington, Blue M. 302-478-6983 

FL Casselberry, Blue M. 305-332-9322, 

GA Atlanta, Blue M .404-455-3452 

KS Overland Park, Blue M. 913-888-6483 

MA MilllaBlueM. 617-376-4727 

Ml Uvonia, Blue M. 313-474-4312 

NY Spring Valley, Blue M. 914-426-1880, 

NY Syracuse, Blue M. 315-437-0192 

NC Charlotte, Blue M. 704-527-2492 

OH Cincinnati, Blue M . 513-821-6278 

OH Stow, Blue M. 216-686-1919 

TX Garland, Blue M.. 214-272-2509 

WA Seattle, Blue M . 206-763-1030 


BMW, INC./ATLAS TACK CORP, 17 Wiltow SL Lynn, 
MA 01903, Tel: 617-593-0200, FAX: 617-592-0964; EmpL: 
25; Sis. Mgr: William J. Valles; Dist. Mgr: Richard Pelletier 


B O O I N E 
ELECTRIC 
COMPANY 


FAX: 312-478-3232 

BODINE ELECTRIC COMPANY, 2500 W. Bradley PI, 
Chicago, IL 60618, Tel: 312-478-3515, TELEX: 25-3646; 
EmpL: 800; Sis. Mgr: R J. Stuchly; Dist Mgr: R J. Stuchiy 

. B«1236 


Local Sales Offices & Reps 

CA Newport Bch, Bodine Elec. Co. . 714-476-3773 

CA Saratoga, E W. Duemmlein. 408-253-1201 

KS Shawnee Mission, J. F. Gleeson & Assocs. 

.. 913-362-4422 

MA Woburn, J. A. Cascino . 617-938-1446, 

Ml Southfield, Bodine Elec. Co.. 313-350-3610 

MN Mound, John F. Rynkar. 612-472-4252 

NY Massapequa, D. V. Mayorga .. 516-541-1611 

NY Rochester, Application Specialists .... 716-586-6226 

NY Syracuse^ Application Specialists . 315-437-2814 

OH Hudson, J. A Basten. 216-656-4226 


TX Richardson, Control Dynamics. 214-644-6945 

VA McLean, J. S. Hsia. 703-734-1739 


WA Seattle, Drive Motor Control Sy& Co. 

. 206t575-4172 

EXP IL, Chicago, Export DepL Bodine Elec. 

. 312-478-3515 

Can Vancouver, BC, Madison Indl. Equip. Ltd. 

. 604-872-8155 

Local Distibutors 

AL Mobile, Brownell Instrs. & Control Co. 


. 205-479-5405 

AZ Phoenix, Minarik Elec. Co. 602-233-3000 

CA Carson, Power Tran& Specialties. 213-631-7502 

CA Fremont Elec. Motor Svc. 415-651-2706 

CA Glendale, Minarik Elec. Co. . 818-507-6500 

CA Newark, Republic Supp. Co. . 415-794-9019, 

CA San Diego, Minarik Elec. Co.. 619-560-6632 

CA Santa Clara, Minarik Elec. Co... 408-727-0575 

CO Denver, Wazee Elec. Co.. 303-623-8658 

CT Berlin, B & B Motor & Control. 203-828-8550 


CT Hartford, Machine Drives & Controls .. 203-728-0403 
CT Norwalk, Machine Drives & Controls .. 203-846-2007 
FL Hialeah, Condo Elec. & Ind Supp, Inc. 

. 305-691-5400 

FL Jacksonville, Electrical-Mech. Dr, Inc. 

. 904-731-9977 

FL Orlando, Brownell Instrs. & Cents. Co. 

. 407-843-6770 


FL Tampa, Electrical-Mech. Dr, Inc. . 813-621-8675 

GA Hapeville, Brownell Instrs. & Cents. Co. 

.. 404-762-5181 

GA Tucker, Research Designs, Ina . 404-491-0745 

IL Chicago, Excel Elec. Sva Co. 312-421-7220 

IL Franklin Pk, Flolo Corp.. 312-595-1010 

IL Rockford, Tek-Matic, Inc.. 815-282-1775 

IN Indianapolis, B & B Motor & Control... 317-248-0396 

KS Kansas City, Komfeld Thorp Elec.. 913-321 -7070 

MD Baltimore, Advent Electric Ina . 301-532-8149, 

MA Medford, Empire ElctrL Co.. 617-395-5000 

MA Somerville, Electro Sis. Co, Inc.. 617-666-0500 

Ml Detroit Howard Elea Co. . 313-923-0430 

Ml Grand Rapids, MacKay Ind. Sis.. 616-241-1671 

Ml Novi, Reserve Motion Control Sys..... 313-473-1370 

MN Minneapolis, Boustead Elea & Mfg ... 612-544-9131 

MO St Louis, State Elec. Co.. 314-569-2140 

MO St Louis, Zeller Elec, Inc.. 314-638-9641 

NE Omaha, Precision Bearing Co. 402-593-7050 

NH Manchester, Empire ElctrL . 603-627-6630 

NJ Cherry Hill, Jo& T. Fewkes & Co. . 609-424-5810 

NY Binghamton, K J. Elea Corp. . 607-772-1760 

NY East Syracuse, K J. Elea Coip.. 315-437-2826 

NY Long Island City, B & B Motor & Control 

. 718-784-1313 

NY Rochester, B & B Motor & Control .... 716-424-7040 

NC Charlotte, Brownell Instrs. & Cents. Co. 

. 704-597-1270 

NC Charlotte, Piedmont Motor &Control Ltd. 

. 704-523-7121, 

OH Dayton, Thai Mor Assoo, Ina . 513-298-9939 


OH Middleburg Hgts, Reserve Motion Control Sys. 

.. 216-826-0290 

OK Oklahoma City, Evans Elea Mtr. Ctrs^ Ina 

.. 405-631-1344 


OK Tulsa, Southwest Drives, Ina . 918-665-1455 

OR Portland, North Coast Elea. 503-281-8888 

PA Altoona, Miller Elec. Sva & Supp. . 814-942-9943 

PA Bridgepoit, Advent Elec, Ina . 215-277-6610 

PA Pittsburgh, Braunlich-Roessle......... 412-471-6995 

SC Taylors, B & B Motor & Control. 803-268-5702 


TN Memphis, Brownell instrs. & Conta Ca 

. 901-795-8487 

TN Nashville, Electric Motor Rewind, Ina 

. 615-256-2522, 

TN Nashville, Tennessee Machinery Co... 615-244-8150 


TX Dallas, Motion Inds... 214-351-2211 

TX Dallas, Purvis Bearing Sva . 214-358-5588 

TX Houston, B & B Motor & Control ...... 713-820-7931 

TX Houston, Research Des, Ina . 713-995-8591 

TX San Antonio^ Minarik Elea Co. ........ 512-822-7097 

VA Richmond,Ind.Supp.Corp. .. 804-355-8041 

WA Seattle, IndL Elea Mtr. & Mach, Ina ... 206-329-3900 

Wl Milwaukee. Trester Sva Elea .. 414-264-8170 

Wl New Berlin, Elea Sis. & Er^irg... 414-782-2400 

Can Brantford, OnL Renold Canada.. 800-265-9970 

Can Edmonton, Alberta, Soper’s Sup^ Ltd. 

.. . . . 403423-4066 

Can Montreal, Que, Lalonde Elec, Ina..... 514-524-7507 

Can ML RoyaL Que, Renold Canada ...... 514-731 -3591 

Can Scarborough, OnL Toronto Elea ...... 416-755-7716 

Can Toronto, Renold Canada Ltd. .. 416-453-2190, 

Can Vancouver, RC, Armahire Elea. 604-879-6141 

Can Vancouver, BC, Renold Canada Ltd. .. 604-255-8455 


BOEING ELECTRONICS, P.O. Box 24969, M/S 9N41, 
Seattle, WA 98124-6269, Tel: 206-657-7474, TELEX: 
329430, FAX: 206-657-8883; EmpL: 5500; S/s. Mgr: RF. 
Priebe 
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BOGEN 


Manufacturers and Sales Offices Directory 




COMMUNICATIONS. INC. 


NJ Clifton, EngrcL Assemblies Corpi 

NJ Plainfield. Mars Elea. . 

/ NY Buffalo, Summit Dist . 

OR Beaverton, Micro Power Elctms. 
PA Philadelphia, Powell Elctms. .... 
TX Dallas, Computer Comps........ 

Wl Milwaukee, Taylor Elctms. . 

Can Ontario, White Radio Ltd. . 


800-4-Battery 

201-757-4332 

716-887-2800 

503-626-7086 

215-365-1900 

214-239-0271 

414-241-4321 

416-632-6894 


FAX: 201-934-9832 

BOGEN COMMUNICATIONS, INC., MPO 

Products^ 50 Spring St, P.O. Box 575, Ramsey, NJ 
07446, Tel: 201-934-8500, TWX: 710-990-5047; Sis. Mgr: 

Christopher Wildfoerster.. C*1294 

Local Sales Offices & Reps 

AZ Scottsdale,Dar-CInc.... 602-948-2240 

CA Pleasonton,MoulthropSls. . 415463-0450 

CA San Diego, Tauber Assocs.. 619-274-7242 

CO Englewood, Comp. Sis . 303-770-8060 

FL Tampa, SRT Mktg... 813-8844805 

IL Palatine, Technig Sis. .. 312-991 -6600 

IN Indianapolis, Marketing Engrg. . 317-872-5665 

KS Overland Park, Spe^m Sla.. 913-648-6811 

MA Burlington, Conti Younger . 617-273-1582 

Ml Brighton, A. P. Assocs... 313-229-6550 

MN Eden Prarie, Electro Mark... 612-944-5850 

MO St Louia Spectrum SI&. 314-731-5151 

NJ Berkeley Hgta, Cambridge Allen & Assoca 

. 201464-0203 

NY Mendon, Tech-Mark, Inc.. 716-624-3840 

NC Greensboro, Mile Sla, Inc...... 919-288-1500 

OR Beavertoa Advanced Power Proda ... 503-646-0994 

PA Philadelphia Samuel K Macdonald, Ina 

> . 215-659-4414 

TX Dallaa Dunbar. 214-239-7151 

UT Salt Lake City, Comp. Sla. 801-268-8440 

Wl Waukesha Technig Sla. 414-786-5015 

Can Ontario, White RaJo Ltd . 416-632-6894 

Local DisUibutCHTS 

AL Huntsvilla Resistacap, Inc.. 205-8834270 

AZ Scottsdale, Electro Mkk. 602-991-0110 

CA San Diego, Tauber Elea. 619-272-7242 

CA San Jose, Rose Elctma . 408-263-2934 

CA Santa Clara Cypress Elctma, Inc.. 408-980-2500 

CA VanNuyaNesco. . 213-781-0505 

CO Arvada Denver Beta Wintronics. 303-431-7161 

FL Boca Raton, Plainview Elctma. 305-997-7705 

IL Morton Grova Power Pak . 312-966-6000 

IN Indianapolia Bell Elctma . 317-875-8200 

IN Indianapolia Elctra Prod Concepts ... 317-872-5665 

MA Canton, Impact Sla. 617-821-1500 

MA Danvera Generation Elctma. 617-777-4866 

MA Sharon, Adcour. 617-784-8123 

Ml Brightoa A P. Sla. 313-227-3604 

MN Minneapoiia Stark Elctma. 612-332-1325 

MN Thief ^er Falla Dig! Key . 218-681-6674 

NJ Camden, Gen. Radio Supp. . 609-964-8560 



Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


BOGEN COMMUNICATIONS, INC., 50 Spring SL PO. 
Box 575, Ramsey, fiu 07446, Tel: 201-934-8500, TWX: 
710-990-5047, FAX: 201-934-9832. C»1294 

BOKER'S, INC., 3104 Sneliing Ave., Minneapoiia MN 
55406-1937, Tel: 612-729-9365, FAX: 612-729-8910; FSC 
No.: 85446; Empl.: 110; S/s. Mgr.-Andy Tscholl 

BOMAR CRYSTAL, 201 Blackford Ave., Middlesex, NJ 
08846, Tel; 201-356-7787,800-526-3935, FAX: 1-201-356 
7362; Empl; 75; S/s. Mgr: Steve Weinstein 

BOMCO, See MuShield Co. 

BONAR KARD-O-LITE, INC., 421 Feheley Dr., King of 
Prussia PA 19406, Tel: 215-277-2910, FAX: 215-277- 
2956; EmpL: 30; S/s. Mgr: Robert Gorra. B*1132 


BOONTON 


FAX: 201-584-3037 

BOONTON ELECTRONICS CORP., 791 Route 10, 
Randolph, NJ 07869, Tel: 201-584-1077, TWX: 710-986- 
8215 BOOMTRONICS; FSC No.: 04901; Empl: 180; S/s. 


/Ifgr--R Morrell. . □•1231 

Local Sales Offices & Reps 

AL Huntsville, Sci. Devices.. 205-536-1969 

AZ Phoenix, Aztec Bitpra. 602-944-9185 

CA North Hollywood, O'Halloran Assoca 

. . 213-877-0173 

CA Palo Alto, O'Halloran Assoca . 415-969-1600 

CO Denver, Aztbc Entpra. 303-7795285 

CT Mt Carmel, Sci. Devices . 203-2499361 

FL Orlando, Sci. Devices. 309841-8180 

IL Elmhurst, Sector Engrg Sla, Inc.. 312-5397850 

IN Indianapolia Sector Engrg Sla, Inc.... 317-M2-1120 

KS Lenexa Ramsey ^soc.. 919M1 -1007 

MD Lanhan, SehTronics . 301-731-8080 

MA Lexingtoa R J. Sickles . 617-862-5100 

MN Minneapoiia Sector Engrg Sla, Inc.... 612-5991809 

MO Maryland Hgta, Ramsey Assoc.. 314-8795042 

NJ TeanecK Sd. Devices . 201-837'-1004 

NM Albuquerqua Aztec Entpra . 509262-1688 

NY Rochester, Sci. Devices..... 719334-2445 

NC Winston-Salem, Sci. Devices. 9197695776 

OH Centervilla Micro Sla. 513-4398171 

PA Melrose Park, R Meyers.. 219224-1663 

TX Austin, Testech. 512-327-7033 

TX RIchardsoa Testech. 214-644-5010 

UT Ogden, Aztec Entpra . 801-621-1655 

WA Bellevue, Sci. Devices .. 209747-5169 

Wl Milwaukee, Sector Engrg Sla, Inc. .... 414-352-8280 


|(213) 452-1229 (415) 835-1500 

^ 1026 6th Avenue, 

Oakland, CA 94606 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


BOSCH 


Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 p ja. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., / 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


BOPLA ENCLOSURES^ 7330 Executive Way, Frederick, 
MD 21701. Tel: 301-6999300, FAX: 301-6999494; FSC 
No.: 4Y520; Empt: 35; Sis. Mgr: Andy Kassman 
. C*1012 


Local Sales Offices & Reps 

CA Irvina Comp. Mktg Assoca. 714-951-5950 

FL Tampa, FL Comp. Sla . 8199697044 

IL Chicago, Paddock Mktg/Sla . 312-452-7852 

IN Nobelsville, R & D Elctma. 317-8492026 

MA Needham, T.ES.C.O.. 617-444-7925 

PA Lancaster, Indl Compa Ina. 219889-0650 

VA Reston, Colrud Corp. . 703-6296621 

WA Federal Way, K. R Jensen Sla.. 209874-2772 

Local Distributois 

MA Framingham, Now Elckna. 617-872-5876 

OR Portland, Radar Elctma. 509232-3404 

PA Harrisburg Cumberland Elctma .. 717-232-5999 

PA Lancaster, Peak Elctma . 2192999000 

WA Seattle. Radar Elea. 209282-2511 


BORG-WARNER THERMOELECTRICS, BORG- 
WARNER CORP., See TECA, ThermoElectric 
Cooling America Corp. 

BOSCH, ROBERT, CORP, 2800 S. 25th Ave, Broadview, 
IL 60153, Tel: 312-8695200, TELEX: 295563, FAX: 312- 
865-6429; S/s. Mgr: Dieter Bloecks; Dist. Mgr: Dave 
Robson 


LocaJ Sales Offices & Reps 

AL Huntsville, Hughes Assoca ........... 2095399281 

AZ Scottsdale, Luscombe Engrg.. 602-9499333 

CA Campbell,LuscombeBigrg .......... 4093792020 

CA Montrose, Luscombe Engrg ....... ... 8192499000 

CA Pasadena, Luscombe Engrg.. . 213-684-2000 

CO Longmont, Piper Sla .................. 303-651-2378 

CT Madison, Conti Younger As»x:a.. 2092491136 

GA Norcrosa 20th Century Mktg ......... 404-4491999 

IL Woodridge,Trend-TronicaIna.. 312-985-0626 

lA Davenport, Rush & West Assoca. 319-3899494 

MA Burlington, Conti Younger . 617-2791582 

MA Burlington, Conti-Younger Assoca .... 617-2791582 

Mi Sterling Hgta, Geotronix. 319254-0520 

MN Minneapoiia H.M.R, Ina . 612-8892122 

MO Ballwin, Rush & West Assoca . 319394-7271 

MO ^ Louia Rush & West Assoca. 314-9693322 

NY LiverfXX}!, Bradnon Assoca .... 315-652-3954 

NY Yonkera Sonkin Assoca. 914-9698282 

NC Raleigh, 20th Century Mktg . 919782-4624 

OH Richfield, Geotronix Ina. 216-659-6100 

PA CornwellsHta,WilliamStaatsCa .... 215-6395231 

PA Norristown, Brandon Assoca . 219278-0500 

TN Memphia 20th Century Mktg ... 901-756-4681 

TX Dallaa PJ. Scanlon Co....... 214-231-4661 

TX Lewisvilla Jim Hughes Co. ........... 214-221-1536 

WA Mercer Island, Eiectronic Comp Sla .. 209232-9301 

BOSCHERT, INC., Computer Products/Boschert, 

3797 Spinnaker Ct, Fremont, CA 94538, Tel: 415-657- 

6700, FAX; 415-683-6400 .. 0*1684,1689 


Refer to (Computer Producta Ina, Fremont, CA for sales 
officea Repa and Distributora 

BOSCHERT, INC., See Computer Producta Inc. 



BOURNS, INC., Resistive Components Group, 

1200 Columbia Ave, Riversida CA 92507, Tel: 714-781- 
5050, TWX: 919332-1252; EmpL: 6000; S/s. Mgr: Dennis 
Lause; D/sf./Ifgr.'Vince Ingrao 

. A*18791877,2084-2087 


Local Sales Offices & Reps 

AL Huntsville, CSR Eictma. 2095392444 

AZ Phoenix, Summit Sla . 602-998-4850 

CA Calabasaa Quad Rep. Ina .. 818-8874219 

CA Irvine, Quad Rep: Ina. 714-261-6706 

CA San Diega Quad Rep.lna. 6195698330 

CA San Jose, QuadRep, Ina. 409946-4000 

CO Parker, Parker Webster. 3098414888 

FL Altamonte Springa Dyne-A-Mark . 309831-2097 

FL Clearwater, Dyne-A-Mark.. 8194414702 

FL Ft Uuderdale, Dyne-A-Mark. 309771-6501 

FL Palm Bay, Dyne-A-Mark . 309727-0192 

GA Atlanta CSR Elctma....... 404-3993720 

ID Boisa Intermountain Technig . 209322-5022 

IN Carmel, Technig Mktg Corp: . 317-844-8462 

IN Ft Wayna Technig Mktg Corp.. 219432-5553 

lA Cedar Rapida REP Assoca Corp.. 3193790152 

KY Louisville, Technig Mktg Corp. . 5024997808 

MD Baltimore,Micro-Comp .. 301-247-0400 

MA Lexington, John E Boeing Co... 617-862-2500 

Ml IDetroit Rathburg Assoca.. 319882-1717 

MN Edina Mel Foster.. 612-941-9790 

MO Bridgetoa Centech . 314-2914230 

MO Raytowa Centech.. 8193598100 

NJ Bellmawr, Thomas Assoca . 6099392600 

NY Ithaca Bob Dean.. 607-257-1111 

NY Melville, CoTTTtronic Assoca. 519249-0505 

NC Raleigh, CSR Elptma. 9198799200 

OH Richfield, Bear Mktg .. 216-6593131 

OK Oklahoma City, Ammon & Rizos. 409942-2552 

OR Portland, J.J. Backer . 509297-8744 

OR Salem, J. J. Backer . 509362-0717 

TX Austip Ammon & Rizos. . 512-454-5131 

TX Dallaa Ammon & Rizos. 214-644-5591 

TX Houston, Ammon & Rizos . 719781-6240 

ut Salt Lake City, Parker Webster. 801-2699939 

VA Huddleston, Micro-Comp .. 301-247-0400 

WA Seattia J. J. Backer... 2092891300 

Local Distributors 

AL Huntsville, Hall-Mark Elctma .. 209837-8700 

AL HuntsvillaHamllton/AvnetElctma ... 205-837-7210 

AL Huntsvilla Pioneer/Washington . 209837-9300 

AL Huntsvilla Schweber . 209882-2200 

AZ Phoenix, Hall-Mark Elctma .. 602-2496601 

AZ Phoenix, Schweber Elctma. 602-997-4874 

AZ Phoenix, TTI.... 602-861-0222 

AZ Tempa Beirinda. . 602-9697800 


North American offices oniy. For woridwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


AZ Tenripe, Elctm. Supp.. 602-258-4769 

AZ Tempo, Hamilton/Avnet . 602-231-5100 

CA Can(^ Park, Schweber Elctms.. 213-999-4702 

CA Chatsworth, Avnet Elctms. ... 213-700-2600 

CA Chatsworth, TTI . 818-709-1010 

CA Citrus Hts, Hall-Mark Elctms.. 916-443-7282 

CA Compton. Harper S.I.D... 213-979-5090 

CA Costa Mesa, Avnet Elctms. .. 213-558-2313 

CA Costa Mesa, Avnet Elctms. . 714-754-6111 

CA Costa Mesa, Hamilton Elctma. 714-641-4100 

CA Culver City, Hamilton Electro Sis. . 213-558-2121 

CA Culver City, Hamilton Electro Sis. 

. 213-558-2883/84 

CA El Segundo, Hall-Mark Elctms.. 213-643-9101 

CA Garden Grove, Bell Inds.. 213-444-0301 

CA Gardena, Bell Inda . 213-515-1800 

CA Irvine, Schweber Elctma. 714-863-0261 

CA Irvine, Schweber Elctma. 714-556-3880 

CA Oakland, Brill Elctma. 415-834-5888 

CA Riverside, Elctm. Supp. Corp. . 714-787-9220 

CA Roseville, Bell Inda. 916-969-3100 

CA Sacramento, Hamilton/Avnet. 916-920-3150 

CA Sacramento, Schweber Elctma. 916-929-9732 

CA San Diego, Beil Inda. 619-268-1277 

CA San Diego, Elctm Supp. . 619-278-5020 

CA San Diego, Hall-Mark Elctma. 619-268-1201 

CA San Diego, Hamilton/Avnet. 619-571-7500 

CA San Jose, TTI . 408-943-9155 

CA Santa Ana Teknopak. 714-558-8840 

CA Santa Clara Schweber Elctma . 408-498-0200 

CA Santa Clara Schweber Elctma . 408-748-4700 

CA Sunnyvala Bell Inds. 408-734-8570 

CA Sunnyvala Hall-Mark Elctma. 408-773-9990 

CA Sunnyvale, Hamilton/Avnet. 408-743-3300 

CA Tustia Hall-Mark Elctma . 714-669-0681 

CA Woodland Hilla Avnet Elctma . 213-884-3322 

CO Denver, Newark Elctma . 303-757-3351 

CO Englewood, Hall-Mark Elctma . 303-790-1662 

CO Englewood, Hamilton/Avnet. 303-779-9998 

CO Wheat Ridga Bell Inda. 303-424-1985 

CT Danbury, Hamilton/Avnet. 203-797-2856 

CT Danbury, Schweber Elctma. 203-792-3500 

CT Hamden, Almo Elctma Corp.. 203-288-6556 

CT Norwalk, Pioneer Std. 203-853-1515 

CT Statford, TTI. 203-375-1400 

CT Wallingford, Midan Elctma.. 203-265-2077 

FL Altamonte Springa Pioneer Std.. 305-834-9090 

FL Altamonte Springa Schweber Elctma 

. 305-331-7555 

FL Clearwater, Hall-Mark Elctma. 813-530-4543 

FL Dania Summit Distra. 305-920-6253 

FL Ft Uuderdale, Hall-Mark Elctma . 305-971-9280 

FL Ft Uuderdale, Hamilton/Avnet. 305-971-2900 

FL Ft Lauderdale, Hammond Elctma .... 305-973-7103 

FL Ft Uuderdale, Pioneer/Washington .. 305-771-7520 

FL Hollywood, Schweber Elctma. 305-927-0511 

FL Largo, Graham Elctma . 813-541-4434 

FL Orlando, Hall-Mark. 305-855-4020 

FL Orlando, Hammond Elctma. 305-849-6060 

FL Orlando, Pioneer/Orlando . 305-834-9090 

FL Orlando, TTI. 305-859-1000 

FL St Petersburg, Hall-Mark Elctma . 813-576-8691 

FL St Petersburg, Hamilton/Avnet. 813-576-3930 

FL Winter Paik, Hamilton/Avnet. 305-628-3888 

GA Norcrosa Hall-Mark Elctma . 404-447-8000 

GA Norcrosa Hamilton/Avnet . 404-447-7500 

GA Norcrosa Hammond Elctma. 404-449-1996 

GA Norcrosa Pioneer/Washington . 404-448-1711 

GA Norcrosa Schweber Elctma. 404-449-9170 

GA Norcrosa TTI. 404-662-0911 

IL Bensenviile, Hall-Mark Elctma. 312-860-3800 

IL Bensenvilla Hamilton/Avnet. 312-860-8523 

IL Chicago, Bell Inda. 312-982-9210 

IL Chicago, Newark Elctma . 312-638-4411 

IL Elk Grove Village, Pioneer Std.. 312-437-9680 

IL Elk Grove Village, Schweber Elctma .. 312-364-3750 

IL Palatine, Ohm Elctma . 312-359-5500 

IN Carmet Hamilton/Avnet. 317-844-9333 

IN Fort Wayne, Graham Elctma . 219-423-3422 

IN Indianapolia Graham Elctma ..... 317-634-8202 

IN Indianapolia Pioneer Std. Elctma. 317-849-7300 

IN Ufayetta Graham Elctma. 317-423-5564 

lA Cedar Rapkte, Bell Inda .. 319-395-0730 

lA Cedar Rapida Hamilton/Avnet........ 319-362-4757 

lA Cedar Rapida Schweber Elctma . 319-373-1417 

KS Lenexa Hall-Mark Elctma . 913-888-4747 

KS Overland Park, Schweber Elctma. 913-492-2921 

KS OverlarKi Pk, Hamilton/Avnet Elctma 

. 913-888-8900 

MD Baltimore, Radio Elec. Svc. Co. . 301-529-0500 

MD Beltsvilla Radio Elec. Svc. Co.. 202-937-9100 

MD Columbia Hall-Mark Elctma. 301-796-9300 

MD Columbia Hamilton/Avnet. 301-995-3500 

MD Gaithersburg, Almo Elctma Corp.. 301-670-0090 

MD Gaithersburg, Pioneer/Washington ... 301-921-0660 

MD Gaithersburg, Schweber Elctma ... . 301 -840-5900 

MA Bedford, Schweber Elctma ........... 617-275-5100 

MA Canton, AIitk) Elctma Corp.. 617-821-1450 


MA Lexington, Pioneer Std . 617-863-1200 

MA Norwood Gerber Elctma. 617-769-6000 

MA Woburn, Hall-Maik Elctma. 617-935-9777 

MA Woburn, Hamilton/Avnet . 617-273-7500 

Ml Flint RS Elctma. 313-762-5800 

Ml Grand Rapida Hamilton/Avnet . 616-243-8805 

Ml Grand Rapida RS Elctma . 616-241-3483 

Ml Kalamazoo, RS Ek^ma. 616-381-5470 

Ml Livonia Hamilton/Avnet. 313-522-4700 

Ml Livonia Pioneer Std Elctma. 313-525-1800 

Ml Livonia RS Elctma. 313-525-1155 

Ml Livonia Schweber Elctma. 313-525-8100 

Ml Roseville, RS Elctma. 313-779-2450 

Ml Wyandotta RS Elctma . 313-AV2-5880 

MN Bloomington, Hall-Mark Elctma. 612-854-3223 

MN Eden Prairie, Schweber Elctma. 612-941-5280 

MN Edina Schweber Elctma . 612-941-5280 

MN Minneapolia Newark Elctma . 612-331-6350 

MN Minnetonka Hamilton/Avnet. 612-932-0600 

MN Minnetonka Pioneer Std Elctma . 612-935-5444 

MO Earth City, Hamilton/Avnet . 314-344-1200 

MO Earth City, Schweber Elctma . 314-739-0526 

MO Maryland Hta Hall-Mark Elctma . 314-291-5350 

NH Hudson, C&H Elctma. 603-882-1133 

NH Manchester, Schweber Elctma . 603-625-2250 

NJ Camden, General Radio . 609-964-8560 

NJ Cherry Hill, Hall-Mark Elctma. 609-424-7300 

NJ Cherry Hill, Hamilton/Avnet. 609-424-0110 

NJ Cliftoa J-Mar Elctma. 201-772-6400 

NJ Fairfield Hall-Mark Elctma. 201-5754415 

NJ Fairfield Hamilton/Avnet . 201-575-3390 

NJ Fairfield Schweber Elctma . 201-227-7880 

NJ Pine Brook, Pioneer Std. 201-227-1262 

NM Albuquerque, Bell Inda . 505-292-2700 

NM Albuquerque, Hamilton/Avnet Elctma 

. 505-765-1500 

NY Bohemia TTI. 516-567-1500 

NY Buffalo, Summit Distra. 716-884-3450 

NY E Syracuse, Hamilton/Avnet . 315-437-2647 

NY Fairport, Pipneer-Harvey. 716-381-7070 

NY Hauppauge, Hamilton/Avnet. 516-231-9800 

NY Hauppauge, Mast Distra. 516-273-4422 

NY Hau|;^uge, Pioneer-Harvey. 516-231-9200 

NY Melville, Hamilton/Avnet. 516454-6000 

NY Rochester, Hamilton/Avnet Elctma ... 716-475-9130 

NY Rochester, Schweber Elctma. 716424-2222 

NY Rochester, Summit Distra . 716-334-8110 

NY Ronkonkoma Hall-Mark Elctma . 516-737-0600 

NY Vestal, Pioneer Std. 607-748-8211 

NY Westbury, Schweber Elctma. 516-334-7474 

NC Charlotte, Pioneer/Washington . 704-527-8188 

NC Greensboro, HammoTKl Elctma. 919-275-6391 

NC Raleigh, Hall-Mark Elctma. 919-872-6286 

NC Raleigh, Hall-Mark Elctma. 919-872-0712 

NC Raleigh, Hamilton/Avnet. 919-878-0819 

NC Raleigh, Schweber Elctma . 919-876-0000 

OH Beachwood Schweber Elctma . 216464-2970 

OH Cincinnati, Hall-Mark Elctms.. 513-563-5980 

OH Cincinnati, Hughes-Peters . 513-351-2000 

OH Cleveland Hamilton/Avnet . 216-831-3500 

OH Cleveland Pioneer Std. 216-587-3600 

OH Columbua Graham Elctma. 614-895-1590 

OH Columbua Hughes-Peters. 614-294-5351 

OH Dayton, Bell Inda.. 513434-8213 

OH Dayton, Hamilton/Avnet. 513-433-0610 

OH Dayton, Pioneer Std. 513-236-9900 

OH Dayton, Schweber Elctma. 513-439-1800 

OH Maumee, RS Elctma . 419-893-0721 

OH Solon, Hall-Mark Elctma. 216-349-4632 

OH Westerville, Hall-Mark Elctrns. 614-8914555 

OK Tulsa, Hall-Mark Elctma. 918-665-3200 

OK Tulsa, Schweber Elctma. 918-622-8000 

OR Beaverton, Almac Elctma .. 503-641 -9070 

OR Lake Oswe^, Bell Inda . 503-2414115 

OR Lake Oswego, Hamilton/Avnet Elctma 

. 503-635-8831 

PA Horsham, Pioneer/Washington. 215-6744000 

PA Horsham, Schweber Elctma. 215-441-0600 

PA Philadelphia Almo Elctma Corp.. 215-698-4000 

PA Pittsburgh, Almo Elctma Corp.. 412-931-5990 

PA Pittsburgh, Pioneer Std Elctma. 412-782-2300 

PA Pittsburgh, Schweber Elctma. 412-782-1600 

SC Greenville, Hammond Elctma. 803-233-4121 

TN Nashville, Graham Elctma. 615-242-2682 

TX Austin, Hall-Mark Elctma . 512-258-8848 

TX Austin, Hamilton/Avnet. 512-837-8911 

TX Austin, Harrison Equip. Co.. 512-458-3555 

TX Austin, Pioneer Std Elctma. 512-835-4000 

TX Austin, Schweber Elctma. 512-458-8253 

TX Dallaa Hall-Mark Elctma . 214-343-5000 

TX Dallaa Hall-Mark Elctma . 214-341-1147 

TX Dallas, Harrison Equip. Co.. 214-239-2750 

TX Dallaa Pioneer Std Elctma. 214-386-7300 

TX Dallaa Schweber Elctms. .. 214-661 -5010 

TX El Paso, Ideal Indl. Elctra Supp.. 915-779-6647 

TX Fort Worth, TTI . 214-429-1440 

TX Houston, Hall-Mark Elctma. 713-781-6100 

TX Houston, Hamilton/Avnet. 713-975-3501 


BOWMAR 


TX Houston, Harrison Equip. Co. . 713-879-2600 

TX Houston, Pioneer Std... 713-988-5555 

TX Houston, Pioneer Std Elctma ........ 214-386-7300 

TX Houston, Schweber Elctma. 713-784-3600 

TX Irving, Hamilton/Avnet... 214-659-4100 

TX Stafford Harrison Equip.. 713-879-2600 

UT Salt Lake City, Bell Inda .. 801 -972-6969 

UT Salt Lake City, Hamilton/Avnet . 801-972-2800 

WA Bellevua Almac Elctirra . 206-643-9992 

WA Bellevua Bell Inda . 206-747-1515 

WA Bellevua Hamilton/Avnet. 206643-3950 

Wl Brookfield Schweber Elctma. 414-784-9020 

Wl Mequon, Taylor Elea . 414-241-4321 

Wl Milwaukea Electronic Expd . 414-228-8100 

Wl New Berlia Hamilton/Avnet . 414-784-4510 

Wl Oak Creek, Hall-Mark Elctma. 414-761-3000 

Wl Waukesha Bell Inda . 414-547-8879 


BOURNS INSTRUMENTS INC, 1200 Columbia 

Riverside, CA 92507, Tel: 714-781-5148, TWX: 910-332- 
6103; EmpL: 220; Sfs. Mgr.- Dennis Dalbeck 

BOWMAR INSTRUMENT CORP, Aerospace Div, 
8000 Bluffton Rd, Ft Wayna IN 46809, Tel: 219-747-3121, 
TWX: 810-332-1510; FSC No.: 99479; EmpL: 215; S/s. 
Mgr: Gary McClintick 

BOWMAR INSTRUMENT CORP, Data Entry 
Division, 4640 126th Ave. N, Clearwater, FL 34622-4796, 
Tel: 813-573-2525, TWX: 810-863-0375, FAX: 813-573- 
1317; EmpL: 100; Sis. Mgr: Walter Kunz 

BOWMAR TELECOMMUNICATIONS DIV., 531 Main 
St, Actoa MA 01720, Tel: 508-263-8365, TWX: 710-347- 
1441, FAX: 617-263-3358; EmpL: 60; S/s. Mgr: John Hyatt 
. . I>1379 


Local Sales Offices & Reps 

CA Palo Alto, Mollard Mktg.... 415-961-0456 

CA Santa Ana Brooks-Moore & Assoca .. 714-541 -2044 

CO Commerce City, Meaa Consita. 303-286-1414 

FL Lakeland Curry Controls . 813-646-5781 

GA Atlanta Cascade Controls . 404-587-1368 

IL Des Plainea Lincoln, Hodges & Assoca 

. .. 312-297-3810 

KS Overland Park, Barry Sla . 913-642-0270 

LA Baton Rouga Mid-South Sla .. 504-924-0106 

LA Lake Charlea Mid South Sla . 316433-0356 

LA SlidelL Mid-South Sla. 504-641-7480 

MD Columbia Tyler Griffin Co. 301-995-1215 

MA Billerica Eastronix, Inc. . 508-6762400 

Ml Livonia Amtech Repa. 313474-8300 

MN Minneapolia Waltam Sla Co. . 612-781-2778 

MO St Louia Barry Sla. 314-821-2525 

NJ Perth Amboy, Cosine, Inc. 201-442-3600 

NM Albuquerque, Meaa Consita. 3062861414 

NY Clarence, EIL/Trott Elctma. 716-634-8500 

NY Pittsford EIL/Trott Elctma. 7165868251 

NC Charlotte, EIL/Trott Elctma. 704-3762237 

OH Daytoa J. C. Hofstetter Co. . 5162961010 

OH Medina J. C. Hofstetter Co. 216241-4880 

OR Portland Frank Jackson Assoca. 503-6468511 

PA Hickory, J. C. Hofstetter Co.. 412-3562305 

PA Paoli, Tyler Griffin Co. . 216647-1550 

TN Knoxvilla EIL/Trott Elctma. 6165269871 

TX Carrollton, Seaton Corp. . 214-380-0414 

UT Centerville, Measurement Consita .... 801-2963388 

WA Redmond Frank Jackson Assoca_ 206881-7277 

Wl Janesville, Lincola Hodges & Assoca 

. 6067544214,414-542-3087 

Local Distributors 

CA Los Angelea EIL Instra. 2166867020 

CA Sunnyvale, EIL Instra. 406245-4320 



BRILL 


ELECTRONICS 

(415)834-5888 

610 E 10th St , Oakland, CA 94606 

f BnuBns 1 


(213) 452-8002 



EEM 1989 


North American offices oniy. For worldwide reps & distributors, see Vol. W. 
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BOWMAR 


Manufacturers and Sales Offices Directory 


00 Denver, EIL Instrs.. 303-534-4160 

CT Middleton, EIL Instrs... 203-346-6646 

FL Palm Bay, EIL Instra. 407-725-8300 

IL Bridgevlew, EIL Instrs. .. 312-430-2292 

IN Indianapolis,BLInstrs. . 317-545-1373 

KY Louisville, EIL Instrs. .. .... 502-454-3420 

MD Sparks, EIL Instrs. .. 301-771-4800 

MA Burlington, EIL Instrs. .. 617-272-9450 

NJ Pennsauken, EIL Instra. . 609-488-0474 

NY Hauppauge, EIL Instra.. 516-231-6333 

OH Dayton, EIL Instra . 513-435-2134 

PA Pittsburgh, ELL. 412-823-2255 

TX Dallas, EIL Instra . 214-931-1236 

TX Houston, EIL Instra. 714-271-3100 

VA Springfield, EIL Instra .. 703-569-2611 

WA Redmond, EIL Instra .. 206-882-3222 


BP MICROSYSTEMS, 10681 Haddington, Sta 190, 
Houston, TX 77043, Tel: 713-461-9430, 1-800-225-2102, 
TELEX: 1561477, FAX: 713-461-7413; EmpL: 7 

BRADFORD ELECTRONICS, INC., 550 High Street, 
Bradford, PA 16701, Tel: 814-362-5700, TELEX: 914496, 
FAX: 814-362-5635; FSC No.: 24546; EmpL: 225; Sis. 
Mgr.: Gerald M. Miller; D/sf. Mgr.* Jon Trabert 
. A0024-1025,1879-1889 


Local Sales Offices & Reps 

AL Huntsville, JWL Assoca . 205-883-1712 

AZ Tempe, Bradford Sla Off. . 602-966-0291 

CA Los Aiamitos, Reed Elctma Mktg. 213-598-6676 

CA Redwood City, J. & Heaton Co.. 415-367-9000 

CA San Diego, Bradford Sla Off.. 619-690-5112 

CO Colorado Springs, Bradford Sla Off.... 303-593-7529 

CO Loveland, Bradford Sla Off.. 303-667-7500 

CT Guilford, Kaelber & Mack.. 203-389-8643 

FL Coral Springs, Graham Assoca Ina ... 305-775-6733 

FL Melbourne, Graham Assoca, Inc. . 407-773-6631 

FL Palm Bch. Gdna, Graham Assoca Inc. 

. 407-622-4049 

FL Winter Gda, Graham Assoca Inc...... 407-656-9369 

GA Atlanta, JWL Assoca . 404-320-7643 

IL Skokie, IRI. 312-967-8430 

IN Ft Wayne, Scott Elctma. 219-489-5690 

IN Indianapolis, Scott Elctma. 317-841-0010 

KS Shawnee Mission, Bradford Sla Off. .. 913-432-9140 

MD Glen Bumie, Tri-Mark .. 301-761-6000 

MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 

Ml Plymouth, Jay Mktg Assoca. 313-459-1200 

MN Bloomington, IRI. 612-854-1120 

NJ Fairlawn, Kaelber 8 Mack. 201-797-7865 

NY Commack, Kaelber & Mack. 516-499-2924 

NY LiverpooL Bradford Sla Off.. 315-457-1401 

NC Pineville, JWL Assoca. 704-541-5750 

NC Raleigh, JWL Assoca. 919-787-4836 

OH Cincinnati, Scott Elctma . 513-791-2513 

OH Cleveland, Scott Elctma. 216-473-5050 

OH Dayton, Scott Elctma.. 513-294-0539 

OH Reynoldsburg Scott Elctma. 614-863-1281 

OR Beaverton, LD Elctma.. 503-684-5571 

PA Horsham, TMI . 215-441-4300 

TX Dallas, E F. Aymond Co.. 214-826-7620 

TX San Antonio, E F. Aymond Co.. 512-675-8339 

WA Snohomish, LD Elctma.. 206-568-0511 

WA Spokane, LD Elctma. 509-922-4883 

Wl Milwaukee, IRI ... 414-259-0965 

Can Scarborough, Ont, Bradford Elctma, Inc. 

. 514-483-3812 

Local Distributors 

AL Huntsville, Schweber Elctma . 205-895-0480 

AZ Phoenix, Schweber Elctma. 602-997-4874 

AZ Tempe, Acacia/VNR Elctma . 602-894-2874 

AZ Tempe, Bell Inda. 602-966-7800 

AZ Tempe, Schweber Elctma . 602-431-0030 

AZ Tempe, Shelley-Ragon, Inc.. 602-894-2058 

AZ Tempe, TTI, Inc. . 602-431 -1191 

CA Canoga Pk, Schweber Elctma. 818-999-4702 

CA Chatsworth, Shelley-Ragon, Ina . 818-998-3333 

CA Chatsworth, T.T.I. Inc... 818-709-1010 

CA Cypress, Bell Inda ... 714-895-7801 

CA Denver,T.T.I, Inc. ..................... 303-429-6806 

CA Garden Grove, Bell inda.. 714-220-0681 

CA Gardena, Bell Inda . 213-515-1800 

CA Irvine, Acacia/VNR Elctma.. 213-971-2428 

CA Irvine, Schweber Elctma ... 714-863-0254 

CA Lakewood, Acacia/VNR Elctma. 303-232-2882 

CA Los Angeles, Bell Inda. 213-826-6778 

CA Milpltaa T.T.I, Inc.. 408-946-5577 

CA Rocklin, Bell Inda .. 916-652-0414 

CA Sacramento, Schweber Elctma. 916-929-9732 

CA San Diego, Acacia/VNR Elctma .. 619-565-4365 

CA San Diego, Neumann Elctma.. 619-695-3005 

CA San Diego, Shelley-Ragon, Inc. ....... 619-453-7133 

CA San Diego, T.T.L Inc.. 619-587-4888 

CA San Diego, Wyle Distba Grp. .. 619-565-9171 

CA San Jose, Schweber Elctma __ 408-946-7171 

CA San Jose, Shelley-Ragon, Inc. . 408-432-0600 

CA Santa Ana T.T.I, Inc.. 714-641-9393 


CA Santa Clara Wyle Distbn. Grpu.. 408-727-2500 

CA Sunnyvate, Acacia/VNR Elctma. 408-745-7200 

CA Sunnyvate, Bell Inda.. 408-734-8570 

CA Thousand Oaka Beil Inda.. 805-499-6821 

CA Wheat Rkjga Bell Inda Ina. 303-424-1985 

CO Denver, lEC . 303-292-6121 

CO Englewood, Shelley-Ragon, Ina. 303-762-0670 

CT Danbury, Schweber Elctma.. 203-748-7080 

CT Oxford, Schweber Elctma .. 203-264-4700 

CT Wallingford, Almo Elctma Corp.. 203-269-6801 

CT Wallingford, Cronin Elctma, Ina. 203-265-3134 

CT Wallingford, TT.L Ina . 203-284-7474 

FL AltahKHite Springa Schweber Elctrna 

... 305-331-7555 

FL Ft Lauderdate, Hammond Elctma .... 305-973-7103 

FL Orlando, Hammond Elcfrna .. 305-849-6060 

FL Orlando, T.T.I, Ina. . 407-859-1000 

FL Pompano Bch., Schweber Elctma .... 305-977-7511 

FL Tampa Shelley-Ragon, Ina. 813-623-6560 

GA Norcrosa Schweber Elctma. 404-446-5842 

GA Norcrosa T.T.I, Ina .. 404-662-0911 

IL Elk Grove VL Bell Inda, Ina. 312-640-1910 

IL Elk Grove VL, Schweber Elctma. 312-364-3750 

IL Lombard, Shelley-Ragon, Ina. 312-629-8833 

IN Ft Wayne, Beil Inda, Ina. 219423-3422 

IN Indianapolia Bell Inda, Ina. 317-875-8200 

lA Cedar Rapida Schweber Elctma . 319-373-1417 

KS Overland Pk, Schweber Elctma . 913-492-2921 

MD Columbia T.T.I, Ina. 301-995-1331 

MD Gaithersburg M.S Eictma .. 301-921-0200 

MD Gaithersburg Schweber Elctma. 301-840-5900 

MD Jessup, Almo Elctma Corp... 301-953-2566 

MD White Marsh, R^co/BaltiiTK>re, Inc.... 301-529-0500 

MA Bedford, Schweber Elctma . 617-275-5100 

MA Canton, Almo Elctma, Ina . 617-821-1450 

MA Needham, Cronin Elctma, Ina . 617-449-5000 

MA Wilmington, T.T.L Ina . 508-658-4700 

MA Woburn, Sterling Elctma. 617-938-6200 

Ml Ann Arbor, Bell Inda, Ina . 313-971-9093 

Ml Livonia Schweber Elctma .. 313-525-8100 

MN Eden Prairie, T.T.I, Ina . 612-944-5080 

MN Edina Schweber Elctma .. 612-941-5280 

MN St Paul, Shelley-Ragon, Inc. . 612-642-2828 

MO Earth City, Schweber Elctma . 314-739-0526 

MO Independenca Shelley-Ragon, Inc..... 816-254-3410 
NJ East Brunswick, Almo Elctma Corp. .. 201-613-0200 

NJ Fairfield, Schweber Elctma . 201-227-7880 

NJ Mt LaureL T.T.I, Inc.... 609-234-6400 

NJ Pinebrook Schweber Elctma. 201-227-7880 

NM Albuquerqua Bell Inda, ina. 505-292-2700 

NY Bohemia Justin Elctma, Inc.. 516-589-4000 

NY Medford, LL Shelley-Ragon, Inc... 516-447-2000 

NY Rochester, Schweber Elctma. 716-424-2222 

NY Ronkonkoma T.T.1, Ina . 516-737-2073 

NY ValteyStream,LLL&SElctma. 516-561-2474 

NY Westbury, Schweber Elctma. 516-334-7474 

NC Greensboro, Hammond Elctma. 919-275-6391 

NC Raleigh, Resco/Raleigh . 919-781-5700 

NC Raleigh, Schweber Elctma .. 919-876-0000 

OH Beachwood, Schweber Eictma . 216-464-2970 

OH Columbua Hughes-Petera Inc. . 614-294-5351 

OH Columbua T.T.I, Inc. . 614-848-5770 

OH Dayton, Bell Inda, Inc. . 513-434-8231 

OH Dayton, BellInda, Inc. . 513-435-8660 

OH Dayton, Schweber Elctma .. 513-439-1800 

OK Tulsa Schweber Elctma. 918-622-8000 

OR Beaverton, Sheiley-Rs^n, Ina. 503-641-1691 

OR Lake Osego, Bell Inda, ina . 503-241-4115 

PA Horsham, Schweber Etetma. 215-441-0600 

PA Mara Almo Elctma Corp. . 412-931-5990 

PA McKean, Advacom, Inc.... 814-476-7774 

PA Philadelphia Almo Elctma Corp.. 215-698-4009 

PA Pittsburgh, Schweber Elctma. 412-782-1600 

TX Austin, Schweber Elctma. 512-339-0088 

TX Dallaa Schweber Elctma. 214-661-5010 

TX Dallaa Shelley-Ragon, Inc.. 214-349-2424 

TX Ft Worth, T.T.I, Ina . 817-595-3100 

TX Ft Worth, T.T.I, Inc. . 817-831-8300 

TX Houston, Schweber Elctma. 71^784-3600 

LIT Midvale, Bell Inda, Ina. 801-255-9611 

VA Charlottesville, Vigiriia Elec. Compa, Inc. 

. 804-296-4184 

WA Redmond, Belt Inda, Ina. 206-885-9963 

WA Redmond, Shelley-Ragon, Inc. 206-883-2220 

WA Redmond, T.T.I, Inc.. 206-882-0291 

Wl Milwaukee, Marsh Elec. Ina. 414-475-6000 

Wl New Berlin, Schweber Eictma . 414-784-9020 

Wl Waukesha Bell Inda, Inc.. 414-547-8879 

Can Alberta Future Elctma. 403-235-5325 

Can British Columbia Future Elctma .. 604-438-5545 

Can Ontario, Future Eictma . 613-820-8313 

Can Ontario, Future Elctma . 416-638-4771 

Can Qudsec, Future Elctma ... . 514-694-7710 

OR Beaverton, Acacia/VNR Elctma . 503-646-3377 


BFIADFORD ELCTRNS., INC., Special Resistor Div., 
PO Box 1179, Robbinsville, NC 28771-1179, Tel: 704*479- 


BRADY, W. H, CO., Indl. Proda DIv, 2221 W. Camden 
Rd. Mitwaukea Wl 53201, Tel: 414-351-6630, TELEX: 26- 
677, TWX: 910-262-3151, FAX: 1-800-292-2229; Sfe. 
M. O. Williamson; Disf. Mgr.-M. O. Williamson 

BRADY, W.H, CO. NAMEPLATE DIV, See Brady, 
W.H, Co., Elctrrt Prods. Div 

BRADY, W. H, CO, Xymox Div, 8225 W. Parkland Ct. 
P.O. Box 571, Mitwaukea Wl 53201, Tel: 414-355-8300, 
TELEX: 26-677, TWX: 910-262-3151, FAX: 414-354-0453; 
FSC No.: 85480; Sfe. Mgr.'F. P. York) 

BRAEMAR CORP, 11400 Rupp Driva Bumsvilte, MN 
55337, Tel: 612-890-5135; EmpL: 130; Sfe. Mgr.' Ron 
Zylstra 

BRAILSFORD & CO, 670 Milton Rd, Rya NY 10580, Tel: 
914-967-1820, FAX: 914-967-1836; EmpL: 25 

BRAND DIELECTRICS, INC, Route 203, N. Windham, CT 
06256, Tel: 203-423-6321; EmpL: 5; S/s. Mgr.' Philip 
Harvey 

BRANDEN, T. G, CORP, 15822 S.W. Upper Bna Fry. Rd, 
Lake Oswego, OR 97035, Tel: 503-626-7571; EmpL: 8; Sis. 
Mgr. Curt Norby 

BRANDT ELECTRONICS, INC, 815 E MkJdlefield Road, 
Mountain View, CA 94043, Tel: 415-967-4944, FAX: 415- 
967-9105; FSC No.: 57837; EmpL: 52; S/s. Mgr.' Frank D. 
Brandt 


Local Sales Offices & Reps 

AZ Phoenix, Tech Sla Ina. 602-246-1614 

CA Saratoga E Reid Milter. . 408-257-6927 

CO Boulder, Herb Bass Assoa . 303-530-7509 

FL Orlando, Honeyco . 407-299-1000 

GA Warner Robina DeBona Consultant Assoc. 

. . 912-922-6560 

IL Wauconda Cudahy Sla Co. . 312-526-2484 

MD Ellicott City, Nelson Elctma, Ina . 301-747-7887 

MA Chelmsford, aaC, Ina . 508-452-7211 

MO St Loula AME Sla, Ina. 314-962-9771 

NY East Syracusa Emtech Assoc.. 315437-6410 

NY Wantagh, BYTEC Rep.. 516-781-7400 

TX Richardson, Vector Sla.. 214-2344291 

WA Everett,Huntley ...;. 206-337-5594 


BRANMAG, INC, 908 Niagara Falls Blvd, North 
Tonawanda NY 14120, Tel: 716-693-5994, FAX: 416-856- 
4802; FSC No.: 9V968; EmpL: 6; S/s. Mgr. a Veljkovic 

BRAXTON MFG, Echo Lake Rd. N, P.O. Box 429, 
Watertowa CT 06795, Tel: 203-274-6781, TWX: 710477- 
0621, FAX: 203-274-9195; EmpL: 115; S/s. Mgr: Richard 
Rosa 

BREEZE-ILLINOIS, TransTechnology Corp, 8800 
Allen Rd, Peoria IL 61615-1584, Tel: 309-693-3300, TWX: 
510-390-3691, FAX: 303-693-3308; EmpL: 280; Sis. Mgr: 
Stanley Profiri; Dist. Mgr: Stanley Profiri 


S Brentek 

iSnSSSSSSSL 


BRENTEK INTERNATIONAL, INC, 526 Windsor SL 
Reading PA 19601, Tel: 215-375-7200; EmpL: 2; S/s. 
Mgr: Roberta Breneman 


Local Sales Offtoes & Reps 

IL Schaumburg Martan, Ina.. 312-303-5660 

MA Burlington, Anacon Sla.. 617-272-9080 

MN Minneapolia Scott Elctma.. 612-929-2985 

NJ Hackensack L-Tron Assoca (East) ... 201-342-8033 

NY Pittsford, L-Tron Assoca. 716-385-7520 

PA Reading Brentek Int'Llna. 215-375-7200 

Wl Grafton,Martan,Ina . 414-377-6640 


Local Distributors 

CA San Diego, Industrial Computer Source 

. . 800-523-2320 

MN Minneapolia Control Design Supply. .. 612-721-1628 


NY Glen Head, Uvera-Polk Assoca...... 516-759-9300 

Wl Germantown, Professional Control Corp. 

. .... 414-251-3000 

Can MississaugaOnL Transduction. 800-268-0427 


BREN-TRONICS, INC, 10 Brayton CL Commack NY 


6451; EmpL: 140; S/s. Mgr: Larry Viar 


11725, Tel: 516499-5155, TELEX: 22-1213 TTCUR, FAX: 
516499-5504; FSC No.: 51828; EmpL: 75; Sis. Mgr: Don 
Fagon 


North American offices oniy. For woridwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


BUNTIN 



BRUSH FUSES INC., 2070 Maple St, Des Plaines. IL 
60018, Tel: 312-299-2211, TELEX: 726-453, FAX: 312- 
299-2272; FSC No.: 72076;F15160E; EmpL: 200 

For nearest sales office, phone 1-800-245-4501 (in Ohio, 
1-800-245-4497) 




FAX: 201-778-2792 

BRIM ELECTRONICS, P.O. Box 336 E, Fair Uwn, NJ 
07410, Tel: 201-796-2886; FSC No.: 57834 

. C* 1820-1829 


Local Sales Offices & Reps 

AZ Phoenix, Mactronix . 602-998-1848 

MA Stow, GH Assocs. . 617-897-1741 

MA Stow, R G Assocs.. 617-897-7146 

EXP NY, N.Y.C., Robum Agencies . 212-989-5939 

Local Distributors 

AL Dothan, Carmichael Whis. Supp.. 205-793-7066 

CA Canoga Park, Tim-Co. SI&. 213-992-5040 

CA San Diego, Shanks & Wright. 619-239-0176 

CT Manchester. IMS. 203-649-4415 

CT Waterbury, Century Elec. . 203-755-0405 

FL Lake Mary, Electronic Fasteners. 305-321-4000 

KS Topeka, Acme Radio Supp. Co.. 913-235-1363 

LA New Orleans, Radio Parts . 504-581-5959 

MA Billerica, Eastern Video Sys. . 617-667-0009 

MA Lexington, Wholesale Elect Supp. .... 617-862-3590 

MA Springfield Electro-Term. 413-734-6469 

MA Waltham, Unear Elect. 617-894-7300 

NH Dover, American Radio Corp.. 603-742-6800 

NJ Hackensadc, Milcor. 201-489-1313 

NY Lie, H.L Dalis . 212-361-1100 

NY N.Y.C, Center IndL. 212-YU9-6363 

OK Tulsa, Radio, Inc. . 918-587-9123 

Rl Newport J & S Elctm. Distb.. 401-847-2977 

TN Knoxville, Bondurant Bros. Co. 615-573-9151 

TX Texarkana, Lavender Elec.. 501-773-4631 

TX Texarkana, McCulloch Elctms.. 214-792-6923 

VT Cavendish, C S Sve & Supp. Co. 802-226-7582 

VA Norfolk, Todd Elec. . 804-855-3111 

WA Seattle, Amateur Radio Supp.. 206-767-3222 


mintec 

Corooration 


FAX: 710-440-2248 

BRINTEC CORP., Brand-Rex Cable Systems 
Division. 1600 W. Main SL Willimantic, CT 06226-1128, 
Tel: 203-456-8000, TELEX: 99-4444, FSC No.: 71124; 
EmpL: 1000 

BRISTOL BABCOCK INC., 1100 Buckingham SL 
Watertown, CT 06795, Tel: 203-575-3000. 800-243-3576, 
TELEX: 962417, FAX: 203-754-1477; EmpL: 600; S/s. 
Mgrj Carlos Batista 

BROOKS ELECTRONICS, 4001 N. American SL 
Philadelphia, PA 19140, Tel: 215-228-4433, FAX: 215-227- 
7687; EmpL: 70; S/s. Mgr: G. Brooks; Dist. Mgr: G. Brooks 

BROOKS INSTRUMENT DIV., Emerson Elec. Co, 407 
W. Vine SL Hatfield. PA 19440, Tel: 215-362-3500, TELEX: 
4975082, FAX: 215-362-3745; EmpL: 1500 

BROOKS POWER SYSTEMS, 1810 Bybeny Rd, 
Bensalem, PA 19020, Tel: 215-244-0264,1-800-523-1551, 
FAX: 215-244-0160; EmpL: 90; S/s. Mgr: Joan LaRocca 


BRUSH INDUSTRIES INC., 3rd & Reagan Sts, P.O. Box 
638, Sunbury, PA 17801-0638, Tel: 717-286-5611. 800- 
233-0362, FAX: 717-286-2649; FSC No.: 19418; EmpL: 
100; S/s. Mgr.* Murray L dayman 

BTU INTERNATIONAL, INC.rBTU SYSTEMS 
DIVISION. 23 Esquire Rd, N. Billerica, MA 01862, Tel: 
508-667-4111, TELEX: 94-7489, FAX: 508-667-4111; 
EmpL: 600; S/s. Mgr: Dave Barry/Michael Ortengrer 

BUBBL-TEC, 6805 Sierra CL Dublin, CA 94568, Tel: 415- 
829-8705, TWX: 910-389-6890; EmpL: 19; Sis. Mgr: Bob 
Nelson 

BUCHANAN, Div. Amerace, Newburgh Road, 
Hackettstown, NJ 07940, Tel: 201 -852-1122; FAX: 
201-852-7342 

BUCKEYE STAMPING CO., 555 Marion Rd, Columbus, 
OH 43207, Tel: 614-445-8433, FAX: 614-445-8224; EmpL: 


85; S/s. Mgr: Jim Willcox. C*1013 

Local Sales Offices & Reps 

CA Irvine, Vale Elctrrrs. Assocs.. 714-551-4821 

CA Pasadena, P. Nurches Co.. 213-681-8957 

CA Santa Clara, Engrg Assoca. 408-988-5001 

CO Denver. Moss Mktg . 303-455-7205 

FL Indian Rock Bch, PAR Assocs, Inc.... 813-596-8841 

GA Atlanta, Par Assoc. 404-391-9117 

IL ML Prospect Robert Adams Sis.. 312-297-8733 

KS De Soto, MIdtec Assoc.. 913-441-6565 

MD Columbia, Tyler Griffin Co.. 301 -995-1215 

MA Belmont Elctm. Compa & Svc. . 617-484-8680 

MN Minneapolis, A J. Warner Co.. 612-729-7371 

MO Florissant Midtec Assocs, Inc.. 314-837-5200 

NJ Ocean, P. Saftler Assoca . 201-922-3014 

NM Albuquerque, Moss Mktg. 505-292-7505 

NY Fulton, P. Saftler Assoca . 315-592-7184 

NY LynbrooK P. Saftler Assoc.. 516-593-7880 

OH Beechwood, Elctra Sla Masters, Inc... 800-321-1848 

OH Columbus, McFadden Sla. 614-761-3177 

OK Tulsa, Advance Tech. Sla . 918-664-0482 

OR Forest Grove, Doran Sla Assocs, Ina 

. 503-357-3333 

PA Paoli, T. Griffin Co.. 215-647-1550 

TX Austin, Advance Tech. Sla. 512-440-7677 

TX Dallas, Advance Tech. Sla. 214-340-1300 

TX Houston, Advance Tech. Sla . 713-440-3888 

WA Redmond, Doran Sla Assoca, Inc. .... 206-885-1885 

Local Distributors 

CA L.OS Angeles, Elect Switches . 213-664-1141 

CA Redwood City, Hl-Cor. 415-368-3849 

GA Atlanta, Lakeland Engrg Equip.. 404-696-7334 

Ml Ann Artxrr, Wedemeyer Elctma. 313-665-8611 

MN Albuquerque, Ideal Elctm. Supp. 505-345-7887 

NY Hauppauge, Broadline Elctm dst .... 516-231-4100 

OR Portland, Radar Elec. . 503-232-3404 

TX El Paso. Ideal IndL Elctm. 915-779-6647 

WA Seattle, Radar Elec. 206-282-2511 

WA Spokane, Radar Elec.. 509-747-3053 


BUD INDUSTRIES, INC, 4605 E 355th SL Willoughby, 
OH 44094-0431, Tel: 216-946-3200, FAX: 216-951-4015; 
FSC No.: 71218; EmpL: 200; Sis. Mgr: Bill DeRoche; Dist. 
Mgr: B. K Haas 

BUEHLER PRODUCTS, INC, P. O. Box 33400, Raleigh, 
NC 27606, Tel: 919-469-8522, TWX: 510-924-2474; EmpL: 
400; Sis. Mgr: D. Frank Slightom 

BUGGIE H. H, See Caton Connector Corp. 


ELECTRONICS 

( 415 ) 834-5888 

610 E 10th Si . Oakland, CA 94606 

BUCHANAN 

( 213 ) 452-8002 



BUCHANAN 


Over 

1,000,000 
Terminal 
Blocks 
in Stock. 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pm. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


Bucte^ 

CASES CARD CAGES KNOBS 


FULL LINE AUTHORIZED DISTRIBUTOR 



I NCORPORATED 

2478 Fletcher Dr.. Los Angeles, California 90039-2897 


Sj; 800-421-8855 TEL:213-660-1310 

CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALDG 31EM on REQUEST 


BRUEL & KJAERINSTRS. INC, 185 Forest SL Marlboro, 
MA 01752-3093, Tel: 508-481-7000, TWX: 710-347-1187, 
FAX: 508-485-0519; EmpL: 200 


Local Sales Offices & Reps 

CA Foster City, Bruel & Kjaer Instra . 415-574-8100 

CA Orange, Bruel & Kjaer Instrs.. 714-978-8066 

GA Marietta, Bruel & Kjar Instrs. .404-422-5200, 

IL Hoffman Estates, Bruel & Kjaer Instrs. 

. 312-358-7582 

MD Gaithersburg Bruel & f^er Instre .... 301-948-0494 
MA Marlborough, Bruel & l^aer Instrs. .... 508-481-7737 

Ml Livonia, Bruel & Kjaer Instra .. 313-522-8600 

NJ West Caldwell, Bruel & Kjaer Instra ... 201 -227-6100 

OH Milford, Bruel & l^aer Instruments. 513-831-8878 

TX Irving Bruel & Kjaer Instra.. 214-751-1700, 

WA Seattle, Bruel & Kjaer Instra .......... 206-324-5905, 


BRUNING COMPUTER GRAPHICS, P.O. Box 3020,777 
Arnold Dr, Martinez, CA 94553, Tel: 415-372-7568, TWX: 
910-481-5951 ZETAPLOTS MART; FSC No.: 52893; 
ErTpL: 200; S/a/Ifgr.-Gary Hasenfus 


BULBTRONKCS, INC, 45 Banfi Plaza East Coast 
Farmingdale, NY 11735, Tel: 516-249-2272, 1-800-654- 
8542 Eastern Reg FAX: 516-249-6066; EmpL: 60; S/a 
Mgr: Elaine Gray, V.P. Sla; Dist. Mgr: Diana Jacobson, V.P. 
Mktg 

BULBTRONICS, INC, 1260 N. Hancock St Ste. 106, 
Anaheim, CA 92807, Tel: 714-693-0533, FAX: 714-693- 
0814 

BULOVA WATCH CO, See Frequency Control 
Prods., Inc, American Time Prods. Div. 

BUMPER PRODUCTS CORP, 14 King SL P.O. Box 45, 
Mt Holly, NJ 08060. Tel: 609-261-8100, 800-541-2500, 
FAX: 609-261-7300; Sis. Mgr: Ed Rosenthal 

BUNTING MAGNETICS CO, 500 So. Spencer Rd, 
Newton, KS 67114, Tel: 316-284-2020, 800-835-2526, 
TELEX: 437264, FAX: 316-283-4975; EmpL: 100; S/a 
Mgr: Robert J. Bunting 


BUD 


The 

Largest 
Relay ^ 
Switches 
Distributor 
in the World. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., B 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 
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BURGES 


Manufacturers and Sales Offices Directory 


BURGESS SWITCH CO., American Electronic 
Components 1010 N. Main St, Elkhart, IN 46515, Tel: 
219-262-8608, FAX: 21^262-8819; FSC No.: 6U850; $fe. 
Mgrr.'Robin Dk^' D/sf. Mgr.-Robin Dick 

... 8*1688-1691 


Local Sales Off ices & Reps 

CA Mountain View, Westech Sis. 415-961-1422 

CA Tustin, 3erra Pacific Engrg............ 714-731-3411 

GO Denver, Harttiun Assoc................ 303-792-5050 

CT W. Hartford, Peak Ste.... 203-233-1693 

FL Casselberry, Southern Elec. Sis. Corp. 

.. 305-332-4718 

FL Melbourne, Southern Elea Sis. Corp... 305-242-9661 

QA Atlanta, Murphy and Cota. . 404-875-2525 

IL Des Plaines, Lincoln, Hodges and Assocs. 

. 312-297-3810 

KS Mission,MertensCa .. 913^2-9323 

MA Topsfleld, Peak Sis..... 508-887-3866 

Ml Royal Oak, Hilltronics. 313-398-5556 

MN St Paul, Kencotronics . 612-645-7717 

MO St Louis, Merter^ Co. . 314-993-6600 

NH Manchester, Peak Sis. . 603-647-0544 

NJ Palisades Park, A. P. Technical Sla ... 201-461-8875 
NY Albany, Niagara Elea Sis... 518-869-0130 


It's a good connection to have 

INTERCONNECT SPECIALTIES INC. 

(800) 752-4777 (714) 773-0411 

FAX: (714) 447-3976 TELEX: 910 321 0310 

0 BURIMDY 

CONNECTORS/SOCKETS 

( 800 ) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 



BUSSMANN 


Over 

5 . 000,000 
Fuses 
in Stock. 



Over 

8 . 000.000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 



ELECTRONICS 
(415) 834-5888 

610 E 10th St , Oakland, CA 94606 




BUSSMANN 


(213) 452-8002 



NY Buffalo, Niagara Elea Sis....... 716-825-3100 

NY East Syracuse, Niagara Elea Sis. ..... 315-437-1656 

NY Rochester, Niagara Elea Sis. . 716-271-1223 

NC Burlington, Murphy & Cota. 919-584-6450 

OH Cincinnati, Anderson-Bolds, Ina .... . 513-528-5680 

OH Cleveland,Anderson-Bolds,Ina... 216-229-4700 

OH Worthington, Anderson-Bolds Ina. 614-885-3933 

OR Forest Grove Doran Sis. Assocs. ..... 503-357-3333 
PA Philadelphia, Kenneth B. Erdman, Co. 


......... 4 .......... ..- 1I f c. 

WA Redmond, Doran Sis. Assocs... 206-885-1885 

Wi Janesville, Antek Mktg Corp.. 608-754-4214 

Local Distributors 

AL Muscle Shoals, Jones Elctms., Irta .... 205-383-1241 

CA Anaheim, Control Design Supp.. 714-821-1516 

CA Fresno, Control Elea . 209-2684411 

CA Long Beach, ElchL Power & Controls 

. 213-498-6699 

FL Miami, B & R Elctms. Supp. Inc.. 305-255-4510 

FL Miami, Electro-Standards Labs. 305-593-6060 

FL OaklandPk,ZelconIna . 305-565-2555 

IL Chicago Heights, HelseKiepperson ... 312-756-5600 

IL Harvey, George Elctms.. 312-331-1983 

MA Fall River, Broadway Elea Sis.. 617-673-3339 

MA Holyoke FaicettI & Clark Elec. . 413-532-9402 

MA Medford, Empire Elea . 617-395-5000 

MA Springfield, Yankee Elec. . 413-739-2101 

Ml GrandRapideS&FElctmeSupp. ... 616-459-0216 

Ml St Clair Shoree Spemco . 313-771-2700 

MN Minneapolie Elctm. Center Inc. 612-371-5200 

NE Uncoln, Scott Elea Supp.. 402-446-8221 

NH Manchester, Cohen Machinery Co. Inc. 


NJ Oakland, Relay Specialties... 201-337-1000 

NY Gloversville,MontanoElctrl.Supp. .... 518-725-3139 

NY Roosevelt, Automated Equip. Co. ..... 516-538-7417 

NY Woodside, Switches Unlimited. 718-478-5000 

NC Durham, Triangle Elea Motor. 919-596-1333 

NC Gastonie JMT Elctme & Control . 704-867-4401 

OH Cincinnati, Richards Elea Supp. 513-242-8800 

PA Harrisburg Cumberland Elctme . 717-232-9715 

PA Philadelphia Esco ElctrL Supp. . 215-923-6050 

Rl Providence, J & H Elec. Co, Inc. . 401-421-7840 

SC Greenville, Sawyer Elctme Corp.. 803-235-0438 

TX San Antonio, Sherman Elea Supp. Inc. 

. 512-224-1004 

VA Roanoke, Peoples Elctra Supp. 703-342-8933 

WI Milwaukee, Midwestern Elec. Co. . 414-449-1500 


BURLEIGH INSTRUMENTS, Burleigh Pk, Fishere NY 
14453, Tel: 716-924-9355,’ TELEX: 978379, FAX: 716-924- 
9072; EmpL: 65; S/s. Mgr: Timothy Van Slambrouck; Dist 
Mgr: Timothy Van Slambrouck 

BURLING INSTRUMENTS, P.O. Box 298, Chatham, NJ 
07928, Tel: 201-635-9481, FAX: 201-635-9530; EmpL: 29; 
S/s. Mgr: Roger Nation 

BURNDY CXDRPORATION, Richards Ave, Norwalk,, CT 
06852, Tel: 203-838-4444, FAX: 203-852-6228/6227; 
EmpL: 3500; S/s. Mgr: Stan Suszek 


BURR-BROWN CORP, P.O. Box 11400, Tucson, AZ 
85734, Tel: 602-746-1111, TELEX: 66-6491, TWX: 910- 
952-1 111, FAX: 602-741-4395; EmpL: 1500; S/s. Mgr: M. 
Dickey/B. McGrath/J. Stoupa 

BURTON ELECTRICAL ENGINEERING, Wyle 
Laboratories, 111 Maryland Street, P.O. Box 217, El 
Segundo, CA 90245-0217, Tel: 213-772-1406, TELEX: 
858485, TWX: 910-348-6699, FAX: 213-322-3603; FSC 
No.: 81861; EmpL: 55; S/s. Mgr: Nasir Shah 

BUSINESS TIMEKEEPING SYSTEMS, INC, 170 
Navajo SL San Marcoe CA 92069-2593, Tel: 619-744- 
3044; EmpL: 12; S/s. Mgr: William W. Stephenson; Dist. 
A/fgr.’William W. Stephenson 

BUSSCO INC, 119 Standard SL El Segundo, CA 90245, 
Tel: 213-322-6580, TWX: 910-348-6295, FAX: 213-322- 
8130; FSC No.: 29593; EmpL: 55 

BUSSMANNiCOOPER INDUSTRIES, P.O. Box 14460, 
St Louis, MO 63178, Tel: 314-394-2877, TELEX: 44 841; 
FSC No.: ;Mulhple; EnpL: 3000; S/s. Mgr: John Monter; 
Dist. Mgr: John Monter.. C*1295 

BYTEK CORP, Instrument Systems Div, 508 N.W. 77th 
SL Boca Raton, FL 33487-1323, Tel: 407-994-3520, 
TELEX: 4998369 BYTEK, FAX: 407-994-3615; EmpL: 45; 
S/s. Mgr: Madeline Seiwitz 

BYTEX CX>RP, 120 Turnpike Rd, Southborough, MA 
01772, Tel: 617-480-0840, TELEX: 951151; EmpL: 230; 
S/s. Mgr: Jeffrey Goodman 


CABLESCAN, INC, Subsidiary of Eubanks Engrg 
Co, 145 E Emerson Ave, Orariga CA 92665, Tel: 714- 
998-1961, TELEX: 291693; SIS. Mgr: Jerry Stephens 

CABLE SYSTEMS, INC, 210 Broadway, Everett, MA 
02149, Tel: 617-389-7080, FAX: 617-389-4758; FSC No.: 
33426; EmpL: 70; S/s. Mgr: Darrell Femakf 


CABLETEST PRODUCTS CO, 81 W. Wyoming Avo, 
Melrose, MA 62176, Tel; 617-665-2932; EmpL: 28; S/s. 
Mgr: H. E Holley, Dist. Mgr: K E Holley 


CABLEX, INC, 96 Inverness Dr. E, Ste J, Englewood, CO 
80112, Tel; 303-792-5760, FAX: 303-792-3006; EmpL; 50; 
S/s. A^gr.-Reed C. Mulder; D/sf./Ifgrj Reed C. Mulder 

CABOT BERYLCO, DIV. OF CABOT CORP, See 
NGK Berylco, Div. of NGK Metals Corp. 


fCABTRON') 

SYsremsmc. J 


FAX: 312-272-1095 


CABTRON SYSTEMS, INC., 200 N. Anets Dr, 

Northbrook IL 60062, Tel: 312-4986090; EmpL: 45; S/s. 

/Vgr.‘Mike Gober.. . C*1014 

Local Sales Offices & Reps 

AZ Tempe Sierra Tech. Grp. . 602-894-2335 

CA Hayward, Larsen Assoce. 415-785-1473 

CA Orange XBX Sis, Ina. 714-998-8200 

CA San Diego, XBX Sis, Ina . 619-586-1577 

CO Englewood, Sierra Tech. Grp. .. 303-796-1700 

CT Cheshire, Meco, Ina . 800-225-3409 

FL Orlando, DAI. 407-299-7754 

GA Lilbum, PhilUp Matthews Corp. ........ 404-381-166^ 

IN Indianapolis, Uberty Ste. . 317-888-8396 

KS Wichita, Buckman & Assoce. 316-267-2052 

MD Silver Spring Ansell Engrg . 301-949-1655 

MA Reading Meco, Ina. 617-944-6660,800-225-3409 

Ml Livonia,Lowell-Wendt .. 313-464-2722 

MN St Paul, Countryman Assoce. 612-645-9151 

MO St Charlee Buckman & Assoce . 314-947-4727 

NJ Mt Lakee NJ. Compe for Elctme .... 201-334-2921 

NM Organ, Sierra Tech. Grp.. 505-382-5542 

NC Kinge Phillip Matthews Corp.. 919-983-9790, 

OH Dayton, Geotronix . 513-854-5939 

OH Richfield, Geotronix. . 216-659-6100 

OR Portland, McLaren, Ina. 503-297-2248 

PA Allison Pk, Geotronix. 412-487-1770 

PA Blue BelL Comp, for Elctme .. 215-825-3939 

TX Dallae Dunbar Assoce. 214-239-7151 

UT Holladay, Sierra Tech. Grp. . 801-272-3733 

WA Bellevue,McLaren. 206-454-3400 



FAX: 618-263-4295 

CAC MICROCIRCUITS INC., Bel Fuse, 2 Southgate 
Dr, Mt CarmeL IL 62863, Tel: 618-263-4343; EmpL: 205; 


Sis. Mgr: Ltoydi EDustmann. A*1738 

Local Sales Offices & Reps 

AL Huntsville, Beacon Elctme. 205-881-5031 

AZ Scottsdale, Arcom Ste... 602-947-5745 

CA Irvine, Groh Assoce . .. 714-837-9871 

CA Redwood City, James S. Heaton Co... 415-367-9000 

CA San Diego, Groh Assoce . .. 619-453-7572 

CA Valencia, Groh Assoce .. 805-259-0261 

CO Boulder, Front Range Mktg .. 303-443-4780 

FL Longwood, D-Assoce. 407-830-8976 

GA Atlanta, Beacon Elctme.. 404-256-9640 

lA Cedar Rapide Dy-Tronix. 319-377-8275 

KS Wichita Dy-Tronix Ina ..... 316-838-0884 

MN Minnetonka Gibb Elctra Sle.... 612-935-4600 

MO Raytown,Dy-Tronix .. 913-2296333 

MO St Louie Dy-Tronix. 314-291-4777 

NH Amherst D. A. Crowley & Assoce, Ina 

.. 603673-7050 

NJ Madisorv Livera Polk Assoc, Ina ...... 201-377-3220 

NJ Pitman, Colrud Corp... 609-589-5866 

NY Glen Head,LiveraPolkAssoa, Ina ... 516-759-9300 

NC Raleigh, Beacon Elctme ..... . 919-787-0330 

UT Salt Lake City, Front Range Mktg. 801-566-2500 

VA Reston, Colaid Corp. . 703-6206612 


North American offices only. FCr worldwide reps & distributors, see Vol. W. EEM 1989 
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Manufecturers and Sales Offices Directory 


CALMAR 


CADDELL-BURNS MFG., 258 E 2nd St, Mineola. NY 
11501-3508, Tel: 516-746-2310, FAX: 516-742-2416; 
EmpL:30. A*1208-1223 


CALIFORNIA AVIONICS LABS. See Cal-Av, Inc. 


CADDELL COIL CORP., 35M Main SL Poultney, VT 
05764, Tel: 802-287-4055; EmpL: 6; Sis. Mgr: Janies 


Caddell . A«1224 

Local Sales Offices & Reps 

FL Vero Bch, RE Caddell. 305-562-4496 


CALIFORNIA PCI 


CmXXK 

HIGH PERFORMANCE FILM RESISTORS 

FAX: 714-369-1151 

CADDOCK ELECTRONICS, INC., 1717 Chicago Avo, 
Riverside, CA 92507, Tel: 714-788-1700, TWX: 910-332- 
6108; FSC No.: 19647; EmpL: 300. A*1890-1915 


FAX: 805-498-8381 

CALIFORNIA DC, 2150 Anchor O, Newbury ParK CA 
91320, Tel: 805-499-3621; EmpL: 100; Sis. Mgr: C. Paton; 


Dist. Mgr: C. Paton. 0*1670-1673 

Local Sales Offices & Reps 

AZ Phoenix, aw. Tech. . 602-893-1209 

CA San Diego, Power Assocs.. 619-275-0641 

CA Woodland Hills, Atronix Technig. 818-703-7212 

IL Arlington Hgts. Coombs & Assocs. ... 312-439-9810 

MA Wellesley Hills, Sturdy Corp.. 617-235-2330 

NY Hicksville, L-Tronix . 516-935-0220 

TX Houston, Prime Tech. Sis. . 713-894-4161 


FL Seminole, Q-Rep .. 813-393-6393 

IL lltasca, Janus, Inc. .. 312-250-9650 

IN Kokomo, Schillinger Assoa. 317-455-2708 

Ml Southfield, Ted Peterson & Assoc. .... 313-350-1040 

MN Minneapolis, intemation Elec.. 612-571-0000 

MN Minneapolis, Intemation Elea. 612-571-000 

NY Jericho, J-Square Mktg. 516-935-3200 

NY Penifieid, Update Comps.. 716-381-6070 

NC RaleigKKZJComg . 919-782-8100 

OH Cleveland, Arthur K Baier . 216-461-6161 

OH Cleveland. Arthus K Baier. 212-461-6161 

OH Dayton, Arthur H Baier . 513-276-4128 

PA Sellersville, Tech-Com Mktg. 215-453-0711 

TX Dallas, Merino Sis... 214-233-6002 

VA Baltimore, Conroy Sales. 301-296-2444 

Can Ontario, Cantech Rep. . 613-725-3704 

Local DistritMtors 

CA Lc» Alamitos, Semi Dice, Inc. . 213-594-4631 

MA a Easton, Semi Dice East. 617-238-8344 

MA W. Peabody, Massachusetts Comps. Inc. (MCI) 

. 617-535-7270 

NJ Fairfield, C.KP.S.. 201-882-0997 


Local Sales Offices & Reps 

OR Cleveland, Arthur R Baier Co. . 21&461-6161 

OH Dayton, Arthur H. Baier Co. . 513-276-4128 

OR Beaverton, Etotm. Sources. 503-627-0838 

WA Bellevue, Elctra Sources . 206-451-3500 

Local Distributors 

TX Houston, Lenert Co. . 713-225-1465 


CAD ENGRG. & ASSEMBLY INC, 8663 Tyler Blvd, 
Mentor, OH 44060, Tel: 216-255-7744, FAX: 216-255- 
5900; EmpL: 28 


Local Distributors 

CA Irvine, Cetec-Future. 714-250-4141 

IL Arlington. Coombs & Assocs. . 312-439-9810 

MA Wellesley Hills, Target Elctms.. 617-235-2545 

NY Hicksville, L-Tronix . 516-935-0220 

OR Wilsonville, Micro Power. 503-694-5353 

Can MontreaL Qua, Future Elctms.. 514-694-7710 

Can Ontario, RD Assocs . 416-444-0959 


CALIFORNIA EASTERN LABS. INC, 3260 Jay SL Santa 
Clara CA 95054, Tel: 408-988-3500, TELEX: 346393, 
TWX: 171197; EmpL: 100 


CALIFORNIA MICROWAVE, 990 Almanor Ave, 
Sunnyvale, CA 94086, Tel: 408-732-4000, TELEX: 35 
2016, TWX: 910-339-9231, FAX: 408-732-4244; EmpL: 
780 


CULmURK 

CORPQRATiafM 


CADILLAC PLASTIC & CHEM. CO. DIV. OF MA 
HANNA 143 Indusco CL Troy, Ml 48083, Tel: 313-583- 
1200, TWX: 810-232-1886, FAX: 313-583-4715; EmpL: 
1000 

CAIG LABS, 1175-0 Industrial Ave:, Escondido, CA 92025, 
Tel: 619-743-7143, FAX: 619-743-2460; EmpL: 15 

CALABROINDS, INC, See UNITRACK Div., Calabro 
Inda, Inc. 

CAL-AV, INC, 51 SB Westchester Drive, CampbelL CA 
95008, Tel: 408-371-0666; EmpL: 8 

CALAY SYSTEMS, INC, 16842 Von Karman Ave, No. 
100, Irvine, CA 92714, Tel: 714-863-1700, TELEX: 
6711321, FAX: 714-863-0310; EmpL: 70 

CAL CRYSTAL LAB, INC, 1142 N. Gilbert, Anaheim, CA 
92801, Tel: 714-991-1580, 800-333-9825, FAX: 714^91- 
9825; EmpL: 27; Ste. Mgr.-Herb Plumhoff 

CALEX MFG. CO., INC., 3355 Vincent Rd, Pleasant HilL 
CA 94523, Tel: 415-932-3911, TELEX: 269888, FAX: 415- 
932-6017; FSC No.: 29988; EmpL: 75; Sis. Mgr: Steve 


Corbett. 0*1006-1008,1664-1668 

Local Sales Offices & Reps 

AZ Glendala Aspen. 602-931-9289 

CA Long Bch, Saber Entprs, Inc.. 213-595-5646 

CA Mta View, Saber Entprs, Inc . 415-368-0427 

CA San Diego, Saber Entprs, Inc. 619-271-1523 

CA San Jose, AMASCO . 408-262-1897 

CA Torrance, AMASCO. 213-781-9494 

CT Tolland, RG. Assocs. . 203-8754201 

IL O'Fallon, J & J Entprs. . 616-632-8221 

MA LowelL RG. Assocs . 617458-9802 

MA Marshfield, RG. Assocs . 617-837-3290 

NJ Marlton, AnalectroTech. Rep, Inc .... 201-396-8310 

NJ Scotch Plains, Anniectro Tech. Rep, Inc 

. 201-396-8310 

NC Raleigh, Geotronix. 216-659-6100 

OH Trottwood, Geotronix. 513-253-6700 

OK Tulsa, Spectra Sis Corp.. 918-665-8899 

OR Portland, Topp Engrg.. 503-244-7265 

PA Allison Pk, Geotronix. 412487-1770 

TX Houston, Chauvin Engrg Co. 713-6684770 

TX Houston, Spectra Sis Corp.. 713-270-8212 

TX Richardson, Spectra Sis Corp.. 214-234-3600 

VA Alexandria, Analectro Tech. Rep, Inc. 

.. 703-922-4317 

WA Bellevue, Topp Engrg Sis Co. . 206-747-5400 

Local Distributors 

OH Richfield, Alpha Distr.. 216-659-7100 


CALIBRON INSTRUMENTS, Burton-Rogers Co, 220 
Grove SL Waltham, MA 02154, Tel: 617-894-6440, FAX: 
617-893-8393; EmpL: 14; Dist. Mgr: W. Burton 

CALIFORNIA AUTOMATION INC, 11815 Sorrento 
Valley Rd, San Diego, CA 92121, Tel: 619452-1341 


California 

INSTRUMENTS 

FAX: 619-279-8139 


CAUFORNIA INSTRUMENTS, Amstar 
Electronics Group, 5125 Convoy SL ste. 201, San 
Diego, CA 92111, Tel: 619-279-8620, 809-356-2244,800- 
821-1634, TELEX: 695047 CALICO SDG; FSC Na: 16067; 
EmpL: 95; Sfe. Mgr.-W.E Bradbury. 0*2178-2181 

Local Sales Offices & Reps 

AZ Phoenix, Aztec EnL Ins .!. 602-944-9185 

CA Huntington Beach, ScL Dvcs West ... 714840-3501 

CA San Jose, Scientific Dvcs . 408-554-0455 

CO Denver, Aztec Entprs .. 303-779-5285 

CT Mt CarmeL Sci. Dvcs-NE. 203-248-9361 

FL Melbourne, Saber Assocs . 305-7240920 

IL Chicago, EIA, Inc.. 312-298-2290 

IN Indianapolis, EIA, Ins . 317-257-7231 

KS Overland ParK Ramsey Assocs. 913-541-1007 

LA Metairie, Data Mirtg Assocs. 504833-3655 

MD Rockville, Creative Mktg Assocs . 301-2514100 

MA Waltham, Sci. Dvcs-NE. 617-890-5816 

Ml Warren, Deitrich & Assoc.. 313-751-4990 

MN Minnetonka, EIA, Inc. . 612-933-7793 

MO St Louis, Ramsey Assocs. 314532-9386 

NJ TeanecK ScL Dvcs East Inc. . 201-837-1004 

NM Albuquerque, Aztec Entprs .. 505-262-1688 

NY Rochester,TAE-Rep, Ina .. 716-586-8710 

NY Whitney PL TAE-Rep, Inc. . 607-692-3705 

OH Cincinnati, Dietrich & Assoc. 513-9848924 

OK Tulsa, Data Mktg Assocs . 9184942711 

OR Beaverton, Northwest T&M. 503-645-9000 

PA Horsham; Sci. Dvcs East. 215-956-0700 

PA Pittsburgh, Dietrich & Assoc. 412-892-2992 

TX Austin, Data Mktg Assocs. 512-3384701 

TX Dallas, Data Mktg Assocs. 214-661-0300 

TX Houston, Data Mktg Assocs . 713-9545020 

TX San Antonio, Data Mktg Assocs. 512-342-3031 

UT Ogden, Aztec EnL Ina. 801-621-1655 

WA Redmond, N.W. Test & Measurement 

. 206-881-8857 


Can N. Vancouver, B.C., J«'ome & Francis Co., Ltd. 

. 604986-1286 

Can OttowaOnLA.IM. .. 613-722-8286 

CALIFORNIA MICRO DEVICES, INC., 215 Topaz Street, 
Milpitas, CA 95035, Tel: 408-263-3214, FAX: 408-263- 
7846; FSC No.: 56427; EmpL: 125; Sis. Mgr: Ashok 
Chalaka 


Local Sales Offices & Reps 

AZ Tucson, Clemick & Assocs. 602-7494003 

CA Cupertino, Solarise Sis . 408-446-9343 

CA Oranga El Dorado Sis . 714538-7252 

CA San Diego, El Dorado Sis . 619-549-2202 


FAX: 818-287-7350 

CALMARK CORP., 4915 Walnut Grove Ave., San GabrieL 
CA 91776, Tel: 818-287-0451, TWX: 910-589-1540; FSC 
No.: 52094; EmpL: 80; Sis. Mgr: Bruce Rockwell; Dist. 


Mgr: Bruce Rockwell.. C*1015 

Local Sales Offices & Reps 

AZ Phoenix, Howe & Howe Sis . 602-2647971 

CA Oceanside, Noo Rep. Tech. Sis. 619-941-0558 

CA San GabrieL Calmark Corp.. 818-287-0451 

CA San Jose, Calmark CorpL . 4084341615 

CO Lakewood, Cristee-Meade . 803-232-0287 

CT BetheL Livera-Polk Assocs Ina. 203-7484639 

FL Winter Springs, Sunland Assocs. 305-365-9533 

IL Elk Grova Parcom Ina . 312-228-6360 

KS Lenexa Midtec Assocs. 913-541-0505 

MD Columbia Dalbrook Corp.. 301-740-4346 

MA Needham, Component Technigy. . 617-449-8490 

Ml Farmington Hilla W.RHummon. 313474-0661 

MN Minneapolia Stan Clothier Ca. 612-9443456 

MO St Louia Midtec Assocs . 314275-8666 

NJ Madisoa Livera-Polk Assocs. 201-377-3220 

NY Cooperstown, FHzeile Assocs . 607-547-9333 

NY Glen Head, Livera-Polk Assocs. 516-759-9300 

NC Matthews Arthur, Harris & Assocs.... 704845-1085 

OH Miamisburg Electronics Ina. 513-866-3340 

OH Rocky River, Electronic Comps. 216-331-5330 

OR Beaverton, LD Elctms Ina. 503-6848221 

PA Colmar, Dalbrook Corp. 215-997-2773 

TX Houston, Zonk & Assocs. 713-579-7777 

TX Richardson, Zonk Assocs . 214238-7651 

WA Snohomish, LD Elctma Ina. 206-568-0511 

EXP Ireland/Cappoquia Calmark Ireland, Ltd. 

.TLX 80066 

EXP San GabrieL CA, Calmark Corp. 818-287-0451 

PR Santruca SISCO . 809-726-3137 

Can Islington, OnL Pipe-Thompson Ltd. ... 416-236-2355 

Local Distributors 

fiZ Phoenix, Aero-Space Southwest...... 602-582-2779 

AZ Tempe, Cypress Elea. 602-949-0802 

CA Buena Pa^ Cypress Elctms . 714521-5230 

CA Fremont Terminal Sis Corp... 415-656-7722 

CA Santa Clara Cypress Elctms . 408-980-2500 

CO Denver, Solder Tea. 303-623-5000 

CO Englewood, Cypress Elea . 303-792-5829 

FL Largo, Lo-Dan.. 813-586-2851 

FL Longwood, Intertec Conr^.. 305-8347777 

IL Elk Grove, Martec Assocs.. 312-956-8090 

MD Beltsvilla Petricko, Ina. 301-9374960 

MA HaverhilL Cord. 617-374-0100 

MN Minneapolia Aero-Space Computer Supp 

. 612-8844725 

NJ Corbin City, Index .. 609-628-4040 

NM Albuquerque, Betatron ... 505-821-1122 

NY Elmsford, Multimetrics Co. . .. 914347-3667 

NY EndwelL Pryme-Une Distrs. 607-748-5200 

OH Miamisburg EC.L Distrs. 513-866-3340 

TX ballaa Cypress Elctms. 214869-1435 

TX El Paso, International Elex... 915-598-3406 

TX Richardson, Zee Sis ... 214669-0895 


EEM1989 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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CALMAR 


Manufacturers and Sales Offices Directory 


WA Bothell, Cypress Elctms. .. .... 206-483-1144 

Can Mississauga, Ont, Rush Elex. Ltd..... 416^77-7280 

CALMOS SEMICONDUCTOR, INC, 20 Edgewater 
Street, Kanata, Ontario, Canada K2L 1V8, Tel: 613-836- 
1014, 800-267-7231, TELEX; 053-4501, FAX: 613-831- 
1742; En^^L: 52; Sis. Mgr: Greg Gravelle; Dist. Mgr: Greg 
Gravelie 

CAL-R, INC., See Sfernice, Inc. 


NY Roche^er, Tally Assocs............... 716-323-1210 

NC Mt Pleasant Peter Edquist & Co.. 704-436-9369 

CAMBRIDGE ELECTRONICS LABORATORIES, 20 
Chester St, Somerville, MA 02144, Tel: 617-629-2805, 
TELEX: 948580 RACE 

CAMBRIDGE FILTER CORP, P.O. Box 4906, Syracuse, 
NY 13221-4906, Tel: 315-457-1000, TELEX: 322096, FAX: 
315-457-7341; EmpL: 400-500 


CAL-TEK ENGINEERING, 36 Riverside Drive, Kington, 
MA 02364, Tel: 617-585-5666; EmpL: 5 

CAMBRIDGE AEROFLO, INC., 900 Mt Uurel Circle, 
Shirley, MA 01464, Tel: 508-45-2346, TELEX: 948503, 


FAX; 508-425-2338; EmpL: 25.. C*-I641 

Local Sales Offices & Reps 

CA Alhambra, C.E. Mello, Co. ... 818-282-1405 

CA San Jose, P & M Elctrhs. . .. 408-287-0402 

CO Denver, Comp. Technig., Inc.. 303-758-5750 

MA Uxbridge, Motoreps of New England .. 617-986-2277 

NJ Springfield, F. F. Sylvester Assocs. .... 201-376-3324 


e#r 

The Primary Source Worldwide.. 


Over 20,000,000 
Components In Stock 


SWITCHES 

• MINIATURE 

• TOGGLE 

• ROCKER 

• LEVER HANDLE 

• THUMBWHEEL 

• SWITCHLOCK 

• DIP 

• SOLID STATE SWITCHES 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

(814) 476-7774 


DISTRIBUTED BY 



ADVAGOM INC. 

5620 West Road • P. O. Box 296 
L McKean. PA 16426 


PA WATTS 800-352-0161 

FAX: 814-476-7724 


CAMBRIDGE INSTRUMENTS, INC., Optical Systems 
Division, P.O. Box 123, Buffalo, NY 14240, Tel: 716-891- 
3000, TELEX: 91-285 REICHERT BUF UW; EmpL: 650; 
Sis. Mgr: Ronald Armstrong, VP SI& & Mktg 

CAMBRIDGE PRODUCTS, 244 Woodland Ave, 
Bloomfield, CT 06002, Tel; 203-243-1761, 800-243-8814, 
FAX: 203-242-7006; EmpL: 32; S/s. Mgr.-Bill Pitchen Dist. 
Mgr: Bill Pitcher 

CAMBRIDGE TECHNOLOGY, INC, 23 Elm Street 
Watertown, MA 02172, Tel: 617-923-1181, TWX: 910-250- 
7539 CAMTECH BSN, FAX: 617-924-8378; EmpL: 25; Sis. 
Mgr: E Grenda 

CAM. GRAPHICS CO., INC, 15 Ranick Dr. W, Amityville. 
NY 11701, Tel; 516-842-3400, TWX; 510-224-6181, FAX; 
516-842-1005; FSC No.: 63203; Sis. Mgr: Michele Forbes, 
Denise Page 

CANADA WIRE AND CABLE LIMITED, 250 Ferrand Dr, 
Don Mills, Ontario, Canada M3C 3J4, Tel: 416-424-5000, 
TELEX; 065-24120, FAX: 416-424-1008; EmpL: 5,000; Sis. 
Mgr: John Murphy (Long Beach) 

CANADIAN THERMOPLASTICS OP, FERRO 
CORP, Ferro Indl. Prods. Ltd. Thermoplas.Div, 354 
Davis Road, Oakviile, ONT. L6J 2X1, Tel: 416-845-4277, 
TELEX: 06-982218; S/s.Wayne Smith 

CANADIAN THERMOSTATS & CONTROL DEVICES 
LTD, 8416 Mountian Sights, Montreal, PQ, Canada 
H4P2B8, Tel: 514-739-3274, TELEX: 05-825619, FAX: 
514-739-2902; EmpL: 20; S/s. Mgr: H. Lareau 

C & C JETRONIC, INC., Research Pk. 318 Wall St, 
Princeton, NJ 08540, Tel: 609-921 -8540, TELEX: 4971717, 
FAX: 609-921-7971; EmpL: 50; S/s. Mgr: C. Jerry Chiang 

. ... A*2271 


Local Sales Offices & Reps 

CT West Hartford, Component Concept .. 203-523-4066 

C & C TECHNOLOGY INC, Bldg. 9, Unit 60, 245 W. 
Roosevelt Rd, West Chicago. IL 60185, Tel; 312-231 -0015, 
TELEX: 4974811, FAX: 312-231-0015; EmpL: 8; S/s. Mgr: 
Randy Cochran 

C&D CHARTER POWER SYSTEMS, 3043 Walton Rd. 
Plymouth Meeting, PA 19462, Tel: 215-828-9000, FAX: 
215-828-9000; EmpL: 1500 


CJr 

The Primary Source Worldwide?. 



ELECTRONICS 

( 415 ) 834-5888 


610 E 10th St . Oakland, CA 94606 


FAX: 617-527-3062 

C & K COMPONENTS, INC., 15 Riverdale Ave, Newton, 
MA 02158-1082, Tel: 617-964-6400, TELEX: 92-2544, 
TWX; 710-335-1163; FSC No.: 09353; EmpL; 600; S/s. 


Mgr: T. Hankins.... 8*1692-1693 

Local Sales Offices & Reps 

AL Huntsville, Beacon Elctrna. 205-881-5031 

AZ Scottsdale, Sis. Engrg. 602-994-3230 

AR Little Rock, RF. Kimball Co, Inc. ...... 214-231-3447 

CA Aubunt Ewing-Foley, Inc.. 916-885-6591 

CA Los Altos, Ewing-Foley . 415-941-4525 

CA Los Angeles, Universal Comps.. 213-641-4255 

CO Boulder, Front Range Mktg.. 303-443-4780 

CT Glastonbury, Barton Assoc.. 203-633-9417 

FL Boca Raton, Beacon Elctms.. 305-997-5740 

FL Clearwater, Beacon Elctfns.. 813-796-2378 

FL Longwood, Beacon Elctms.. 305-332-1940 

GA Atlanta, Beacon Elctms.. 404-256-9640 

IL Elk Grove VIg, Control Sis. . 312-595-2110 

IN Carmel,Technig.Mktg.Corp. . 317-844-8462 

IN Ft Wayne, Technig. Mktg. Corp.. 219-432-5553 

lA Cedar Rapids, Dy-Tronix, Inc... 319-377-8275 

KS Leawood, Dy-Tronix, Inc... 913-339-6333 

KS Wichita, Dy-Tronix, Ina . 316-838-0884 



KY Louisville, Technig Mktg Corp. ...... 502-893-1377 

MD Randalistown, Beacon North, Inc. ..... 703-478-2480 

MA Waltham, Gerber Sla Corp. ........... 617-890-3334 

Ml Grand Rapids, Rathsburg Assoc. ..... 616-949-7400 

Ml Southfield Rathsburg Assoc. ......... 313-559-9700 

MN Minnetonka, Gibb Elctpis .. 612-935-4600 

MO Bridgeton, Dy-Tronix,lnc... 314-291-4777 

NJ Cherry HilL Quality Comps .. 609-428-6266 

NM Albuquerque, Reptronix.. 505-292-1718 

NY Utham, L-Tron CJorp.. . 518-785-5032 

NY Pittsford, L-Tron Corp. . 716-383-0050 

NY Port Washington, Ashtec, Inc.. 516-767-0336 

NC Raleigh, Beacon Elctms. 919-787-0330 

OH Beachwood, Thompson & Assocs .... 216-831-6277 

OH Dayton, Thompson & Assocs.. 513-435-7733 

OH Orient Thompson & Assocs .... 614-272-2086 

OR Tigard,LDElctms. 503-684-8221 

PA Wayns Quality Comps. . 215-687-3553 

TX Austin, R F. Kimball Co, Ins. 512-443-5284 

TX Richardson, R F. Kimball Co. .. 214-231-3447 

UT Salt Lake City, Front Range Mktg..... 801-566-2500 

VA Sterling Park, Beacon North . 703-478-2480 

WA Snohomish, LD Elctms. 206-568-0511 

WA Spokane, LD Elctms.. 509-922-4883 

Wl Brookfield Control Sla.. 414-797-9500 

Can Markham,OnLAvotronicsLtd ....... 416-475-2024 

Can Points Clare, QUE, Avotronics Ltd .... 514-697-2135 


Gt€ / Vlnimax 


FAX: 203-265-5398 

C & K/UNIMAX, INC., C & K Components, Inc., 

Ives Rd, P.O. Box 152, Wallingford, CT 06492, Tel: 203- 
269-8701, TELEX: 96-3485; FSC No.; 80207; EmpL: 250; 


S/s. Mgr: T. D'Altesantro .. B*1684 

Local Sales Offices & Reps 

AZ Scottsdale, Sis Engrg. 602-994-3230 

CA Los Angeles Universal Comps Co. ... 213-963-8331 

CA Mercer Island, Ewing-Foley. 415-941-4525 

CO Boulder. Front Range Mktg. 303-443-4780 

CT Glastonbury, Barton Assocs.. 203-633-9417 

FL Satellite Bch, JLS Assocs. 305-773-7531 

IL Lisle, W.G. Controls. 312-963-5954 

MA Waltham, Gerber . 617-890-3334 

Ml Southfield, Rathsburg. 313-559-9700 

MN Minneapolis Boerger & Assocs. 612-560-3435 

MO St touis Hill & Co.. . 314432-1136 

NY Port Washington, Ashtech .. 516-767-0336 

NY Pittsford, L-Tron .. 716-383-0050 

NC Raleigh, JLS .. 919-846-6445 

KY Louisville, O. H. Bromberg & Assocs .. 502-456-1498 

NJ Cherry Hill, Quality Comps .. 609-428-6266 

TX Richardson, R F. Kimball ... 214-231 -3447 

VA Front RoyaLEItron Sis Ltd. 703-635-7201 

WA Mercer Island, Andersen Assocs . 206-232-0484 

Can Markham, OnL Avotronics Ltd .. 416-475-2024 

Local DisMbutors 

AL Montgomery, Southern Controls. 205-277-5030 

CA Gardens CA Switch & Signal. 213-773-2330 

CT Wallingford, Midan Elctms. 203-265-2077 

FL Miami, Elctm. Equip. . 305-871-3500 

ID Couer'd Alens Al Elctms. 208-765-3280 

IL Chicago, Newark Elctms ... 312-784-5100 

IN CarmeLALDChicagoland . 317-848-1323 

lA W. Des Moines Ramco Co.. 515-225-6933 

LA New Orleans Wm. B Allen Supp.. 504-525-8222 

ME Portland, Rockingham Elctms . 207-772-4614 

MD GaithersburgAxisElctms .. 301-840-9640 

MA Hingham, Sager Elctrl. 617-749-6700 

Ml Battlecreek, Great Lakes Elctms. 616-963-6282 

MN Bloomingtos Berguist . 612-835-2322 

MO St Louis Wesgarde . 314-567-7776 

NH Nashua Brevan Elctms . 603-889-7230 

NY Bohemia Key Components.. 516-567-7500 

OH Cincinnati, Schuster Elctms . 513-489-1400 

PA Drexal Hill, Kass Elclms.. 215-449-2300 

TN Jackson, Townsend Supp.. 901-422-6585 

TX Fort Worth. Allied Elctms. . 817-336-5401 

VA Roanoke, People Elctms . 703-342-8933 

WA Bothell, Cypress Elctms. . 206-438-1512 

Wl Mequon, Taylor Elctms. 414-241-4321 


CANETICS, INC., P.O. Box 70549, Pasadena CA 91107, 
Tel;818-584-()438; Sls.Mgr:C.m 

CANOGA-PERKINS CORP, 21012 Lassen St. 
Chatsworth, CA 91311, Tel: 818-718-6300, TELEX: 
182341, TWX: 510-6013-836, FAX: 818-718-6312; EmpL; 
107; S/s. Mgr.'Paul Stennes 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


CARLIN 


CANON U.S.A., Elctrn. Comps. Div., One Canon 
Plaza, Lake Success, NY 11042, Tel: 516-488-6700, 
TELEX: 96-1333; EmpL: 500; Sfe. Mgr: P. Specter 
. B-1237,1937-1938 

Locsd Sales Offices & Reps 
CA Santa Clara, Canon USA, Comps. Div. 

. 408-986-4780 

CANSTAR, Canada Wire & Cable, Ltd, 3900 victoria Pk. 
AveL, North York, OnL Canada M2H 3H7, Tel: 416-756- 
4100, TELEX: 065-25403, FAX: 416-756-3990 

CANYON ELCTRNS., 2001 W. North Lane, Phoenix, AZ 
85021, Tel: 602-944-4421. FAX: 602-943-0739; Sfe. Mgr: 
George J. Mltlak. B«1051 

CAPACITOR SPECIALIST, See CSI Capacitors 

CAPACITOR TECHNOLOGY, INC, 5015 Speedway Dr, 
Ft Wayne, IN 46825, Tel: 219-484-9054, FAX: 219484- 
8275; S/s. Mgr.-Kevin Kurtz; Disf. Mgr.-Steve Marks 

CAPCON, INC, 147 West 25th Street New YorK NY 10001, 
Tel: 212-243-6275; S/s. Mgr.-Ed Reeves; Dist. Mgr: B. 
Cameron 

CAPINTEC INSTRUMENTS, 6 Arrow Rd, Ramsey, NJ 
07446, Tel: 201-825-9500, TELEX: 642375, FAX: 201-825- 
1336; FSC No.: 6666;6685; EmpL: 150; S/s. Mgr: Eric Weis 

CAPITAL EQUIPMENT CORPORATION, 99 South 
Bedford SL Burlington. MA 01803, Tel: 617-273-1818, 
FAX: 617-273-9057; FSC No.: 3825; S/s. Mgr: Kerry 
Newcom 

CAPITOL SWITCH INC, Box 890, Danbury, CT 06810, 
Tel: 203-744-3300; FSC No.: 01548; EmpL: 30; S/s. Mgr: 
a E Brodeur 

CAPULUM CABLE TECHNOLOGY, LTD, 106-195 
Stafford Road, Nepean, Ontario, Canada K2H 9C1, Tel: 
613-726-1966, FAX: 613-726-9059; EmpL; 25; S/s. Mgr: 
Wayne Lancaster 

THE CARBORUNDUM COMPANY, Electronic 

Ceramics, P. O. Box 156, Niagara Falls, NY 1430^ Tel: 
716-278-2000; EmpL: 2000; S/s. Mgr: RW. Lashway, Mktg. 
Mgr.; D/sf. Mgr: D.E Cooke, Prod. Mgr.... A«1916-1917 


CA Irvine. Pat Fitzpatrick . 714-733-0920 

CA Pleasant Hill. David Berryman .. 415-676-7788 

CA Westlake VL Scott Johnson . 805494-9823 

CO Denver,Quorum3Sis.Grp... 303-799-8100 

CT Plainville, Carlingswitch, Inc. . 203-793-9281 

CT Simsbury, Berkshire Elctma . 203-651-3367 

FL Deerfield Beach, Florida Comp. Sis, Inc. 

. 1-800-782-0224 

GA Atlanta, CSR Elctms.. 404-396-3720 

IL Schiller Pk, Wm. Boiles Assocs. . 312-678-7888 

IN Indianapolis, D-M Assoc.. 317-842-4424 

KS Mission, Mortens Co. . 913-432-9323 

MD Gaithersburg, Naudain Assocs. . 301-258-5040 

MA Hopkinton, Berkshire Elctms. . 617-435-9356 

Ml Lathrup Village, R C. Nordstrom & Co. 

. 313-559-7373 

MN CrystaL Technical Comp. . 612-536-9512 

MO Clayton, Mortens Co. . 314-993-6600 

NH Gonic, Berkshire Elctma. 603-335-1897 

NJ Burlington, VDE Elctma .. 609-387-9331 

NJ Union, Pacent Engrg . 201-687-7197 

NY Great Neck, Pacent Engrg. 5164824678 

NY Rochester, VDE Elctma . 716473-5015 

NC Siler City, Crossroads Elctma Assoc. 

. 919-742-2372 



Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


C/€ / Unimax 


Over 

8 . 000,000 
Relays <& 
Switches 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ® 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


G/€ / Unimax 


Franchised Stocking Distributor 
FAST ENGRAVING SERVICE 

LBCICMP 

ELECTRONICS, INC. 

1009 BOSTON POST ROAD 
MAMARONECK, NY 10543 
TEL: 914-698-9332 • FAX; 914-698-9456 


TOLL FREE (Outside N.Y.) 

800 / 431-2625 


CARGO ELECTRONICS, 195 Constitution Drive, Menlo 
Pk, CA 94025-1106, Tel: 415-321-8174, TELEX: 348482, 
FAX: 415-321-1890; FSC Na: 21875; EmpL: 85; S/s. Mgr: 
John M. Carter 

CARDINAL CONTROL CO, 110 Kensington Rd, 
Kensington, CT 06037, Tel: 203-828-6379; Sts. Mgr: LEP. 
Beatman; D/sf. Mgr.-LEP. Beatman 

CARDINAL PRODS., INC, 2840 Croddy Way, Santa Ana, 
CA 92704, Tel: 714-546-1224, FAX: 714-546-1254; EmpL: 
20; S/s. Mgr.'John Hassmann 

CARDION ELCTRNS., See ISC Cardion Electronics, 
Inc. 

CARDON CORP, One Exeter Plaza, Boston, MA 02116, 
Tel: 617-267-1760; EmpL: 10 

CAREY ELECTRONICS ENGINEERING CO, 1880 
Clifton Ave, Springfield, OH 45505, Tel: 513-323-6300; 
EmpL: 10-25 

CARIBBEAN ASSEMBLIES, INC, 404 State Rd. 434, 
Casselberry, FL 32708, Tel: 407-327-0602, FAX: 407-327- 
0603; EmpL: 200 

CARISTRAP INTERNATONAL, INC, 1760 Fortin Blvd, 
Chomedey, Lavac, Quebec, Canada H7SIN8, Tel: 514-667- 
4700, TELEX: 05-24463; FSC No.: 

05-24463;;;514-663-1520; EmpL: 50; S/s. Mgr: Audrey 
Karass; D/sf. Mgr.* Audrey Karass 

CARITRONICS INC, PO Box 821 Dept E89M, West 
CaldwelL NJ 07007, Tel: 201-575-8916; EmpL: 30; S/s. 
Mgr.-Richard Nelson 

CARLINGSWITCH, INC., 60 Johnson Avenue, Plainville, 
CT 06062-1156, Tel: 203-793-9281, TWX: 710-425-0034, 
FAX: 203-793-9231; EmpL: 1200; S/s. Mgr: Robert Stutz; 
Dist. Mgr: Rad Smith ....... B*1359-1361,1695-1697 

Call toll free 1-806-243-8556 for locatbns of 
Representatives and Distributors 


LocsJ Sales Offices & Reps 

AL Huntsville, CSR Elctms... 205-533-2444 

AZ Scottsdale, Advent Ck)mp. Corp. . 602-481-0044 


I , I ^ 

RElAyXspECIAlTIES 

Much more than Relays ... 

SWITCHES • TIMERS • RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES - TERMINAL BLOCKS • DIODES 


FROM STOCK 


CJr 


The Primary Source 
Wc>Hdwide‘ 


SWITCHES 

Miniature, Subminiature, Toggle, DIP, 
Rocker, Lever, Pushbutton, Slide, 
Rotary, Thumbwheel & Switch lock 


REUy^^pECIAlTIES 

17 RARITAN ROAD • OAKLAND, NJ 07436 



ELECTRONICS 
(415) 834-5888 

610 E 10th St . Oakland. CA 94606 

fCBr/Unitnail 



CMM/MaSWiTCft 

SWITCHES AND CIRCUIT BREAKERS 


FULL LINE AUTHORIZED DISTRIBUTOR 



INCORPORATED 
2478 Fletcher Dr., Los Angeles. California 90039-2897 


800-421-8855 TEL;213-660-1310 

CA:800-252-4640 F8X:213-660-5130 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-StOO. FREE CATALDG 3IEM on REDDEST 


EEM 1989 


North Americiwi offices only. For worldwide reps & distributors, see Vol. W. 
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CARUN 


Manufacturers and Sales Offices Directory 


OH Ck)lunibus, Gerry Bryant .............. 614-870-7338 

SC W. Columbia, Crossroads Elctms...... 803-791-8898 

TX Dallas, Control Comps. .............. 214-458-8877 

UT Salt Lake City, Quorum 3 Sla Grp. .... 801-943-9227 

WA Mercer Island, Joel Clark . .. 206-232-5944 

Wl Mequon, Wm. Bolles Assocs. . 414-241-3320 

Can Markham, Ont, Deskin SI&. 416-475-1412 

Local Distributors 

AL Montgomery, Southern Controls ...... 205-277-5030 

AZ Tempe, L-Comp, Inc...... 602-730-1633 

AR Little RocK Carlton Bates.. 501-562-9100 

CA Buena ParK Cypress Elctma . 213-744-0355 

CA Gardenia, Cal Switch . 213-770-2330 

CA Hayward, Eiectro Comps. .. 415-783-5800 

CA Los Angeles, Electric Switches ....... 213-660-1310 

CA San Diego, Cypress Elctms. .. 619-535-0011 

CA Santa Clara C^ess Elctma. 408-980-2500 

CA Nuya Wes-Garde Compa. 213-873-4802 

CO Englewood, industrial Elctma ......... 303-649-9444 

CO Wheat Ridga Cypress Elctma .. 303-431-2622 

CT Hartford, Wes-Garde Compa .. 203-527-7705 

CT Wallingford, Sager Elec. Supp. . 203-265-4600 

FL Lakeland, Wes-Garde Compa . 813-644-7564 

IL Carol Stream, Wes-Garde Compa .... 312-653-1460 

IL Wheeling, Hawk Elctma . 312-459-4030 

IN indianapoiia Mar Eictma Ina.. 317-633-6699 

lA Davenport Industriai Eng. Equip.. 319-323-9721 

KS Wichita RSC Elctma . 316-267-5213 

MD Jessup, Treeko Sla Inc . 1-800-638-0582 

MD Rockvilla FIC Corp.. 301-881-8124 

MA Hingham, Sager Elec Supp. . 617-749-6700 

Ml St Clair Shorea Spemco . 313-771-2700 

MN Minneapolia Bergquist Co.. 612-835-2322 

MN Minneapolia Stark Elctma.. 612-332-1325 

MO Kansas City, Walters Ind Elec. 816-531-7015 

MO St Louia Wes-Garde Comp.. 314-567-7776 

NE Omaha Radio Equip. . 402-341-7700 

NH Nashua Wes-Garde Comp.. . 603-880-1971 

NH Salem, Sager Elec. Supp.. 603-898-1348 

NJ Mt Uurel, Wes-Garde Compa. 609-778-8190 

NJ Oakland, Relay Specialties.. 201 -337-1000 

NY Happauge, Sager Elec Supp.. 516-348-1300 

NY Rochester,SimconaElctma Corp. .... 716-328-3230 

NY Woodside, Switches Unltd. 718478-5000 

NC Raleigh, Sager Elec. Supp.. 919-850-9550 

OH Cleveland Repco Elctma.. 216-248-8900 

OH Columbua Wes-Garde Compa ....... 614-885-0319 

OK Oklahoma City, RSC Elctma. 405-631-7729 

OR Beavertoa Component Resources .... 503-641 -8488 

OR Beaverton, Cypress Elctma. 503-641-2233 

PA McKean, Advacom, Inc.. 814-476-7774 

SC Columbia, Dixie Elctma.. 803-779-5332 

TN Nashville, Electra Distrbg. Co.. 615-256-0800 

TX Dallas, Cypress Elctma ... 214-869-1435 

TX Dallas, Wes-Garde Compa .. 214-357-1768 

TX Stafford Southwest Elctma. 713-240-4000 

WA Bothell, Cypress Elctma. 206-483-1144 

WA Kent Component Resources . 206-454-8666 

Wl Cedarburg, AA Elec. . 414-377-8000 

Wl Waukesha, Hawk Elctma. 414-547-4457 

CAROL CABLE CO. INC, 249 Roosevelt Ave, Pawtucket 
Rl 02862, Tel: 401-724-9605, TELEX: 927-750, FAX: 401- 
724-3446; FSC No.: 53909; EmpL: 300 

CAROLINA STEEL & WIRE, P.O. Box 829 Lexington, SC 
29072-0829, Tel: 803-359-5501, TELEX: 573355, FAX: 
803-359-1201; FSC No.: 72954; Empl.: 125 

CARPENTER TECHNOLOGY CORP, P.O. Box 14662, 
Reading, PA 19612, Tel: 215-371-2000, TELEX: 836-432; 
EmpL:4000; S/s. Mgr. R J. Weller 

CARROLL TOUCH, INC, P.O. Box 1309, Round RocK TX 
78680, Tel: 512-244-3500, TELEX: 881906, FAX: 512-244- 
7040; Empl: 156; S/s. Mgr: Terry Smith/AI Davis 


f 


Carrot 

Component) 

corporation 


FAX: 805-987-5062 

CARROT COMPONENTS CORPORATION, 750 

West Ventura Blvd, Camarillo, CA 93010, Tel: 805-484- 
0540, TELEX: 181095, TWX: 910-336-1237; Empl: 9; S/s. 
Mgr: Kenneth E Rhines; Dist Mgr: Kenneth E Rhines 

. . .^e*1297-1299 

Local Sales Offices & Reps 

AZ Phoenix,AllegroAssoca.... 602-967-1337 

CA Los Altos, Nickerson-Gray ... 415-941-5777 

CA Santa Ana, Tri-Four Twh. ...;.. 714-261-6738 

CO Englewood Romulus Elex, Inc. .. 303-770-4988 


FL Satelite Bch, JLS Assoca . 305-773-7531 

GA Alpharetta, JLS Assoca. 404-751-9012 

IL Bensenville, Heighway Tech. Sla ..... 312-860-7900 

IN Carmel, Current Elex Mktg. .. 317-575-9943 

MD GeAhersburg, C^itiien Assoca, Inc. 

.. 301-921-9545 

Ml Troy, C. B. Jensen & Assoca . 313-643-0506 

MN Minneapolis, Microelectronic Sla. 612-829-0948 

MO Kansas City, TJl Assocs. 816-741-5885 

NE Omaha,TRAssoca..... 402-572-7785 

NJ New BrunswicK Synergy Sla. 201-828-5090 

NY Dryden, Sturges Elctm. Inc. . 607-844-8604 

NC Raleigh, JLS Assoca ... 919-846-7445,919-848-0750 

OH Dayton, Shamrock Elex Sla . 513-258-1727 

OR Beaverton, N.R Schultz Co.. 503-643-1644 

PA Prospect Pk, Elf Sla .. 215-534-3340 

Rl Cumberland Intercoastal Comp. Sla .. 508-584-1880 

TX Dallas, DJ. Sla . 214-783-8876,214-783-7319 

WA Bellevue, N. R Schultz Co..206-454-0300, 

206-455-1601 

Can Montreal, Que., Shelley Newman. 514-486-6984 

Local DisMbutors 

AL Huntsville, Componmt Dist, Inc.. 

AZ Scottsdale, Horizon Compa, Inc.. 

CA Anaheim, Tary Elctma. 

CA Costa Mesa, P.KC. . 

CA Granada Hills, Acort Inda. 

CA Industry, Ital Elctma .. 

CA Irvine, Kelex Elctma .. . 

CA Manhattan Beach, Prime Electro Proda 


CA San Carlos, L^an Elctma. 

CA Santa Ana, Vision Elctma. 

CA Santa Clara, Rancor/RCI . 

CA Sunnyvale, PSC, Inc.... 

CO Denver, Component Dist, Inc. 

CT Bridgeport Park Dista . 

CT Wallin^ord, Midstate Elctma . 

FL Clearwater, Component DisL Inc.. 

FL Longwood Intertec Compa Inc.. 

GA Smyrna, ERC Parts Inc.. 

HI Honolulu, Integrated Circuit Supp.. 

IL Addison, Belford Elctma. 

IL Lisle, Components, Inc .. 

IL Northbrook, Classic Comp. Supp.. 

MD Jessup, Treeko Sla, Ina . 

MA Canton, EPC Elctma . 

MA Lowell, Pilgrim Elctma. 

MA Marlborough, Hardware Specialty Co. 

MA N. Adams, Shine Elctma. 

MA Newton, livStock Proda . 

Ml Livonia, LWC Dista. . 

MN Eden Prairie, Custom Computer Cable 


MN New Brighton, Parts One .... 
NH Hudson, Interconnect of N.E . 
NH Londonderry, Compa North .. 

NH Nashua, Brevan Elchna. 

OR Woodbum, Contech .. 

PA Essington, Tri-Com. 

Rl WarvyicK ARC Elctma. 

TN Nashville, Randolph & Rice .. 
TX Dallas, EDC . 


205-883-7501 

602-483-1112 

714-630-2464 

714-556-7007 

818-700-2991 

818-968-8515 

714-863-1230 

Co. 

213-379-3642 

415-594-0700 

714-261-6777 


408-773-1333 

303-799-4916 

203-366-7200 

203-265-9900 

813-796-0466 

305-834-7777 

404-352-1626 

808-839-1966 

800-323-1231 

312-852-7707 

312- 272-9650 
301-937-8260 
617-821-2111 
617-454-9889 

617-481-8622 

413-664-9933 

617-870-5750 

313- 464-7700 

612-941-5651 

612-633-8079 

603-883-1515 

603-437-5845 

603-889-7230 

503-981-3807 

215-521-3080 

401-732-4038 

615-255-5601 

214-257-0322 


CARSON MANUFACTURING CO., INC., 5453 N. Rural 
SL P.O. Box 20464, Indianapolis, IN 46220, Tel: 317-257- 
3191, FAX: 317-254-2667; Empl: 85 

CARTER MANUFACTURING CORPORATION, 237 
Sugar Road Bolton. MA 01740, Tel: 508-779-5501, FAX: 
508-779-6166; FSC No.: 03929; Empl: 30; Sis. Mgr: Leo 
T. Nichols, VP Sla 

CARTER MOTOR, 400 Stagecoach Trail Warren, IL 
61087-0647, Tel: 815-745-2100, FAX: 815-745-2135; S/s. 
Mgr: John W. Smith III 

CASEMAKER, Stebco Industries, Inc., 1020 West 40th 
Street, Chicago, IL 60609, Tel: 312-254-1221, TWX: 910- 
221-2470, FAX: 312-254-4030; FSC No.: 36-2405334; 
Empl: 25; S/s. Mgr: Allen E Terman 

CASSO-SOLAR, P.O. Box 163, US. Route 202, Pomona, 
NY 10970, Tel: 914-354-2500, TELEX: 475-4099, FAX: 
914-362-1856; Empl: 50; S/s. Mgr: T. Corl 


CATALYST RESEARCH 

A OlViSOKi OF MINE SAFETY APPLIANCES COMPANY 


FAX: 301-321-9584 

CATALYST RESEARCH, Mine Safety Appliances 
Co., Inc., 1421 Clarkview Rd, Baltimore, MD 21209, Tel: 
301-296-7000, Ext 304, TB£X: 898095; FSC No.: 00681; 
Empl: 400; S/s. Mgr: Edward S. Hatch, Jr.; Dist. Mgr: 
Edward S. Hatch, Jr... .. D*1459-1472 


Loca/Sa/es Offices & Reps 

AL Huntsville, Montgomery Mktg.......... 205-830-0498 

CA Los Angeles, Power Partners ........ 213-215-0800 

CA San Diego, Power Partners ... 800-468-5400 

CA San Jose, M.T.S.a& Co. . . 403-288-8862 

CA Santa Barbara Power Partners ....... 800-468-5400 

FL Brandon, ROSimon & Co... 813-689-6524 

FL Ughthouse Point R C. Sirnon & Co. .. 305-941-2757 

GA Norcross, Montgomery Mktg . 404-447-6124 

IL Palatine, T-Squared Assocs.. 312-991-2144 

KS Overland PK, Electri-Rep ... 913-649-2168 

MA Burlington, Anacon Sis. Assocs., Ina .. 617-272-9080 

Ml Farmington Hills, W. R Hummon & Assoc. Ina 

. 313-474-0661 

MN Minneapolis, HeLLite Sis. .. 612-861-6051 

MO St Louis, Electri-Rep .. 314-993-4421 

NJ Springfield F.F. Sylvester Assocs...... 201 -376-3324 

NC Cary, Montgomery Mktg .. 919-467-6319 

OH Dayton, J.C.Hofstetter Co. . 513-296-1010 

OH Medina, J. C. Hofstetter Co... 216-241-4880 

OR Hillsboro,TACAssocs. .. 803-648-6110 

PA Hickory, J.C.Hofstetler .. 412-356-2305 

NC Raleigh, Montgomery Mktg. 919-851-0010 

VA Richmond Glasscock Assocs.. 804740-0063 

Wl Milwaukee, Key Entprs, Inc.. 414-453-9462 

Local Distributors 

MD Savage, Pyttronic. 301-792-0780 

CATEL TELECOMMUNICATIONS, 4050Technology PL 
Fremont CA 94537, Tel: 415-659-8988, TWX: 910-338- 
2263; Empl: 150 


A 


CATON 


FAX: 617-585-2973 

CATON CONNECTOR CORP., Jones River Indl Pk, 20 
Wapping Rd, Kingston, MA 02364, Tel: 617-585-4315; FSC 
No.: 52196; Erhpl; 28; Sis. Mgr: D. Galambos 

.. Cr1300-1304 

Local Sales Offices & Reps 

CA Tarzana, High Voltage SI&. 818-881-9194 

FL Altamonte Springs, Krebs Myton & Assoc. 

. 305-788-9333 

IL Carol Stream, Chemistry, Ltd. 312-690-1736 

MA Tewksbury, Sequal Assocs.. 617-851-4010 

NM Albuquerque, Westfahl&As^. 505-881-0995 

NY Glen Head Uvera Polk. 516-759-9300 

OH Cincinnati, Delta Sales. 513-271-5444 

OR Portland SPS Elctms . 503-297-6919 

PA Trevose, PSA Inc. . 215-245-0513 

TX Plano, Zeus Engrg . 214-423-2027 

WA Redmond SPS ELctms . 206-323-4140 

Can Thornhill OnL RFQ, Ltd.. 416-881-1976 


CITIZEN 


FAX: 213-828-0846 

CBM AMERICA CORP. 2020 Santa Monica Blvd Ste. 
410, Santa Monica, CA 90404, Tel: 213-828-8245, TELEX: 
182508; Empl: 20; Dist. Mgr: Robin Pierce 

. .D*1082-1083 

Local Distributors 

CA Los Angeles, MFI. 213-826-8133 

IL Chicago, Micro Business Elec.. 312-539-2994 

NY Hewlett Metropolitan Sis.. 516-599-7900 

OH Centerville, IPD.. 513-433-2800 

TX Dallas, R Squared Elctms ... 214-406-1117 

Can Toronto, Ont, TLS. .. 416-479-1911 

CCD IMAGING, Fairchild Weston Systems, Inc, 1801 
McCarthy Blvd, Milpitas, CA 95035, Tel: 408-433-2500; 
S/s./Vfgr.'Jim Johnson 

OCOR ELCTRNS., 60 Decibel Rd, State College, PA 
16801, Tel: 814-238-2461, TWX: 510-670-3513; FSC No.: 
12775; Empl: 650; S/s. Mgr. J. Hastings 

CDRL DATA INC., 21642 North 9th Ave, Suite 103, 
Phoenix, AZ 85027-2823, Tel: 602-582-8844, FAX: 602- 
582-2199; FSC No.: 56060; Empl: 25; S/s. Mgr: James J. 
Edwards 
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Manufacturers and Sales Offices Directory 


CHAMPi 


CDS - COLORADO DATA SYS, 3301W. Harr^den, Unit 
C. Engiewood. CO 80110, Tei: 303-762-1640, 800-CDS- 
ATE1, TWX; 910-933-0193, FAX: 303-781-0253; EmpL: 80; 
Sis. Mgr.- Bob Frodoe 

CEAG ELECTRIC CORP, 1324 Motor Ptcwy, Hauppauge, 
NY 11788, Tel: 516-582-4422, FAX: 516-582-4922; FSC 
No.: 57973; EmpL: 200; S/s. Mgr.- Lois Meyer 

CEC, 330 W. Taft Ave, Orange, CA 92665, Tel: 714-637- 
2970; BrpL: 50 

CEC INSTRUMENTS, Imo Industries Inc, 955 Overland 
CL San Dimas. CA 91773, Tel: 714-3944481, TELEX: 
200445 RCA FAX: 818-351-0557; EmpL: 200; S/s. Mgr: 
Lon Acheson 

CELCO, 70 Constantine Dr, Mahwah, NJ 07430. Tei: 201- 
327-1123, TWX: 710-988-1018; FSC No.: 05954; EmpL: 
25; Ste. Mgr.* P. S. Christaldi 

CELESCO TRANSDUCER PRODS, INC, 7800 
Deering Ave, Canoga Pk, CA 91304-5005, Tel: 818-884- 
6860, TELEX: 499-8137: S/s. Mgr: Bart Gudmundson 

CELESTiON INDUSTRIES, INC, 89 Doug Brown Way, 
Holllston, MA 01746, Tel: 508-429-6706, TELEX: 948417, 
FAX: 508-429-2426; Sfe. Mgr.* Barry Fox 


fcELL-COji) 

^^*11 INCORPORATED 


FAX: 215-363-8719 

CELL-CON, INC, 305 Commerce Dr, Exton, PA 19341, 
Tel: 215-363-8552; EmpL: 14; S/s. Mgr: Gene Kiley 

. D«1473 

CENTECH CORPORATION, 200 W. 88th SL 
Minneapolis, MN 55420, Tel: 612-881-8245, TWX: 431- 
0015-L8M, FAX: 612-881-4137; S/s. Mgr: Norton G. 
Saude 

CENTENT CO, 3879 S. Main SL Santa Ana, CA 92707, Tel: 
714-979-6491; EmpL; 12; S/s. Mgr: A Freimanis 

CENTRALAB, See Mepco/Centraiab 

CENTRAL DATA CORP, 1602 Newton Dr, Champaign, IL 
61821, Tel: 217-359-8010, FAX: 217-359-6904; EmpL: 60; 
S/s. Mgr: Earl Jacobson; Dist Mgr: Steve Nagele 

CENTRONIC, INC., Morgan Crucible Co, Electronics 
Div, 1829 B DeHavilland Dr, Dept E, Newbury ParK CA 
91320-1702, Tel: 805-499-5902, FAX: 805-49%7770; FSC 
No.: 63334; EmpL: 20; S/s. Mgr: George Pankau; Dist. 
Mgr: Lou McCall 

C.E PRECISION ASSEMBLIES, INC, 101 S. McKemy 
Ave, Chandler, AZ 85226, Tel: 602-940-0740, FAX: 602- 
961-4754; FSC No.: 67810; EmpL: 10; S/s. Mgr: Henry 
Richards 

CERAMASEAL Box 260, New Lebanon, NY 12125, Tel: 
518-794-7800, TELEX: 14-5442, FAX: 518-794-8080; FSC 
No.: 07601; EmpL: 89; Sis. Mgr: Gene D. Sawin 


Local Sales Offices & Ref)s 

AL Huntsville, Physimetrics .. 205-553-7591 

AZ Phoenix, J. F. Hurlbut Co.. 602-952-9497 

CO Golden, J. F. Hurlbut Co.. 303-279-7796 

FL Orlando. Physimetrics . 407-894-8081 

GA Atlanta, Physimetrics . 404-955-0155 

IL Downers Grove, Physics Equip........ 312-810-9414 

IL ML Prospect, Automation Equip. Co. .. 312-398-7550 

KS Lenexa, Midtec Assocs.. 913-541-0505 

MD Baltimore, R A Wafer Assoc. . 301-744-1133 

MA Boston, P-J Engrg. Sis. . 617-783-0510 

MO SI Louis, Midtec Assocs. . 314-275-8666 

NJ Piscataway, Eastern Metro Assocs. ... 201-752-9292 

NY Farmington, RM. Scanlon Assoc. . 716-924-7450 

NY Piainview, Eastern Metro Assocs.. 516-931-1414 

NY Syracuse, RM. Scanlon Assoc. . 315-437-1271 

NY W. Hempstead, Eastern Metro Assocs. 

. 516-292-1131 

NC Charlotte, JWL Assoc. . 704-541-5750 

PA Clairton, Kurt J. Lesker Co.. 412-233-4200 

PA Feastenrille, Knowles Assocs. 215-322-7100 

TN Knoxville, Physimetrics .. 615-966-7553 

TX Richardson, Spectra Sis ... 214-234-3600 

UT Salt Lake City, J. F. Hurlbut.. 801-595-8818 

WA Seattle, JJ. Assocs .. 206-246-6619 


CERAMAWIRE, Box 1084, Cranford, NJ 07016, Tel: 201- 
276-1170; EmpL: 4; Sis. Mgr: Edward Hamilton 

CERAMIC DEVICES INC., 8145 Ronson Rd, San Diego, 
CA 92111, Tel: 619-560-7575, FAX: 619-560-4906; EmpL: 
40; S/s. Mgr.* Linda Parrish 

CERAMIC MAGNETICS. INC, 87 Fairfield Rd, Fairfield, 
NJ 07006, Tel: 201 -227-4222, TELEX: 138 730, FAX: 201 - 
227-6735; EmpL: 90 

CERA-MITE CORP, 1327 Sixth Avei, Grafton, Wl 53024, 
Tel: 414-377-3500. TELEX: 62916271, FAX: 414-377- 
7309; EmpL: 215; S/s. Mgr: Claude Marquardt 

CERMETEK MICROELECTRONICS INC, 1308 
Borregas Ave, Sunnyvale, CA 94088-3565, Tel: 408-752- 
5000, TWX: 910-379-6931, FAX; 408-752-5004; EmpL: 50; 
S/s. Mgr: Gilbert Chacon 

C.G. INSTRUMENTS, 434 Windsor Pk. Dr, Dayton, OH 
45459, Tel; 513-434-7643, F/\X: 513-434-7643; EmpL: 5; 
S/s. Mgr: Dale K Mann 

CGRS MICROTECH, P.O. Box 102L Langhome, PA 
19047, Tel: 215-757-0284; EmpL: 5; S/s. Mgr: J. Swope; 
Dist. Mgr: J. Swope 

CGTI, 2 Windward Avs, White Plains NY 10605. Tel; 914- 
949-3719, TWX: 710-568-1305; EmpL: 170; S/s. Mgr: G. 
N. Snider 

CHABIN CORP, 890 Fortress SL Chico, CA 95926, Tel: 
916-891-6410, TWX: 910-536-1001; Sis. Mgr: Peter Tunis 

CHACE PRECISION METALS. INC, 1704 Barnes SL 
Reldsvills NC 27320, Tel: 918-342-2381, FAX: 919-342- 
4012; EmpL: 170; Sis. Mgr: Pat J. Urban 

CHA INDUSTRIES, 3565 Haven Avenue, Menlo Park, CA 
94025, Tel: 415-363-8011, TELEX: 334426, FAX: 415-363- 
8061; S/s./Lfgr.* Jack Patten 

CHALCO ENGRG. CORP., Chaleo Industries, Inc, 
15126 S. Broadway, Gardena, CA 90248-1898, Tel; 213- 
321-0121,213-323-5525, TWX: 910-346-7026, FAX: 213- 
323-0405; EmpL: 95; S/s. Mgr: Steven Kierman, Dir. Sis 


Champion 

/ H i n Technologies, Inc. 


FAX; 312-451-7585 

CHAMPION TECHNOLOGIES, INC. 2553 N 
Edgingtoa Franklin ParK IL 60131, Tel: 312-451-1000, 
TELEX; 4880104, ESYLNK; 62931824; EmpL: 175; S/s. 


/\4gr.* John Keilman . A* 1360 

Local Sales Offices & Reps 

FL Clearwater Bch, Perrott Assocs. 813-443-8414 

FL Orlando, Perrott Assocs. 407-288-7748 

FL Orlando. Perrott Assocs .. 305-298-7748 

GA Duluth, Advanced Components Mktg. 

. 404-447-5499 

IN Fort Wayne, R O. Whitesell. 219-432-5591 

IN Indianapolis R-O. Whitesell . 317-359-9283 

lA Cedar Rapids R F. Welerl Co.... 319-377-1575 

MD Glen Bumis Third Wave Solutions ... 301-787-0220 

MA NaticK Wayland Engrg Sis. 617-655-6080 

Ml Southfield, R O. Whitesell Assocl. 313-559-5454 

Ml St Joseph, R O. Whitesell Assoc.. 616-983-7337 

MN Minneapolis Microelectronics Sis .... 612-829-0948 

MO St Louis Abrams Assoa .. 314-569-0447 

NY Great NecK Trionic ^soc.. 516-466-2300 

NY Rochester, Ossmann Comp. Sis. 716-442-4460 

NY Syracuss Ossmann Corrp. Sis. 315-437-7052 

NC Charlotts Quantum Mktg. 704-365-4538 

OH Cincinnati, R O. Whitesell. 513-521-2290 

OH Cleveland, RO. Whitesell & Assoa .... 216-447-9020 

OH Columbus R. O. Whitesell . 614-888-9396 

OH Dayton,RO.Whitesell .. 513-298-9546 

OK Tuiss H. J. Daly Co. ... 918494-7711 

OR Tigard, Elctm. Sources. 503-684-0040 

PA Glensids Koebert Assoc.. 215-887-2310 

PA Pittsburgh, R O. Whitesell . 412-963-6161 

TX Austin, Electra Reps. 512-339-1163 

TX Dallas Electra Reps. . 214-248-3852 

UT West Valley City, Thorson Co. . 801-973-7969 

WA Bellevue, Electronic Sources. 206-451-3500 

Wi Milwaukee, KMA Sis & Co. . 414-259-1771 

EXP IL Franklin Pk, Motorola. . 312-451-1000 


Local Distributors 

AL Huntsvills Hallmark Elctms . 205-837-8700 

AL Huntsvills Pioneer Elctms.. 205-837-9300 

AZ Phoenix, Hallmark Elctms .. 602-437-1200 

AZ Temps Bell Inds .. 602-966-7800 

AZ Temps Western Microtechnig. 602-948-4240 

CA Canoga Pk, Hallmark Elctms. 818-716-7300 

CA Cupertino, Western Microtechnig. 408-725-1660 

CA Garden Grovs Bell Inds. 714-220-0681 

CA Gardens Bell Inds . 213-515-1800 

CA Reseds Jan Dves. 818-708-1100 

CA Rosevills Bell Inds. 916-969-3100 

CA San Diego, Hallmark Elctms. 619-268-1201 

CA San Joss Hallmark Elctms. 408-946-0900 

CA Sunnyvate, Bell Inds. 408-734-8570 

CA Thousand Oaks Bell Inds. 805-499-6821 

CA Torrancs Hallmark Elctms . 213-217-8410 

CA Tustis Hallmark Elctms. 714-669-0662 

CO Englewood, Hallmark Elctrris. 303-790-1662 

CO Wheatridgs Bell Inds. 303-424-1985 

CT Norwalk Pioneer Elctms . 203-853-1515 

CT Wallitigford, Hallmark Elctms. 203-269-0100 

FL Altamonte Springs Pioneer Elctms ... 305-834-9090 

FL Clearwater, Hallmark Elctms . 305-428-8877 

FL Ft Lauderdate, Pioneer Elctms. 305-771-9280 

FL Orlando, Hallmark Elctms . 305-855-4020 

FL Pompano Bch, Hallmark Elctms. 305-971-9280 

GA Norcioss Halirnark Elctrns . 404-447-8000 

GA Norcross Pioneer Elctms . 404-448-1711 

IL Elk Grove VL Bell Inds. 312-640-1910 

IL Elk Grove VL Pioneer Elctms . 312-437-9680 

IL Wooddals Hallmark Elctms. 312-860-3800 

IN Irxfianapolis Bell/Graham. 317-634-8202 

IN Indianapolis Pioneer Elctms . 317-849-7300 

KS Lenexs Hallmark Elctms. 913-888-4747 

MD Columbis Hallmark Elctms. 301-988-9800 

MD Gaithersburg Pioneer Elctms . 301-921-0660 

MA Billercs Hallmark Elctms. 617-935-9777 

MA Lexingtorv Pioneer Elctms. 617-861-9200 

Mi Livonis Pioneer Elctms . 313-525-1800 

MN Bloomirrgton, Hallmark Elctms. 612-854-3223 

MN Minnetonks Pioneer Elctms ... 612-935-5444 

MO Earth City, Hallmark Elctms . 314-291-5350 

NJ Cherry HilL Hallmark Elctms... 609-424-7300 

NJ Fairfield, Hallmark Elctms . 201-5754415 

NJ PinebrooK Pioneer Elctms . 201-575-3510 

NM Albuquerqus Alliance Elctms . 505-292-3360 

NM Albuquerqus Bell Inds . 505-292-2700 

NY Bayshors Brookdale Elctms . 516-242-8033 

NY Fairport Pioneer Elctms. 716-381-7070 

NY Ronkonkoms Hallmark Elctms. 516-737-0600 

NY VestaL Pioneer Elctms . 607-748-8211 

NY Woodbury, Pioneer Elctms . 516-921-8700 

NC Charlotts Pioneer Elctms . 704-527-8188 

NC Raleigh, Hallmark Elctms. 919-872-0712 

OH Cincinnati, Stotts-Friedman Co. . 513-574-7701 

OH Cleveland, Pioneer Elctms . 216-587-3600 

OH Dayton, Bell Inds. 513-434-8231 

OH Dayton, Pioneer Elctms . 513-236-9900 

OH Dayton, Stotts-Friedman Co.. 513-298-5555 

OH Solon, Hallmark Elctms . 216-349-4632 

OH Westorvilte, Hallmark Elctms . 614-891-4555 

OK Tuiss Hallmark Elctms. . 918-665-3200 

OR Lake Oswego, Beil Inds . 503-2414115 

PA Horsham, Pioneer Elctms . 215-674-4000 

PA Pittsburgh, Pioneer Elctms . 412-782-2300 

TX Austis Hallmark Elctms. 512-258-8848 

TX Austin, Pioneer Elctms . 512-835-4000 

TX Dallas Hallmark Elctms. . 214-343-5037 

TX Dallas Pioneer Elctms . 214-386-7300 

TX Houstos Hallmark Elctms. 713-781-6100 

TX Houston, Pioneer Elctms. 713-988-5555 

UT Salt Lake City, Bell Inds.. 801-972-6969 


CENTRALAB 

SWITCHES 

FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

incorporated 
2478 Fleftcher Dr., Los Angeles. California 90039-2897 

™l 800-421-8855 TEL;213-660-1310 

cV800-252-4640 rAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 31EM on REQUEST 


EEM1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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CHAMPt 


Manufacturers and Sales Offices Directory 


WA Bellevue.BelMnds. .. 206-747-1515 

Wl New Berlin, Hallmark Eictms. _____ 414-761 -3000 

Wl Waukesha,BellInds. ......... ...... 414^547-8879 


channel INDUSTRIES, 839 Ward Dr., Santa Bart>ara. 
CA 93111, Tel: 805-967-0171, TELEX: 658416, FAX: 805- 
683-3420; EmpL: 75 

CHANNEL MICROWAVE, TRAK Microwave Corp, 
3/4 Lindsay Court Dundee Technig. Pk, Dundee, Scotland 
DD2 1TY, Tel: 44-382-561509, TELEX: 76266, FAX; 44- 
382-562643; EmpL: 30 

CHAPMAN CORP., P.O. Box 10700,125 Presumpscot SL 
Portland, ME 04104, Tel: 207-773-4726, TELEX; 493 1536 
CHAP UL FAX: 207-775-7369; EmpL: 42; Sfe. Mgr: David 
Hall 

CHARLES RIVER DATA SYSTEMS, INC, 983 Concord 
SL Framingham. MA 01701, Tel: 508-626-1000, TELEX: 
681-7373, FAX: 508-626-1046; EmpL: 170; Sis. Mgr: 
DavkJ Green Dist. Mgr: David Greer 

CHASSIS-TRAK, See General Devices 

CHATHAM CONTROLS, 33 River Rd, Chatham, NJ 
07928, Tel: 201-635-8892; FSC No.: 04814; EmpL: 11 

CHATSWORTH DATA CORPORATION, 20710 
Lassen SL Chatsworth, CA 91311, Tel: 818-341-9200; 
EmpL: 65; S/s. Mgr.-Hank Boehm. D*1232 

CHAUVIN ARNOUX, Chauvin Arnoux-France, 5 
Faraday Dr, Dover, NH 03820, Tel: 603-749-6434, FAX: 
603-742-2346 

CHEMREX INC, ResTech Prods. Div, 6120 E 58th 
Ave, Commerce City, CO 80022, Tel: 303-289-5651, FAX: 
303-289-5283; S/s. Mgr.-Michael P. ManegoW 

CHEMTRONICS INC, 681 Old Willets Path, Hauppauge, 
NY 11788, Tel: 516-582-3322, 800-645-5244. TELEX: 
968567, FAX: 516-582-3046; FSC No.: 21267; EmpL: 112; 
Sis. Mgr: Louis Friedman; Dist. Mgr: Scott Friedman 

CHENANGO INDUSTRIES, INC, 200 Stage Road, 
VestaL NY 13850, Tel: 607-748-1572, TWX: 510-252- 
0899, FAX: 717-879-4220; Sis. Mgr: Rick Hammond 



FAX: 714-838-4742 

CHEROKEE INTERNATIONAL, INC., Core 
Industries, 2841 Dow Avenue, Tustin, CA 92680-7211, 
Tel: 714-544-6665, TWX: 510-101-0493; EmpL: 350; S/s. 


Mgr.-Lonnie Friend . D«1674-16T9 

Local Sales Off ices & Reps 

CA Santa Clara CindeL Ina . 408-988-8331 

CO Longmont Butler Tech. Sis... 303-651-7703 

FL Boca Ratoa Naylor Assoc. . 407-482-5649 

AL Huntsvilla Naylor Assoc. . 205-882-0068 

IL Downers Grove, Richmar Elctma. 312-968-0118 

IL Prairie VL Lima & Assoca .. 913-642-7471 

IN Indianapolia RIchmar Elctma Corp.... 317-846-6383 



SWITCHES - KEYBOARDS DISPLAYS 


FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

JjJ 800-421-8855 TEL:213-6e0-1310 

CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 31EM on REQUEST 


MN Minrraapoiia RobL W. Marshall Co, Inc. 


... 612-929-0457 

MO Ferguson, Lima & Assoca.. 314-521-0785 

NH Londonderry, Bennetron . 603432-9092 

NJ Englewood, Spmng/Nussbaum. 201-569-5666 

NJ Uwrencevilte, DVS Co... 609-896-1112 

NY Ithaca Bob Dean, Inc. .. 607-257-1111 

NY Wappinger Falla Bob Dean, Inc. ...... 914-297-6406 

NC Resch. Triangle Pk, Naylor Assoca, Inc. 

. 612-929-0457 

OH Richfield, GeotronIx. 216-659-6100 

OH Trotwood, GeotronIx, Inc. . 216-659-6100 

OR Beaverton, Elctma N.W. .. 503-629-9241 

PA Allison Pk, GeotronIx, Inc. . 412-487-1770 

TX Houstoa Barry Sla, Inc. 713-784-5860 

TX Richardson, Barry Sla, Inc. 214-234-0255 

VA Fairfax, DVS Co.. 703-273-0050 

WA Redmond, Elctma N.W.. . 206-883-1959 

Can Downsview, OnL Eibit Elctma. 416-633-5050 



FAX: 312-360-3566 

CHERRY ELECTRICAL PRODUCTS, Cherry 
Corporation, 3600 Sunset Avenue, Waukegan, IL 
60087, Tel: 312-360-3500; EmpL: 1,000; Sis. Mgr: George 
Sinnokrak Dist. Mgr: George Di Martino 

. B*1052,1698-1701,1859 


Local Sales Offices & Reps 

AL Huntsville, CSR Elec, Inc... 205-533-2444 

AZ Phoenix, O'Donnell Assoca S.W.. 602-944-9542 

CA San Diego, O'Donnell Assoca, Inc .... 619-578-1645 

CA San Josa O'Donnell Assoca N, Inc .. 408-432-1940 

CA Torranca O'Donnell Assoca, Inc . 213-539-9664 

CO Denver, Spectrum Mktg Assoca, Inc. 

. 303-480-9991 

CT N. Haven, Coakley, Boyd & Abbett Inc 

. 203-239-6217 

FL Orlando, Cahill Assoca. . 407-282-5117 

FL Stuart Cahill Assoca .. 407-288-3113 

GA Atlanta CSR Elctma, Inc. 404-396-3720 

IL Waukegan, Cherry ElctrL Proda. 312-360-3500 

IN Ft Wayna Menze Sla, Inc. 219-747-5616 

lA Cedar Rapida Dy-Tronix, Inc . 319-377-8275 

KS Leawood, Dy-Tronix, Inc. 913-339-6333 

KS Wichita Dy-Tronix, Inc . 316-838-0884 


MA Needham Hgta, Coakley, Boyd & Abbett Inc. 

.' 617-444-5470 

Ml Farmington Hilla Cherry ElctrL Proda, Automative 


. 313-477-4477 

Ml Grand Rapida Miltimore Sis, inc . 616-942-9721 

Ml Novi, Miltimore Sla, Inc... 313-349-0260 

MN St PauL CahilL Schmitz & Cahill. 612-646-7217 

MO Bridgetoa Dy-Tronix, Inc.. 314-291-4777 

NJ Pitman, Colrud Corp.. 609-589-5866 


NJ W. CaldwelL Grimm, Siegel Assoca, Inc. 


... 201-575-9300 

NM Albuquerqua O'Donnell Assoca, S.W. 

. 505-889-4522 

NY Pittsford, Elcom Sla, Inc. 716-385-1400 

NY Skaneateiea Elcom Sla, inc. 315-685-8967 

NC Charlotta CSR Elctma . 704-847-5806 

NC Raleigh, CSR Elctma, Inc . 919-878-9200 

OK Tulsa Comptech Sla, Inc. 918-622-7744 

OR Portland, Westmark Elctma, Inc. . 503-641-8780 

TN Knoxvilte, CSR Elctma . 615-577-1317 

TX Austin, Comptech Sla, Inc. 512-331-8922 

TX Houston, Comptech Sla, Inc. 713-776-8330 

TX Irving, Comptech Sla, Inc.. . 214-751 -1181 

UT Ogden, Spectrum Mktg Assoca, Inc... 801-972-8552 

IN Indianapolia Bell Inda. 317-875-8200 

WA Seattle, Westmark Elctma, Inc.. 206-281-4025 

Can Coquitlam, B.C, r.a Longman Sla, Inc. 

. 604-931-4744 

Can Kirkland, r.n. Longman Sla, Inc. ....... 514-694-3911 

Can Mississauga, Ont, r.a Longman Sla, Inc. 

. 416-670-8100 

Can Ottawa Ont, r.a Longman Sla, Inc. ... 613-564-0100 

Local Distributors 

AL Birmingham,AckRadioSupp.Co. .... 205-322-0588 

AL Huntsville, Bell Inda .. 205-837-1074 

AL Huntsvilla Powell Elctma. 205-539-2731 

AZ Phoenix, Future Elctma . 602-968-7140 

AZ Tempe, Harper S.LO.. 602-967-1464 

AR Little Rock, Carlton-Bates. 501-562-9100 

CA Chatsworth. Future Elctma. 81&-700-0914 

CA Compton, Harper S.LD.. ... 213-979-5090 

CA Gardena Cal Switch. 213-770-2330 

CA Irvine, Future Elctma . 714-250-4141 

CA Los Angelea Elec. Switches . 213-660-1310 


CA Oakland,BrillEletrna ................. 415-834-5888 

CA Sacrarnenta Iritegrated Elec........... 91&424-5297 

CA San Diego, Future Elctrna ........... 619-278-5020 

CA San Diego, Harper &LD. .. ........ 619-578-2500 

CA San Josa Future Elctma .. 408-434-1114 

CA San Josa Harper S.LD. . 408-943-9490 

CA Sunnyvala Target Elclma ..... ..... 408-734-5611 

CO ArvacteL Denver Beta WinhDnics ...... 303-431-7161 

CO Denver, Integrated Elec. .. 303-292-6121 

CT Wallingford, MkJan Elea, Ina .. 203-265-2077 

FL Ft Lauderdala KSM Elctma .. 305-971-5900 

FL Ft Lauderdala Powell Elctma. 305-484-8377 

FL Ft Lauderdala Reptron Elctma. 305-979-8227 

FL Tampa Reptron Elctma. . 813-8534656 

GA Atlarita Ack Radio Supp. Ca.. 404-351-6340 

GA Atlanta KSM Elctma . 404-458-2013 

IL Champaiga Klaus RaJo, Ina ......... 217-356-1896 

IL Chicago, Newark Elctma . 312-784-5100 

IL Palatina OHM Elctma, Ina . 312-359-5500 

IL Wheeling, Hawk Elctma....:. 312-459-4030 

IN FtWaynaBell Inda .. 219423-3422 

IN Indian^lia Bell Inda/Gratiam ....... 317-875-8200 

IN Indianapolia PEI Genesis Elea . 317-879-0700 

IN South Bend, PEI Genesis Elect.. 219-287-2911 

lA Cedar Rapida Advent Elea, Ina . 319-363-0221 

KS Edwardsvilla Tennant Elctma .. 913-441-1801 

MD Columbia Powell Elctma .... . ..... 301-621-8080 

MD Savaga Pyttronic Inda, Ina .. 301-792-0780 

MA Needham, Cronin Elctma, Ina . 617449-5000 

MA Newton, Greene-Shaw Co.. 617-969-8900 

Ml Livonia Reptron Elect, Ina . 313-525-2700 

MN Minneapolia Newark Elctma ... 612-331-6350 

MN Minneapolia Stark Elctma ... 612-332-1325 

MN Minneapolia Sterling Elctma. 612-831-2666 

MO Kansas City, Walters Radio Supp.. 816-531-7015 

MO St Charles Finnigan Elctma. 314-946-6201 

NJ Clifton, J-Mar Elect, Ina . 201-772-6400 

NM Albuquerqua Walker Elctra Supp. .... 505-883-2992 

NY Buffalo, Summit Dista . 716-887-2800 

NY Hempstead, Davis Elctma. 516483-9200 

NY Rochester, Summit Dista. 716-334-8110 

NY Westbury, Tennant Elctma . 516-333-3930 

NC Cary, Powell Elctma. 919-467-1212 

NC WinstOfvSalem, Kirkman Elect. 919-722-9131 

OH Cincinnati, Hughes-Petera Inc.. 513-351-2000 

OH Columbus Hughes-Petera Ina . 614-294-5351 

OH Daytoa Bell Inda. 513-435-8660 

OH Warren, REM Elctma Supp. Co.. 216-373-1300 

OH Worthington, Reptron Elctma. 614-436-6675 

OK Tulsa Radio, Ina . 918*587-9123 

OR Beaverton, Integrated Elea .. 503-641-1690 

OR Portland, Radar Elec. . 503-232-3404 

OR Portland, Tek-Elea. 503-243-5451 

PA Erie, REM Elctma Supp. Co.. 814453-5626 

PA Montgbmeryvilie, Pyttronics Inda, Ina 

. 215-643-2850 

PA Philadelphia Powell Elctma . 215-365-1900 

PA Philadelphia PEI Genesis Elect .800-523-0727, 

800-222-1772 

TX Dallas Southwest Elea, Ina . 214-234-3050 

TX Dallas Wallace Elea Co, Ina. 214-340-0400 

TX Irving, Harper S.I.D. . 214-621-0500 

TX San Antonio, Sherman Elctma Supp. 

.. 512-224-1004 

TX Stafford, Southwest Elea, Ina. 713-2404000 

UT N. Salt Lake City, Integrated Elctma .. 801-298-1869 

UT Salt Lake City, Stand. Supp. Co.. 801-486-3371 

VA Richmond, Sterling Elctma . 804-226-2190 

WA Bellevue, Integrated Elctma, Ina. 206455-2727 

WA Seattle, Radar Elctma . 206-282-2511 

Wl Milwaukea Marsh Elctma, ina. 414-475-6000 

Wl Waukesha Hawk Elctma ... 414-547-4457 

Can Burnaby, ac.. RT/Rae Ind. Elect. 604291-8866 

Can Concord, Ont,Trade Elctma Supp. ... 416-661-7111 


Can Edmonton, Alberta nr/Rae Ind. Elect 

. .. 403451-4001 

Can London, Ont, C. M. Peterson Co., Ltd. 

.. . 519-4343204 

Can Mississauga Ont, Prelco Elect, Ltd. .. 416-678-0401 


Can Montreal, Qua, Prelco Elect, Ltd. . 514389-8051 

Can Nepean, Ont, Prelco Elect, Ltd.. 613-72^1800 


CHERRY SEMICONDUCTOR CORP, 2000 S. County 
Trail, East Greenwich, Rl 02818, Tel: 401-885-3600, 
TELEX: WUI 6817157; FSC No.: WUI 

6817157;;;401-885-5786; EmpL: 365 

CHESSELL CORP., 1 Pheasant Rua Newtowa PA 18940, 
Tel: 215-968-0660, TELEX: 685-1130; EmpL: 72; S/s. Mgr: 
Charles Petty; Dfef. Afgr.-C. Petty 

CHESTER CABLE, Alcatel, N. A, Oakland Ava, Chester, 
NY 10918, Tel: 914469-2141, TWX: 510-249-4813, FAX: 
914469-9935 

CHESTERFIELD PRODUCTS, 37 Midland Ava, 
Elmwood ParK NJ 07407, Tel: 201-797-9655, FAX: 201- 
797-9504; EmpL: 35; S/s. Mgr: M. Perry ....... A*1690 


646 North American offices only. For worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


CLAIRE 


Local SaJes OfHces & Reps 

AZ Phoenix, CPS Assocs, Inc.. 602-246-1097 

CA Pak) Alto, J M Assocs.. 415-857-1260 

CA San Diego, MTM IntL, Inc.. 619-563-8520 

FL Coral Springs, Reynolds & Assocs. Inc. 

. . 305-344-4536 

FL Melbourne, Reynolds & Assocs. Inc. .. 407-259-7000 

GA Atlanta, Reynolds & Assocs., Inc.. 404-925-9115 

MD Baltimore, Advanced Tech. Sis.. 301-323-3140 

MA Framingham, Bengal Assocs. ... 617-877-2639 

MA Randolph, Bengal Assoca. 617-961-4120 

NJ Elmwood Park, L & M Assocs. . 201-797-0441 

NY New York, L & M Assocs.. 212-243-6155 

PA Andalusia, L & M Assoca. 215-245-6658 

TX Richardson, Carl Tinch Sla Co. . 214-231-1322 

WA Seattle, Datacom Assoca, Inc. . 206-285-2525 


CHICAGO CONDENSER CORP, 2900 West Chicago 
Ava, Chicago, IL 60622, Tel: 312-227-7070, FAX: 312-227- 
6646; Sis. Mgr.- Joan Looi 

CHICAGO LASER SYSTEMS, INC, 4034 N. Nashville 
AveL, Chicago, IL 60634, Tel: 312-282-2710, TELEX: 617- 
1269 LASER UW, FAX: 312-282-8455; S/s. Mgr: Bernard 
Alpiner, V.P. 

CHICAGO LOCK CO, 4311 W. Belmont Ave, Chicago, IL 
60641, Tel: 312-282-7177, TELEX: fTT 4994023, FAX: 
312-282-8199; EmpL: 375; S/s. Mgr: Dale N. Padjen 

CHLORIDE ELECTRO NETWORKS. Chloride Power 
Electronics, Inc, Maple Street, Caledonia, NY 14429, Tel: 
716-5384421, TWX: 510-254-0422, FAX: 716-538-8017 

CHLORIDE POWER ELECTRONICS. 10931 Pellicano 
Drive, El Paso, TX 79935, Tel: 915-592-9985, FAX: 915- 
595-1664; FSC No.: 08715; EmpL: 1000; S/s. Mgr: Robin 
Lee 

CHOMERICS, INC.:W.R GRACE & CO, 77 Dragon O. 
Woburn, MA 01888, Tel: 617-935-4850, TWX: 710-393- 
0173; EmpL: 650; S/s. Mgr: William G. Lionetta, Jr.; Dist 
Mgr: Gary L Wood 

CHR INDUSTRIES, INC, Fluorcarbon Co, 407 East SL 
P.O. Box 1911, New Haven, CT 06509, Tel: 203-777-3631, 
TWX: 710-465-0264; EmpL: 116; Sis. Mgr: Frank Reilly, 
Dist. Mgr: Frank Reilly 



ELECTRIC CORR 


FAX: 213-618-8368 

CHRISTIE ELECTRIC CORP., 18120 S. Broadway, 
Gardena, CA 90248, Tel: 213-715-1402, TWX: 910-349- 
6260; FSC No.: 02294; EmpL: 90; S/s. Mgr: Hank Kohnen 

. . 0*1474-1477,1680 


Local Sales Offices & Reps 

CA Los Altos, Frauman Assoca . 415-941-0660 

CA Mission Viejo, Freben IntL Inc.. 714-770-1072 

CA Sacramento, Hikok Entpra. 916-344-1758 

FL Orlando, Newco, Inc.. 305-293-7700 

GA Lithia Springa Newco, Inc.. 404-941-6077 

IN Indianapolia Carter, McCormic & Peirce 

.. 317-244-1685 

MD LaureLCSDS. 301-490-3800 

MA Wayland, Daner-Hayea Inc.. 617-655-0888 

MN Minneapolia Deerland Distra . 612-331-6433 

MO indepeiidenca Engineering Svca, Co. 

.. 816-254-3600 

MO St Louia Engineering Svca, Co.. 314-997-1515 

NY Wantagh, Bytec Repa . 516-781-7400 

NM Albuquerqua Brytec Sis, Inc. 505-884-1123 

OH Cleveland, Carter, McCormick & Peirce 

. 216-779-5100 

OH Dayton, Carter, McCormic & Peirce ... 513-836-0951 

PA Cheltenham, Stein Instrumentation .... 215-379-1990 

PA Pittsburgh, Carter, McCormic & Peirce 

. 412-826-3800 

TX Richardson, Carl Tinch Sla Co. . .. 214-231-1322 

UT Murray, Buttenvorth Mktg.. 801-268-2244 

WA Seattle, Advanced Power Prod. . 206-852-9558 

Wl Genoa City, Vineland Tech. Sla. 414-279-3871 

Local Distributors 

CT Stanford, Aero Quality Sla. 203-351-8500 

GA Atlanta Piemont Aviation Svca . 404-765-1850 

Ml Brightoa Applied Power Proda . 313-227-3604 

TN Memphia Aircraft Parts Inti. ... 901-345-1832 

TX DaJIaa Aviall Corp... 214-357-1811 


TX Houston, Matt Mathews Rechargeable Batteries 

...... 713-641-6449 


CHROMALOX INSTRS. & CONTROLS, 1382 HeiF 
Quaker Blvd, La Vergna TN 37086-3536, Tel: 615-793- 
3900, TELEX: 55-5129, FAX: 615-793-3563; EmpL: 110; 
Sis. Mgr: Mary Hausman. . D*1141 

CHROMATICS, 2556 Mountain Ind Blvd, Tucker. GA 
30084, Tel: 404-493-7000, TWX: 810-766-8099 

CHRONO-LOG CORP., 2 W. Park Rd, Haveitown, PA 
19083, Tel: 215-853-1130, FAX; 215-853-3972; EmpL: 20; 


Sfe. Mgr.'Kathy Jacobs. D*1084 

Local Sales Offices & Reps 

AL Huntsvilla Dynamic Measurements ... 205-535-6663 
Can Don Milla OnL York Ins^a . 416-445-1255, 


CHURCHILL CORP, 344 Franklin SL Box G, Melrosa MA 
02176, Tel; 617-665-4700; FSC No.: 94867; EmpL: 30; Sis. 
Mgr: W. Schermerhom 

CICOIL CORP, 24960 Ava TIbbitta Valencia CA 91355- 
3428, Tel: 805-295-1295, FAX: 805-295-0813; EmpL: 75; 
Sis. Mgr: Tad Shiner 

CIMCO WIRE & CABLE, INC, See Specialty Cable 
Corp. 


CINCH 


CINCH CONNECTOR DIVISION, Labinal 
Components & Systems Inc, 1501 Morse Ave, Elk 
Grove Villaga IL 60007, Tel: 312-981-6000, TWX: 910- 
222-1796; Sis. Mgr: James L Hartranft Jr.; Dist. Mgr: 


Scott Campbell. C*1305-1307 

Local SsJes Offices & Reps 

AL Huntsvilla RO. Whitesell & Assocs.... 205-883-5110 
AZ Scottsdala Pinnacle Eictm. Comp. Sis, Inc. 

. 602-994-0441 

CO Boulder, Front Range Mktg.. 303-443-4780 

CA Calabasaa Centaur Corp.. 818-704-1655 

CA Irvine, Centaur Corp.. 714-261-2123 

CA San Diego, Centaur Corp.. 619-278-4950 

CA Santa Clara Technology Sis, Inc.. 408-727-7200 

CT Branford, Coakley, Boyd & Abbott. 203-481-2218 

CT Westoa South Atlantic Comp. Sla .... 203-226-6547 
FL Orlando, South Atlantic Comp. Sla .... 407-857-3650 
GA Norcrosa South Atlantic Comp. Sla ... 404-447-6154 

IL Itasca Circuit Sla, Inc.. 312-773-0200 

IN Ft Wayne, RO. Whitesell a Assoca .. 219-432-5591 
IN Indianapolia RO. Whitesell a Assoca 

. 317-359-9283 

IN Kokomo, RO. Whitesell a Assoca .... 317-457-9127 
lA Cedar Rapida CH Horn a Assoca ... 319-393-8703 
KS Wichita DLE Elctma . 316-683-6400 


KY Pewee Valley, RO. Whitesell a Assoca 

. 502-241-1441 

MA Needham Heighta Coakley, Bond a Abbett 

. 617-444-5470 

Ml Grand Blanc, R.O. Whitesell a Assoca 

. 313-695-0770 

Ml Grand Rapida RO. Whitesell a Assoca 


. 616-942-5420 

Ml Southfield, RO. Whitesell a Assoca .. 313-559-5454 
Ml St Joseph, RO. Whitesell a Assoca .. 616-983-7337 

MN Minneapolia Tecteam Sla, Inc.. 612-854-6616 

MO St Louia John G Macke Co. .. 314-432-2830 


NJ Hackensack Co£d<iey, Boyd, Abbett/Tylinski 

... 201-440-4114 

NY Binghamton, Empire Tech. Assoca, Inc. 

. 607-772-0651 

NY East Rochesto', Empire Tech. Assoca, Inc. 


. 716-381-8500 

NY Skaneatelea Empire Tech. Assoca, Inc. 

.. 315-685-5703 

NC Raleigh, South Atlantic Comp. Sla .... 919-859-9970 
OH Cincinnati, RO. Whitesell a Assoca ... 513-521-2290 
OH Cleveland, RO. Whitesell a Assoca .. 21&447-9020 
OH Columbua RO. Whitesell a Assoca .. 614-888-9396 

OH Dayton, RO. Whitesell a Assoca . 513-298-9546 

OR Beaverton, Earl a Brown Co, Inc.. 503-643-5500 

PA Chestnut Hill, Deltatronica Inc.. 215-248-0294 

PA Pittsburgh, RO. Whitesell a Assoca .. 412-963-6161 
TN Knoxvilte, RO. Whitesell a Assoca ... 615-694-9476 

TX Austin, Sunbelt Conrpa, Inc. . 512-335-0499 

TX Dallaa Sunbelt Comps, Inc. .. 214-248-8000 

UT Midvala Front Range Mktg.. 801-566-2500 

WA Redmond, Earl a Brown Co, Inc.. 206-885-5064 

Wl Brookfield, Circuit Sla, Inc.. 414-784-7773 

Can Mount Gabriel, Que, Renmark Elctma Ltd. 

. 514-229-5467 

Can Nepean, OnL Renmark Elctma Ltd. ... 613-727-0320 


Can Richrnond Hill, OnL Renrnark Elctrna Ltd. 

.. 418-881-8844 


LoceJ IX^butors 

AZ Tempe, Arrow Elctma . 602-9684800 

CA Can^ Pk, Hallmark Elctma. 818773-4500 

CA Chatsworth, Arrow Elctma. 818-701-7500 

CA Sunnyvale, Anow Elctma. 408745-6600 

CA Sunnyvale, Bell Cable Div. 408745-0400 

CA Sunnyvale, Harper S.LD. . 4089489490 

CA Tustin, Hallmark Elctma. 714-669-4100 

FL Deerfield Beach, Arrow Elctma . 305429-8200 

IL Bensenville, Hallmark Elctma. 312-8683800 

IL Bensenville, Hamilton/Avnet Elec. .... 312-8687780 

IL Itasca, Arrow Elctma . 312-250-0500 

MD Baltirnore, Hallmark Elctrria. 301-9889800 

MD Gaithersburg,Pioneer/Washington ... 301-921-0660 

MA Hingham. Sager Elec. Supp: . 617-749-6700 

MA Nonwood, Gerber Radio Supp.. 617-3282400 

MA Woburn, Arrow Elctma . 617-9388130 

NJ Fairfield, Hallmark Elctma . 201-575-4415 

NY Hauppauge, Arrow Elctma. 518231-1000 

NY Melville, Hamilton/Avnet Elea . 518231-9800 

NY Rochester, Arrow Elctma. 718275-0300 

NC Raleigh, Arrow Elctma. 9188783132 

OH Cleveland, Pioneer/Cleveland . 218587-3600 

OH Dayton, Pioneer/Dayton. 5182389900 

TX Carrollton, Arrow Elctma . 214-3886464 

TX Dallas, Hallmark Elctma. 214-5534300 


CINCH CYLINDRICAL DIVISION, Labinal Compk & 
Systems, Inc, 8821 Science Center Dr, Minneapolis, MN 
55428, Tel: 612-537-1010, FAX: 612-537-9614; Sis. Mgr: 
Jim Simmons 

CINCINNATI ELCTRNS, 2630 Glendale Milford Rd, 
Cincinnati, OH 45241, Tel: 518733-6100, TELEX: 21- 
4452, TWX: 818464-8151; FSC No.: 80045; EmpL: 800 ^ 

CINCINNATI ELECTROSYSTEMS, 420 Wards Comer 
Rd, Loveland, OH 45140, Tel: 518831-6800, TELEX: 
312323 FAX: 513-831-4866; EmpL: 110; Sfe. Mgr: J. 
Patrick Laux 

CINCINNATI SUB-ZERO PRODS, 12011 Mosteller Rd, 
Cincinnati, OH 45241, Tel: 518772-8810, TELEX: 214390 
SUBZERO CIN, FAX: 518772-9119; EmpL: 80; Sis. Mgr: 
Harold Zeilman 

CIPHER DATA PRODS, INC, P.O. Box 85170, San Diego, 
CA 92138, Tel: 6185789100, TWX: 9183381251, FAX: 
618549-8037; EmpL: 2000; Sfe. Mgr: Wes Bankston, VP 
Sla; Dfef./Vgr.* Wes Bankton 

CIPRICO INC, 2955 Xenium Lana Plymoutti, MN 55441, 
Tel: 612-5582034, FAX: 612-559-8799; EmpL: 79; Sfe. 
Mgr: Bill Rost 

CIRCLE ELECTRONICS, A Division of F-Dyne 
Elctms, 3501 Electronics Way, W. Palm Beach, FL 33407, 
Tel: 407-844-1310, FAX: 407-842-1858; Sfe. Mgr: William 
Edwards 

CIRCUIT ASSEMBLY CORP, 18 Thomas SL Irvine, CA 
927182703, Tel: 714-8587887, TELEX: 183109UD, FAX: 
714-855-4298; FSC No.: 52072; EmpL: 275; Sfe. Mgr: 
Edward Cadden 

CIRCUITECH, INC, Division of Heyco, Inc, 542 
Industrial Way West Eatontown, NJ 07724, Tel: 201-542- 
6550, FAX: 201-542-1612; EmpL: 80; S/s. Mgr: Ron Calvo 

CIRCUIT TECHNOLOGY INC, 160 Smith SL 
Farmingdala NY 11735, Tel: 5182988686, TWX: 518 
224-6555; EmpL: 600; Sis. Mgr: Kurt Kuhl 

CIR-Q-TEL, INC, 6600-04 Virginia Manor Rd, Beltsvilla 
MD 20805, Tel: 301-9481800, TWX: 718828-0521, 
ESYLNK: 62756149, FAX: 301-9481874; FSC No.: 21377; 
EmpL: 45 

CIRRIS SYSTEMS^ 1864 S. Stata Ste 90, Salt Lake City, 
UT 84115, Tel: 801-466-6600, 800-424-7747, TELEX: 
446786 Cirris UD, FAX: 801-487-7494; EmpL: 25; Sfe. 
Mgr: Brent Stringham ........ . D*1233 

CIRTECH, EG & G, 15237 Chary SL Shawnee Mission, KS 
66223, Tel: 913-681-2801, TWX: 918749-6806; FSC No.: 
5915; EmpL: 100; Sfe. Mgr.* Wallace C. Wilson 

CITIZEN BUSINESS MACHINES, See CBM America 
Corporation 

CLAIREX ELECTRONICS, Clairex Corporation, 

560 S. 3rd Ave, Mt Vernon, NY 10550, Tel: 914-664-6602, 
FAX: 914-664-6449; EmpL: 192; Sfe. Mgr: Gerald Smith; 
Dist. Mgr: George W. Farrall.. B*1320 


EEM1989 


North American offices oniy. For worldwide reps & distributors, see Vol. W. 
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CLAIRE 


I ardiuM^ , . ^ 

RElAyXSpECIAlTIES 

Much more than Relays... 

SWITCHES ‘ TIMERS - RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • DIODES 


FROM STOCK 

C. P. Clare 

MERCURY/DRY REED 
SOLID STATE, ELECTROMECHANICAL 

RELAYS & SWITCHES 



FREE...NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRITE TODAY 

TOLL FREE 
800-526-5376 

NEW JERSEY 
201-337-1000 

FAX No 
201-337-1862 


I 

REUy/SpECIAlTIES 

17 RARITAN ROAD • OAKLAND, NJ 07436 


CP CLARE 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Onlers Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., 9 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 



ELECTRONICS 

( 415 ) 834-5888 

610 E 10th St . Oakland. CA 94606 


CLAROSTAT 


( 213 ) 452-8002 

^220 Olympic Bl , Santa Moniwi, CA 9041^ 


Manufacturers and Sal^ Offices Directory 


LoceJ Sales <Mces & 

AL Huntsyiiie^ Advanced Comps. Mktg.... 205-881-5413. 

CA Valencia,C&NandAssoca.. 805-254-5844 

FL Boca Raton, Sales Specialists. 305-395-5371 

FL Laiga Sales Specialists .. 813-530-5545 

GA Doraviile^ Advanced Comps. Mktg. .... 404-448-7025, 

IL Chicago, Bemdt Assoc.... 312-283-0713 

IN Carmel, Bemdt Assoc. . ... 317-884-0114 

MA Bolton, Key Sales Assocs.. 617-779-2780 

Ml Royal Oak, Hllltronics. 31S435-0920, 

MN Minneapolis,KM.a. 612-920-8200 

MO Bridgeton, Con Tech, inc.. 314-291-4230 

MO Raytown, Con Tech, Ina. 816-358-8100 

OH RIchflold, Gootronix. 216-659-6100 

OH Trotwood, Geotronix Ina. 51^-854-5939 

PA Allison Park, Geotronics, Ina. 412-487-1770 

PA Newtown Square^ W. Reeves Assoa.. 215-356-7500 

TX Dallas, J. a Guenther... 214-691-8500 

UT Sandy, GTM Assocs.,lna. 801-483-4103 

WA Seattle^ K Levinson . 206-323-5100 

Wl Milwaukee^ Bemdt Assoa. 414-545-8400 

EXP NJ. Oradell, Sylvan Ginsbury .. 201-261-3200 

Lo cal Distributors 

CA Culver City, EV Roberts. 213-870-9561 

CA Hayward, KEA Elctms.. . 415-887-2900 

CA Laguna Hills, Opto Plus.. 714-380-8654 

CA San Carlos, Control Design Supp.,ina 

. 408-996-9197 

CT WalNri^^ S6«W Elctrns.. 203-26&4600 

FL Miami, Elctra Equip. 305-871-3500 

IL Chicago, Beil Indus. . 312-982-9210 

IN Indianapolis, Graham Elctma. 317-634-8486 

IN 'Indianapolis, Meunier Elea Suppu . 800-638-6437 

MD Rockvilla All American Transistor. 301-251-1205 

MA Hingham, Sager Eictma . 617-749-6700 

MA Norweil, Bordewieck Eng Sis.. 617-6584915 

Ml Ann Arbor. Wedemeyer Elctm.. 313-665-8611 

MN Minneapolis, Stark Elctms.. 612-332-1325 

MO St Louis, Van Sickle Radio Elect. 314-621-5000 

NJ ML Laurel, DP. Assocs.. 609-234-5324 

NY Buffalo Summit Distr.. 716-884-3450 

OH Columbus, Hughes Peters .. 614-294-5351 

OK Tulsa, Altair. 918-665-0523 

TX Houston, Altair. 713-462-2410 

TX Richardson, Altair. 214-231-5166 

WA Seattle Radar Elea... 206-282-2511 

Can Willowdale Ont, Electro Sonic. 416494-1666 


GENERAL 

INSTRUMENT 


FAX: 312-262-7819 

C.P. CLARE CORP^ 3101 W. Pratt Blvd, Chicaga IL 
60645, Tel: 312-262-7700, TELEX: 210075; EnpL: 2400; 
Sfa. Afgr. Dermot Brereton; Mgr.* Dermot Brereton 
. B*1410,1442-1443 


Local Sales Offices & Reps 

AL Huntsville, Electramark Assoca. 205-8304400 

AZ Scottsdale Summit Sia.. 602-998-4850 

CA El Toro, Goa Instr, Clare Div.. 714-586-0650 

CA Los Angelee Reed Elctra Mktg . 213-598-6676 

CA San Diege Gary Chilcote Assoca .... 619-728-7678 

CA SanvioseRupi^Sia&Engrg ...... 408-998-8717 

CO Broomfield, Western Region Mktg .... 303-469-8088 

CT Waterbury, ConnTech-Ranan. 203-754-2823 


FL Altamonte Springe Sla Engrg Concepts 

.. . 407-682-4800 


FL Deerfield Beach, Sla Engrg Concepts 

-r:..V.TvTT... 305427-7338 

FL Tampe Sla Engrg Concepts .. 813-854-2859 

GA Norcrose Electramark. 404-446-7915 

IN Indianapolie S(^i€sik Elctra Mktg. 317-842-6204 

lA Cedar Rapide Lorenz Sla Ina . 318-3774666 

KS Morriam, Lorenz Ste. Ina. 913-384-6556 

MD Randallstowa Beacon North Ina . 703478-2480 

MA Needham H^jhte Kanan Assoca .... 617-449-7400 

Ml Troy, Schank Elctra Mktg^. . 313-588-2040 

MN Eden Prairie High Technig Sla Assoca 

. 612-944-7274 

MO St Louie Lorenz Sla . 314-997-4558 

NE Uncoie Lorenz Sla. 402475-4660 

NJ Palisades Park, Janco Technig. 201-941-4008 

NY Hicksville General Instr., Clare Div. ... 516-^3-3645 

NY Rochester, Electra Ste. Corpt.. 718427-7860 

NY Syracuse Electra Ste. Corp.. 315463-1248 

NC Raleigh, Zucker Assoca . 919-782-8433 

OH Cleveland, Baehr, Greenleaf & Assoa 

. 216-892-1770 

OH Dayton, Baehr-Greenleaf & Assoca ... 513439-0724 
OR Portland,WestrnarkElctrnaIna....... 503-641-8780 

PA Erdenheim, Omni Ste.. 215-2334600 


PA Evans City, Baehr-Greenleaf & Assoca 


. 412-776-2151 

TX Daliae Electra Reps. ..... 214-248-3852 

TX Houston, Electra Reps ..... ... 512-339-1163 

UT Salt Lake City, Western Region Mktg 

. 801-486-1646 

VA Sterling Beacon North, Ina .......... 703478-2480 

WA Seattle Weslmark Eictma ina. 206-2814025 


Can Toronte Ont, Generi Instr. Of Caa, Ltd 

.. .... 416-789-7831 

CLARKE-HESS COMMUNICATIONS RESEARCH 
CORP., 220West 19th SL New York. NY 10011,Tel: 212- 
255-2940, TELEX: 238667-RAnD NYK FAX: 212-678- 


2451; FSC Na: 34423; EmpL : 14. 0*1234-1235 

Local Sales Offices^ Reps 

AL HuntsvilleTeqspec... . 205-883-6699 

CT Manchester, ICS Assoca . 203-649-3765 

FL Cocoa Bcfi, Teqspec. 308-783-3444 

FL Palm Harbor, Teqspec........ 813-785-2276 

GA Norcrose Teqspec .. 404-242-7215 

GA SnellvilleTeqspec........ 404-972-7955 

IL Chicago, Pat Und Eictma. 312-726-3513 

IN Indianapolie Pat Und Eictma ......... 317-632-7444 

MA WestIbrd ICS Assoca. 617-692^545 

MN arcle Pinee Pat Und Eictma. 612-786-5770 

NC Winston-Saiern, Teqspec. . 919-765-5553 

OR WIteonvilleSyntsk.... 503-682-2750 

TX Houston, Sciontific Ste. . 713-645-6218 

TX Richardson, Sdentiflc Ste.. 214-231-6541 

Wl Milwaukee Pat Und Eictma.. 414-224-0146 



FAX: 603-742-0481 

CLAROSTAT MFa CO., INC., Hawker Siddeley, 
PLC., 3 WasNngton St. Dover, NH 03820, Tek 603-742- 
1120800-872-0042, TEUEX: MCI 6713344; FSC Na: 
12697; EnfY)L: 600; Ste. Mgr.* Al Pepin (OEM); Dtef.Mgr.* 

Al Tapscott.. .A*1918-1919,2088-2091; B*1009, 

1940-1941 


Local Sales Offices&Reps 

AZ Phoenix, More Sla. 602-268-9201 

AR Little Rock, J. Y. Schoonmaker. 501-378-2168 

CA Costa Mese Gravley&Assoa Ina .... 714-852-9994 

CA Los Altoe Ewing-Foley . 415-941-4525 

CO Englewood Delltron Ca. . 303-741-2122 

CT Weston, Northeast Repa . 203-239-2507 

FL Pompano Beech, HHP Assoca, Ina ... 305-971-5750 

FL Winter Park, HHP Assoca, Ina. 305-740-0320 

GA Atlanta Millar Eictma. . 404634-3350 

IL Rolling Meadowd Sumer, Ina. 312-991-8500 

IN Fort Wayne Needier Sla . 219-447-2123 

IN Indianapolie Needier Ste.. 317-255-8056 

NH Home Off, Clarostat 

. 603-742-1120,1-800-872-0042 

NY Fairport, Leonardo Allen. 716-377-3500 

NY Manhasset Win<X>r Elctr. Ste.. 516-627-9474 

NY Syracuse LD. Allen. 315-437-8387 

NC Raleigh, Millar Eictma. 919-8288840 

OH Dayton, K.W. Elctra Sla. 513-890-2150 

OH Shaker Hgta, KW. Elctra Ste.. 218491-9177 

OK Oklahoma City, JY.Schoonrnaker ... 214-3481650 
OR BeavertoaElectrorteSourceeIna ... 503-627-0838 

PA Allison Park, K.W. Elctra Ste.. 412-487-4300 

TX Daliae J- Y. Schoonmaker... 214-3481650 

UT Sandy, Delltron Ca .. 801-942-4678 

WA Belief Elctra Sourcee Ina. 206-451-3500 

Wi Brookfieid Sumer. 414-784-6641 


CLARY CORP, Precision Instrs. Div, 320 w. Clary Ava, 
San Gabriel, CA91776, Tel: 818287-6111, TWX: 918588 
3369, FAX: 8182887216; EmpL: 70; Sis. Mgr: Stewart 
Nowak; Dtef. Mgr.* Chris Dean 

CLAUSS CUTLERY CO, Akx) Industriee 223 N. 
Prospect St, Fremont OH 43420; Tel: 418332-7344, FAX: 
418332-8077; EmpL: 90; Ste. Mgr: Thomas D. Reinert; 
Dtef. Mgr: Thomas D. Reinert 

CLEAN ROOM PRODS, 1800 Ocean Ave,Rorikonkorne 
NY 11779-6528, Tel: 5185887000, TELEX: 645151; 
EinpL: 110; Ste./Migr.* Robert & Kearton 

CLEVELAND CRYSTALS, Box 17157, EucHd OH 44117, 
Tel: 2184886100, TWX: 810^421-8031, FAX: 218488 
6103; FSC Na: 8K400; EmpL: 46; Ste. Mgr: P. D. Marlowe 


North American offices oniy. Fbr workJwicie reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


COLORA 


CUFTON PRECISION, Utton Systems, Inc^ Marpie 
at Broadway, Clifton Hgts, PA 19018, Tel: 215-622>1000. 
TWX: 510^9-978a FAX: 215^23-6344; FSC No: 86197; 


EmpL: 1000; Sfe. Mgr: CScalles. B-1238 

Local Sales Offices & Reyos 

AZ Phoenix, Clifton Predsion. 602-242-0910 

CA Canoga Pk, Clifton Precision . 818-347-0603 

CA Cupertina Clifton Precision. 408-996-7507 

CA Los Gatos, Luscombe Engrg. Ca. 408-370-2020, 

CA Ontario, Clifton Precision . 714-983-9374 

CA San Clemente^ Clifton Precision . 714492-6904 

CO Denver, Motion Technig.. 303-757-3003 

FL Longwoodl Boetto Corpi. 407-331-1771 

MA W. Newion, Laroom Ina. 617-244-2053 

MN Eden Prairie^ PWC, Ina. 612-934-1409 

MO SL Louis, Midwest Meridian. 314-8784441 

OR Tigard, Vantage Corp. . 503-620-3280, 

PA Clifton Heights, Eastern Sis. . 21&622-1000 

TX Garland, Carey, McMaNII & Assocs.... 214-681-1414 

Ml Grand Rapids, Midwest Meridian. 616-698-7391 

WA Bellevue^ Vantage Corpi. 208455-3460, 


COGNITRONICS, 25 Crescent St, Stamford, CT 06906, 
Tel: 203-327-5307, TWX: 710474-3523, FAX: 203-327- 
2002; EmpL: 140; S/s. Mgr: Vincent Harrison 

COHERENT COMMUNICATIONS SYS. CORP, 60 
Commerce Dr., Hauppauge, NY 11768, Tel: 516-231-1550, 
TELEX: WUI96-1439, FAX: 516-231-0018; EmpL: 150; Sfe. 
Mgr: William Hendrix 

COHERENT GENERAL, INC., Picker Rd, Sturbridge. MA 
01566, Tel: 508-347-2681, TELEX: 95-1806, FAX: 508- 
347-5134; Eir^: 200; Sfe. Mgr: WilHam H Shiner 

COHERENT, INC, P.O. Box 10321, Palo Alta CA 94303, 
Tel: 415-493-2111, TELEX: 34-8304, FAX: 415493-1566; 
EnpL: 1625; Sfe. Mgr: Paul Crosby 

COHU, INC, Elctma Otv, 5755 Kearny Villa Rd, San 
Diego, CA 92123, Tel: 619-277-6700, TELEX: 910-335- 
1244, FAX: 619-277-0221; FSC Na: 05157; ErrpL: 165; 
Sfe. Mgr.* Jeff Tyler 


NY Scottsvilla Floring & Assocs, Ina ..... 716-8894614, 
NC Greensboro,BrandeK^ephens ....... 919-274-6952, 

PA West Chester, TCA.. 215-692-6853, 

TX Dallas, Control Components Ina. 214458-8877 

COLLINS AVIONICS DIVISIONS, Rockwell IntL, 400 
ColKns Rd NE, Cedar Rapids, lA 52498, Tel: 319-395-1000, 
TELEX: 464421, TWX: 910025-1321; En^rL: 4,325; Sfe. 
Mgr: RN. Thorpe 


CoSner SenicMHlKtoP 


FAX: 214-233-0481 

COLLMER SEMICONDUCTOR, INC, 14368 Proton 
Rd, Dallas, TX 75244, Tel: 800-527-0251, 214-233-1589, 


CLIMATRONiCS, 140 Wilbur PI, Bohemia, NY 11716, Tel: 
516-567-7300, TELEX: 5101007669; EmpL: 46; Sfe. Mgr: 
David Gilmore 

CUPLITE, See Visual Communications 

CLOVER ELCTRNS, INC, 568 Corinth Rd, PO Box 97a 
Newnan, GA 30264, Tel: 404-251-5323, FAX: 404-251- 
7542; EmpL: 50; Sfe. Mgr: Patricia A Walker 



CML MACARR, A Marine Electric Systems Co., 50 

Canal St, P.O. Box 1135, CHfton, NJ 07014-1135, Tel: 201- 
471-6800, TELEX: 139 039; FSC No.: 00062; Enry)L: 100; 


Sfe. Mgr.* Gary Mandell.. D-1009 

Local Sales Offices 8 Reps 

Wl Prembina The Winn Agy.. 715-324-6129 

Mi Detroit Bill Teplitz Associates . 216439-3265 

OH andnatU, Teplitz Assocs.. 513481-1648 

OH Cleveland, Teplitz Assocs.. 216439-3265 

, Can MontreaL Metrone. 514-483-2323, 


CMV SOFTWARE SPECIAUSTS INC, 5009 W. 12th SL 
Sioux Falls, SD 57106 Tel: 605-338-6645 

COAST COIL CO, Coast Magnetics, 5333 w. 
Washington Blvd, Los Angeles, CA 90016, Tel: 213-936- 
6188, TEUEX: 686103 AMI SPACE ASA; FSC Na: 05254; 
EmpL: 50 

COASTCOM, P.O. Box 27068, Concord, CA 94527, Tel: 
415-825-7500, TWX: 910481-5781; FSC Na: 415 
682-2015; EmpL: 100; Sfe. Mgr: Thomas M. Hreska Naf'L 
Dir. Sis. 

COAX CONNECTION, 1736 Front SL Yorktown Hgts, 
NY 10598, Tel: 914-962-2303, 800431-2103, FAX: 914- 
962-2296; FSC Na: 13-3289669 ... C*1308 


COILCRAFT, 1102 Silver Lake Rd, Cary, IL 60013, Tel: 
312-639-2361, TELEX: 216376 TWX: 910-651-2251, FAX: 
312-639-2366; EmpL: 1200; Sis. Mgr: Larry Thomp^ 
. AO225-1230 


Local Sales Offices & Reps 

AZ Lake Havasu City,T.J.Mktg . 602-453-3233 

CA SanJosaWestron . 408-997-7332 

FL LauderNIL InnoveOive Mktg. 305485-6869 

KS Olatha Advanced Tech. Sis.. 913-782-8702 

MA Braintrea Cdicraft .. 617-848-9194 

Ml Clark Laka Dick Trull. 517-529-9285 

MO St Louis, Advanced Tech. Sla. 314-878-2921 

NC Raleigh, Rick Bums Assoa .. 919-876-2224 

TX El Pasa Collcraft. 915-592-7891 

VA Lynchburg M & S Mfg. Svc& . 801-272-5643 

WA Kirkland DML ina. 206-8234798 

Can OakvillaOnLHaltronics. 800-387-7955 


COIL-Q CORP, 340 Bronxville Rd, Bronxviila NY 10706 
Tel: 914-3374775; EnpL: 12 

COIL WINDING EQUIPMENT CO, RR Plaza PO. Box 
660, Oyster Bay, NY 11771, Tel: 516-922-5660, TELEX: 
14-3126 FAX: 516-922-5029; EmpL: 25; Sfe. Mgr. Joseph 
Ftasorm 


» . c\/to^aitr>n 


FAX: 201-371-0318 


TWX: 910-869-5462; ErrpL: 50; Sfe. Mgr.* Gene Uecker 
. A*2170-2177; D*1681 


LocalSaies Offices&Reps 

CA Playa Del Rey, Corcoran Assocs.. 213-8234589 

TX DallaaColhnerSerniconductorIna ... 800-527-0251 

H. Des Plainea Electron Mktg. Corp.. 312-298-2330 

IN Ft Wayna Arete Sfe. Ina. 219423-1478 

IN Greenwood Arete Sfe. Ina. 317-882-4407 

KS Lenexa Midtec Assocs, Ina. 913-541-0505 

CA & Mission Vieja Colbner Semiconductor Ina 

. 714-582-2188 

MA N. Burlingtoa Omni-Rep. 617-2454511 

MN Minneapolfe, Loren Qreen Assocs. .... 612-571-6666 

CA San Josa Comtech Mktg.. 408-294-5445 

MO St Loufe, Midtec Assocs, Ina. 314-275-8666 

NJ Nutley,Falk-BakerAssoc& . 201-661-2430 

NY Clark Milfe,KLM Gamer . 315-853-6126 

NY Pittsfbrd KLM Gamer. 716-381-8350 

NC Cary, Tec Rep Svess Ina . 919-467-6444 

NC Chariotta Tec Rep Svc& Ina . 704-342-3900 

OH Beachwood Eictmi Salesmasters. 216-631-9555 

OR Portland Elctm. Engrg. Sfe. . 503-639-3978 

PA Hatbora Electro Rep . 215-6744421 

Rl Cumberland Omni-Rep. 401-438-3423 

TN Brentwood Tec Rep Svea ina. 615-832-0449 

CO Goldea J. F. Hurlbut Ca. 303-279-7796 

TX Austia Barry Sfe, ina. 512-837-3616 

TX Houstoa Barry Sfe, Ina. 713-784-5860 

CT Madisoa Omni-Rep . 203421-4561 

FL Oktsmar, Boggs & Assoca. 813-855-1812 

TX Richardsoa Barry Sfe, Ina. 214-234-0255 

VA Richmond Glasscock Assoca. 804-740-0063 

FL W. Palm BdL Boggs & Assoca. 305478-8062 

WA Redmond Elctm. Engrg. Sfe. '.. 206-883-3374 

Wl Waukesha Electron Mktg. Corp. . 414-547-1505 

GA Alphretta Tec Rep Svea, Ina. 404-594-8973 


COLDER CORP, 26E Buffington SL irvingtoa NJ 07111, 
Tel: 201-371-9500, TWX: 710-995-4416; EmpL: 50; Sfe. 


Mgr: Roberta Bryner. A*1920-1921 

Locai Sales OfHces & Reps 

IN Fort Wayna Walter W. Bieberich. 219-432-2537 

TN Fainriew, Walter W. Bieberich. 615-799-0120 


COLE HERSEE CO, 20 Oid Colony Ava, Bostoa MA 
02127-2467, Tel: 617-268-2100, TELEX: 94-0901, FAX: 
617-268-9490; Sfe. Mgr: Wesiey L Peterson 


Local Disbibuttxs 

IN CarmeL Altex Elctma, Ina . 317-848-1323 

IL Chicaga NEP Elctms, Ina. 312-625-8400 


COLXDRADO 
CRYSTAL CORP 


COAXIAL DYNAMICS. 15210 Industrial Parkway. 
Cleveland OH 44135, Tel: 1-80OCOAXIAL FAX: 216-267- 
3142; EmpL: 40; Sfe. Mgr: R J. Scott; Ofef. Mgr: J. R Ittel 

COAXrrUBE corp, 245 Naylor Mill Rd, Salisbury. MD 
21801, Tel: 301-546-3911, FAX: 301-546-3913; EmpL: 10 

CODER ELECTRONICS, 102 Hamilton Ava, Stamford CT 
06902, Tel: 203-327-0003, TWX: 710474-3371. FAX: 203- 
359-6319; FSC Na: 28909; Err^rL: 100; Sfe. Mgr: Saul 
Haffner 

CODAR TECHNOLOGY, INC, 1500 Kansas Ava, Bldg 
2E, Longmont, CO 80501, Tel: 303-776-0472, TELEX: 
4947090 Codar, FAX: 303-776-1806; EmpL: 60; Sfe. Mgr: 
D. MacDonald 

CODENOLL TECHNOLOGY CORP, 1086 N. Bwy, 
Yonkera NY 10701, Tel: 914-965-6300. TELEX: 646159; 
EmpL: 104; Sfe. Mgr: Paul A OBrien; Dfef. Mgr: Paul A 
O'Brien 

CODY ELECTRONICS, INC, 2284-C Ringwood Ava, San 
Josa CA 95131, Tel: 408432-7570, FAX: 408432-1891; 
EmpL: 30; Sfe. ^C.* Patrick Sargent 



instrument corp 


FAX: 714-241-9061 

COLE INSTRUMENT CORP., 2650 d. Croddy Way. 
Santa Ana CA 92704, Tel: 714-556-3100, TELEX: 678421; 
FSC Na: 31946; EmpL: 60; Sfe. Mgr: P. Hanson 
.. . B-1702 


Loced Sales Qfififees & Reps 

AL Huntsvilia Brandet-Stephens . 205-8830445, 

AZ Soottsdala Advent Compa . 602-481-0044 

CA Anaheim, Gabriel & Assoca . 714-666-0660 

FL Deerfield Bch, Brandel-Stephens. 305427-5441, 

FL Orlanda Brandel-Stephens. 305427-5441, 

GA Atlanta Brandel-Stephens . 404-261-7579, 

IN Ft Wayna Naunas Sfe. Ca ... 219-4324792, 

MD Gaithersburg Carwithen Assoca . 301-921-9545, 

MA Norwood Tom Maguire & Assoca .... 617-551-0500, 

MN Minneapolfe, Design Technig Ina. 612424-7605, 

MO St Loufe, Harris & Hanson. 314432-3611 


FAX: 303-667-3500 

COLORADO CRYSTAL CORP^ 2303 W. 8th St, 

Loveland CO 80537, Tel: 303-667-9248; FSC Na: 33096; 


EmpL: 105; Sfe. M^: David Lind. A«1361-1363 

Local Sales Off ices & Reps 

CA CalabasaaShelSchreiberAssoca .^. 818-703-8083 

CA Los AltoaKolm Mktg Assoa . 415-948-2635 

lA Cedar Rapkfe, Barnes Midwest Sla ... 319-393-9790 
KS Overland Park, Barnes Midwest Sfe. .. 913469-9688 

MA Randolph,Bengal...... 617-9614120 

OR BeavertoaLD.Elctma. 503-649-6177 

TX Austin, Oeler & Menelaides. 512-453-0275 

TX Dallaa Oeler & Menelaides .. 214-361-8876 

TX Houston, Oeler & Menelaides.. 713-682-7001 

WA Snohomish, L-D. Elctrna .. 206-568-0511 


COLORADO DATA SYSTEMS, INC, 3301W. Hampden 
Ave, Unit C, Englewood CO 80110, Tel: 303-762-1640. 
TWX: 910-933^)193, FAX: 303-781-0253; Err^: 80; Sfe. 
^ Mgr.* Robert L Frod^ 

COLORADO VIDEO, INC, Box 928, Boulder, CO 80306, 
Tel: 303-530-958d TWX: 910-940-3248 FAX: 303-530- 
9569; EmpL: 26; Sfe. Mgr.* N. K Bennett 
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COLORG 


Manufacturers and Sales Offices Directory 


CCX.ORGRAPHIC COMMUNICATIONS CORP, New 
Peachtree Rd, RO. Box 80448. Atlanta, QA 30366, Tel: 
404^455-3921, FAX: 404-458-0616; EmpL: 50; Sis. Mgr: 
ElyseMintz 

COLT ELECTRONICS CO, INC, 15301 West 109th SL 
Lenexa, KS 66219, Tel: 913-888-1673, FAX: 913-888- 
3666; ^s. Mgr.’Michael S. Lynn 

— Advertisement —-- 

Our line of tumable RF coils affords highest Q 
and stability in filter applications from audio 
thru VHF. Values of .027 to 100,000 uH spaced 
in a 10% series have overlapping turning 
ranges. We also make wideband matching 
transformers, power splitter combiners. 
Directional couplers, audio transformers, fixed 
and tunable filters. We will also design and 
fabricate any of the above items to your specific 
requirements. 

• Compact, console mounted, AIRCRAFT 
FUEL MANAGEMENT COMPUTER 
displaying fuel efficiency, ground speed, 
aircraft gross weight, fuel weight, fuel flow, fuel 
used and flying range in both miles and 
hours/minutes. 

• AIRCRAFT CABIN DISPLAY featuring 
cockpit selectable programmable messages and 
flight parameters displays including ALT, GS, 

OAT, HDG, TTD and Time of Day. Also 
cockpit selectable ordinance displays of No 
Smoking, Fasten Seat Belts, Don Oxygen 
Masks and Extinguish All Smoking Materials. 

• AIRCRAFT COCKPIT PANEL 
INDICATORS for DME/INS distance, wind 
direction and various custom applications. 

• CTS-703 DME INDICATOR TEST SET 
featuring the ARINC 568 32BRT serial data 
word. 


COLT TECHNOLOGY CORP, 15301 West 109th St, 
Lenexa, KS 66219, Tel: 913-888-1673, FAX: 913-888- 
3666; EmpL: 80; S/s. Mgrj Jeffrey a Lynn 

-Advertisement- 

• TURNKEY PRODUCT DESIGN AND 
MANUFACTURING. 

• ELECTRONIC PRODUCT DESIGN 
including circuits, microprocessor 
hardware/software and packaging. 

• COMPLETE CAD SERVICE BUREAU 
offering layout, digitizing, pen plotting, laser 
photo plotting, film scanning, clean up, 
panelization, schematic and production 
documentation, photo tools and drill/rout 
tapes. Data accepted from schematics, layouts, 
films, diskettes, mag tapes and modem 
transfers. 

• PRINTED CIRCUIT BOARD 
FABRICATION of surface mount and 
conventional through hole single, double and 
multilayer boards to IPC, UL and MIL Specs. 

Quick turn, prototypes, and small to medium 
production quantities. 

• CONTRACT ASSEMBLY AND TESTING 
of surface mount and conventional through 
hole circuits, chassis, cables, electro mechanical 
and mechanical assemblies. 


COLUMBIA CHASE CORP, HUMISEAL PIV, See 
HumiSeal Div. 

COLUMBIA COMPONENTS, 9 Division St, Sidney, NY' 
13838, Tel: 607-563-3520; FSC No.: 59178; EmpL; 12; Sis. 
Mgr.‘Helen Montren 

COLUMBIA ELCTRN. CABLES DIV, See Carol Cable 
Co, Inc, Columbia Elctra Cables Div. 

COLUMBIA RESCH. LABS, Macdade Blvd & Bullens La, 
Woodlyn, PA 19094, Tel: 215-872-3900, TWX: 510-669- 
3625, FAX: 215-872-3882; FSC Na: 07571; EmpL: 95; S/s. 
Mgr.'Robert Hartzeli 

COLUMBUS ELECTRIC MFG. CO, Switch Diviston, 
Route 3, Box 90, Piney Flats, TN 37686, Tel: 1-800-251- 
7828, TELEX: 533090 CEMCO USA; EmpL: 160; Sfe. Mgr: 
John P. Lipscomb 

COLUMBUS INSTRUMENTS, 950 N. Hague Avsl. 
Columbus, OH 43204, Tel: 614-488-6176, TELEX: 246514; 
Sis. Mgr: Jan CzeMewski 

COMAIR ROTRON, A KLI Company, 12 North Street 
Saugertles. NY 12477, Tel: 914-246-3615, TELEX: 551496, 
TWX: 510-247-1941, FAX: 914-246-1176; FSC No.: 
5Y921; EmpL: 800; Ofef. Mgr: Richard T. Ba^ 

LocsJ Sales CXfk^ & Reps 

AL Huntsville;MontgomeryMktg,Inc .... 205-830-0498 


AZ Phoenix,westrep..... .. 602-820-9932 

CA Anaheim,Westrep .......... .... 213-404-3881 


CA San Diego, Hadden Assocs. --.... 619-565-9444 

CA Santa Clara, Westrep. 408-988-8833 

CO Littleton. Lange Sis, Inc. . 303-795-3600 

FL Altamonte Springs, Semtronics . 305-831-8233 

FL Clearwater. Semtronics .. 813-461-4675 

GA Norcross, Mon^omery Mktg, Inc.. 404-447-6124 

B- (Northern), Sumer, Ina. 312-991-8500 

IN Ft Wayne, Frank J. Campisano Ca ... 219-486-6443 

IN Indianapolis, Frank J. Compisano Co. ^ ___ 

.... 317-253-7651 

lA Cedar Rapids, S&O Sis. . 319-363-7323 

MD Columbia, L D. Lowery, Inc.. 301-381-0225 

MA Chelmsford, J.E Boeing Co. .. 508-256-5800 

Mi Southfield,RathsburgAssocs,Inc..... 313-559-9700 

MN Mendota Hgts, G-ll Sis, Inc . 612-454-3086 

MO Biidgetowa Cen Tech, Inc . 314-291-4230 

MO Raytown, Cai Tech, Inc. 816-358-8100 

NJ Springfield, F. F. Sylvester Assocs. .... 201-376-3324 

NY Saugerties, Comair Rotron, inc . 914-246-3615 

NC Raleigh, Montgomery Mktg, Inc. . 919-851-0010 

OH Cincinnati, Frank J. Campisano Co. ... 513-574-7111 

OH Cleveland, Conponents, Inc. 216-243-9200 

OK Tulsa. Ammon & Rizos Co. . 918-749-6116 

OR Beaverton, Evergreen Mktg. Grp.. 503-643-8020 

PA BroomalL L D. Lowery, Inc . 215-356-5300 

TX Austin, Ammon & Rizos Co.. 512-454-5131 

TX Houston, Ammon & Rizos Co. . 713-781-6240 

TX Richardson, Ammon & Rizos Co. . 214-644-5591 

UT Salt Lake City. Lange Sis, inc . 801-487-0843 

WA BothelL Evergreen Mktg Grp.... 206485-8063 

Wl Brookfield, Sumer, Inc. ... 414-784-6641 

PR Hato Rey, Semhonics . 809-7660700 


Can Hamilton, Ont, Cartwright/Southall Assocs, Inc 

... 416528-0294 

Can Montreal PQ. McIntyre Agencies Ltd. 

. 514-731-9617 

Local Distributors 

CA Garden Grov^ Richey/Westem Elctmc 


.. 714-895-0060 

IL Chicago. Newari< Elchns. . 312-784-5100 

Mi Uvonia, RS Elctms.. 313-5261155 

MN Minneapolis, Staling Elctms.. 612-831-2666 

NY Buffalo, Summit Distrs, Inc. 716887-2800 

NY Hauppajge, Arrow/Kieruiff Elec Grp. 

. 516231-1000 

NY Westbury, Schweber Elctms.. 516334-7474 

PA Philadelphia, Almo Elctms, Inc . 2166964000 

TX Dallas, Hall-Mark Elctma . 214-553-4300 

TX FL Worth. Allied Elctms.. 817-3365401 

WA Bellevue;AlmacElctmcCorp. .. 206-643-9992 

Can MontreaL Que, Preico Etotms, Ltd.... 514-3868051 
Can Scarborough,Ont,CarstenElctrna ... 4164967705 
Can Willowdal^ Ont, Electrosonic .. 416494-1666 


CXDMARK CX)RP, 93 West Street Medfield MA 02052, Tel: 
508-3568161, FAX: 5063562267; EmpL: 35 

CX^^TEL USA, INC, 22 Eagle Rd, Commerce Pk, 
Danbury. GT 06810, Tel: 206797-9445, TELEX: 643-011, 
FAX: 2067969298; Sfe. Mgr.' Trm Papp 

COMCAB, Wakefield National, Inc, 8255 Black Run Rd, 
Nashport OH 43830, Tel: 614-8262468, FAX: 614-826 
2796; EmpL: 30; Sfe. Mgr: Susan Inderwish; Dist. l/lgr: 


Susan Inderwish 
Local Sales Offices & Reps 

CA Freemont Nicor, Inc.. 415-4260900 

MD Poolesville,WesterlyASSOC& . 301-972-8176 

MA Holliston, Olson Mktg . 508-4268066 

Ml Ann Arbor, Augnat Assocs. . 313-6663134 

MN Minneapolis, Paul Ericson & Assocs, Inc 

... 612-831-5016 

NY Rochester, Just Right Elctms.. 716-442-2561 

OH Akron, Augnat Assocs... 2162761211 

OH Wadsworth, Communication Cables & Connectors 

. 2163368780 

OR Tualatin, Nicor, Inc . 503-692-0421 

WA Redmond Nicor, Inc. 2068863660 

COMCLOk, INC., 1142 N. Gilbert SL Anaheim, CA 92801, 
Tel: 714-991-1580, 8063369825, FAX: 714-491-9825; 

EmpL: 27; S/s. Mgr.'Herb Plumhoff. A*1364 

Local Sa/es Offtoes & Reps 

CA Arcadia. HMC. 818-447-0958 

CA San Jose; Blue Elctms. Sis. ... 406248-4399 

CO Denver, Electrophase. 3062960443 

MA Peabody,6KAssocs. .. 5065368068 

OR Portland SPS Elctms. . 506297-6919 

TX Rockwalt Eatman Mfg Rep. . 214-771-1903 

Local Distributors 

CA Fountain Valley, Ecliptek. 714-963-4009 

CA Stanton, Inductive Comps... 714-8263420 

CA Sunnyvale, Target Elcfrns.. 406734-5611 

FL Ft Uuderdale, Savoy Elctms.. 806327-1282 


COMDATA CX)RP, 7900 N. Nagle Ave, Morton Grove, IL 
60053, Tel: 312-4769600, TELEX: 4931765 

CX)MLiNEAR COPP, 4800 Wheaton Drive, Fort Collins, 
CO 80525, Tel: 3062260500, TELEX: 460881; FSC No.: 
62839; EmpL: 160; Sis. Mgr: John Perzow; Dist. Mgr: Bill 
Henderson 

Comm/Scopejnc. 

NETWORK CABLE DIVISION 

FAX: 704-328-3400 

COMM/SCOPE, INC., Network Cable Div., P. o. Box 

1729, Hickory. NC 28603, Tel: 704-324-2200. 806982- 
1708, TELEX: 802-166; Sfe. Mgr: Nita Hunsucker 

.. ... 0*1831-1839 

Local Sales C^ices & Reps 

CA Los Angeles, Richard Bolf .. 2163061025 

IL Palatine; Gregg Winn. 312-7069190 

MA Boston, John Kennedy.. 606886-6906 

MD Rockville, John Muilett. 301-881-3862 

NH Nashua, Dan Heffeman. 603-673-4908 

GA Atlanta, Larry Bushwick. 404-4361959 

TX Plano, Steve Britton . 214-5966065 

COMMUNICATION DEVICES, INC, 1-670 Progress 
Ave, Scarborough, OnL CAN Ml H3A4, Tel: 416-439-6320, 
TELEX: 06625428, FAX: 416-4367359; EmpL; 137 


COMMUNICATIONS INSTRUMENTS, INC, P.O. Box 
520, Hwy. 74 East Fairview, NC 28730, Tel: 704-6261711, 
TB.EX: 577436, FAX: 704-6261439; FSC No.: 58614; 
EmpL: 360; Sfe. Mgr: R McClinton. 8*1444-1448 


Local Sales Offices & Reps 

AL Huntsville, Macro Mktg Assoa. 2068869630 

AZ Phoenix, CPS Assocs.. 602-2461097 

CA Long Beach, R D & D Sis. Engrg . 2169861116 

CA Santa Clara, Ross Mktg .. 406988-8111 

CT Torrington, Phoenix SI& . 2064967709 

FL Oviedo. Conley &Assoca . 3063663283 

GA Atlanta, ElectroAir. 404-351-3545 

IL Arlington Hts, MB SI& . 312-392-9499 

IN Ft Wayne. Denton Mktg. 219-4860665/1264 

lA Cedar Rapids, C. H. Horn & Assocs. .. 319-3968703 

KS Lenexa, Midwest Tech. Sis.. 913-8865100 

MD Elllcott City, Doss Elctms.. 301-4661336 

MA Needham, Component Technig, Ina .. 617-449-8490 

Ml Grosse Pointe Park, Greiner Ask>cs, Ina 

. 3164960188 

MN North Mankato, El Sfe. 507-3465786 

NY East Rockaway, HU Comp. Tech. .... 5165962999 

NY Syracuse, M. M. Hare Co.. 31&457-6859 

NC Raleigh, Godwin Assocs. . 9168768000 

OH Cleveland Arthur K Baler Co. . 216461-6161 

OH Dayton, Arthur H. Baler Co. . 516276-4128 

OR Beaverton, Quest Mktg, Ina . 506641-7377 

WA Bellevue; Quest Mktg . 206747-9424 

Can Montreal, Que, Enrp^o Sfe Ca. 514-341-6420 


Can Richmond HilL Ont, Renmark Elctms, Ltd (Off. Na 1) 
. . 416881-8844 


Local Distributors 

AL Huntsville, Time Elctms. . 206721-1133 

AZ Tempe, Time Elctms..«.... 602-967-2000 

CA Anaheim, Time Elctms. . 714-937-0911 

CA Chatsworth, Time Elctms.. 8169967200 

CA San Diega Time Elctms.. 6165861331 

CA Sunnyvale, Time Elctms.. 406734-9888 

CA Torranca Time Elcbna. . 216320-0880 

CO Englewood Time Elctms.. 306799-8851 

CT Cheshire, Tme Elctms. .. 206271-3200 

FL Ft Uuderdale, Time Elctms.. 306974-4800 

FL Orlando, T & T Prods, Ina. 306857-2282 

FL Orlando, Time Elctms.. 306841-6565 

GA Norcross, Time Elctma. 404.4484448 

IL Wood Dale, Time Elctms.... 312-3560610 

MD Columbia, Time Elctms.. 301-964-3090 

MA Peabody,Time Elctms. . 617-532-6200 

MN BkxHnirij^on, Tirne Elctms. . 612-532-1250 

MO StLouis, Time Elctms. . 314-391-6444 

NJ Pine Brook, Time Elctms.. . 201-582-4611 

NY E Syracuse, Time Elctms. . 315-432-0355 

NY Hauppauge, Time Elctms.. 516273-0100 

NC Charlotte, Time Elctms.. 704-522-7600 

OH Dublin,Time Elctms.. 614-761-1100 

OR Portland Time Elctms.. 506684-3780 

PA King of Prussia, Time Elctms.. 216337-0900 

TX Austin, Time Elctms.. .. 512-3363051 

TX Carrolton, Time Elctms.. 214-241-7441 

TX Houston, Time Elctms.. . 716530-0800 

UT Salt Lake City, Time Elctma . 801-9768181 

WA Redrnond Tirne Elctrns. . 206882-1600 



FAX: 516-585-3534 

COMP AC, 132613 Uncoln Ave, Holbrook NY 11741, Tel: 
5165863400; FSC No.: 62099; EmpL: 35; Sfe. Mgr: Peter 
C.Rao . . B*1703; C*10161019 
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Manufacturers and Sales Offices Directory 


Local Sales Offices & Reps 

GA Atlanta, EMA Inc. . 404-448-1215 

TX Dallas, Tak) Products. 214-644-6010 

SG Greenville^ EMA Inc... 803-233-4637 

CA Westlake Village^ CAL-RefX. 818-991-1940 

AL Huntsville, EMA Ina . 205-837-7363 

AZ Scottsdale^ Territorial Mkig.. 602-994-8665 

CA Sunnyvale, ERI . 408-996-8858. 

IN Greenwood, Valentine Assoa. 317-888-2260 

MA HaverilU-K Assoc.. 617-373-1313 

MO St Louis, Abrams &ASS0CS. . 314-569-0447 

NJ Sicklervilie^ Brown & Assocs. . 609-629-2254 

NC Raliegh, EMA Inc. 919-847-8800 

OR Portland, Temper Tech Mktg . 503-292-8201 

VA Fairfax, SchibleyAssocs. . 703-591-3008 

Local Di^butors 

CA Cupertino, Elctra Resources. 408-996-8858 

COMPACT POWER COMPANY, 17282 Orange Drive; 
Yorba Unda, CA 92686, Tel: 714-996-5826; Sfe. Mgr: 
Charles Lindberg. D«2182 


COMPACT SOFTWARE, INC., 483 McLean Boulevard 
Paterson, NJ 07504, Tel: 201-881-1200, TELEX: 130073, 
FAX: 201-881-8361; FSC Na: 43304; Sis. Mgr: Jerry 
Broddehurst 

COMPAR, D.G.W. Electronics Corporation, 85 spy Ct, 
Markham, Ontario, Canada L3R 4Z4, Tel: 41&475-8500, 
TELEX: 06-966600, FAX: 416-475-4158; EmpL: 36; Sis. 
Mgr: Tony Madna 

COMPAS, 100 Chimney Point Dr., Ogdensburg, NY 13669, 
Tel: 315-393-3573, FAX: 315-393-7638; EmpL: 300; S/s. 
Mgr: Edward Gilbert 

COMPEX CORP., Taunton Professional Park, 238 Taunton 
Blvd, Medford, NJ 08055, Tel: 609-596-9388, FAX: 609- 
596-3482; EmpL: 24 


Local Sales Offices & Reps 

AZ Scottsdale, Mactronix. 602-998-1848 

CA Granada Hills, Crown Elctms, Inc. .... 818-368-7475 
CA North Hollywood, Crown Elctms., Inc 

. 213-877-3550 

CA Saratoga, E Reid Miller, Corpi . 408-257-6927 

FL Boca Raton, Rep Net Intt. 407-750-9132 

NH Amherst Callahan Assocs. . 603-883-9000 

NH MenimacK John Callahan Assocs., Inc 

. 603-424-5700 

NJ Englewood Cooper Assocs. . 201-871-4985 

NJ Morrestown, Stem Assocs.. 609-234-0661 

OH Lancaster, Cain-Forlaw Co., Inc. 614-654-4800 

OR CampbelL CA First Source Distrs. .... 408-371-1470 

TX Dallas, Gamma OpL Inc. 214-783-4758 

TX Dallas, Texas Avionics. 214-363-6324 

Can Neapean, Ont, Intrade Canada, Inc ... 613-727-1272 


COMPLIANCE DESIGN INC^ 593 Massachusetts Ava, 
Boxboro, MA 01719, Tel: 617-264-4668, TWX: 317-632- 
DASH, FAX: 617-263-7086; Sfe. Mgr: Harry Davis 

COMPONENT GENERAU INC, 2445 Success Dr, 
Odessa, FL 33556, Tel: 813-376-6655, FAX: 813-372- 
9096; EmpL: 30; Sis. Mgr.’James A Cook 

Local Sales Offices & Reps 

CA Palo Alto. Mollard Mktg. 415-961-0456 

DC Washington, M. Lader Co.. 202-296-2497 

MA Andover, Bee Assoc. 508-475-2124 

MN Minneapolis, Comstrand.. 612-788-9234 

MO Grandview, R R Burton . 816-763-5385 

NY Buffalo, Ed Westgren Assoc. 716-632-0011 

NY New Rochelle Robert Diamond Inc .. 914-632-2828 

PA ConshohockertM. Lader Co. . 215-825-3177 

PA Murrysville, Pittsburgh Sis. Assoc. 412-327-3268 

TX Austin, AlUed Comps, Inc. 512-331-4494 

TX Dallas, Allied Comps, Inc. 214-238-0408 

TX Ft Worth, Allied Comps., Inc. 817-589-0456 

EXP CT, New Canaan, Control Devices .... 203-966-7311 

COMPONENT MFG. SVC., INC., 1 Component Park, W. 
Bridgewater, MA 02379, Tel: 508-580-0111, FAX: 508-559- 
9893; Err^: 600; Sis. Mgr: Scott Allen; Dist. Mgr: Wayne 
Douglas. C*1309 

COMPONENT RESEARCH CO. INC., 1655-26 SL, 
Santa Monica, CA 90404, Tel: 213-829-3615, FAX: 213- 
829-9584; FSC No.: 12517;Multiple; EmpL: 230; Sis. Mgr: 
Sylvia Kellerman . A*1026-1064 

Local Sales Offkies & Reps 

SC Greenville.WaiterLarrv)hier . 803-232-4687 

COMPONENTS CORP., 6 Kinsey PL Denviiie, NJ 07834, 
Tel: 201-627-0290, FAX: 201-361-5801; FSC Me: 26364; 
EmpL: 20; Sis. Mgr: Fred Bielenberg.... C«1311,1616 


Local Sales Offices & Reps 

CO Englewood Hi-Tech Controls.... 303-771-0444 

CA Tustin,Schoenbachier-DobsonCo. ... 714-544-1888 

FL Orlando, EAB, Inc . 305-898-7444 

MD Ellicott City, AM-Tech. 301-461-5599 

MN Hopkins. SJ.ColUns& Assocs.. 612-933-7661 

MA Randolph. TMR Group. 617-961-4486 

OH Worthington, The Dyriel Ca. 614-436-9452 

OR Beaverton. Cascade Sis.. 503-626-7978 

TX Dallas, deForest Sis. Ca. 214-349-3290 

EXP Franca Charles Thayer. 33-50.7369.13 

Can Brampton, OnLT.W. Wilson Sis. . 416-458-7327 

Local Di^tsutors 

AZ Tempa Control Design Supp.. 602-829-7981 

CA Anaheim, Bisco inda . 714-635^)380 

CA Anaheim. Control Design Supp.. 213-802-2429 

CA Los Angeles, Strassner Sis. Ca. 213-242-8823 

CA Manhattan Bch, Prime Electro Prods. 

. 213-379-3642 

CA San Carlos, Control Design Suppi. 415-592-4808 

CA San Jose Bisco Inda. 408435-8980 

FL Altamonte Springa Control Design Supp. 

. 305-788-3220 

GA Stone Mtn, Control Design Supp. 404-979-3502 

IL Franklin Pk, Bisco Inda. 312-451-1230 

IL Genoa, Control Design Supp.. 815-784-6519 

IN Indianapolis, Control Design Supp..... 317-788-0551 

lA Marion, Control Design Supp. 319-373-2923 

MA Northbora Papi Supp Co. . 617-393-3127 

MA Woburn, Bisco Inda . 617-938-8590 

MN Minneapolla Control Design Supp .... 612-721-1628 

MO SL Louia Control Design Supp. 314-426-3150 

NJ Englewood QC Elctma. 201-569^)975 

NY ML Vernon, OAR IndL Elctma. 914-699-2224 

NC Charlotta Control Design Supp. 704-5884410 

OH CentervillaIndustrial ProdaDistbg.... 513-435-2086 

PA Malvern, Control Design Supp. 215-296-0150 

TX Arlington, Bisco Inda . 817-640-7046 

TX Dallaa Control Design Supp. 214-358-0489 

Wl New Berlin. Control Design Supp ..... 414-784-1016 


COMPONENT SPECIALTIES CORP, 9143 E U Rosa 
Dr, TenK>le City, CA 91780, Tel; 213-283-0015, FAX: 818- 
287-7189; FSC Na: 28984; EmpL: 45; Sis. Mgr: DR Heins 

COMPONENTS UNLIMITED, INC, 12140 SW Garden 
PL Portland OR 97223, Tel: 503-620-3522, FAX: 503-684- 
5428; EmpL: 25; Mgr.’Jim Seiler; Otsf.Mgr. RTrever 
Dougan 

COMPUCART, Versa Tec, 107 N. Rome Ava, Tanpa FL 
33606, Tel: 800-237-9024,813-251-2431; EmpL: 25 

COMPU-MECH INC, 2375 Dorr SL Toledo, OH 43607, 
Tel: 419-535-6702, TWX: 510-601-7362, FAX: 419-535- 
0805; S/s. Mgr.’John Stanley III 

COMPUMOTOR CORPORATION, 1179 N. McDowell 
Blvd, Petaluma CA 94952, Tel: 707-778-1244 

COMPUTALKER, Compuvoice, Inc, 1119 Colorado 
Ava Sta 115, Santa Monica CA 90401. Tel: 213-393- 
7781; Empl: 1; Sis. Mgr: Lloyd Rice; Dist. Mgr: Lloyd Rice 

COMPUTER AVIONICS. See CAC Microcircuits, Ina 

COMPUTER CABLE & PRODS, INC, Vertex 
Computer Cable & Products 


COMPUTER COMPONENTS INC. 


FAX: 914-738-6706 

COMPUTER COMPONENTS, INC, 629 Fifth Ava 
Pelham, NY 10803, Tel: 914-738-1611; FSC Na: 12965; 
EmpL: 25; Sis. Mgr: John Hunsicken Dist. Mgr: John 
Hunsicker. B*1449 

COMPUTER CONVERSIONS CORP, 6 Dunton CL E 
Northport, NY 11731, Tel: 516-261-3300, TWX: 510-226- 
0448, FAX: 516-261-3308; FSC No.: 51086; EmpL: 100; 
S/s. Mgr: S. J. Renard. 0*1158-1159 

Local Sales Offices & Reps 

CA Granada Hilla Crown Elctma. 213-877-3550 

CA San Carloa Cymatix. 415-592-8076 

IL Hoffman Estaitea Bu-Nell Engrg. Co. .. 312-843-8600 

IN Mishawaka Engrd Sla . 210-255-5111 

lA Hoffman Estatea Bu-Nell Engrg. 312-843-8600 

MA Brooklina Technology Prod Grp . 617-731-0858 

Ml Newport Industrial Sensora Ina. 313-289-3374 


NM AttxjquerguaFry^ates .. 505-262-1525 

NY Moravia Electrotech Sya. 315497-1598 

NC KanapoKa Bass & Assoca.. 704-933-1762 

OH Cincinnatt RIleo . 513-271-0630 

PA Ingoma Greye Glass. 412-366-6664 

TX Lewisvilla Automated Dynamics. 214-221-0052 


COMPUTER DEVICES, 34 Unnell Or, Nutting Laka MA 
01865, Tel: 508-6634980, TELEX: 949398; Enr^: 30; S/s. 
M^: Sandra R Clark 

COMPUTER DOCTORS, 9204-B Baltimore Blvd, College 
Park, MD 20740, Tel: 1-800-RAM-STAR 301-474-3095 

COMPUTER DYNAMICS SALES. 107 a Main SL Greer, 
SC 29651, Tel: 803-877-8700, FAX: 803-879-2030; Sfe. 
Afgr.’Barry Steele 

COMPUTER INSTRUMENTS DIV, 100 Madteon Ave, 
Hempstead NY 11550, Tel: 515483-8200, TWX: 510-222- 
4189, FAX: 516-483-8327; Enr^rL: 50; S/s. Mgr: B. Peskin 

COMPUTER MAINTENANCE CORP, 405 Murray Hill 
Pkwy, East Rutherford NJ 07073, Tel: 201-896-0707, FAX: 
201-896-8503; Err^: 105; S/s. Mgr.’ Arthur Young 



FAX: 818-882-0492 

COMPUTER OPTICAL PRODUCTS, INC., Sub. of 
Hathaway Corp, 9321 Eton Ava, Chatsworth, CA 
91311-6910, Tel: 818-882-0424, TELEX: 1533-73-UD; 


EnvL:50; S/s. Mgr.’David Richards . B*1942 

Local Sales Offices & Reps 

AL Huntsvilla DHR Mktg, Ina. 205722-0440 

AZ Scottsdala Bill Earl Assoc, Ina. 602-994-3813 

CA El Tora SDK & Assocs, Ltd. 714-8559881 

CA Englewood Dynatech, Ina. 303-773-2830 


CA Santa Clara Fahmer Miller Assoc, Ina 

.. 405727-9800 



North American offices only. For worldwide reps & distributors, see VoL W. 651 
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Manufacturers and Sales- Office Directory 


FL Tampa, DHR MIctg, Ina.. 407-740-7940 

GA Duluth,DHRMkl9,lna .... .......... 404-564-0529 

H. Addison. Vikeland Sis, Inc.. . . . . ... 312-832-8426 

ME UMeilUndenwoodSi&CorpL.. 508-25&-8191 

Ml Brighton.AP.Assocs,Inc. ............ 313-229-6550 

MN St Paul, Vikeland Sis, Ina ............ 612-645-4647 

NY Sidney, Southern Tier Equipi. 607-563-8978 

NC Raleigh,DHRMklg,lna .............. 919-829-1970 

C>i C^ndivt^StegmanBlaine..... 513-729-1969 

OR Portland, General Elctms... 503-297-8500 

PA PhiiadelpHia, Homersmith, Inc. . 215-543-2434 

SC Greenville,DHRMktg,Inc............. 803-235-3594 

TN Nashville, DHR Mklg, Ina.. 615-331-2745 

TX Dallas, RP. Kimball Co, Inc. . 214-231-3447 

VA Richmond. DHR Mktg, Irxx .. 804-359-8803 

Wi Waukesha, Vikeland Sis, Ina . .. 414-782-1133 


COMPUTER PERIPHERALS INC, 667 Rancho Congo 
Blvd, Newbury Pk, CA 91320, Tel: 805^499-6751, 800- 
854-7600, TELEX: 759299CPI. FAX: 805-498-8848; EmpL: 
100; S/s. Afgr.-Davius Antia; 0/sf. Mgr.* Mike Krunic 

COMPUTER POWER INC, 124 W. Main SL High Bridge, 
NJ 08829, Tel: 201-638-8000, 800-526-5088, TELEX: 
847481, FAX: 201-63fr4931; FSC No.: 3643; EnpL: 200; 
Sis. Mgr: J. Robert Hoeffien Dist. Mgr: J. Robert Hoeffier 


Local Sales Offices & Reps 

AL Huntsvilla FM Asspcs... 205-882-0689 

AZ Xcottsdale, Williams Assocs.. 602-947-4297 

AR El Dorado, Kemp Engrg. . 501-862-5869 

CA Santa Clara, Manco ......... .. 408-496-6611 

CO Commerce City, Williams Assocs.. 303-289-5647 

CT Manchester, J&J Assocs. . 203-645-8312 

FL Orlando, FM Assocs. . 407-851-5710 

GA Noro’oss, FM Assocs. . 404-446-0033 

IL Park Ridges Conrardy Co... 312-692-2226 

IN Fishers,CarterMcCormic&Pierce ... 317-842-9277 

lA Des Moines, Beams . 515-255-1148 

KS Shawnee Mission, The Beams Co..... 913-631-0300 

LA Chalmette, Power Products Ina. 504-254-0851 

MD Unthicum, KD Assocs... 301-859-5151 

MD Towson,HLFreyCorp. . 301-821-0058 

MA Winchester, J&J Assocs... 617-729-5770 

Ml Farmington Hills, Carter McCormic & Pierce 

. 313-477-7700 

MO St Louis, The Beams Co.. 314-434-8448 

NM Albuquerque^ Williams Assocs. . 505-255-1638 

NC High Point FM Assocs. .. 919-884-3939 

OH Berea, Carter McCormic & Pierce. 216-826-0400 

OH Englewood, Carter McCormic & Pierce 

.^.. . 513-836-0951 

OK Tulsa, Kemp Engrg.... 918-663-4501 

OR Portland, Controltex Ina .. 503-641-0876 

PA Pittsburgh, Carter McCormic & Pierce 

. 412-826-3800 

PA Wayne^MaharAssoca .. 215-687-5350 

TX Addison, Kemp Engrg. Ina .... 214-931-7100 

UT Salt Lake City, Williams Assocs. . 801-486-6511 

VA Richmond, Computer Environmental II 

. 804-264-^528 

Local Distributors 

AL Hueytown, S&W Minicomputer Ina.... 205-491 -7777 

AK Bethel, Basic Business Svcs. . 907-543-3140 

AZ Phoenix, Aspen Power Ina . 5602-937-4784 

AZ Phoenix, Keystone Electro Sis.. 602-995-3005 

AR Springdale, Nelson Elea Supp. Co..... 501-751-5471 

CA Brisbane,FYEMedical .. 415-468-1430 

CA San Francisco City, Elea Supfx.. 415-864-3888 

CA San Mateo, Elesco . 415-347-7721 

CO Commerce City, Waco Elctms.. 303289-5647 

FL Boca Raton, Escom . 303994-4446 

FL Miami, Advanced Network Prods.. 303891-2058 

FL Miami, Alpeco IntL . 303592-2985 

FL Miami, Power Place . 303885-6746 

FL Orlando, Veytec Ina . 303849-6391 

FL St Petersburg, Comp/Power . 813866-0649 

GA C^arkston, Power Place.. 404-299-1220 

GA Tucker, Veytec .. 404-496-0989 

IL Chicago, Thomas Computer.. 312-647-0880 

IL Park Ridge; Condisco. . 312-692-2226 

KS Cimarron, Resources Unltd.. 3138533244 

MD Landover, Generator Sys. Ina ......... 301-322-4777 

NH Londonderry, Power Sys. Dist . 603-434-2371 

NJ Eatontown, Slyntrex ... .. 201-542-1500 

NY Hauppauge, Manche^er Equip.. 5164331199 

NC Wiikesboro, Interconnect Prods. Sva . . 919-667-3356 
OH Defiance, Northwest Elea Control .... 413782-9479 

OR Beavertoa Micro Power Elctms.. 503-6237086 

OR Bellevue, North Coast Elea .. 503281-8888 

OR Portland, North Coast Elea .. 5032235111 

PA Camp Hill, Diversified Data ........... 717-761-0670 

PA Sen^ Seneca Chemical & Supp. ... 814-6731222 
Rl Newport AP Sys ..................... 401-847-6472 

TN Hendersonville,IndLBattery .......... 6135232941 

TN Westmoreland, Radco .......... ..... 613841-3276 

TX Euless,PowerPlace 817-267-3202 

TX Houston, Professional Tool Box ...... 7137835215 


TX Rockdale,K&KEkJtms. . 512-4433773 

TX San Antonio, (X)mputer Room Technigs. 

.. 512-6733117 

TX Stafford, Timers & Controls Ina ... 713240-4610 

UT West Valley City, ESP Plus Ina . 801-973-8904 

VA Richmond, Chappel Agy.. 804-2833621 


COMPUTER PRODUCTS, INC, Measurement & 
Control Div, 2900 Gateway Dr, Pompano Beach, FL 
33069, Tel: 303974-5500, TELEX: 5139539895; EmpL: 
170 



FAX: 415-683-6452 

COMPUTER PRODUCTS INC., Power 

Conversion, 3785 Spinriaker CL Fremont CA 94538, 
Tel: 415-657-9837; FSC Na: 62125; EmpL: 2000; S/s. 
Mgr: Norm S. Berkowitz, Prea PCA Sla; Dist. Mgr: Edward 


N. Bennett Dir. Distba Opera . 0*1536,16831701 

Local Sa/es Offices & Reps 

AZ Scottsdale, Summit Sla ...... 602-9964850 

CA Santa Ana, Jones &McGeoy Sla. 714-547-6466 

CA Santa Clara Criterion Sla. 4039836300 

CO Aurora Electrodyne. 303-6938903 

CT New Milford, Alpha-Omega Sla. 203354-2923 

FL Oviedo, Conley & Assoca . 407-3633283 

IL Itasca Janua ina .... 312-2539650 

IN indianapoiia SAI Mktg Corp.. 317-5431010 

KS Leawood, Dy-tronix, Ina . 9133336333 

KS Wichita Dy-tronix, Inc. .. 3138330884 

MD Cloumbia Third Wave Soiutiona Ina 

.. 301-2935990 

MA North Reacfing Alpha Omega Sla .... 503664-1118 

Ml Fentoa SAI Mktg Corp.. 3137531922 

MN Minneapolia Stan Clothier Co. .... 612-944-3456 

MO Bridgeton,Dy-tronix,Inc... 314-2914777 

NM Attxjquerqua Summit Sla . 5033435003 

NY Binghamtoa Empire Tech. Assoca ... 607-772-0651 

NY Rochester, Empire Tech. 713381-8500 

NY Skanealelea Empire Tech . 315-6835703 

NC Raleigh, Zucker Assoca, Ina.. 913782-8433 

OH Columbua SAI Mktg Corp. . 614451-0778 

OH Daytoa SAI Mktg Corp.. 513-4333181 

OH Warrensviile Hgta, SAI Mktg Corp..... 213591 -0530 

OK Tulsa Ammon & Rizos . 9137436116 

OR Beavertoa Micro Sla, Ina. 5036432841 

PA Erdenheim, Omni Sla, Inc. . 213233-4600 

TX Austia Ammon & Rizos. 512-454-5131 

TX Houston, Ammon & Rizos . 713781-6240 

TX Richardsoa Ammon & Rizos . 214-644-5591 

UT Salt Lake City, Electrodyne, Inc.. 801-264-8050 

WA Bellevue, Micro Sla, Inc. . 203451-0568 

WI Waukesha Janua Ina ... 414-542-7575 

Can Etobicoka Que, Bytewide Mktg, Ina .. 4136731868 

Can Ottawa OnL Bytewide Mktg. 6137230031 

Can West Vancouver ac, Blakewood Elctma Sya, Ina 
. 604-261-8099 

Local Distributors 

AL Huntsville, Bell Inda . 203837-1074 

AL Huntsvilla Marshall Inda . 203881-9235 

AL HuntsvillaSchw^rElctma . 2038930480 

AZ Phoenix, Marshall Inda . 6024930290 

AZ Phoenix, Schw^ser Elctma. 602-997-4874 

AZ Tempe, Anthem . 602-9636600 

AZ Tempe, Bell Inda. 602-9937800 

CA Canoga Park, Schweber Elctma. 8139934702 

CA Chatsworth, Anthem. 8137031000 

CA Chatsworth, Marshall Inda. 8184074100 

CA El Monte, Marshall Inda .^ 8134535500 

CA Garden Grova Bell Inda.. 714-8937801 

CA Gardena Bell Inda . . 2135131800 

CA Irvine, Anthem/Uonex .. 714-7634444 

CA Irvina Marshall Inda. . 714-4535301 

CA Inrine, Schweber Elctma 

. ........ 714-8630200/213-537-4321 

CA Los Angelea Bell Inda. 213826-6778 

CA Milpitaa Marshall Inda. 4039434600 

CA N. Hollywood, a J. Wolfe Entpra. 213877-5518 

CA Rocklin,Bellinda. 9139633100 

CA Sacramento, Anthem . 913624-9744 

CA Sacramento, Schweber Elctma. 9139239732 

CA San Diego, Anthem. 6134539005 

CA San Diego, Bell Inda. 6132631277 

CA San Diega Marshall Inda .... 6135739600 

CA San Diego, Schweber Elctma_ 6194530454 

CA San Jose, Anthem .. 4032954200 

CA San Jose, BJ. Wolfe Entpra . 403371-3443 

CA San Jose, Schweb®* Elctma... 403432-7171 


CA Sunnyvala Bell Inda .... 403734-8570,4037731100 


CA ThousandOakaBell Inda ... 803499-6821 

CO Englewood,Anthem.^......... 3037934500 

CO Englewood, Schweber Elclma ..... . 303799-0258 
CO Thornton, Marshall Inda .............. 303451-8383 

CO Wheat Ridge, Bell Inda .. 303424-1985 

CT Meriden, Anthem . 203237-2282 

CT Oxford, Schweber Elctms- ............ 2032644700 

CT Wallingford, Marshall Incfe. ..... 2032633822 

FL AltamonteSpringa Marshall Inda ..... 407-767-8585 
FL Altamonte Springa Schweber Elctma 

. 407-331-7555 

FL Deerfield BcfL Bell Inda .. 305421-1997 

FL Ft Lauderdale, Marshall Inda. 303977-4880 

FL Largo, Bell Inda . 8135414434 

FL Ovieda Aztech Elctma. 407-3632241 

FL Pompano Bch, Schweber Elctma .... 303977-7511 

FL St Petersburg Marshall Inda. 8135731399 

GA Norcrosa Bell Inda. 404-662-0923 

GA Norcrosa Marshall Inda . 404-9235750 

GA Norcrosa Schweber Elctma .. 404-4439170 

IL Elk Grova Bell Inda .. 312-6431910 

IL Elk Grova Schweber Elctma. 312-364-3750 

IL Elk Grove VL Anthem . 312-640-6066 

IL Schaumburg Marshall Inda . 312-490-0155 

IL Urbana Bell Inda .. 217-3231077 

IN Ft Wayna Bell Inda ... 219424-3422 

IN Indianapoiia Bell Inda .. 317-8738200.317-2935487 

IN Indianapoiia Marshall Inda . 317-297-0483 

lA Cedar Rapida Bell Inda .. 313395-0730 

lA Cedar Rapida Schweber Elctma . 3133731417 

KS Lexena Marshall Inda. 913492-3121 

KS Overland Park, Schweber Elctma. 913492-2922 

MD Columbia Anthem. 301-995-6640 

MD Columbia Aztech Elctra. 301-995-6800 

MD Gaithersburg Marshall Inda .. 301-8439450 

MD Gsuthersburg Schweber Elctma. 301-8435900 

MA Andover, Bell Inda. 508474-8880 

MA Bedford, Schweber Elctma . 617-2735100 

MA Wilmington, Anthem . 617-657-5170 

MA Wilmington,JacoElctma .;..... 617-2731860 

MA Wilmington, Marshall Inda .. 617-6530810 

Ml Ann Arbor, Bell Inda. 313971-9093 

Ml Uvonia LWC Distra .. 313-464-7700 

Ml Uvonia Marshall Inda . 3135235850 

Ml Uvonia Schweber Elctma. 3135238100 

MN Edina Schweber Elctma . 612-941-5280 

MN Plymouth, Marshall Inda. 612-5532211 

MO Bridgeton. Marshall Inda. 314-291-4650 

MO Earth City, Schweber Elctma . 314-739-0526 

NH Hudson, Bell Inda . 603882-1133 

NH Manchester, Schweber Elctma . 603-6232250 

NJ Fairfield, Anthem . 201-227-7960 

NJ Fairfield, Marshall Inda . 201-882-0320 

NJ Fairfield, Schweber Elctma . 201-227-7880 

NJ MtLaureLMarshallinda . 603234-9100 

NM Aibuquerqua Bell Inda . 503292-2700 

NY Farmingdate, Bell Inda. 513752-9303 

NY Hauppauga Anthem ... 5132731660 

NY Hauppauga Marshall Inda. 5132732424 

NY Johnson City, Marshall Inda. 607-7931611 

NY Rochester, Marshall Inda ... 7132337620 

NY Rochester, Schweber Elctma. 716424-2222 

NY Westbury, Schweber Elctma. 513334-7474 

NC Raleigh, Century Elctma. 913782-2116 

NC Raleigh, Marshall Inda. 9138739882 

NC Raleigh, Schweber Elctma . 913876-0000 

OH Beachwood, Schweber Elctma .. 216-464-2970 

OH Daytoa Bell Inda.. 513-434-8231 

OH Daytoa Marshall Inda . 513898-4480 

OH Daytoa Schweber Elctma. 513-4331800 

OH Solon, Marshall Inda. 2132431788 

OH Westerville, Marshall Inda . 614-891-7581 

OK Tulsa, Norvell Elctma . 913254-8606 

OK Tulsa, Schweber Elctma. 913622-8000 

OR Beaverton, Almac Elctma. 503-6238090 

OR Beaverton,Anthem .. 503-6431114 

OR Beaverton, Marshall Inda.. 503-644-5050 

OR Lake Oswego, Bell Inda . .. 503-6336500 

PA Horsham, Anthem . 215-4435150 

PA Horsham, Schweber Elctma. 215-441-0600 

PA Norristown,CenturyElctm.Compa ... 213631-5400 

PA Pittsburg Schweber Elctma. 412-963-6804 

PA Pittsburgh, Marshall Inda.. 412-963-0441 

TX Austin, Marshall Inda. 512-837-1991 

TX Austin, Norvell Elctma .. 512-837-5555 

TX Austin, Schweber Elctma.. 512-339-0088 

TX Carrollton, Marshall Inda . ^... 214-2335200 

TX Dallaa Norvell Elctma .. 214-233-0020 

TX Dallaa Schweber Elctma ............. 214-661-5010 

TX Houston, Marshall Inda. 7138939200 

TX Houston, Norvell Elctma..... 713777-1666 

TX Houston, Schweber Elctma. 713784-3600 

TX Richardson, Bell Inda. . 214-690-0466 

UT Salt Lake City, Anthem .. 801-9738555 

UT Salt Lake City, Bell Inda . 801-2532477 

UT Salt Lake City, Marshall Inda . 801-4831551 

WA Bellevua Almac Elctma .............. 206-6439992 

WA Bellevua Bell Inda . 206-8839963 


North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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Manufacturers and Sales Offices Directory 


CONDUC 


WA Bothell,Marshallind& 206-747-9100 

WA Redmond,Anthem.... 206-881-0850 

WA Spokane^ AlmacElctma . 509-924-9500 

Wl New Berlin, Schweber Elctms.. 414^784-9020 

Wl Waukesha. BelMnds. . 414-547-8879 

Wl Waukesha, Marshall Inda. 414-797-8400 

Can Brampton, Ont, Zentronics. 416451-9600 

Can Calgary, Alta., Future Elctms... 403-235-5325 

Can Downsview, Ont, Future Elctma. 416-6384771 

Can Edmonton. Alta., Future Elctma. 403438-2858 

Can Montreal, Qua, Zentronics. 514-737-9700 

Can Ottawa, Ont, Future Elctma .. 613-820-8313 

Can Pointe Claire. Qua, Future Elctma .... 514-694-7710 

Can Richmond, ac., Zentronics . 604-273-5575 

Can Saskatoon, Saskatchewan, Zentronics 

. 306-955-2202 

Can Sta Foy, Qua, Future Elctma. 418-682-5775 

Can Vancouver, ac. Future Elctma.. 604-294-1166 

Can Winnipeg, ManL, Future Elctma. 204-786-7711 

Can Winnipeg, ManL, Zentronics. 204-694-1957 

COMPUTER SYSTEM ASSOCS, 7564 Trade St. San 
Diego, CA 92121, Tel: 619-566-3911, TELEX: 333693, 
FAX: 619-566-0581; EmpL: 15; S/!s. Mgrj Bill Reed; Dist. 
Mgr: Bill Reed 

COMPUTER SYSTEM PRODUCTS. 14305 21st Ava N, 
Minneapolia MN 55447, Tel: 612-476-6866, 800-422- 
2537, FAX: 612-476-6966; EmpL: 50; Sis. Mgr: Tom 
Quanbeck; Dist. Mgr: Tom Quanbeck 

COMPUTERWARE, INC., 8480-1 Tyco Rd, Vienna VA 
22180, Tel: 703-821-8200, FAX: 703-821-1746; EmpL: 18; 
Sis. Mgr: John Dargo 

COMPUTERWISE, 302 N. Winchester, Olatha KS 66062, 
Tel: 913-829-0600, TELEX: 705337, FAX: 913-829-0810; 
EmpL: 20; S/s. Mgr.'William W. Brown; Disf. Mgr.-William 
W. Brown 

COMPUTROLiAN AEG CO, 239 Ethan Allen Hwy, 
Ridgefield, CT 06877. Tel: 203-431-2000, TELEX: 643358, 
FAX: 203-431-2090; EmpL: 91; Sfe. Mgr: C. R Wolfe 

COMPUTRON DISPLAY SYSTEMS, Xcei 
Corporation, 3100 New York Driva Pasadena CA 
91107, Tel: 818-791-5600, FAX: 818-791-9788; FSC No.: 
07126; EmpL: 300; Sis. Mgr: R Van Horn; Dist Mgr: 
Kathy Privett . B*1053 

COMSPEC DIGITAL PRODUCTS INC, 2313 W. Sam 
Houston Pkwy.hLS. 145, Houston, TX 77043, Tel: 713-461- 
4487, FAX: 713-461-8846; EmpL: 15; Sis. Mgr: T. A Paine; 
Dist Mgr: T. A Paine 


cofflstron corporation 


FAX: 516-756-1167 

COMSTRON CORP., 10 Hub Dr, Melvilla NY 11747, Tel: 
516-756-1100, TWX: 310-497-3525; EmpL: 120; Sis. Mgr: 
William J. Meditz . A«1365,1691; D«1236 

Local Sales Offices & Reps 

AL Huntsvilla Saber Assoa. 800-327-0853 

AZ Phoenix, Odyssey I. 602-246-8846 

CA Anaheim, Blair Assoca . 714-220-1201 

CA Santa Clara Ward Davis Assoca. 408-245-3700 

CA Woodland Hilla Southern CA Tech. Sla 

. 818-704-9087 

CO Denver, Odyssey I. 602-246-8846 

FL Melbouma Saber Assoca.. 800-327-0853 

KS Lenexa Dytec South . 913-888-0215 

MD Rockvilla Creative Mktg . .. 301-251-4100 

MO RockvillaCreativeMktgAssoca ..... 301-251-4100 

MN New Hopa Baltz Assoca. 612-546-8520 

MO Maryland Hgta, Dytec South. 314-739-0665 

NJ Teaneck, Sci. Dvca East. 201-837-1004 

NM Albuquerqua Odyssey I . 602-246-8846 

NY Melvilla Carnes Assoca .. 516-694-1600 

NY Whitney PL TAE-Rep. 607-692-3705 

PA Horsham, Eastern Instrumentation of PA 

.. 215-355-7700 

PA Springhousa Eastern Instrumentation of PA 

. 215-355-7700 

Can Ottawa OnL AIM Elctma.. 613-722-8286 

COMTECH MICROWAVE CORP, Comtech Corp, 63 
Oser Ava Hauppauga NY 11788, Tel: 516-435-4646, 
TELEX: 221-234 CMTCH; FSC No.: 31196; Sis. Mgr: J. 
Tardi 


COM/TECH SYSTEMS, INC, 10 Halyard Rd, Valley 
Stream, NY 11581-2813, Tel: 516-791-1175; EmpL: 10 

COMTEC INFORMATION SYSTEMS, INC, 53 John 
SL Cumberland, R102864, Tel: 401-724-8500, TWX: 710- 
387-1171; EmpL: 60; S/s. Mgr: R A Hamilton 

COM-2, INC, 1556 Woodland Dr, Salina Ml 48176 Tel: 
313-429-9027, FAX: 313-429-1902; EmpL: 70; Sis. Mgr: 
Sande Strieter 

CONAP, INC, 1405 Buffalo SL Olean, NY 14760, Tel: 716- 
372-9650, VNX: 510-245-2769; EmpL: 130 

CONCEPT INDUSTRIES, App-Rep, Inc, 3641 San 
Qabriel River Pkwy, Pico Rivera CA 90660. Tel: 213-699- 
0916 800-255-2666, FAX: 213-692-8947; EnpL: 25; Sis. 
Mgr: Rosemary Martinez; Dist. Mgr: Kathy Sawyer 

CONCORD ELECTRONICS CORPORATION, 30 

Great Jones SL New York, NY 10012, Tel: 1-212-777- 
6571, VNX: 710-581-4930, FAX: 1-212-995-0161; FSC 
Na: 18310; EmpL: 225; S/s. Mgr: Josie Wheaton 
. 0*1312-1313,1617 

Local Distributors 

AL Huntsvilla Century Fasteners. 205-883-5344 

AZ Tucson, PSN DIstrba. 602-623-9800 

AR Little Rock, Cartton-Bates. 501-562-9100 

CA Mission Hilla Coast Air.. 818-898-2288 

CA San Josa Bisco . 408-996-8420 

CO Denver, CSID/Integrated . 303-292-5538 

CT Danbury, HelHnd. 208-797-8600 

DE New Castia Electronics Exchange .... 302-322-5401 

FL Sanford, Electronic Fasteners. 407-321-4000 

GA Norcrosa Atlanta Hardware Specialty 

. 404-449-3000 

HI AIEA Newark Elctma. 808-487-8951 

ID Coeurd’Alene, A-l Consolidated . 208-765-3280 

IL Franklin Park, Bisco . 312-451-1230 

IN Indianapotia Mar Elctma . 317-633-6699 

lA Cedar Rapkta Dee Elctma . 319-365-7551 

KS Wichita RSC Elex. 216-267-5213 

KY Bowling Green, Crescent Elctma. 502-842-2444 

lA New Orleana Radio Pta. 504-581-5959 

MD Gaithersburg, MS Elctma. 301-921-0200 

MA BHIerica MS Inserts. 508-670-5600 

Ml Farmington Hilla Advent Elctma. 313477-1650 

MN New Brighton. Chris ELctma . 612-631-2647 

MS Jackson, Newark Elctma . 601-956-3834 

MO St Charlea Finnegan Elctma. 314-946-6201 

NE Omaha Omaha Elctma . 402-341-3440 

NV RerK),Rlchco. 702-3234939 

NH Nashua Brevan . 603-889-7230 

NJ Kenilworth, Federated Purchasers .... 201-272-0505 

NM Albuquerqua Electronic Pta .. 505-293-6161 

NY Bohemia Car-Lac . 516-567-4200 

NC Raleigh, Century Bea Comp.. 919-782-2116 

OH Dayton, Stotts-Fiiedman. 513-298-5555 

OK Tulsa Altair. 918-252-5781 

OR Beaverton, Comp. Resources ......... 503-641-8488 

PA Philadelphia PEI Genesis. 215-673-0400 

Rl Pawtucket Major Edwards. 401-725-7400 

SC Charleston, Wholesale IndL Elex. 803-577-6388 

TN Knoxville, Industrial Elect . 615-573-7135 

TX Richardson, Aero Glen. 214-234-0984 

UT Salt Lake City, Kimball Elctma. 801-328-2075 

VT Colchester, Hooker Elctma. 802-864-0885 

VA Springfield, Southern Fasteners. 703-922-8048 

WA Redmond, Olander . 206-881-3488 

WV Beckley, State Elec.. 304-256-2219 

Wl Grafton, Lakeview Elex . 414-377-8250 

EXP Taipei, Taiwan. GokJ-Tek Elec. Co.. 20-717-2302 

Can Mississauga OnL Rush Elctma . 416-677-7280 


The Condenser 
Products Corporation 


FAX: 904-799-0221 

CONDENSER PRODUCTS CORP., 2131 Broad SL 
Brooksvilla FL 34609, Tel: 904-796-3561; EmpL: 30; Sis. 
Mgr.'Bill Mason. A*1065 

Local Sales Off ices & Reps 

NY Metropolitan, J.L Sla Assoc. 516-737-2801 

TX Lewisville. Elctra Prod Repa . 214-4364772 

CONDOR D.C. POWER SUPPUES, INC., 2311 
Statham Pkwy, Oxnard, CA 93033, Tel: 805-486-4565, 
TWX: 910-333-0681, FAX: 805-487-8911; EmpL: 250; Sis. 
Mgr: Dan Horan, VP Mktg.; Dist. Mgr: Deborah Perez 
. D*1702-1710 


Local Sa/es Offices & Reps 

AL Huntsvilla The John Todd Ca .. 205-828-0808 

AZ Phoenix, CPS Assoca Ina. 602-246-1097 

CA Brea Masco Elctma/.. . 714-529^)866 

CA Fremont Telesis Sis. Grpi. 415-657-8645 

CO Denver, AKI Entpra. 303-388-4488 

FL Orlanda CorTYX>nent Dea Mktg. . 407-352-5480 

IL Schaumberg, Engrg. Proda. 312-882-7640 

IN Greenfield Engrg. Proda . 317-894-7156 

lA Cedar Rapkte, O-Tron, Ina. 319-373-2029 

KS Olatha OTion, Ina. 913-829-0073 

MA Tauntoa Focus Elctma Sla, Ina ...... 617-824-3840 

MN Edina Engrg. Proda . 612-835-9022 

MO St Charlea C-Troa Ina. 314-928-8078 

NJ Medford Comp. Consita. 609-654-5300 

NY Pittsford C. W. Beach. 716-586-3200 

NY Yonkers,SonkinAssoca. 914-968-8282 

OH Cleveland Versatron .. 216-581-0090 

SC Greenvilla RF Sla. 803-234-6931 

TX DallaaMRep . 214-348-6523 

Can Toronto, OnL Duncan Instra. 416-7424448 

Local Distributors 

AL Huntsvilla AIBed Elctma. 205-721-3500 

AZ Phoenix, Aerospace aw. . 602-582-2779 

CA Anaheim, Pacesetter Elctma. 714-779-5855 

CA Costa Mesa FLW . 714-751-7512 

CA Hayward FLW. 415-786-9070 

CA Oranga Milgray . 203-795-0711 

CA Santa Clara Pl^amid Elctma. 408-727-9810 

CA Sunnyvala Pacesetter Elctma. 408-734-5470 

CA Sunnyvala Sierra West. 408-747-1188 

CO Westminster, Future Elctma. 303-650-0123 

CT Oranga Milgray . 203-795-0711 

FL Ft Lauderdate, Allied . 305486-0500 

FL Orlando, Hammomd Elctma. 305-841-1010 

FL Winter Pk, Milgray. 305-647-5747 

GA Atlanta Milgray. 404-446-9777 

IL Chicago, Dalec Distra . 312-283-0300 

IL Schaumberg, Engrg. Proda. 312-882-7640 

KS Overland Pk, Milgray. 913-236-8800 

MD Columbia Milgray . 301-621-8169 

MD Columbia Vanta^ . 301-621-8555 

MD Marlow Hgta, Allied. 301423-0161 

MD Wheaton,BrimbergSla. 301-946-2760 

MA Westborough, Future Elctma . 617-366-2400 

MA Wilmington, Allied . 617-942-0150 

Ml Ann Arbor, McNaughton-McKay . 313-995-9515 

Ml Madison Heighta McNaughtor>-McKay 

. 313-398-7500 

MN Eden Prairia Allied Elctma . 612-829-7554 

MN Edina Engrg. Proda . 612-835-9022 

MN Minneapolia Aerospace Comp. Prod 

. 612-8844725 

NJ Marlton, Milgray . 609-983-5010 

NJ Mt LaureL Future Elctma. 608-778-7600 

NY Commack, Vantage. 516-543-2000 

NY Mineoia Allied. 516-248-2360 

NY Rochester, Future Elctma . 716-272-7180 

NY. Yonkera Kintronics. 914-968-7736 

NC Raleigh, Allied. 919-876-5845 

NC Raleigh, Allied Elctma. 919-876-5845 

OH Cleveland Milgray. 216-447-1520 

OR Portland Eoff. 503-222-9411 

TX Dallaa Cypress Elctma .. 214-869-1435 

TX Fort Worth, Allied Elctma. 817-336-5401 

TX Richardson, Future Elctma . 214-436-2437 

UT Sait Lake City, Future Elctma. 801-972-8489 

WA Seattte, Allied.. 206-547-2827 

WA Vancouver, Eoff . 206-694-7504 

Can Toronto, OnL Duncan Inst Ltd . 416-742-4448 

CONDOR PACIFIC INDS, INC, 8053 Deering Ava, 

Canoga Park, CA 91304, Tel: 816-347-8331, TELEX: 65- 

1442, FAX: 818-713-0162; FSC No.: 24321; EmpL: 70 

CONDOR SYSTEMS, INC, 2133 Branham Lana San 


Josa CA 95124, Tel: 
Systems SANTA FAX: 
EmpL: 150; S/s. Mgr. 
Brown 


408-371-9580, TELEX: 184819 
408-371-9589; FSC Na: 62065; 
Don Strandberg; Dist Mgr: Ed 


CONDUCTIVE RUBBER TECHNOLOGY, 201 N 
Salsipuedes SL Sta 100, Santa Barbara CA 93103, Tel: 
805-965-6511, TELEX: 658-305, FAX: 805-963-2652 

CONDUCTIVE SYSTEM, INC, R.D. No. 1, Box 1040, Rta 
5 South, Amsterdam, NY 12010, Tel: 518-843-5740, FAX: 
518-843-5829; Sfe. Mgr. John Seveiinsen 

Local SeJes Off ices & Reps 

AZ Scottsdala American Mktg. ina. 602-948-2778 

CA Boulder, Comp. Proda ___ 303-530-2800 

CA Canoga Park, C & W Comp. Sla. 818-700-2684 

CA Los Altoa Frauman Assoca .. 415-941-0660 

CA San Diega Vincon Sla Co. .619-466-9785 

CT Danbury, D. Setter. . 203-792-9446 

FL Altamonte Springa Lawrence Assoca 

... . 407-339-3855 


EEM1989 
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CONDUC 


Manufacturers and Sales Offices Directory 


FL Boca Raton, Lawrence Assocs... 407^368-7373 

FL Palm Bay, Lawrence Assoca .... .. 407-951-0901 
FL Palm Hartxir, Lawrence Assocs. . . .... 813-787^2773 

H. ParfcFUdgaElctrainstr. . 312-^298-2290 

IN incKanapolis. Etetm. Instr....... 317-257-7231 

MO Baitimore,BerraeVVhite&Ca......... 301-484-5400 

MN MiimeapoNa Deeriand Distrs. ........ . 612-331-6433 

MO St Charles, Hayes Elea . 314-922-6607 

NJ E Windsor, Warren Engrg Co. ........ 609443-3894 

NY Farming^ Canavan Scanlon Assoa 

.. 716-924-7450 

NY Syracuse, Canavan-Scanion.. 716-424-1830 

OR Beaverton,QuestMklglna..... 503-641-7377 

TX Dallas, Scanlon, Hughes & Assoca ... 214-739-2888 

WA Believua Quest Mktg. Ina . 206-747-9424 

Can Lachina EiectroDes^ Ltd.. 514-6364838 

Can Nepean. ElectroOesign Ltd... 613-727-5220 

Can Toronto ElectroOesign Ltd.. 416-362-3859 


CdNEXCO INTERNATIONAL, 175-20 Hillside Avenua 
Jamaica NY 11432. Tel: 718-523-4100, FAX: 716-291- 
1803; S/a Afgr.'Mike Costello; D/sf./Ifgr.-Lyda Magliaro 

CONFORMING MATRIX, Box 5126, Pt PL Sta, Toleda 
OH 43611. Tel: 419-729-3777; EmpL: 35 

CONKLIN INSTRUMENT CORP.. West Rd, P.O. Box 
650, Pleasant Valley, NY 12569, Tel: 914-635-2136, FAX: 
914-635-2510; EmpL: 110; Ste. Mgrj Steven Muisa VP 
Mktg.; ZXsf. Mgr.-Steven Muisa VP Mktg 

CONNECT-AIR INTERNATIONAL, INC, 50 37th St 
N.E, Auburn, WA 98002, Tel: 206-9394880, FAX: 206- 
9394882; EmpL: 50; S/a 4fgr.’Ron Jones 

CONNECTICUT HARD RUBBER CO, See CHR Inds. 

CONNECTICUT MICROWAVE CORP, 106 Powder Mill 
Rd, Box 389, Canton, CT 06019, Tel: 203-693-4247; FSC 
Na: 50974; EmpL: 10; S/s. Mgr: Michael DePalo 

CONNECTOR ACCESSORIES, INC, See Mueller 
EledCo- 



FAX: 312-539-3825 

CONNECTOR CORP., 6025 NL Keystone Ava, Chicaga 
IL 60646, Tel: 312-539-3108, TWX: 910-221-6059; S/a 
Mgr: Diane Racana. 0*1314-1315 

CONNECTOR INDUSTRIES OF AMERICA DIV, 
Microdot Mfg, 639 N. Wayna OncinnatL OH 45215, Tel: 
513-733-3680; FSC No.: 32076; EmpL: 55; Sfe. Mgr: Bob 
Cain 



FAX: 312-851-5040 

CONNOR-WINFIELD CORP, 1865 Selmarten Rd, 
Aurora IL 60505-1335, Tel: 312-851-4722, TELEX: 
270244; FSC Na: 5955; EmpL: 35; Sis. Mgr: John Hoag 
. .... A*1366-1369 


Local Sales (Xfices & Reps 

AL Huntsvilla Dean Assoca. 205-534-2255 

CA Agoura Hilla CD.H. Assoca .. 818-707-1970 

CA Los Altoa Frauman Assoca . 415-941-0660 

CO Englewood. Tera-LInkCorg .. 303-799-8707 

FL Clearwater Beach, Perfott Assoca .... 813443-5414 

FL Orlando, Perrott Assoca .. 407-298-7748 

FL West Palm Beach, Perrott Assoca .... 407-790-5722 

ID Boisa QR. Crown ... 208-344-9588 

MD CockeysviilaKoebertAssoca ... .... 301-560-1926 
NC Chariotta Quantum Mktg ...,. .... 704-365-4538 

NC Raleigh, Quantum Mktg . . 919-846-5728 

OR Portland,OR Crown .. 503-620-8320 

PA Qlensida Koebert Assoca.. 215-887-2310 

WA Believua QR Crown ... 206-643-8100 

WV inwood, Koebert Assoca............. 304-229-8401 


CONRAC DISPUY PRODUCTS, INC, A Mark IV 
Industries Co, 1724 S. Mountain Ava, Duarta CA 91010, 
Tel: 818-303-0095, TELEX: 67-0437, TWX: 910-584-5913, 
FAX: 818-303-5484; EmpL: 250; Sfe. Mgr: GJL Ivea Dir. 
Mklg&Sla 


’itl.vConsolidated 

Lf** electronic wire & cabk 


FAX: 312-455-8837 

CONSOUDATED ELECTRONIC WIRE & CABLE, 

11044 King SL Franklin Park, IL 60131-1412, Tel: 312-455- 
8830, TWX: 910-227-1705; FSC No.:73612; En^L: 85; S/s. 
/lifgr.'Karl Rankin; Dfef. Mgr.* Steve Boyntm 

. 0*1840-1847 


Local SaJes Offices & Reps 

AL Huntsvilla JWLAssocsJna. 265-883-1712 

AZ Phoenix, Howe & Howe Sla ...... 602-264-7971 

CA Los Gatoa Featfierstone Sla Co.. 408-356-3243, 

CA Pacifica Featherstone Sla Ca ... 415-355-3172, 

CO Boulder, The Stratford Grp. . 303-530-3194 

CT Wethersfield, Compak .. 203-563-4784 

FL Melbouma Phoenix Compa.. 305-723-4414, 

GA Atlanta JWL Assoca, Ina. 404-320-7643 

IL Franklin Pk, Coa Elea Wire & Cable 

... 312-455-8830, 

IL Highland Pk, Bransky Sla .. 312-433-2375 

IN CarmeL Frank E Kahsan, Sla Ina. 317-844-9353 

lA Cedar Rapida R W. Kunz & Assoca .. 319-396-5386 
KS Prairie VillagaRW. Kunz & Assoca.. 913-648-3535 

LA SlidelL Tagco Sla Ca. 504-643-4751 

MD WalkersvillaJadelectronicAssoca ... 301-845-6063 

MA Hudsoa Compak. 508-658-0331 

Ml WarreaBurcawCa .. 313-573-4605 

MO St Loula R W. Kunz & Assoca. 314-966-4977 

NM Albuquerqua Syntech. 505-266-7951 

NY Buffalo, NRM Mktg Group. 716-634-4300 

NY Skaneatelea NRM Mktg Group.... 315-685-8991 

NY Whltestona Jack Brown Elctma. 718-767-1917, 

NC Charlotto, JWL Assoca, Ina. 704-541-5750 

OH Cincinnati, Frank E Kansar Sla, Ina .. 513-922-3133 

OK Tulsa SW Mktgina. 918-583-3892 

OR Milwaukia Comtec IntL . 503-654-6626 

PA Birchrunvilla Jadelectronic Assoca ... 215-296-3800, 
PA Sewickloy. Frank E Kansar Sla,lna ... 412-741-4155 

TX Austia SW Mktgina.. 512-255-8010 

TX Dallaa SW Mktg Ina . 214-341-8631, 

TX Houstoa SW Mktg Ina. . 713-537-8166, 

UT Salt Lake Ctty, Advarxied Control Equip. 


WA Believua Comtec IntL..... 206453-1188, 


CONSOLINK CX)RP, 1840 Industrial Ctr, Longmont CO 
80501, Tel: 303-651-2014, TWX: 910-320-0786; EmpL: 25; 
Sfe. Mgr.'Dan Zee; Dfef. Mgr.* JucRth Hester 

CONTACT, INC, 5 Elm Ava, Hudsoa NH 03051, Tel: 603- 
883-7708; FSC Na: M07015; EmpL: 11; Sis. Mgr: R Reid; 
Dist. Mgr: R Reid 

CONTACT EAST, 335 Willow St S, P.O. Box 786, N. 
Andover, MA 01845, Tel: 508-682-2000, TELBC: 383088, 
FAX: 508-688-7829; Sfe. Mgr: Richard Sullivan 

CONTAQ TECHNOLOGIES CORP, 15 Main St, Bristol, 
VT 05443, Tel: 802-453-3332, FAX: 802-453-4250; FSC 
No.: 6680 

CONTINENTAL RESOURCES, Computer & 
Peripherals Div., 175 Middlesex Tpka, Bedford, MA 
01730, Tel: 617-275-0850, 800-937-4688, FAX: 617-275- 
6563; EmpL: 250; Sfe. Mgr.'Mark Berling 
... . D*1085,1237 


Local Sales Offices & Reps 

CA Los Angetea Continental Resources .. 213-638-0454 
CA San Francisco, Coitinental Resources 

. 408-263-1775 

DC Washingtoa Ccmtinental Resources .. 202-948-4310 

FL Orlando, Continents Resources. 407-855-9544 

IL Chicago, Continmtal Resources. 312-860-5991 

MA Bostoa Continental Resources. 617-275-0850 

NJ Somerset Continental Resources. 201-563-0900 

NY New York City, Continents Resources 

. 212-695-3208 

PA Philadelphia Continents Resources .. 215-234-5100 
TX Dallaa Continents Resources ........ 214-458-7616 

CONTINENTAL RESOURCES, INC, Test 

Instruments Div., 175 Middlesex Tpke, Bedford, MA 
01730, Tel: 617-275-0850, 800-937-4688, FAX: 617-275- 
2046; EmpL: 250 . D*1237 

Local Sales Offices & Reps 

CA Los Angelea Continents Resources .. 213-638-0454 
CA San Francisco, Continents Resources 

.. 408-263-1775 

NJ Somerset Continental Resources..... 201-563-0900 


FL Orlanda Continents Resources . u... 407-856-9544 
IL Bensemnlla Continents Ftesources. . . 312-866-5991 
MD Gaithersburg Continents Resources 

.....r.... 301-9464310 

MA Bedford. Continents Resources__ 617-275-0850 


Local Distributors 

CA Los Angelea Continents Resources •• 213-638-0454 
CA San Frandsca Continents Resources 

..... 408-263-1775 

DC Washingtoa Continents Resources .. 301-9484310 


FL Orlanda Continents Resources ...... 407-855-9544 

IL Chicaga Continents Resources.. 312-860-5991 

MA Bostoa Continents Resources. 617-275-0850 

NJ Somerset ContinerltS Resources_ 201-563-0900 

NY New York City, Continents Resources 

. 212-695-3208 

PA Philadelphia Continents Resources .. 609-234-5100 
TX DSIaa Continents Resources. 214-458-7616 


CXDNTINENTAL SPECIALTIES CORP, See Global 
Specialties Corp. 

CONTINENTAL WIRE & CABLE, Gulton Rd, P. O. Box 
1863, York, PA 17405, TS: 717-792-2644. TELEX: 84- 
0437; EmpL: 250; Sis. Mgr: Edward W. Holland Hi; Dist. 
Mgr.'SNrIey A Eisenhart 

CONTOURS INC, 290 Pratt SL Merldea CT 06450, Tel: 
203-237-8331, FAX: 203-237-6353; FSC Na: 033501; Sfe. 
Mgr.'Eug^ D. Rodman 

CONTROL CABLE, INC, 7261 Ambassador Rd, 
Baltimora MD 21207, Tel: 301-298-4411, FAX: 301-266- 
1646; FSC Na: 510124759; EmpL: 90; Sfe. Mgr: Greg 
Jones; Dist. Mgr: Greg Jones 

CONTROL CONCEPTS CORP, P.O. Box 1380, 
BInghamtoa NY 13902-1380, Tel: 607-724-2484, TELEX: 
62224380, FAX; 607-722-8713; EmpL: 41; Sfe. Mgr: Pat 
GillettaVPSIa; Ofef. Mgr.-Fred Zack 

CONTROL DATA CORP, P.O. Box O, Minneapolia MN 
55440, Tel: 1-800-8288001 Operator 82, In MN 612-921- 
4400, FAX: 612-853-6748; EmpL: 6623; Sfe. Mgr: J. Repp; 
Dist. Mgr: R L Kamps 

CONTROL DISPLAYS, INC, 3075 Advance Lane. P.O. 
Box 227, Colmar, PA 18915, Tel: 218822-3383, FAX: 218 
997-1232; FSC Na: 27878; EmpL: 75; Sfe. Mgr: L 
Rodrigue 

CONTROL ELECTRONICS, Neurotech Corp., 139 

Florida SL Farmingdala NY 11735, Tel: 516-694-0125, 
FAX: 516-694-0133; FSC No.: 95924; EmpL: 60; Sfe. Mgr: 
Harold Goldstein; Dist. Mgr: Barbara Kilroy .... A*1540 


Local Sales Offices & Reps 

CA Sherman Oaka RT. Assoca. 2187887588 

FL Melbouma VPI. 3087689349 

FL Tampa VPI. 813-832-2041 

IL Chicago, Electro-Toch Mktg Assoa ... 312-6783151 

MD Elllcott City, VPI . 301-461-2525 

MA West Peabody. JK Assoca .. 5085388068 

PA Montgomeryvilla Rufo Sya Compi.... 2183688495 

TX Dallaa Texas Avionics Ca. 214-363-6324 

Wl Brookfield, Electro-Tech Mktg Assoca 

. 414-7889554 

EXP FL Hallandate, Emec. 308925-6366 


CONTROL ENGRG, INC, 190 Doty amia West 
Springfiekt MA 01089, Tel: 418781-1330; EmpL: 7; Sfe. 
Mgr.'Mark Kimball 

CONTROUEX, INC, Francestown Tumpika New Bostoa 
NH 03070, Tel: 608487-5512, TELEX: 174094 FNB 
PETERBORO on TRT; EmpL: 7; Dist. Mgr: Patricia Butler 

CONTROLEX/EANCO, See Fincor 

CONTROL LASER CORP, 7503 Chancellor Dr, Orlando, 
FL 32809, Tel: 407-4382500, TELEX: 514215; EmpL: 130; 
Sfe. Mgr.: David Montea VP Sla/Mktg 

CONTROLLED ENVIRONMENTAL EQUIPMENT 
CORP, 3 Delta Driva Westbrook, ME 04092, Tel; 207- 
854-9126, TELEX: 62903721, FAX: 207-854-4357; FSC 
No.: 25254; EmpL: 10; Sfe. Mgr: M. F. Pock 


FAX: 313-528-0411 

CONTROLLED POWER CO., 1955 Stephenson Hwy, 
Troy, Mi 48083, Tel: 3185283700,1-808521-4792, TWX; 
8182323401; EmpL: 160; Sfe. Mgr.'Reggie Peck 
. ... D*21882187 



COnTROLLOD 
POWGR 
com PAR Y 


North American offices only. FOr woridwide reps & distributors, see Vol. W. 
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Manufecturers and Sales Offices Directory CORCOM 


Local Salea Offices & Reps 

AL Homewood, Control Equip. & Sis.. 205-945-8454 

AK Anchorage^ Alaska Computer Environrnent 

. 907-243-1429 

AZ Phoenix, Gruber Assocs.. 602-863-2655 

CA Foster C^, Computer Support Sy& ... 415-572-9994 

CA U Habra Gru Assoca. 213-691-2993 

CA San Diego, Professional Power Sya .. 619-581-1937 
CO Denver, Computer Facility Components 

. 303-778-8488 

CO Denver, Computer Facility Compa .... 303-778-9131 
CT Woodbridga Controlled Support Sya 

. 203-397-1721 

FL Orlando, Data Rep. 407-648-8460 

GA Cumminga LASCOM, Ina. 404-493-0788 

IL Crystal Laka Carzoli Engrg Sla . 815-459-4397 

IN IndianapoliaComputerEnviro-Sya ... 317-253-0749 

MD Towson, K L Frey Corp.. 301-821-0058 

MA Abington, Bates &Assoca. 617-871-2626 

MN Minneapolia HM Cragg Company .... 612-721-7444 

MO StLouia Rail Way Industry. 314-966-3300 

NE Omaha Electric Specialties Co. 402-391-6000 

NJ Englewood Cliffa Power Conversion & Control 

. 201-569-0015 

NM Aibuquerqua Sun Data Systems. 505-272-1022 

NY Buffalo, Bromor Company . 716-874-4595 

NY Valhalla Controlled Sup(^ Sya . 914-949-0300 

NC Chariottta Glen & Larson of Carolina 

. 704-365-5917 

OH Cincinnati, Goldschmidt Elec. Sla ..... 513-641-1708 
OH Westerville, Power Com Systems. 614-890-1124 


OK Oklahoma City, Computer Power Inc. 

. 405-848-2522 

PA 

PA Glenshaw, H.C. Johnson Agencies Inc. 

. 412-487-1246 


PA Jamisoa CRT Inc.. 215-343-4068 

PA West Chester, T.P.S.. 215-431-3670 

TN Memphia ADEPT. 901-743-5120 

TN Nashville, Jenkins & Associates . 615-256-7606 

TX Medina Clean Energy Concepts Inc... 512-589-2280 
TX Richardson, Tubbesing Sales Corp.... 214-234-3855 
TX Stafford, Constant Power Systems .... 713-240-0404 
UT Bountiful, Computer Power Technigy. 

. 801-295-4772 

UT Bountiful, Computer Power Technology 

. 801-2954772 

VA Alexandria ADAPT . 703-684-6393 

VA Virginia Beach, Precision Environments 

. 804473-8767 

WA Sealtte, Campbell Co... 206-622-3403 

WA Seattia Campbell Company . 206-622-3403 

Wl Germantowa Rekco Inc.. 414-784-3430 

Can Againcourt, Ontario, Aircom Sales Inc. 

. . 415293-3339 

Can Burnaby, BC, Datasphere Sales Ltd .. 604420-6040 
Can Calgary, AB, Datasphere Sales Ltd ... 405244-3666 

Can DorvaiPQ, Datasphere Sales Ltd. 514-631-7209 

Can Edmonton, AB, Datasphere Sales Ltd 

.. 403-4857979 

Can Halifax, NX, Datasphere Sales Ltd .... 902-4252246 


Can Mississauga, ON, Datasphere Sales Ltd 

. 4152755501 

Can N. Vancouver, ac., Jerome & Francis Co. Ltd 

. 6049851286 

Can Nepan, On, Datasphere Sales Ltd .... 6157252582 

Can Regina SK, Datai^here Sales Ltd .... 3055650421 

Can St Leonard, Quebec, a Beaudoin & Associates 

. 5143252266 

Can Winnipeg, Ma Datasphere Sales Ltd 

. 2049457102 

COISTTROL LOGIC, See HarKX)ck Electronics Corp. 

CONTROL MODULE, 380 Enfield SL Enfield CT 06082, 
Tel: 2057452433, TELEX: 643167; EmpL: 160; Sis. Mgr: 
D. Penn 

CONTROL PRODUCTS, INC, 280 Ridgedale Ave, E 
Hanover, NJ 07936, Tel: 201-887-9400, FAX: 201-887- 
5083; FSC No.: 81901; EmpL: 62; Sis. Mgr: KM. Stuhlen 
Dist Mgr: KM. Stuhler 



FAX: 818-709-8546 

CONTROL SCIENCES, INC., 9509 Vassar Ave. 
Chatsworth, CA 91311, Tel: 815709-5510, TELEX: 
4970496(CSI); FSC No.: 53317; EmpL: 20; S/s. Mgr: Rhod 
Zimmerman. . D*1161-1165 


Local Sal^ Offices & Reps 

KL Tempa Hannah-Hill . 602-431-1771 

CA Luguna NIgueL Aktron Sla. 714-4955057 

CO Broomfield Hannah-Hill. 303-424-0108 

CT Asonia Pace Assoca. 205732-8756 

CT S. Glastonbury, Pace Assoca. 203-6552266 

IN FtWaynaJ&BEngrg.. . 219-4852813 

Ml Rochester. Kinetic Techniga. 315656-0090 

MN St PauLNorthstar Motion & Control .. 612-7755311 

NY Victor, A & D Dvca . 7153852778 

NC Jamestown, Homersmith, Inc.. 9158853999 

PA Media Homer Smith Sla.. 2155452434 

NY Albertson, DOL Engrg. 515747-3944 

TX Dallaa McDonald Assoca . 2142353293 

UT Salt Lake City, Hannah-Hill . 801-364-0606 

VA Alexandria Homersmith Inc. . 705922-6986 


CONTROLS DIVISION, Ametek, Inc, 820 Pennsylvania 
Blvd, Feastervilte, PA 19047, Tel: 215355-6900, TELEX: 
251769, FAX: 215-3552937; EmpL: 100; S/s. Mgr: R 
Thomas Guinn 

CONTROLS UNLIMITED, INC, 4823 North Ridge Rd, 
Perry, OH 44081, Tel: 2152552500, FAX: 2152555015; 
EmpL: 35 

CONTROL TECHNOLOGY CO., INC., 41-16 29th SL 
Long Island City, NY 11101. Tel: 715361-2133, FAX: 715 
361-6386; FSC No.: 14545; EmpL: 35; S/s. Mgr: K Cooper 
. D*22452247 

Local Sales Office & Reps 

Can MontreaL Que, Control Tech. Ebtma CTC Canada 
Ltd. 5147353279 

CONTROL TECHNOLOGY, INC, 8200 N. Classen Blvd, 
Sta 101, Oklahoma City, OK 73114, Tel: 4058453163, 
FAX: 405848-0489; S/s. Mgr: Charles Weddington; Dist 
Mgr.‘Charles Weddington 

CONVER CORP, 916 W. Maude Ave, Sunnyvala CA 
94086. Tel: 4057359111,7WX: 9153352036, ESYLNK: 
62024309, FAX: 4057359116; EmpL: 40; S/s. Mgr: 
Robert Lloyd; Dist. Mgr: Sherri Kirkpatrick 

CONVERTER 

CONCEPTSi 


FAX: 608.429-9241 

CONVERTER CONCEPTS, INC., Industrial Pkwy, 
Pardeevilla Wl 53954, Tel: 608-4252144, TWX: 915285 
2630; EmpL: 125; S/s. Mgr: William A Pearson 
.. D*1711-1713 


Local Sales Offtoes & Reps 

AZ Tempe, Cantec Sis. 602-3451276 

CA Hayward Pacific Mktg.. 415887-1620 

CA Irvina Groh Assocs . 714837-9871 

CA San Diego, Groh Assocs . 619-4557572 

FL Boca Raton, Perrott Assocs . 305792-2211 

FL CleanMater, Perrott Assocs . 813-4455214 

FL Orlando, Perrott Assoa . 3052957748 

MA Chelmsford Interstate Sts Assocs .... 617-2552287 

Ml Grand Rapida JFCO . 6159451020 

Ml Lake Orion, JFCO . 3156952053 

MN Minneapolia Microelectronic Sis. 612-8250948 

MO Kansas City, Abrams & Assocs. 815561-9234 

MO StLouia Abrams & Assocs . 3145650447 

NY Syracusa PFTronlcs. 315-4557346 

OH Cleveland JFCO . 2152355905 

OH VandaliaJFCO. 5158958322 

PA Glenside, Koebert Assoc.. 215887-2310 

PA Pittsburgh, JFCO . 412-8255400 

TX AustlaTesco. 512-8348374 

TX Dallaa Tesco. 2145551200 

WA Kirkland Northwest Comp. Sis . 205828-4838 

WV Inwood Koebert Assocs. 3042258401 

Can Nepean, OnL Electro-Source, Ina. 6157251452 

Can Rexdala OnL Electro-Sourca Inc. 415675-4490 

Can Vancouver, BC, Davetek Mktg.. 604-4353680 


CXXDKE VACUUM PRODS., INC, 13 Merritt SL Norwalk, 
CT 06854, Tel: 2058559500, FAX: 2058359553; EmpL: 
45; S/s. Mgr: Louis W. Qenuario 

THE COOL-AMP CONDUCTO-LUBE CO, 8603 S.W. 
17th Avenue, Portland OR 97219, Tel: 505244-2230, FAX: 
5052442230; FSC No.: 31628; EmpL: 7; S/s. Mgr: Marian 
Bomber 

COONER WIRE CO, 9186 independence Ave, 
Chatsworth. CA 91311, Tel: 815882-8311, TELEX: 
353734 Cooner Wire UD, FAX: 8157058281; Sis. Mgr: 
Steven W. Smith 


COOPER TOOLS, PO Box 30100, Raleigh, NC 27622, Tel: 
915781-7200. TELEX: 579497 

CO-ORD SWITCH DIV, See LVC IrKis, Inc. 

COORS CERAMICS CO, 600 Ninth SL Golden. CO 
80401, Tel: 3052754000, TELEX: 4322017; EmpL: 1700 

CORBY INDUSTRIES, INC, 1501 E Pennsylvania SL 
Allentown, PA 18103, Tel: 215-4351412, TELEX: 847318 
CORBYUHL FAX: 21&4351693; EmpL: 27 

CORCOM, INC, 1600 Winchester Rd, Ubertyvilla IL 
60048, Tel: 312-6857400, TWX: 915687-1058; FSC Na: 
05245; EmpL: 1000; S/S. Mgr: Dale Van Sooyk, Dir. OEM 


Sis. A*1644-1645; C*1317 

Local Sales Offices & Reps 

AL HuntsvillaR.O.WhitesellAssocs .... 205-8855110 

AZ Phoenix, LSDS. . 602-971-6250 

CA Anaheim, Westrep. 714527-2822 

CA Mountain View, Straube Assocs. 415969-6060 

CA San Diego. Westrep .. 615566-6580 

CA Sunnyvala Capsco Sis, Ina . 4057343020 

CO Westminster, Straube Assocs . 303-426-0890 

CT Madison, Conti-Younger Assocs . 2052451136 

CT Norwalk, Wincor Sis. 203-866-8390 

FL Maitland ELR Ina. 407-6659600 

FL Oldsmar, ELR Ina. 8157852156 

FL Plantation. ELR Ina . 305581-6905 

FL Plantation, ELR Ina . 305791-8243 

GA Norcrosa Robert O. Whitesell Assocs 

. 4044459190 

ID Boisa Cascade Comps . 205343-9886 

IL Glendale Hgts, Beta Technig. Sis Ina 

. 312-7959886 

IN Ft Wayna Robert O. Whitesell. 215432-5591 

IN Indianapolia Robert O. Whitesell. 317-3559283 

IN Kokomo. Robert O. Whitesell . 317-457-9127 

KS Overland Pk, Spectrum Ste. . 9156456811 

KY Peewee Valley, Robert O. Whitesell... 502-241-1441 

MD Ellicott City, Marketing Technig.. 301-4655944 

MA Burlington, Conti-Younger Assocs .... 617-2751582 

Ml Grand Rapida Robert O. Whitesell.... 615942-5420 

Ml Southfield Robert O. Whitesell. 3155^55454 

Ml St Joseph. Robert O. Whitesell. 6159857337 

MN Edina Mel Foster Co.. 612-941-9790 

MO Hazelwood Spectrum Sis. 314731-5151 

NJ Paramua Win<k>r Sis. 201-967-0242 

NM Aibuquerqua RonteK Ina. 5052954124 

NY Manhasset WIn-Cor Elctra Sis. 516-627-9474 

NY Pittsford Noeth-Honsinger Assocs ... 7155859002 

NC Raleigh, Zucker Assoa . 915782-8433 

OH Cincinnati, Robert O. Whitesell. 515521-2290 

OH Cleveland Robert O. Whitesell. 216-447-9020 

OH Columbua Robert O. Whitesell . 6148859396 

OH Dayton, Robert O. Whitesell. 5152959546 

OR Beaverton, Jas J. Backer Co.. 503-627-0775 

PA Pittsburgh, Robert O. Whitesell . 412-963-6161 

PA TrevosaProfessionalSvaAssoa .... 215245-0513 

TN Knoxvilla Robert O. Whitesell . 615-6949476 

TN Nashvilla R O. Whitesell Assocs. 615352-4760 

TX Austin, K & H Sla. 512-3357950 

TX Plano,K&HSis . .. 2144256520 

UT Salt Lake City, Straube Assocs. 801-2652640 

WA Seattia Jas J. Backer Co. . 2052851300 

Wl Milwaukea Beta Technig. Sis Ina .... 414543-6609 

Local Distiibutors 

AL Huntsvilla Pioneer. 205837-9300 

AZ Phoenix, Cetec/Future Elea. 602-9657140 

AZ Phoenix, Marshall Inds. 602-4950290 

CA Chatsworth, Cetec/Future Elea ... 815700-0914 

CA Garden Grova Richey Inrpact . 714895-0060 

CA Irvina Cetec/Future Elea.. 714250-4141 

CA Irvina Marshall Ind .. 7144555395 

CA Irvina Schweber. ....... 7148650200 

CA MilpitaaMarshallInd .. 405942-4600 

CA San Diego, Cetec/Future Elea... 6152755020 

CA San Diego, Marshall Ind . ... 6155759600 

CA San Diego, Schweber.. 615450-0454 

CA SanJosaSchweber. . 405432-7171 

CO Thornton, Marshall Ind ____ 305451-8444 

CT EHaven,J.V.EIctms.... 203-4652321 

CT Wallingford Greene Shaw .. 2052653333 

FL Altamonte Springa Pioneer .. 407-8349090 

FL Deerfield Beach, Pioneer .. 305771-7520 

FL FtUuderdalaHammondElctms .... 3059757103 

FL Orlando. Hammond Elctms .. 407-849-6060 

GA Atlanta Marshall Ind ................. 4049255750 

IL Addisoa Pioneer/Chicago .. 312-4959831 

IL Chicago, Newark Elctms.. 312-7845100 

IL Palatina OHM Elctms .. 312-3555500 

IN Indianapolia Marshall. . 317-297-0483 

IN Indianapolia Pioneer. 317-8457300 

KS Lenexa Marshall . 915492-3121 

MD Baltimora Resco/Baltimore .. 301-529-0500 

MD Beltsvilla Resco/Washington .. 301-937-9100 


EEM 1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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CORCOM 


Manufacturers and Sales Offices Dir^ory 


MD Qaitheisburg, Pioneer ... .. 301-921-0660 

MA Newton, Greene Shaw................ 617-969-8900 

MA Norwood, Gerber Elctms. ... 617-769-6000 

MA Wilmington, Marshall Inds... 313h525-5820 

Ml Grand Rapids, Pioneer.. 616-698-1800 

Ml Uvonia.MarshaUinds. .. 313-525-5820 

Ml Uvonia, Pioneer . ... 313-525-1800 

MN Eden Prairto Pioneer/Twin Cities. 612-944-3355 

MN St Paul, Gopher Elctms. .. 612-483-3322 

MO St Cha^ Firmigan Elctma. 314-946-6201 

NJ Bellmawr, Mid Atlantic Elctms. Corpi .. 609-931-5303 

NJ Fairfield, Marshall Inds. .. 201-882-0320 

NY Buffalo, Summit DIstis.. 716-887-2800 

NY Fairport. Pioneer. . 716-381-7070 

NY Lynbrook, Peerless Radio Corp........ 516-593-2121 

NY MtVernon,OARIndLEIctm.Sis....... 914-699-2224 

NY Rochester, Simcona. 716-328-3230 

NY Rochester, Summit Distrs. . 716-3^8110 

NY Ronkonkoma, Arrow Elec . 516-391-1696 

NY Woodbury, Pioneer .. 516-921-8700 

NC Charlotte^Pioneer . 704-527-8188 

NC Raleigh, Marshall inds.. 919-878-9882 

NC Raleigh, Resco. 919-781-5700 

OH Cleveland Pioneer . 216-587-3600 

OH Columbus, Elctms. Mktg. Corp.. 614-299-4161 

OH Dayton, Pioneer . 513-236-9900 

OR Beaverton, Almac Elctms.. 503-629-8090 

OR Beaverton, Marshall inds.. 503-644-5050 

PA Horsham, Pioneer. 215-674-4000 

PA PhiladelpNa,Almo Elctms. Corp.. 215-698-4000 

PA Pittsburgh, Pionoer . 412-782-2300 

TX Apstln, Marshall Inds.. 512-837-1991 

TX Austin,Pioneer .. 512-835-4000 

TX Carrollton, Marshall IndS. . 214-233-5200 

TX Dallas, Pionoor. 214-386-7300 

TX Houstort Marshall lnd&. 713-895-9200 

TX Houston, Pioneer .. 713-988-5555 

irr Salt Lake City, Marshall Inds. . 801-485-1551 

VA Reston, MR/Tytronlcs. 703-620-4600 

WA Bellevue, Almac Elctms. . 206-643-9992 

WA Bellevue, Marshall Inds.. 206-486-5747 

WA Spokane, Almac Elctma. 509-924-9500 

Wl Milwaukee, Marsh Elctms. . 414-475-6000 


CX)RECX), INC., 6969 TransCanada Hwy, Sta 113, St 
Laurent Qua, Canada H4T 1V8. Tel: 800-361-4914, 514- 
333-1301, TELEX: 76001120 COR 1X5, FAX: 514-333- 
1388; EmpL: 32; S/S. Afgr.'Pat Urbain 


CORES UNLIMITED, INC, 8311 Westminster Ava, Sta 
230, Westminster, CA 92683, Tel: 714-894-3062,800-422- 
CORE, FAX: 714-895-4502; EmpL: 8 


Local Sales Off ices & Reps 

AZ Scottsdale EDP & Assoca . . 602-991-6119 

CA Glendora Holms & Ladky.. 818-914-2434 

CA San Josa Comtech Mktg. 408-294-5445 

FL Miami, BG Professional Sla. 305-932-2782 

WA Seattle Allied Proda.. 206-892-8870 


CORLUND ELECTRONICS CORP, 2330 Teller Rd, 
Newbury Pailt CA 91320, Tel: 805-499-6877, FAX: 805- 
499-4072; EmpL: 55; S/!s. Mgrj Gary Mesnick 


CORMAN TECHNOLOGIES INC, 75 Bathurst Dr, 
Waterloo, Ontario, Canada N2V 1N2, Tel: 519-884-4430, 
FAX: 519-884-0204; Ste. Mgr.* Bill Lochead; DistMgrjm 
Lochead 


CORNELL-DUBILIER ELCTRNS./SANGAMO 
COMPS, 1605 E Rodney French Blvd, New Bedford, MA 
02744, MA 02741, Tel: 508-996-8561, TELEX: 929 419, 
FAX: 50&-996-3830; EmpL: 5006; S/s. Mgr: Anthony M. 
Cavuto, VPSIa 


COSMO/KURZ-KASCH 


Over 
250.000 
Knobs 
in Stock 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pm. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-15001 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


CORNELL-DUBILIER ELCTRNS, 1700 Route 23, 
Wayne NJ 07470, Tel: 201-694-8600; Sis. Mgr: K Cavuto 

CORNELL MANUFACTURING, An Elgin Co, 25 
Ramland Road, Orangeburg NY 10962, Tel: 914-365- 
0400, FAX: 914-359-6809; EmpL: 50; Sis: Mgr: Lou 
Schnur, Dist. Mgr: Lxm Sdnmr 

CORNING GLASS WORKS, Materials Business, Main 
Plant MP 21-3, Coming NY 14831, Tel: 607-974-9000, 
TB_^: 932498, FAX: 607-974-7618; EmpL: 30000; Sis. 
Vgr.’Bryan Lanahan; D/sf. A^gr.-Dennis Naylor 

CORNING GLASS WORKS, Telecommunications 
Products Division, MP-RO-03, Coming NY 14831, Tel: 
607-974-7732, TELEX: 932498; EmpL: 28,000 

CORTEC, INC, 15811 Chemical La, Huntington Bch, CA 
92649, Tel: 714-897-2529, FAX: 714-897-2170; EmpL: 35 

CORTRON DIV, See ITW Cortron,illinois Tool Works 

CORTRON DIV, See ITW Cortron, Illinois Tool Works 

COSAR CORPORATION, 10375 Brockwood Rd, Dallae 
TX 75238, Tel: 214-340-4584. 800-527-1207, TELEX: 
506973; FSC Na: 20891; EmpL: 50; S/s. Mgr: Jerry Jarka 

COSMO CORPORATION, 3239 W. 14th SL Cleveland. 
OH 44109, Tel: 216-861-5594; EmpL: 500; S/s. Mgr: a 
Gordon 


GOTO 

CORPORATION 


FAX: 401-942-0920 

GOTO CORPORATION, 55 DuPont Drive, Providence Ri 
02907, Tel: 401-943-2686; EmpL: 250; S/s. Mgr: John E 
BeigeL Dir. Mktg & Sla; Dist Mgr: Aaron Smith 

. B*1451-1455 


Local Sales Offices & Reps 
AL Owens Cross Rds, cmrCross Assocs. 

. 205-883-5991 

AZ Phoenix, Spectrum Mktg Assocs, Inc. 

. 602-890-9000 

CA Newport Bch, Forbes Pacific Inc.. 714-722-6174 

CA Saratoga Testco Inc. . 408-253-1900 

CO Denver, Spectrum Sla. 303-480-9991 

CT Warren, RI, Wm Poisson & Assoca ... 401-245-0260 

DE Hunt Valley, Eagle Sla Corp... 301-666-3930 

DC Hunt Valley, Eagle Sla Corp.. 301-666-3930 

FL Tampa Standard Mktg. 813-933-5833 

IL Downers Grove Richmar Elctma. 312-968-0118 

IN Indianapolia Richmar Elctma. 317-577-9950 

NY Great NecK MOS Mktg Assoca. 516-487-3966 

NY N Syracuse Advanced Compa Corp. 

.. 315-699-2671 

OR Tigard. LD Elctma. 503-684-8221 

PA Huntingdon Valley, Omega Elctm. Sla 

.. 215-947-4135 

RI Warren, Wra Poisson & Assoca. 401-245-0260 

TX Plano, Richmar Elctma.. 214-424-8388 

TX Round Rock Richmar Elctma ........ 512-255-2551 

L/T Ogden, Spectrum Mktg Assoca Inc. .. 801-972-8552 

WA Snohomish, LD Elctma. 206-568-0511 

WA Spokane LD Elctma. 509-922-4883 

Wl Butler, Richmar Elctma. 414-781-1730 

Can Pointe Claire, Que, A R Gray Assoca 

. 514-694-6378 

Local Distributors 

AL Huntsville Allied Elctma.800-433-5700, 

205-721-3500 

CA Santa Monice Me^ter Distra. 213-452-1229 

CA Saratoga Testco Inc. . 408-253-1900 

CO Denver, Spectrum Distrbn.. 303-480-9991 

FL PonrH)ano, Allied Elctma.. 304-486-0500, 

1-800-336-5401 

GA Norcrosa Allied Elctma ... .... 404-446-8595 

IL Elgie Allied Elclma... 312-697-0126 

MA Wilmington, Allied Elctma . 508-942-0150 

NY Mineole Allied Elctma.516-248-2360 

NC Raleigh, Allied Elctma. . 919-876-5845 

OK Tulse Altair Co.. 918-252-5781 

CA Saratoga Testco, Inc.. 408-253-1900 

SC Raleigh, Allied Elctma. 919-876-5845 

TX Austie Altair Ce. 512-837-4970 

TX Dallae Allied Elctma . 214-553-4370 

TX Houstoe Altair Co.. . 713-462-3029 

TX Richardsoe Altair Co.... 214-231-5166 

UT Ogden, Spectrum Mktg Assocs, Inc,.. 801-972-8552 


EXP TX/Ft Worth, Allied Elee/Exp. Svea 

........ 817-336-5401 

CXDTRONICS, 3379 Shore Pkwy, Brooklyn, NY 11235, Tel: 
718-646-79^, FAX: 718-646-3028; EirvL: 15; Sis. Mgr: 
Alan Marks 

COUTANT ELECTRONICS LIMITED. Kingsley Ave, 
Ilfracombe D^vOn, England EX34 8ES, Tel: (0271)63781, 
TELEX: 46310, FAX: (0271)64894; EmpL: 330; Sis. Mgr: 
Andrew Tweedie; 0/sf./Lfgr. Andrew Tweedie 

COVER CRAFT CORP, See Amherst International 
Corp, Cover Craft Div. 

CO\/OX, INC, 675 D Conger SL Eugene OR 97402, Tel: 
503-342-1271, FAX: 503-342-1283; EmpL: 25; Sis. Mgr: 
M. R Stewart 

CPS, INC, 1362 Borregas Ave, Sunnyvale CA 94089, Tel: 
408-734-8980, TELEX: 35-7450, FAX: 408-734-8993; FSC 
Na: 31640; EmpL: 30; S/s./I4gr.-Clifford Gaw 

CP TECHNCX-OGY, INC, 21143 Christensen Drive 
Cupertino, CA 95014, Tel: 408-996-8069; EmpL: 6 

CRAFT DATA, INC, 27022 Cordero Lane Mission Viejo, 
CA 92691, Tel: 714-582-8284, TELEX: 751875 Craft Date 
FAX: 714-556-8325; EmpL: 4 

CRAIG SYSTEMS CORP, Hanson Industries, 10 
Industrial Way, Amesbury, MA 01913-4848, Tel: 508-388- 
5662, TWX: 710-347-0590, FAX: 508-388-0845; FSC No.: 
81902; EmpL: 230; Sis. Mgr: Roger Chouinard 

CRAMER COIL & TRANSFORMER CO, INC, 401 
Progress Dr, Saukville Wl 53080, Tel: 414-284-9425, FAX: 
414-377-4028; EmpL: 70; S/s. Patti Uncoln 


Local Sales Offices & Reps 

CA Santa Clare Fischer Assoca . 408-733-7350 

CO Monument Sunbird Inda . 303-481-2900 

CT Bethany, The Repa Corp.... 203-393-0024 

IL Palatine Somers-Stanton. 312-994-1108 

IN Frankfort C-S Elctra Sla . 317-659-1874 

KS Overland Park, Q D C Inda. 913-341-2214 

MD Ellicott City, American Technig Assoa 

.I..... 301-461-5599 

MA Wellesley, The Repa Corp . 617-237-6476 

Ml Jacksoe Norwood-Scroggs. 517-750-1170 

MN Eden Prairie Hanna Lind . 612-942-8554 

NY Fulton,CarlTruax,lna... 315-592-7184 

NC Kemersville, Wallace Elctma Sla. 919-996-2742 

TX Richardson, Barry Sla, Ina. 214-234-0255 


CRAMER CO, Mill Rock Rd, Old Saybrook, CT 06475, Tel: 
800-247-6784, FAX: 203-388-9831; EmpL: 210; S/s. Mgr: 
Joe Lenzo; Dist. Mgr: E Latourette 

CREARE INC, Etna Rd, P.O. Box 71, Hanover, NH 03755, 
Tel: 603-643-3800, FAX: 603-643-4657; FSC No.: 8A287; 
EmpL: 100 

CREATIVE MICRO SYSTEMS, 3822 Cerritos Ave, Los 
Alamitoa CA 90720, Tel: 213-493-2484, FAX: 216493- 
3553; ErnpL: 24; Sis. Mgr: Margaret E Prossen 

CRESTRONICS DIV, APPLIED ELECTRO 
TECHNLG, See STI-Crestronics Div. 


STlr^ Wm.C MSS»UM MANUmCTURMG CCMIPANY 

V I ijl ■ ■ 


FAX: 312-699-5168 

CRISSMAN MANFACTURING CO., 11004 Bakley SL 
Huntley, IL 60142, Tel: 312-669-3995 ...... C-1020 

CRITERION INSTRS., LTD., 30 Progress Ave, 
Scarborough, OnL CAN M1P4W8, Tel: 416-299-6666, 
FAX: 416-299-8398; EmpL: 16. 0*1238-1240,1714 

Local Sales Off ices & Reps 

IL Chicago, Western Sla, Ina ............ 312-699-6126 

NC Selme Shalltronix Corp. . . 919-965-6346 


656 North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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Manufacturers and Sales Offices Directory 


CRYDOM 


MO 



FAX: 515-573-1342 


CRL COMPS., INC., A Cambridge Elctm. Inda. 

Co., Highway 20 West, Fort Dodge^ lA 50501, Tel: 515- 
573-1300; FSC Na: 71590; EmpL: 500; Obf. Mgr: Jim 
Wood... A*2104;B*1704-1708 


WA 

WA 

Can 

Can 


Webster Grove, Schutz & Assocs. Ind. Sis., Inc. 


. 314-962-2622 

Faiipoft, Tac Sla .. 716-425-1070 

Piainview, Motion Conb'ol Sis.. 516-756-5656 

ancinnati, Bob Gilbert & Assocs. . 513-574-1932 

Oncinnati, Bob Gilbol & Assocs.. 513-761-4598 

Horsham, Jacobsen & Assocs.. 215-674-2937 

Dallas, Blackburn & Assoc. . 214-750-8484 

Salt Lake City, Advanced Control Equipi 

. 801-485-0305 

Bellevue, Sea Inc. . 206-8854999 

Vancouver, Sea Inc. . 206-573-5161 

Downsview, Ont, Tienkay Inc. . 416-736-1221 

Longueuil, Qua., Decofer. 514-651-0285 


GOTO 

CORPORATION 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 . 000.000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjtt. are 
Shipped the Same Day 


Local Sales Offices & Reps 

AZ Tucson, demick & Assoca. 602-749-4003 

CA Pleasanton, Moulthrop Sis., Ina. 415-4650450 

CA Valencia.C&NAssocs.,Ina . 805-254-5844 

CT Branfprd, Coakley, Boyd A Abbott. 205481-2218 

FL Ft Lauderdale^ Panamtech . 305-587-3769 

FL Oviedo, Panamtech. 407-677-4448 

L Rolling Meadows, Sumer, Ina. 312-991-8500 

IN IndtanapoHs, Leslie M. Devoe Ca. 317-842-3245 

lA Cedar Rapkto, Lorenz Sis., Inc.. 319-377-4666 

KS Merriam; Lorenz Sis., Ino . 913-364-6556 

MA Needham Hgta, CoaMey, Boyd A Abbott, Inc. 

. 617-444-5470 

Ml Royal Oak, Hilltronics, Inc. . 313-435-0920 

MN Minneapolis, Electric CorT^^ Sis., Inc... 612-933-2594 

MO University City, Lorenz Sis., Inc. . 314-997-4558 

NE Linoolrt Lorenz Sis., Ina . 402-475-4660 

NJ Englewood CNffs, Ed Glass Assocs.... 201-592-0200 

NY Skaneateles, Empire Tech. Assoa .... 315-685-5703 

OH Cleveland, Arthur K Baier Co . 216-461-6161 

OK Tulsa, DJ Sla A Assocs. .. 918-663-8155 

OR Beaverton, Eclipse Mktg. Grp.. 505-642-1661 

PA Narberth, Bresson Assoca. 215-664-6460 

TX DaUaa DJ Sla A Assoca . 214-783-8876 

WA Redmond, Eclipse Mktg. Grp. . 206-885-6991 

WA Spokana Eclipse Mktg. GrpL . 509-922-3972 

Wl Brookfield Sumer, Ina. 414-784-6641 

Can Pickering, Ont, McHugh Elctma . 416-831-4773 

Can Vancouver, ac., Arwin Tecb Ste. . 604-9854557 


CROMPTON INSTRUMENTS. INC. 800 Regency Dr. 
Glendale Heighta IL 60139, Tel: 312-351-9888, TELEX: 
210295, FAX: 312-351-9889; FSC No: 53498 

CROMPTON INSTRS. Hawker Siddley, 2763 Old 
Higgins Rd. EHc Grove Village IL 60007, Tel: 312-593- 
1107, TELEX: 210295, FAX: 312-439-5747; EmpL: 38; Sfe. 
Mgr: Wayne Bordelon 

CROMPTON METERMASTER INC. 2507 N. Erie Dr. 
Tempa AZ 85282, Tel: 602-431-0880; Sfe. Mgr: Steve 
Alexander 

CROSS BROTHERS, INC. 5255 Sheila St, Los Angelea 
CA 90040, Tel: 213-266-2000, FAX: 213-266-2106; EnpL: 
17; Sfe. Mgr.-Steven a Krause 

CROSS ELECTRONICS, 100 Comrnonwealth Dr. 
Warrendala PA 15086, Tel: 412-776-1591; EmpL: 35; Sfs. 
Mgr: L R Craig 

CROSSPOINT, Dlv. of Info-Lite, 422 Cliff St, Fairview, 
NJ 07022, Tel: 201-941-4455, FAX: 201-941-4919; FSC 
Na: FSCM 52116; EmfA.: 13; Sis. Mgr: Joseph M. CarteIN; 


m Mgr.* Joseph M.CarteiH. B«1709 

Local Sales Offices A Reps 

CA Granada Hllla Crown Elctma. 618-368-7475 

CA Redwood City, Caltronic Assoca. 415-365-2545 

CT Weston, CJA Assoa. ^2254317 

Ml Plymouth, Leading Edge Sla Corp..... 313-420-3344 

NY Syracuse Lenard Ca. 315-479-9191 

OH Cleveland ASA. 216-232-4946 

OH Dayton, Mohawk Intronics . 513-434-8873 

CROUZET CONTROLS, INC., 1083 Stale Pkwy. 
Schaumburg, IL 60173-5419, Tel: 312-843-2200, TELEX: 
210 219, FAX: 312-310-8330; 18; S/s. Mgr: Benoit 

Deloourt. . . B*1239,1711 

Local Sales Offices A Reps 
CA Corona Del Mar, Motion Control of Sa CA 

... 714-675-0211 

CA San Ramon, a F. M. Sla. . 415-866-1705 

CO Denver, Ralph R Pence A Assoca.... 303-936-3464 

FL Clearwater, Gea Controla Ina. 813-791-1903 

IN Indanapolia Emsco Sla A Engrg. Ca 

.. 317-251-7074 

lA Bettendorf, Custom Controls Ltd . 319-355-4787 

MA Taunton, Electro-Kirwtics. 617-880-0182 

MA Wellesley, Electro Kinetics ... 617-235-9415 

MA Wenham, Electro-Kinetics . 617-468-4166 

MN MinneapoHa DeBeck-Hays Assoa .... 612-835-3610 


Local Distributors 

CA Los Angelea Master Distr. 213452-1229 

CA San Carloa Wertem Comp. Sla N..... 415-594-1222 

CO Colorado Springe Summit Fasteners A Elea Hdwa 

. 303-593-7700 

FL Hollywood MP. Assoca . 305-962-5751 

FL Lakeland A A Elea. 813-665-6941 

GA Smyrna Waffles Elea. 404-433-8377 

IL Chicaga Excel Elea. 312-421-7220 

IL Chicago. Hawk Elctma . 312-459-4030 

K. Chicago, MC Master-Carr. 312-834-9600 

IN Ft Wayna Belt Inda. 213423-3422 

IN Indianapolia Bell Inda . 317-634-8202 

IN Indianapolia Control Dea Supp. . 317-7834559 

IN lndianaix>iia Vonnegut IndL Proda 

. 317-899-8800/8877 

lA Bettendorf, Custom Controls Ltd . 319-3354787 

MA Wellesley. Electro-Mechanical Distr.... 617-235-1565 

Ml Comstock Park, Mor Elea . 616-784-1121 

Ml Grand Rapida S-F Electronics. 616459-0216 

Ml Royal Oak, George Instr. Co.. 313-280-1111 

Ml Saginaw. Fischer-Fiack. 517-7524181 

MN St Paul. Powermation . 612-645-0781 

NE Omaha Lakeland Engrg. 402-734-2600 

NJ Edson, Howman Applied Control Proda 

. 201-797-3313 

NJ Fair Uwa Relay Specialties. 201-797-3313 

NC Ashevilla Electric Supply Co. . 704-255-8899 

NC Gastonia JMT. Elctm. Supp. . 704-8674401 

NC Winston-Salem, Kirkman Elctma. 919-722-9131 

OH ancinattl. Hughes-Petera . 513-351-2000 

OH Cleveland Reserve Motion Control Sya 

. 216-826-0290 

OH Cohjmbua Hughes-Petera . 614-294-5351 

OH Dayton, Duellman Eicttna . 513461-5010 

OK Tulsa Radio Ina. 913-587-9123 

PA Allentown, P. A Petera . 215-434-5237 

PA PhiladelphiaHerbachARademan.... 215426-1700 

SC Greenvilla Holder Elea Supp.. 803-271-7111 

TX Ft Worth, Swieco. . 817-335-6521 

WA Kent Motors A Controls Corp. . 203-872-8010 

WA Seattia Eicher-Richards Ca. 206-523-7888 

Wl Waukesha Powermation . 414-542-2868 

Can St Hubert, Quo, Decofer. 514-678-2252 

Can Willowdala Ont. PS Compa. 416498-0214 


CROVEN CRYSTALS, 500 Beech SL Whitby, ON. 
Canada LIN 5S5, Tel: 416-668-3324. FAX: 416-668-5003; 
FSC No.: 00809; EmpL: 250; Sis. Mgr: R McCormick 
. . A*1371 


Local Safes Offices A Reps 

AZ Mesa Sedco Sla. 602-461-9069 

CA San Mated Melvin Sla . 415-349-7444 

CA Trabuco Canyon, Meutronix. 714-8530632 

FL Longwood D-Assoca. 407-830-8976 

MA Milton, Naton Assoa. 617-698-0670 

MO St Charlea Hayes Elea Sla. 314-946-6677 

NY Melvilla Carnes Assoca. 516-694-1600 

OH Englewood Clayton-Ellier Co.. 513-836-3556 

PA Glenskfa Koebert Assoca ina. 215-887-2310 

TX EulesaFraliaCa A Assoca . 817-267-3577 

PA Glensida Koebert Assoa . 215-887-2310 

WA BellevuaEltecdlna. 206-643-4330 

Wl Oconomowoa Artmor Ltd . 414-367-8789 


CROZIER METROLOGY LAB, 160 N. Bond SL Elk 
Grova IL 60007, Tel: 312-934-5634, FAX: 312-934-5634; 
EmpL: 5; Sfs. Mgr.* Richard D. Crozier 


CRYOMAGNETICS, INC, 739 Emory Valley Rd, Oak 
Ridga TN 37830, Tel: 615482-9551, TELEX: 883 945, 
FAX: 615483-0406; Sfs. Mgr.* D. Michael Coffey 


CRYSTALOID ELECTRONICS, Box 623 Hudson, OH 
44236, Tel: 216-655-2429, FAX: 216-655-2176; EmpL: 100 


CRYSTEK CORP, P.O. Box 06135, Ft Myera FL 33903 
Tel: 813-936-2109, TWX: 510-951-7448; FSC Na: 13454; 
EnvL:60 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


C Crouzet 


Over 
100.000 
Timers 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500 

^ 1026 6th Avenue, 

Oakland, CA 94606 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


Gvl CROZIER Metrology Labs 

Inatmmenta • Sales • Repair • Calibration 

PRIMARY STANDARDS 
MAINTAINED 

• D.C. Volts • A.C. Volts 

• Resistance 'R.F. Volts 

• Capacitance • Frequency 

• Inductance • Temperature 

CALIBRATION 

• PRIMARY • SECONDARY 

• WORKING STANDARDS 

• ANALOG & DIGITAL METERS 

• NETWORK ANALYZERS 

• SIGNAL GENERATORS 

• POWER SUPPLIES 

• OSCILLOSCOPES 

• CALIBRATORS 

• TEMPERATURE 

• OSCILLATORS 

• SOUND LEVEL 

• WATTMETERS 

• H.V. DIVIDERS 

• ANALYZERS 

• R.F. METERS 

• HI POTS • BRIDGES • R.C.L. 

• TERA OHM • MEG OHM 

P.O.BOX 814 

ARLINGTON NTS, IL 60007 

529 N. WOLF RO. WHEELING IL 60090 

TEL: 708-520-9085 
FAX: 708-520-9150 

Traceable to NIST _ 


North American offices only. Fbr worldwide reps & distributors, see VoL W. 
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CRYDOM 


Manufacturers and Sales Office Directory 


cavaoM 

C O M A N Y 

F7VX: 213-865-331^ 

CRYDOM COMPANY, 17215 Studebaker Rd, No. 328, 
Cerritos, CA 90701, Tel: 213-865-3536, TWX: 910-250- 
5756; BnpL: 350; Sis. Mgr.- James L Jensdn; Dist. Mgr: 


JamesLJen^ . ..... .. B«1456-1460 

Local Sales (Xf^ 

AL Huntsville.EMA,Inc.. .... 205-830-4030 I 

AR Ft Sirath, Eleclra Reps, Inc. ....... .. 501-452-7822 

CA Cerritos,CrydomCa .. 213-865-3536 

CA Pleasanton, Sierra Sis. Engrg... 415-463-2250 

CA Stockton, Sierra Sia Engrg. . 209-465-3968 

FL Deerfield Belt, Ino . 305-421-6830 

FL Longwood Ina . . 305-682-1202 

GA Roswell EMA, Inc... 404-992-7240 

IL Elk Grove Village, Control Sla . 312-595-2110 

IN Carmel, Technology Mktg. Coipi. 317-844-8462 

IN Ft Wayne,Technology Mktg. Corfx .. . 219-432-5553 

KY Louisvilia Technology Mktg. Corp. .... 502-893-1377 

PA Chestnut Hill, Deltratronics, Inc... 215-248-0294 

MA North Reading, Alpha Omega Sis. .... 508-^664-1118 

Ml Farmington Hills, Luebbe Sis. .. 313-489-8828 

MN Eden Prairia Electronic innovators, Inc. 

. 612-941-0830 

MO StLouiaMidtecAssocs. . 314-275-8666 

NY Binghamton, GEN-TECH Elctma . 607-648-8833 

NY Liverpool, Gen-Tech Elctma .. 315-451-3480 

NY Penfiekt Gen-Tech Elctma .. 716-381-5159 

NC Charlotta BAA, Irxx. 704-365-0547 

NC Raleigh, EMMna . 919-846-6888 

OH Cincinnati, Luebbe Sia Ca ........... 513-530-0600 

OH Cleveland, Cleveland Luebbe Sla. 216-333-0425 

OH Columbua Luebbe Sla Ca. 614^1-0474 

OH Dayton, Luebbe Sla Ca ... 513-294-0426 

OR Hillsboro. Tunva-Round Sla. 503-64(M641 

PA Chestnut Hill Dettatronics Ina . 215-2484)294 

PA Pittsburgh, Luebbe Sla Ca . 412-364-0490 

TX Austia Electra Repa. 512-339-1163 

TX Dallaa Electra Repa.... .. 214-248-3852 

UT Salt Lake City, Control Agy... 801-972-8787 | 

VA Richmond, McCourt Co, Ina. 804-741-3253 

Wl Brookfield, Control Sla. 414-797-9500 

CSB/USA 1204 W. 7th SL Ft Worth, TX 76102, Tel: 800- 

3CSB/USA 817-332-1309, FAX: 817-332-6036; S/s. Mgr: 

. Gregg Hubbard .... D*1478 

Local Sales Offices & Reps 

AL Huntsvilte, Rea Ina. 205-881-9270 j 

CA Arcaefia Van Gott & Assoca ... 818-445-9728 | 

CA Los Altos, Frauman Assoca .415-941-0660 

GA Atlanta, Rea Ina.. 404-9384358 1 

IL MortonGrova Power PaK ina. 312-966-6000 

IL PalatlnaTechnlaSla,lna. . 312-991-6600 

IN Granger, Wolff Sia, Ina.. 219-2724388 

MA SeekonK Rudolph Mktg. Assoca.. 617-399-6270 

Ml Grand Rapida Stiles & Assoca. 616-531-7759 

NY Franklin Sq, Cooper-Simon & Co, Ina 

. 516-489-0404 

NC Charlotta Rep, Ina .. 704-563-5554 

OH UmaT.C.Ca.. 419-226-6952 

TN Knoxvilla Rea Ina . 615475-9012 

Wl Milwaukea Technig. Sla, Ina ... 414-964-5015 

Local IXstributors 

CA San Diego, Tauber Elctma . 619-274-7242 

GA Smyrna ERC Parta Ina .. 404-352-1626 


Local tXstributors 

CA San Diego, Tauber Elctma . 619-274-7242 

GA Smyrna ERC Parta Ina .. 404-352-1626 



ELECTRONICS 
(415) 834-5888 

610 E 10th St . Oakland. CA 94606 



CSD INDUSTRIES, INC., dba C Enterprises , 310-110 
Via Vera Cruz, San Marcoa CA 92069, Tel: 619-744-8182, 
800-334-3815, 800423-3345, TELEX: 6502969639MCI, 
FAX: 619-744-1659; EmpL: 56; S/s./Ifgr.-Unda Medina 
D/sf./Ifgr.* Steve R<^ff 


Cn Capacitors 


CSI CAPACITORS, CSI Technologiea 8io 

Rancheros Dr., San Marcoa CA 92069, Tel: 619-747-4000, 
TELEX: 697832; FSC Na: 10026; EmpL: 50; Sis. Mgr: J. D. 


Kowalsky....... .. A*1067 

Local Sales Office & Reps 

AZ Paradise Valley, Asta'ocom Mktg... 602-991-6646 

CA San Josa Comtech Mktg.. 408-365-7474 

FL Orlandd, SAM Rep, Ina. 407-869-9565 

IL Chicago, Esco Assoca . 312-298-5310 

KY Louisvilte, K. W. Elctm. Sla. 614-888-0483 

MD Middletown, ST/Wooiard . 301-371-4500 

MA Canton, New England Elctm. Sla ..... 617-828-4835 

NM Albuquerqua Cleveland Entpra. 505-265-7893 

NY Cazenovia&T.Woolaid.. 315-655-8145 

OH Dayton, K W. EIctra Sla. 513-890-2150 

OR Tigard, Components West.;.. 503-684-1671 

PA Allison Pk, KW Elctm. Sla ... 412-487-4300 

SC Pickena S.T. Woolard. . 803-878-3830 

VA Lynchburg, ST/Woolard.. 804-528-5421 

WA Redrnond, Cornponents West.. 206-885-5880 

Can Richmond,BC,MacomAgencies ..... 604-271-2661 


CSTS, 4015 E Leaverton O. Anaheim, CA 92807, Tel: 714- 
632-1300, FAX: 714-632-1937; EmpL: 14 

C-TEK INC^ 4 Railroad Ava, Wakefield, MA 01880, Tel: 
617-246-1720, FAX: 617-246-2905; EmpL: 15; Sis. Mgr: 
JohnVanaman; Oisf./Ifgr.* John Vanaman 

. . 0*1142-1143 

Local Sales (Xfices & Reps 
H. Westchester, Cadre Technical Repa Ina 


. 312-449-3900 

CT Seymour, RH. Sturdy Co, Ina . 203-888-1480 

IL Hlllsida Cadre Tech. Repa . 312-449-3900 

MA Wellesley Hilla R K Sturdy Co.. 617-235-2330 


MA WeilesleyHilla RK Sturdy Co, Ina ... 617-235-2330 
MN Minneapoiia Northstar Motion & Control 


... 612-571-9600 

MN St Paul Northstar Motion & Control .. 612-770-5311 

NY Buffala Good Compa Corp. . 716-634-4400 

Can Nepean, Orrt, Tech- Trad .. 613-727-1272 

NC Charlotta Jake Rudisill Assoca. 704-377-6901 

VA Richmond, Jake Rudisill Assoca...... 804-320-0201 

Local Distributors 

NC CharlottaMotionex .. 704-377-6901 

cn ELECTRONICS, 200 Benton Street Stratford, CT 
06497, Tel: 203-386-9779, TWX: 710-465-6349, FAX: 203- 
3784986; EmpL: 19 ... D*1087 

Local Sales Offices & Reps 
AL Huntsvilia Rakes Engrg. & Mktg. Corp. 

. 205-533-3763 

CA Los Angelea Leo Miller Co... 213-832-5858 

CA San Jose, Motion Sys, ina. 408-246-0641 

CT Bridgeport CTI Elctma . 203-366-9444 

FL Now Port Richey, Spinney Assoca .... 813-848-8578 
GA Atlanta Rakes Engrg & Mktg Corp ... 404-447-6937 
MO Blue Springa A-Tronics Sla & Engrg Co. 

. . 816-224-2131 

NH Manchester, Northeast Compa .. 603-627-7242 

NY New Hartford, PDQ Assoca. 315-793-3666 

OH Columbua McFadden Sla .. 614-761-3177 

PA Glensida Wyncote Iristrma Co.. 215-572-6500 

TX Dallaa Hamilton Elctma. 214-987-3326 

VA Reston, D^marva Techniga. 703-620-3555 

Wl Appleton, Vine Tech. Sla . 414-731-9873 

Wl Genoa City, Yine Tech. Sla. 414-279-3871 


CTS CX)RPORAnON, 905 West Blvd. North, Elkhart IN 
46514, Tel: 219-293-7511, TWX: 810-294-2167; EmpL: 
6,500; Dist. Mgr: George Greener 


LocaJ DisWtMtas 

AL Huntsvilia Arrow Elctma, Ina. 205-837-6955 

AL Huntsvilia Bell Inda ... 205-837-1074 

AL Huntsvilia Hall-Mark Elctma Corp..... 205-837-8700 

AL Huntsvilia Marshall inda . 205-881-9235 

AZ Phoenix, Marshall Inda.. 6024980290 

AZ Tanpa Arrow Elctma, Ina. 602-9684800 

AZ Tenrva Bell Inda.. 602-966-7800 

CA Can^ Pk, Hall-Mark Elctma Corp. .. 818-716-3300 


CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CO 

CO 

CO 

CO 

CT 

CT 

CT 

CT 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 


Chatsworth, Arrqw Elctrns, Ina ....... 818-701-7500 

Chatsworth, Marshall hxte..... 818407-0101 

Citrus Hgta, Hall-Mark Elctma Corp .. 916-722-8600 
El Monta Marshall Inda (Corp)....... 818-459-5500 

Garden Grova Bell Inda .............. 714-895-7801 

Gardena Bell Inda ................... 213-515-1800 

Gardena CaiifcMmia Switch & Signal .. 213-538-9830 

Irvine, Marshall Inda ... 714-859-5050 

Los Angelea Beil Inda.. 213-8^778 

Milpitaa Marshall Inda... . 408-942-4600 

Rancho Cordova Marshall inda . 916-635-9700 

Rohnert Pk, First Source Elctma Corp 

. 707-586-0800 

Rosevilla Bell Inda. ... 916-969-3100 

San Carloa Logan Elctma. 415-594-0700 

San Diego, Arrow Elctma, Ina ........ 619-565-4800 

San Diego, Bell Inda. 619-268-1277 

San Diego, Hall-Mark Eicthria Corp ... 619-268-1201 

San Diego, Marshall inda .... 619-578-9600 

San Josa Hall-Mark Elctma Corp 408-432-0900 

San Josa Rose Elctma . 408-263-9700 

Sunnyvala Arrow Elctma, Ina . 408-745-6600 

Sunnyvala Bell Inda. 408-734-8570 

Thousand Oaka Bell Inda ... 805499-6821 

Torranca Hall-Mark Elctma Corp .... 213-217-8400 

Tustip Arrow Elctma, Ina... 714-838-5422 

Tustip Hall-Mark Elctma Corp . 714-6694100 

Aurora Arrow Elctma, Ina .. 303-696-1111 

Denver, Integrated Elctma Co, Ina . .. 303-292-6121 

Englewood,IndLElctma .. 303-694-9444 

Englewood,IndLElctma,Ina .. 303-6949444 

Thortop Marshall Inda . 303451-8444 

Wallingford, Arrow Elctma, ina . 203-265-7741 

Wallingford, Marshall Inda. 203-265-3822 

Wallingford, Midan Elctma, ina . 203-265-2077 

Wallingford, The Greene-Shaw Co, Ina 

. 203-265-3333 

Clearwater, Hall-Mark Elctma Corp... 813-5304543 

Deerfield Bch, Arrow Elctma, Ina. 305429-8200 

Deerfield Bch, Bell Inda. 305-421-1997 

Ft Lauderdale, Marshall inda. 305-977-4880 

Largp Bell Inda . 813-5414434 

Orlando, Hall-Mark Elctma Corp...... 305-855-4020 

Oriandp Marshall Inda . 305-841-1878 

Palm Bay, Arrow Elctma, ina. 305-841-2424 


Pompano Bch, Hall-Mark Elctma Corp 


. .. 305-971-9280 

GA Norcrosa Arrow Elctma, ina.. 404-449-8252 

GA Norcrosa Bell Inda. 404-662-0923 

GA Norcrosa Hall-Mark Elctma Corp .... 404447-8000 

GA Norcrosa Marshall Inda . 404-923-5750 

IL Elk Grove VL Bell Inda.. 312-640-1910 

IL Schaumburg Arrow Elctma, Ina ...... 312-397-3440 

IL Shaumburg Marshall Inda. 312-490-0155 

IL Wheeling Hawk Elctma . 3124594030 

IL Wooddala Hall-Mark Elctma Corp ... 312-860-3800 

IN Ft Wayna Bell Inda. 219423-3422 

IN Indianapolia Arrow Elctma, Ina. 317-243-9353 

IN Indianapolia Bell Inda . 317-875-8200 

IN Indianapolia Bell Inda (jrr Only) . 317-299-5487 

IN Indianapolia Marshall Inda .. 317-297-0483 

lA Cedar Rapida Arrow Elctma. 319-395-7230 

lA Cedar Rapida Bell Inda . 319-395-0730 

KS Lenexa Arrow Elctma, Ina . 913-541-9542 

KS Lenexa Hall-Mark Elctma Corp. 913-8884747 

KS Lenexa Marshall Inda. 913492-3121 

MD Columbia Arrow Elctma, Ina . 301-995-0003 

MD Columbia Hall-Mark Elctma Corp .... 301-983-9800 

MD Gaithersburg Marshall inda. 301-840-9450 

MA Newtop The Greene-Shaw Co, Ina .. 617-969-8900 

MA Wilmingtop Marshall Inda. 617-658-0810 

MA Woburn, Arrow Elctma, Ina .'.. 617-933-8130 

Ml Ann Arbor, Arrow Elctma, Ina... 313-522-1040 

Ml Ann Arobor, Bell liida. 313-971-9093 

Ml Grand Rap^ Arrow Elctma Ina . 616-243-0912 

Ml Uvonia Marshall Inda. 313-525-5850 

MN Eden Prairia Hall-Mark Elctma Corp 

. 612-941-2600 

MN Edina Arrow Elctma, Ina. 612-830-1800 

MN Minneapoiia IrxlL Comps, ina . 612-831-2666 

MN Plymouth, Marshall Inda. 612-559-2211 

MO Earth City, Hall-Mark Elctma Corp.... 314^291-5350 

MO St Louia Arrow Elctma, Ina.. 31^567-6888 

NE Uncoip Scott Elctm Supp Corp...... 402-466-8221 

NH Manchester, Arrow Elctma, Ina.. 603-663-6968 

NJ Ciiftop Vantage Comps, Ina. 201-667-1840 

NJ Fairfield,Marshall inda .. 201-882-0320 

NJ Maritop Arrow Elctma, Ina . 609-596-8000 

NJ Ml Laurel Hall-Mark Elctma Corp... 609-235r1900 

NJ ML Laurel Marshall inda . 609-234-9100 

NJ Parsippany, Arrow Elctma, ina.... 201-538-0900 

NM Albuquerqua Arrow Elctma, Ina ...... 505-2434566 

NM Albuquerqua Bell Inda ... 505-292-2700 

NY Buffalo,SummitDista .. 716-887-2800 

NY CommacK Vantage Compa .......... 516-543-2000 

NY Hauppauga Arrow Elctma, Ina ....... 516-231-1000 

NY Hauppauga Marshall inda .. 516-273-2424 

NY Jarnaica Archer IndL Dista, Ina ....... 718-291-3232 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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Manufacturers and Sales Offices Directory 


CURTIS 


NY Johnson City. Marshall Inds.. 607-798-1611 

NY Melville, Arrow Elctms^ Inc. (Corp.).... 516-694-6800 

NY Melville, Semispecialists of Ameiica, Ina (SAI) 

.. 516-293-2710 

NY Mt Vernon. OAR Indl Elctms. Sis, Inc. 

. 914-699-2224 

NY Rochester, Arrow Elctms, Inc. .716-427-0300. 

1-800-462-6422 

NY Rochester, Marshall Inds. 716-235-7620 

NY Rorrie, Rome Elctma, Inc.. 315-337-5400 

NC Ciiftoa Vantage Comps, Inc. (Corp.) .. 201-667-1840 

NC Raleigh, Arrow Elctms, Inc. .. 919-876-3132 

NC Raleigh, Hall-Mark Elctms Corp.. 919-872-0712 

NC Raleigh,Marshallinds. 919-878-9882 

NC Raleig^ RESCO/Raleigh. 919-781-5700 

NC Winston Salem, Arrow Elctrns, Inc..... 919-726-8711 

OH Centerville, Arrow Elctms, Inc. . 513-435-5563 

OH Dayton, Bell Inds. 513-435-8660 

OH Dayton, Marshall Inds. 513-236-8088 

OH Solon, Arrow Etotrrrs, Inc. 216-248-3990 

OH Solon, Hall-Mark Elctms Corp.. 216-349-4632 

OH Solon, Marshall Inds. 216-248-1788 

OH Worthington, Hall-Mark Eicfrns Corp. 

. 614-888-3313 

OK Broken Arrow, Hall-Mark Elctms Corp. 

. 1-800-327-9989 

OK Tulsa, Arrow Elctms, Inc. 918-665-7700 

OR Beaverton, Arrow Elctms, Inc. . 503-684-1690 

OR Beaverton, Marshall Inds. 503-644-5050 

OR Lake Oswego, Bell Inds . 503-241-4115 

OR Tualatin, Moore Elctms. 503-692-5333 

PA McKean, Advacom . 814-476-7774 

PA Monroeville, Arrow Elctms, Inc. 412-856-7000 

PA Philadelphia, PEI/Genesis. 215-673-0400 

PA Pittsburgh, Marshall Inds. 412-963-0441 

TN Nashville, Bell Inds. 615-367-4400 

TX Austin, Arrow Elctms, Inc. 512-835-4180 

TX Austin, Hall-Mark Elctms Corp. 512-258-8848 

TX Austin, Marshall Inds. 512-837-1991 

TX Austin, Southwest-Eictms, Inc. 512-837-8971 

TX Carrollton, Arrow Elctms, Irrc.. 214-380-6464 

TX Carrollton, Marshall Inds . 214-233-5200 

TX Dallas, Hall-Mark Elctms Corp. . 214-553-4300 

TX Dallas Hall-Mark Elctms Corp. (Corp.) 

. 214-343-5000 

TX Dallas Southwest Elctms, Inc. 214-234-3050 

TX Houston, Arrow Elctms. 713-530-4700 

TX Houston, Hall-Mark Elctms Corp. 713-781-6100 

TX Houston, Marshall Inds. 713-895-9200 

TX Stafford, S.W. Elctms, Inc. . 713-491-4900 

TX Stafford, Southwest Elctms, Irrc. . 713-491-4900 

UT Salt Lake City, Arrow Eictms, Inc. 801-972-0404 

UT Salt Lake City, Bell Inds . 801-972-6969 

UT Salt Lake City, Marshall Inds . 801-485-1551 

WA Bellevue, Arrow Elctms, Irrc. . 206-643-4800 

WA Bellevue, Boll Inds . 206-747-1515 

WA Bellevue, Marshall Inds. 206-641-6800 

Wl Brookfield, Arrow Elctms, Inc. 414-792-0150 

Wl Brookfield, Marshall Inds . 414-797-8400 

Wl New Berlin. Hall-Mark Elctms Corp. .. 414-797-7844 

Wl Waukesha, Bell Inds . 414-547-8879 

Can Mississauga, OnL Arrow Elctms Canada Ltd. 

. 416-672-7769 

Can Montreal, Que, Arrow Elctms Canada Ltd 

. 514-735-5511 

Can Quebec City, Que, Arrow Elctms Canada Ltd 

. 418-687-4231 

CTS CXDRPORATION, Connector Division, 9210 
Science Center Dr, New Hope. MN 55428, Tel; 612-533- 
3533. TWX: 910-576-2717; FSC Na: 16512; EmpL; 300; 
Sis. Mgr: Steve Otto 

'Refer to CTS Corp, Elkhart IN, for sales offices & 
representatives & for distributor listings' 


'Refer to CTS Corp, Elkhart IN, for sales offices & 
representatives & for distributor listings' 

CTS CORPORATION, Microelectronics Div, 1201 
Cumberland Ave, W. Lafayette, IN 47906, Tel: 317-463- 
2565, TWX: 810-342-1882; EmpL: 505; S/s. Mgr: Dick 
Kramer 

Refer to CTS Corp, Elkhart IN, for sales offices & 
representatives & for distributor listings' 

CTS CORP., RESISTOR NETWORK DIV., 
(Formerly CTS Corp., Berne Div.), 406 Parr Rd, 
Berne, IN 46711, Tel: 219-589-3111. TWX: 810-323-1580; 
EmpL: 1100; Sis. Mgr: D. L Akers; Dist. Mgr: Cliff Stults 
. A*1922-1923 

'Refer to CTS Corp, Elkhart IN, for sales offices & 
representatives & for disttibutor listings' 

CTS CORPORATION, Switch Div., Paso Roblee, 

500 Unne Rd, Paso Robles, CA 93446, Tel; 805-238-0350, 
TELEX: 62537040, FAX: 805-238-9663; Sis. Mgr: Jack 
Bell; Dist. Mgr: Bob Tarkenton . 8*1712-1716 

'Refer to CTS Corp, Elkhart IN, for sales offices & 
representatives & lor distributor listings' 

CTS CORPORATION, Systems Division, 6900 Shady 
Oak Rd, Eden Prairie, MN 55344, Tel: 612-941 -9100. TWX: 
910-576-2913; FSC No.; 21542; EmpL; 1400; Sis. Mgr: S. 
Beyl 

'Refer to CTS Corp, Elkhart IN, for sales offices & 
representatives & for distributor listings’ 

CTS CORPORATION, Tool, Die & Machine Division, 
3000 Engle Rd, Fort Wayne, IN 46809, Tel; 219-747-0531 

Refer to CTS Corp, Elldiart IN, for sales offices and 
representatives and for distributor listings 

CTS OF CANADA, LTD, 80 Thomas SL Streetsville, 
Ontario. Caa L5M 1Y9, Tel; 416-826-1141 

Refer to CTS Corp, Elkhart IN, for sales offices and 
representatives and for distributor listings 

CTSI INTERNATIONAL INC, 75 Mall Drive, Commack, 
NY 11725-5703, Tel; 516-864-5260, FAX; 516-864-5878; 
EmpL: 50; S/s. Mgr: Paul Onish 

CUBIT, Div. of Proteus Industries. Inc, 340 Pioneer Way, 
Mountain View, CA 94041, Tel: 415-962-8237, FAX; 415- 
965-9355; EmpL; 27; Sis. Mgr: Jon Heiner 

CUESTA SYSTEMS CORPORATION, 3440 Roberto 
CL San Luis Obispo, CA 93401, Tel: 805-541 ^160, 800- 
332-3440, TELEX: 4949381 CUESTA; Sis. Mgr: Gary 
Brehmer 

CUNO, INC, Process Filtration Products, 400 Research 
Pkwy, Meriden. CT 06450, Tel; 203-237-5541, TELEX: 
221083; EmpL; 700 

CUPLEX, INC, 1500 E Hwy. 66, Garland TX 75040, Tel: 
214^276-0333, FAX: 214-276-3401; EmpL: 389; Sis. Mgr: 
Grady C. Young 

CURRENT RING CO. INC, 252 Sunset Drive, P. 0.1525, 
Ballwin, MO 63011, Tel: 800-325-8653, FAX: 314-423- 
5637; Sis. Mgr: Peter Racen; Dist. Mgr: Peter Racen 

CURRENT TECHNOLOGY, INC, 1400 S. Sherman. 
6202, Richardson, TX 75081, Tel: 214-238-5300, FAX: 
214-238-0911; S/s. Mgr: Barry Epstein; Dist. Mgr: Peter 
Diamond 


The 

Largest 
Relay 
Distributor 
m the World 




Over 

8,000.000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


1 ( 213 ) 452-1229 ( 415 ) 835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


I andlwM . , 4 , 

REUy/SpECIAlTIES 

Much more than Relays... 

SWITCHES ‘TIMERS * RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • DIODES 


FROM STOCK 

CURTIS 

TERMINAL BLOCKS, 
SOCKETS, FILTERS, 
LIQUID LEVEL CONTROLS 



FREE...NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRI TE T ODAY 

TOLL FREE 
800- 526-5 376 

NEW JERSEY 
201-^37^000 

FAX No. 
201-337-1862 


REUy/SpECIAlTIES 

17 RARITAN ROAD • OAKLAND, NJ 07436 


CTS CORP., ELECTROMECHANICAL DIV., 
(Formerly Elkhart Div.), 1142 W. Beardsley Ave, Elkhart 
IN 46514, Tel; 219-295-3575, FAX: 219-295-2099; S/s. 
Mgr: R G. Sumrak 

Refer to CTS Corp, Elkhart IN, for sales offices and 
representatives and for distributor listings. 


FREQUENCY CONTROLS DIVISION 


FAX: 815-786-9743 

CTS CORP., FREQMENCY CONTROL DIV., 
(Formerly Knights Div.), 400 Reimann Ave, 
Sandwicti IL 60548, Tel; 815-786-8411. TWX; 910-642- 
0860; Em^: 450; Sis. Mgr: Terry Luxmore, Act Sis. Mgr. 
. . . .. A*1372-1393 


CURTIS ELECTRO DEVICES, INC, Box 4090, Mountain 
View, CA 94040, Tel: 415-964-3846, FAX: 415-964-3574; 
EmpL; 10; Sis. Mgr: P. Curtis 


CORPORATION 


^ CURTIS 


INDUSTRIKS. INC. 


FAX: 414-535-1150 

CURTIS INDUSTRIES, 7400 W. Douglas Ave, P.O. Box 
18699, Milwaukee, Wl 53218-0699, Tel; 414-535-1500, 
TWX: 910-262-3035; FSC No.: 73631; EmpL: 160; Sis. 
Mgr: W.M. Tennle; Dist. Mgr: Ai Hungsberg 
.. A*1646-1647; C*1318-1319 

Local Sales Offices & Reps 

M. Huntsville, Advanced Comps. Mktg. ... 205-881-5493 
CA Garden Grove, Elsco Elctms, Inc..714-891-4621 



BRILL 

ELECTRONICS 
( 415 ) 834-5888 

610 E iqth St , Oakland, CA 94606 

CURTIS 

( 213 ) 452-8002 

1220 Olympic Bl . Santa Monica, GA 904(^ 


EEM 1989 


North American offices only. For worldwide reps & distributors, see Voi. W. 

































































CURTIS 


Manufacturers and Sales Offices Directory 


CUSTOM CONNECTOR 


Over 
500.600 
Sockets 
in Stock 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBimmS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue. 

Santa Monica. CA 90404 Oakland. CA 94606 



Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 

1301 Olympic Blvd., O 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 


Gill INDUSTRIES 



SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE: 

1 - 800 - 344-4539 

AK, PR.: 218-681-6674 
FAX:218-681-3380 
701 BROOKS AVE. SOUTH 
P.O.BOX 677 

THIEF RIVER FALLS, MN 56701 


CA Hayward, Pacific Mfg. Inc.............. 415-887-1620 

CA Hayward, Pacific Mktg^ Inc. ........... 415-887-1620 

(X) Englewood, Omega Ltd . 303-762-1921 

CT MitfordSalesEngrg 203-877-2001 

CT New Fairfield Sales Engrg. Co. . 203-746-5604 

FL Clearwater, Tech-Rep Assocs. ....... 813-576-9900 

GA Doraville, Advanced Comps. Mktg. .... 404-448-7025 

IL Downers Grove, Richinar Elctrna Corp. 

. 312-968-0118 


MD Gaithersberg, Naudain Assocs., Southern 


..... 301-258-5040 

Ml Grand Rapids, JFCO, Inc. ... .... 616-949-1020 

Mi Lake Orion, JFC», Ina.. 313-693-2053 

MN Minneapolis, Holmgren Assocs. Inc. of MN 

... 612-786-7641 

MO Bridgeton, Dy-Tronix, Inc. . 314-291-4777 

NH Salem, Sales Engrg Co. .. 608-893-5521 

NJ Englewood Harold Gray Assocs., Inc. 

. . 201-894-0894 

NJ Mariton, Naudain Assocs... 609-983-5300 

NY Rochester, Apex Assocs. . 716-254-6050 

NC Raleigh, Crossroads Etebn. Assocs.... 919-742-2372 

OH (Doiumbus, Nationwide Comps., Inc. ... 216-946-3226 

OH Dayton, NaticMiwkJe CcMT^ Irxx.. 216-946-3226 

IN Indianapolis, Nationwide Comp., Ina .. 317-872-7202 

OH Willoughby, Nationwide Comp.. 216-946-3226 

Rl Warwick, Sales Engrg. 401-738-1319 

TX Arlington, ProComp Sis. Co..... 817-640-4336 

TX Richardson, Pro Oxnp.. 214 t669-1500 

WA Redmond Elecbonic Mktg Grp........ 206-883-0962 

Wl Milwaukee, Richmar Elctms.. 414-781-1730 

Can Ontario, Chartweli Elctms. . 416-477-0400 

Local DisOibutors 

CA Anaheim, Control Design .. 715-821-1516 

CA San C^arlos, Control Design Supp.. 415-592-4806 

CA Santa Monica, Master Distrs.. 213-452-1229 

CA So. San Francisco, Steven Engrg. 415-588-6121 

FL Lakeland A-A Electric . 813-665-6941 

GA Atlanta, A-A Electric . 404-449-8670 

IL Carol Stream, Lectro Comps. . 312-690-0520 

IL Wooddale, Electro-Kinetics . 312-595-6700 

lA Marion, Control Dea Supp.. 319-373-2923 

lA West Des Moines, Ramco . 515-225-6933 

MD Gaithersburg Deanco . 301-948-5444 

MN Minneapolia Control Design. 612-721-1628 

MN Minneapolia Sterling Elctms.. 612-831-2666 

MN St Paul, Shelley-Ragon, Ina . 612-642-9427 

MO Kansas City, L-Conp, Ina. 816-221-2400 

MO St Louia Control Design .. 314-426-3150 

NH Nashua Brevan, Inc..... 603-889-7230 

NJ Oakland Relay Specialties. 201-337-1000 

NJ W. Berlin, General Compa .. 609-768-6767 

OH Cleveland Gateway Megatech. 216-944-5801 

PA McKean, Advacom . 814-476-7774 

SC Columbia Dixie Elctina.. 803-779-5332 

Wl Cedarburg A-A Electric. 414-377-8000 

Wl Milwaukee, Marsh Elctma . 414-475-6000 

Wl New Berlin, Control Design. 414-784-1015 


CURHS 

FAX: 914-666-2188 

CURTIS INSTRUMENTS, INC. 200 Kisco Ave, Mt 
Kisco, NY 10549,Tel: 914-666-2971, TWX: 710-571-2163; 
FSC No.: 18530; EmpL: 95; Sis. Mgr: Jim Story 

. D*1144 


Local Sales Offices & Reps 

CA Burlingame, Polach & Bensinger. 415-697-2525 

CA Seal Beach, Texel Engrg. 213-596-9411 

CO Littleton, Giifco . 303-795-1^89 

FL Longwood NSL Assoca. 305-629-5226 

IL La Grange ParK Bierhaus Sis. 312-354-5100 

IN Ft Wayne, Aktron Sla .... ,. 219-747-3650 

MA Brooklina Hauman Assoca .. 617-232-6687 

MN Minnetonka S. J. Collins. 612-933-7661 

NY Manhasset WinCor Elctrn. Sla (X}rp. 

. 516-627-9474 

OH Chagrin Falla K. F. Nauerz -. 216-338-8450 

WA Seattle, Evergrew Mktg. 206-633-3160 

Wl Milwaukee, Bierhaus Sla .. 414-963-0318 

Local Distributors 

MO St Louia Acorn Elctma Inc... 314-644-2510 

PA Newton Sq, W. Reeves Assoca . 215-356-7500 

TX Carrollton, Lektron. 817-464-7784 


CUSTOM BOBBIN WINDINGS, A & K Corporation, 
P.O. Box 2369, Zanesvilla OH 43702-2369, Tel: 614-452- 
6973, FAX: 614-452-4156; Empl: 20 


CUSTOM CABLE CORP, 242 Butler SL Westbury, NY 
11590, Tel: 516-334-3600, TELEX: 269301, FAX: 516-334- 
3989; Enr^L: 20; Sis. Mgr.- J. Michelman; Diet. Mgr: D. 
Pollack 

CUSTOM CONNECTOR, 1738 E 30th SL Cleveland OH 
44114, Tel: 216-241-1679, FAX: 216-241-1734; ErtpL: 24; 
Sis. Mgr: Larry Weider 

CUSTOM ELECTRONICS, Browne SL Oneonta NY 
13820, Tel: 607-432-3880, FAX; 607-432-3913; FSC No.: 
23280; EmpL: 130; Sis. Mgr: D. He^haway 

CUSTOM LOGIC, PO Box 4092, Crestline, CA 92325, Tel: 
714-338-4059, FAX: 714-338-4450 

CUSTOM MICRO SYSTEMS, INC, P. O. Box 9472, 
Livonia Ml 48151, Tel: 313-559-5397; Sis. Mgr: F. Gehrke 


CUSTOM POWER SYSTEMS, INC. 


FAX: 516-467-5066 

CUSTOM POWER SYSTEMS 33 Comae Loop, 
Ronkonkoma NY 11779-9990, Tel: 516467-5328; EmpL: 


12....... D*1715 

Local Sales (^fices & Reps 

CA Agoura Hilla Powerdyne .. 818-991-0632 

CA SanJose,NES .. 408-293-2600 

MD Hunt Valley, Eagle Sla Corp.. 301-666-3930 

MA Wayland Daner-Hayes Ina . 617-655-0888 

Ml Plymouth, Leading Edge Sla. 313420-3344 


CUSTOM SCI. INSTRS, 13 Wing Dr, Cedar Knolte, NJ 
07927, Tel: 201-538-8500, FAX; 201-984-6793; Empl: 47; 
S/s. Mgr.* Henry Piekarski 

CUT CRAFT, INC., 1500 Northpark Dr, Sta 200, Ft Worth, 
TX 76102, Tel: 817-332-6151, FAX: 817-332-3304; Empl: 
30; S/s./Wgr.FredAAntonini .. 0*1607,1733 

CUTLER-HAMMER, INC, SHALLCROSS RESISTOR 
PRODS, See RCL Shallcross, Inc. 

CVe PRODUCTS, INC, 525 Lee Rd, Rochester, NY 
14603, Tel: 716458-2550, TELEX: 265240, TWX: 
494714^ FAX: 716458-0424; Empl: 160; S/s. Mgr: 
Steven Rothstein 

CW INDUSTRIES, 130 James Way, Southhampton, PA 
18966, Tel: 215-355-7080, TELEX: 831470, FAX; 215-355- 
1088; FSC No.: 79727; Empl: 450; Sfe. Mgr: Michael 


Klakis... 8*1718-1719; 0*1320-1323 

Local Sales Offices & Reps 

A2 Tempa Westrep. 602-820-9932 

CA Pleasantoa Moulthrop Sla, Ina. 415-463-0450 

CA SImi Valley, Tri-Electro Sla, Ina.. 805-527-3317 

CO Castle Rock, Wesmar. 303-660-0642 

CT Guilford TyniK Inc. . 203-453-1613 

FL Melbouma Southern Elctra Sla Grp. 

.. . 407-242-9661 

IL Park Ridga G. McL Cole Co... 312-692-6040 

IN Greenfield FrarK^e Entpra . .. 317-462-6098 

IN Indianapolia Schank Elctm. Mktg, Ina 

.... 317-842-6204 

MD Owings Mills, Walker-Houck Assoa ... 301-356-9500 

MA Taunton, Focus Elctra Sla . 617-824-3840 

MN Minneapolia Robert W. Marshall Co, Ina 

..^. 612-929-0457 

NJ Englewood Cliffa Ed Glass Assoca ... 201-592-0200 

NY Pittsford Franklin Sla .. 716-248-8251 

NC Raleigh, Godwin Assoca . 919-878-8000 

PA Hatboro, J. S. Wurts . 215-674-3562 

TN Greeneviiia Lamons Sla Co. .. 615-639-8711 

TX Dallaa Kruvand Assoca. 214-437-3355 

WA Bellevue,Eltech . 206-643-4330 

Can Islington, OnL Pipe-Thornpson, Ltd . .. 416-236-2355 

Local fXstributors 

CA Fountain Valley, Components Ctr...... 714-979-0433 

CA Los Angelea Elea Switches.213-660-1310 

CA Santa Clara Components Ctr. ...._ 408-988-3751 

CA Santa Clara Pyramid Elctma. 408-727-9810 

CA Sunnyvate, Bell Inda. 408-745-0400 

CA Torranca Kent Elctma .. 218-320-2700 

CT South Windsor, Car-Lac Elctma ...... 203-282-0631 

FL Stuart Microwave Comps, Ina...__ 407-286-4455 

IL CrystalLakaSub-SemIna ........ . 312-459-4139 

IL Wheeling Hawk Elctms, Inc........... 312-459-4030 

IN Indianapolia Bell inda ................ 317-034-8^2 


North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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DALEE 


Manufacturers and Sales Offices Directory 


MD Beltsville,PetrickoSis,Inc .. 301-937-4960 

MD Columbia, Aztech Elctma.. 301-995-6800 

MD Gaithersburg, Axis Elctms, Inc . 301-840-9640 

MA Canton, Impact SI&. 617-821-1500 

MA Milford, Car-Lac Elctms. .617-478-7797 

MA Norwood Emtel Elctms. . 617-769-9500 

Ml St Clair Shores, Spemco . 313-771-2700 

MN New Brighton, Chris Elctms. . 612-631-2647 

MN Thief River Falls, Digi-Key Corpi . 800-346-5144 

NY Bohemia, Car-Lac Elctms. . 800-645-1192 

NY Rome, Rome Elctmc.. 315-337-5400 

NC Winston-SaleiTv Kirkman Elctrns.. 919-722-9131 

OH Englewood Argent Inds, Inc. 513-836-8633 

OH SokMT, Reh-Electra. 216-248-1636 

PA Bristol, AIM Elctms.. 215-785-3500 

PA Zelienople,Ati-Electra . 412-776-4330 

TX Richardson. Altair Cc. 214-231-5166 

WA Kent Pyramid Elctms. . . .. 206-872-5800 

WA Seattle, Pacific Elctms.. 206-575-1050 


CYBERNETIC MICRO SYS, P.O. Box 3000,3000 Hwy. 
84, San Gregorio, CA 94074, Tel: 415-726-3000, TWX: 
910-350-5842; Sis. Mgr: K Mot^ 


CYBERPAK CO, 905 W. Hillgrove Ave, U Grange, IL 
60525, Tel: 312-354-0012; EmpL: 5; Sis. Mgr: Denise 
Buchman 

CYBER SYS., INC, 2570 E Cerritos Ave. Anaheim, CA 
92806, Tel: 714-722-2051, TELEX: 692-375, FAX: 714- 
937-1965; EmpL: 35 

CYCLO-TRONICS, INC, 1345 N. Old Rand Rd, 
Wauconda, IL 60084, Tel: 312-526-0800; EmpL: 10 

THE CYLIX CORPORATION, 2637 Townsgate Rd, Ste. 
200, Westlake VL CA 91361, Tel; 805-379-3155, FAX: 805- 
379-4551; FSC No.; 59; EmpL: 15; S/s. Mgr: William J. 
Purcell; Dist. Mgr: Peter Nomrtan 


Iytec copp. 

FAX: 716-381-0475 

CYTEC CORP., 2555 Baird Road Penfield NY 14526, Tel: 
716-381-4740,800-346-3117; EmpL: 20; S/s. Mgr: Harry 


Turner . D*1241 

Loca/ Sales Offices & Reps 

AZ Phoenix, J. Smith & Assoc . 602-267-0981 

CA Thousand Oaks, Technigs. West. 805-379-9525 

CO Colorado Springs, J. Smith & Assocc 

. 303-597-5343 

CT Rocky Hill, Eastronix. 203-635-5354 

MA Billerica, Eastronix. 508-670-2400 

NV Las Vegas, J. Smith & Assoc. 702-79&-5053 

NM Albuquerque, J. Smith & Assoc. 505-345-6501 

NY Frankfort Kapital Sla . 315-896-4225 

OR Portland Westcon, Inc . 503-283-0132 

WA Kent Westcon, Inc . 206-824-8922 

Can Markham, Ont, Multitest. 416-470-2929 

DABURN ELECTRONICS & CABLE CORP., 224 

Pegasus Ave; Northvaic NJ 07647, Tel: 201-768-5400, 
FAX: 201-768-9642; FSC No.: 25706; Sis. Mgr: Randy 
Hibshman. C*1848-1853 

Local Sales Offices & Reps 

AZ Tucson,Clemick&Assocc.. 602-749-4003 

CA Mountain Yiew, Del Bucchia/Onken Assocs. 

. 415-965-8045 

CA Newport Beach, S P A. 714-863-1193 

FL Tampa, SRT. 813-884-4805 

GA Atlanta, Millar Elctms.. 404-634-3350 

IL Elgin, Ken Naess Assocs.. 312-886-2207 

IN Indianapolis, STB & Assocs. . 317-844-9227 

LA Kenner, Assoc Mktg Grg. 504-443-5072 

MD Glen Bumie, Freedman Malta Assocs. 

. 301-837-3155 

MA No. Scituate, W. A. Hendrickson. 617-545-0652 

MN Minneapolis,aKSis. .. 612-571-1001 

MO BlueSprings,KKB&Co... 816-229-0001 

MO St Louis, KKB & Co.. 314-647-2400 

NJ Whippany, Robert Smith Assocs.. 201-540-0204 

NY E Syracuse, Liberty Elec. 315-437-8100 

NY Plainview, Robt Smith Assocs. ... 516-681 -3155 

NC Raleigh, Millar Elctms. . 919-828-8840 

OH Aurora, Piper Sis.. 216-665-6252 

OH Brookville, Piper Sis.. 513-833-1166 

OR Beaverton, Olson Tech. Sis.. 503-643-9488 

PA King of Prussia, Freedman-Maita . 215-337-9211 

TX Arlington, Reynoids Assoc.. 817-429-8207 


VA Norfolk, Priest . 804-855-0105 

VA Richmond R & S Reps.. 804-353-4866 

WA Bellevue, Olson Tech. Sis. . 206-883-7792 

Wl Menomonee Falls, Voss-Dent Assocs. 

. 414-781-0555 

Can Markham, Ont, Avotronics Ltd. 416-475-2024 

Local Distributors 

AL Madison, SEA . 205-772-9616 

CA San Carlos, Logan Elctms.. 415-594-0700 

CA San Diego, Shanks & Wright. 619-239-0176 

FL Hoilywood MRO Elctms. . 813-966-4847 

HI Hilo, Comm. Center. 808-935-6160 

IN Indianapolis, Bell Inds.. 317-634-8202 

lA Cedar Rapids, Dee Elctms. . 319-365-7551 

lA Marion, Brenneman & Assoc . 319-377-6394 

LA Harahan, Elctm. Parts & Supp.. 504-734-0641 

MD Gaithersburg M S Elctma. 301-921-0200 

MA Woburn, Pacer . 617-935-8330 

MN New Brighton, Chris Elctms. . 612-631-2647 

NJ Cranford Garden State. 201-272-6400 

NM Albuquerque, TMA/Connecting Comps. 

. 505-345-8921 

NY Albany, E E Taylor. 518-438-7811 

NY Buffalo, Summit Elctms. . 716-887-2800 

NY Hauppauge, Broadline. 516-231-8100 

NY Rochester, Summit Elctms. . 716-334-8110 

NC Raleigh, Southeaston. 919-828-2311 

PA Allentown, Federated Purchaser. 215-437-4481 

TX Dallas, B G Elctma. 214-492-7877 

WA Seattle, Amateur Radio . 206-767-3222 

Wl Fond Du Lac Fedco. 414-922-6490 

Can Markham, Ont, Aima . 416-475-2024 


□ADEN ASSOCIATES, 23011 Moulton Pkwy, Sta Aia 
Laguna Hills, CA 92653, Tel: 714-770-1522, TWX: 910- 
596-1324, FAX: 714-472-0805; FSC No.: 57032; EmpL: 49; 
S/s. Mgr: Dennis Hook 


Local Sales Offices & Reps 

AZ Scottsdale, DeTomasi & Grupp, Inc.... 602-947-3724 

CA Los Angeles, McDougall-McLaughlin 

. 213-477-8556 

CA Saratoga, E Reid Miller Corp.. 408-257-6927 

FL Palm Bay, Spartech Assoca. 407-727-8045 

GA Norcross, Spartech Assoca. 404-446-7300 

MD Owings Mil^ Walker-Houck Assoca .. 301-356-9500 

MA Chelmsford BBC. 508-937-3400 

NY Hartsdate, Spectrum Sla. 914-472-8600 

PA Penndel, Delta Mktg, Inc . 215-750-1440 

TX Richardson, Southwest Microwave Elctma 

. 214-669-1195 

WA Seattle Data Com Assoca, Inc.. 206-285-2525 


DAGE PRECISION INDUSTRIES, INC., 46701 
Fremont Blvd, Fremont CA 94538, Tel: 415-683-3930, 
TELEX: 4990512, FAX: 415-683-3935; EmpL: 10; Sis. 
Mgr: Joseph M. Tosta. C*1710-1711,1724 


DAHLSTROM OF CANADA LTD, 7 Copeland Street 
Toronto, Ontario, Canada M4G 37E Tel: 416-421-5900, 
TELEX: 06-219845; EmpL: 50 


DAICO INDUSTRIES, INC, 2139 East Del Amo Blvd, 
Compton, CA 90224, Tel: 213-631-1143, TWX: 910-346- 
1143, FAX: 213-631-8078; FSC No.: 28983; EnrpL: 200; 
Sis. Mgr: Douglas Klev«i 



FAX: 402-563-6418 

DALE ELECTRONICS, INC., Columbus Div., 1122 
23id Street Columbus. NE 68601-3647, Tel: 402-564- 
3131; FSC No.: 91637; EmpL: 2800; S/s. Mgr: Darrell 
Smejkal; 0/sf./Ifgr.'Jerry Jilek 

.A«1232-1239,1394-1397,1924-1943, 2092-2103, 

2273-2275; B«1055-1057,1890-1893; C*132S-1327 


Local Sales Offices & Reps 

AL Huntsville JWL Assoca . 205-883-1712 

AZ Tempe Dale Elctma Sla . 602-967-7874 

CA Los Aiamitoe Reed Elctra Mktg. 213-598^676 

CA Redwood City, J. S. Heaton Cc ....... 415-367-9000 

CA San Diego, Dale Elctma Sla. 619-690-5112 

CO Colorado Springe Dale Elctma, Inc. Sla 

. 719-593-7529 

CO Loveland Dale Elctma Sla . 303-667-7500 

FL Coral Springe Graham Assoca, Inc. .. 305-755-6733 

FL Melbourne Graham Assoca. 407-773-6631 

FL Palm BesK^h Gardene Graham Assoca 

. 407-622-4049 

FL Winter Garden, Graham Assoca. 407-656-9369 


GA AtlantaJWLAssoca .... ......... 404-320-7643 

GA RosweltJWLAssoca . 404-993-0100 

IL SkoWe Indl. Repa . 312-967-8430 

IN Fort Wayne Scott Elctma . 219-489-5690 

IN Incfianapolie Scott Elctma. 317-841-0010 

KS Shawnee Mission, Dale Sla. 913-432-9140 

MD Glen Bumie Tri-Mark. 301-761-6000 

MA Wakefield Howard C. Jappe Co. 617-245-9359 

Ml Plymouth, Jay Mktg Assoca. 313-459-1200 

MN Bloomington, industrial Repa, Inc.. 612-854-1120 

NJ Fairlawn, Kaelber & Mack. 201-797-7865 

NY Commack, Kaelber & Mack. 516-499-2924 

NY Liverpoot Dale Elctma Sla ... 315-457-1401 

NC Charlotte JWL Assoca. 704-541-5750 

NC Raleigh, JWL Assoca. 919-787-4826 

OH Cincinnati, Scott Elctma. 513-791-2513 

OH Cleveland Scott Elctma. 216-473-5050 

OH Dayton, Scott Elctma, Ina .. 513-294-0539 

OH Reynoldsburg Scott Elctma. 614-863-1281 

OR Beavertoe LD Elctma. 503-684-8221 

PA Horsham, TMI . 215-441-4300 

TX DallaeEF.AymondCo.. 214-826-7620 

TX San Antonio, E F. Aymond Co. 512-675-8339 

WA Snohomish, LD Elctma. 206-568-0511 

WA Spokane LD Elctma. 509-922-4883 

Wl Milwaukee IndL Repa . 414-259-0965 

Local Distributors 

AL Huntsville Hamilton/Avnet . 205-837-7210 

AL Huntsville Pioneer Techniga . 205-837-9300 

AZ Chandler, Hamilton/Avnet.. 602-961-6400 

AZ Chandler, Hamilton/Avnet. . 602-961-6613 

AZ Phoenix, Sterling Elctma . 602-268-2121 

AZ Tempe, Acacia Div. of Univar. 602-894-2874 

AZ Tempe Shelley-Ragon, Ina. 602-894-2058 

AZ Tempe, T.T.L Ina. 602-431-1191 

CA Chatsworth, Hamilton/Avnet... 818-700-6578 

CA Chatsworth, Shelley-Ragon, Ina . 818-998-3333 

CA Chatsworth, T.T.L West.. 818-709-1010 

CA Costa Mesa Avnet Elctma . 714-754-6021 

CA CostaMesa Hamilton Electro Sla .... 714-641-4100 

CA Culver City, Hamilton/Avnet. 213-558-2111 

CA Gardena Hamilton Electro Sla. 213-217-6700 

CA Gardena Hamilton Electro Sla. 213-217-6750 

CA Inglewood Newark Elctma . 213-671-7377 

CA Irvine Acacia Div. of Univar. 213-971-2428 

CA Milpitaa T. T. L Ina. 408-946-5577 

CA Ontario, Hamilton/Avnet... 714-989-8816 

CA Sacramento, Hamilton/Avnet . 916-920-3150 



Over 20,000,000 
Components In Stock 


RESISTORS 

• INDUCTIVE COMPONENTS 

• CONNECTORS 

• OSCILLATORS 

• THERMISTORS 

• THICK FILM RESISTOR NETWORKS 

• FILM RESISTORS 

• WIREWOUND RESISTORS 

• PLASMA DISPLAYS 

• TRIMMER POTENTIOMETERS 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

( 814 ) 476-7774 


DISTRIBUTED BY 



ADVACOM INC. 

. 5620 West Road • P. O. Box 296 

L McKean. PA 16426 


PA WATTS 800-352-0161 

FAX: 814-476-7724 


EEM1989 


North American offices only. R>r worldwide reps & distributors, see Vot W. 
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DALE E 


Manufacturers and Sales Office Directory 


CA San Diego, Acacia Div. of Univar-- 619-565-4365 

CA San Diego, Hamilton/Avnet..... 619-571-7536 

CA San Diego, Shelley-Ragon, ln& ....... 619-453-7133 

CA San Diego, T.T.LIna........... ...... 619-587-4888 

CA San Jose, Shelley-Ragon, ln& . . .. 408-432-0600 

CA Sunnyvale, Acada Div. of Univar...... 408-745-7200 

CA Sunnyvd^ Hamilton/Avnet__ 408-743-3358 

CO Commerce City, Waco Elctms......... 303-289-4743 

CO Denver, Newark Elctms. /........ 303-757-8531 

CO Denver, T.T.I Inc. .. 303429-6806 

CO Englewood, Hamilton/Avnet... 303-799-7800 

CO Englewood,Shelley-Ragon,Inc........ 303-762-0670 

CO Ldcewood, Acacia Div. of Univar_ 303-232-2882 

CT Danbury, Hamilton/Avnel... 203-797-2854 

CT Norwalk, Pioneer Std.. 203-853-1515 

CT Wallingford, T.T.I, Inc................. 203-284-7474 

FL Altamonte Springs, Pioneer Technigs. 

. 407-834-9090 

FL Deerfield Beach, Pioneer Technigs. ... 305428-8877 
FL Ft Uuderdale, Hamilton/Avnet....... 305-979-5211 

FL Largo, Lodan Elctms. . 813-586-2851 

FL OrlafKto,T.T.I,lnc.. 407-859-1000 

FL St Petersburg, Hamilton/Avnet....... 813-576-3930 

FL Tampa,ReptronElctms.. . 813-854-2351 

FL Tampa, Shelley-Ragon, Inc.. 813-623-6560 

FL Winter ParK Hamilton/Avnet ... 305-628-3888 

GA Norcross, Hamilton/Avnet. 404-447-7523 

GA Norcross, Pioneer Technigs.. 404448-1711 

GA Norcross, T.T.L, Ina. . 404-662-0911 

IL Addison, Pioneer Standard..... 312-495-9680 

IL Bensenviile, Hamilton/Avnet.. 312-860-8499 

IL Chicago, Newark Elctms. . 312-T84-5100 

IL Elk Grove, Bell Ind. . 312-640-1910 

IL Lombard, Shelley-Ragon, Inc.. 312-629-8833 

IL Palatine; Ohm Elctms. . 312-359-5500 

IN Carmel, Hamilton/Avnet. 317-844-9333 

IN Ft Wayne, Bell lnd,Graham Div. ...... 219-423-3422 

IN Indianapolis, Beil IndL, Graham Div..... 317-875-8200 

IN Indian^fis, Pioneer Std.. 317-849-7300 

lA Cedar Rapids, Dee Elctms. . 319-365-7551 

lA Cedar Rapids, Hamilton/Avnet... 319-362-4757 

KS Lenexa, Hamilton/Avnet. 913-888-8900 

KY Lexington, Hamilton/Avnet . 606-259-1475 

MD Baltimore,RESCO .. 301-529-0500 

MD Beltsville, RESCO . 301-937-9100 

MO Columbia,Hamilton/Avnet.. 301-995-3526 

MD Columbia, T. T. L Inc. . 301-9951331 

MD Gaithersburg, Pioneer Technlga. 301-921-0660 

MA Billerica, A. W. Mayer Co. . 617-229-2255 

MA Lexington, Pioneer Std . 617-861-9200 

MA Peabody, Hamilton/Avnet . 617-5957668 

MA Wilmington, T.T.I. Ina .. ..;. 508-6584700 

MA Woburn, Sterling Elctms... 617-938-6200 

Ml Grand Rapids, Hamilton/Avnet . 6152458805 

Ml Grand Rapids, Pioneer Std. 6156951800 

Ml Grand Rapids, S-F Elctra Supp. . 615459-0216 

Ml Livonia, Hamilton/Avnet. 315522-4700 

Ml Uvonia, Pioneer Std. 3155251800 

Ml Livonia, R-S Elctms. . 3155251155 

Ml Uvonia, Reptron Elctms.. 3155252700 

Ml Novi, Hamilton/Avnet. 315347-4270 

Ml Oak Pk, Newark Elctms...... 315967-0600 

MN Eden Prairie; Pioneer-Std.... 612-9355444 

MN Eden Prairie, T. T. I, Ina . 612-944-5080 

MN Minneapolis, Newark Elctms. . 612-331-6350 

MN Minneapolis, Stark Elctms... 612-332-1325 

MN Minnetonka,Hamilton/Avnet.. 612-932-0670 

MN St Paul, Shelley-Ragon, Ina .......... 612-642-2828 

MO Earth City, Hamilton/Avnet . 314-344-1254 

MO Independence, Shelley-Ragon, Ina.... 815254-3410 

NH Manchester,Hamilton/Avnet . 603-624-9400 

NJ Cherry Hill, Hamilton/Avnet....... 609-424-0117 

NJ Cranford G.&I. Elea. ....... 201-272-6400 

NJ Fairfield Hamilton/Avnet . 201-5753490 

NJ Kenilwcxth, Federated Purchaser . 201-272-0505 

NJ Mount Laurel, T.T.L, Ina. 605234-6400 

NJ Pine Brook Pioneer Std. 201-5753510 

NM Albuquerque; Hamilton/Avnet . 5057651500 

NY Binghamton, Roneer Std. 607-722-9300 

NY Bohemia, Msufch Elctma. . 5155656000 

NY Buffalo, Summit Distr.. 715887-2800 

NY EndweH A.S.L Elctms.. 607-754-3823 

NY Fairpoil, Roneer Std .. 715381-7070 

NY Fanriingdate, Command Elctrns.. 5152951212 

NY Hauppauge; Fairmont. 515231-3313 

NY Hauppauge; Hamilton/Avnet.......... 515231-9800 

NY Medford Shelley-Ragon, Ina.... 515447-2000 

NY Rochester, Hamilton/Avnet........... 715272-2704 

NY Rome, Rome Elctms... 315-337-5400 

NY Ronkonkoma,T.T.L Ina ^ 515737-2000 

NY Syraoise,Harnilton/Avnet..... ...... 315437-2641 

NY Valley Stiaarri, L&SElCtrns.. 515561-2474 

NY Woodbury, Roneer Std. 515921-8700 

NC Charlotte, Pioneer Technigs... 704-527-8188 

NC Raleigh, Hamilton/Avnet. 915878-0819 

NC Raleigh, RESCO.. ..... 915781-5700 

NC Winstorv-Salem, Kirkman Elctms..,. .. 915722-9131 
OH Cleveland Hamilton/Avnet ... . 216-831-3500 


OH Cleveland Roneer Standard .. 215587-3600 

OH Columbus, T.TJ. ina . 614-8455770 

OH Dayton, Beil Inds........ . 513-4358660 

OH Dayton, Bell Inds, Military Div. . 513434-8231 

OH Dayton, Hamilton/Avnet. 513-439-6730 

OH Dayton, Hamilton/Avnet . .. 513-4356700 

OH Dayton, Pione^ Standard. 5152359900 

OH Dayton, Stotts-Friedman Co.. 5152955555 

OH Solon, Hamilton/Avnet .. 2153455100 

OH Valley View, Newark Elctms... 216447-8860 

OH Westerville, Hamilton/Avnet .. 614-882-7004 

OK Tulsa, Hamilton/Avnet. 915252-7297 

OK Tulsa, Radio, Ina . 915587-9123 

OR Beaverton, Acacia Div. of Univar. 503-6453377 

OR Beaverton, Hamilton/Avnet.. 5055256209 

OR Portland^RadarBea . 505232-3404 

PA Horsham, Pioneer Technigs... 2156744000 

PA McKean, Advacom . 8144757774 

PA Philadelphia, Almo Elctms, Inc. . 2156984009 

PA Pittsburgh, Hamiflon/Avnet. 412-281-4150 

PA Pittsburgh, Pioneer Std.. 412-782-2300 

PA York EC.I, Ina . 717-8455334 

TX Austin, Hamilton/Avnet. . 512-837-8911 

TX Austin, Pioneer Std. 512-835-4000 

TX Dallas, Roneer Std.. 214-3857300 

TX Dallas,Shelley-Ragon,Ina.. 2143452424 

TX Danas, Starting Elctms. . 2142451600 

TX Ft Worth, T.T.L Inc.. ..... 817-831-8300 

TX Ft Worth, T.T.I, Ina. 817-5953100 

TX Garland Newark Elctms. . 2144945911 

TX Houston, Lenert Co. . 7152251465 

TX Houston, Newark Elctms.. 7157851629 

TX Houston, Pioneer Std.. 7159855555 

TX Houston, Starring Elctms. .. 715627-9800 

TX Irving, Hamilton/Avnet. 2145556155 

TX Irving, Hamilton/Avnet. 214-5556111 

TX Stafford Hamilton/Avnet . 7152749336 

UT Salt Lake City, Hamilton/Avnet . 801-9749649 

WA Redmond Hamilton/Avnet . 205881-6697 

WA Redmond Shelley-Ragon Ina.. 2058852220 

WA Redmond T.T.L Ina. 205882-0291 

WA Seattle; Radar Elea. 205282-2511 

Wl Milwaukee. Marsh Elctms. . 4144756000 

Wl Waukesha, Hamilton/Avnet.. 414-7844510 


DALE ELECTRONICS, INC., El Paso Div., P.O. Box 
26728, El Paso, TX 79926-6728, Tel: 915592-3253; FSC 
No.: 91637; EmpL: 272; S/s. Mgr.* Douglas Wagenknecht; 

Drsf. Mgr.-Jerry Jilek . A*19251928,1040-1942; 

8*1890-1893 

Refer to Dale Electronics, Inc, Columbus, NE for safes 
office and distributor informatioa 

DALE ELECTRONICS, INC., Norfolk Div., 2300 
Riverside Blvd, Norfolk NE 68701-2242, Tel: 402-371- 
0080; FSC No.: 91637; Empl: 1200; Sis. Mgr: Jim Rlips; 
Disf. Mgr.-Jerry Jiiek . A*1929-1936,1940-1943 

Refer to Dcrie Electronics, Inc., Columbus, NE for sales 
office and distributor informatioa 

DALE ELECTRONICS, Techno Division, 7803 
Lemona Avenue, Van Nuys, CA 914051139, Tel: 815781- 
1642; FSC Na: 69274; Empl: 140; S/s. Mgr- Danny 
Jagirdar^ 0/sf. Mgr: Jerry JIdek 
. A*1924,1940-1942, 2100-2103 

Refer to Dete Electronics, Ina, Columbus, NE for sale 
offices arKi distributor informatioa 

DALE ELECTRONICS, INC., Tempo Div., 1155 W. 
23rd St, Tempe, AZ 85282-1883, Tel: 602-967-7874; FSC 
No.: 22929; Empl: 139; Sis. Mgr: Mike Brown; 0/sf. Mgr: 
Jerry Jilek. A*1394-1397,2092-2099 

Refer to Dale Electronics, Ina, Columbus, NE for sates 
office arid disVibutor informatioa 

DALE ELECTRONICS, INC., Yankton Div., E Hwy. 
50, Box 180, Yankton, SD 570750180, Tel: 6056659301; 
FSC No.: 09969; Empl: 400; S/s. Mgr.-John Elfiot; 0/sf. 

Mgr: Jerry Jilek... A*1232-1239,22752275; 

C*13251327 

Refer to DsJe Efecfi-onics, Ina, Columbus, NE for sales 
office and cSstributor informatioa 

DALE WESTERN THERMISTOR DIVISION, See 
Dale Norfolk Division 


C§> DAMON 


FAX: 617-329-0551 

DAMON ELECTRONICS DIV., 80 Wilson Way. 
Westwood MA 02090, Tel: 617-3252460, TWX: 715345 
6722; Err^: 90; S/s. Mgr: Edward J. Doherty ... A*1398 


Uocal $al0s ()ffices & Reps 

AZ Phoenix; Sanford Sis. AssoCs. ........ 602-957-3570 

CA N. Hollywood Jewett Co. .. .......... 2157858103 

CA PaloAttC,Tri-Rep ..... 4159651822, 

DC Washington, Stemler Assocs. ......... 301-9448262 

FL Melbourne,Repcom.. 3052541877 

MD Balfimore,StemlerASS 0 C& ... 301-9448262 

MA Waftham,Def Tech Sis... 617-8951020 

NJ Cherry Hill Stemler Assocs. .......... 605966-4070 

NJ Hackensack TMA Assoa . 201-342-4008 

TX Ft Worth, El-Tec Sis. .. 817-2652896 


D A B POWER, INC. 


FAX: 516-586-5952 

D & B POWER, INC., 204 N. Fehr Way, P.O. Box 40M, 
Bayshore, NY 11706, Tel: 5155855955; FSC Na: 54337; 
Ernpl: 25; Sis. Mgr: Gordon Best Dist. Mgr: Dan Hall 
.. 0*17151717 


Local Sales (Mces & Reps 

CA Pasadena, Electro Mecha Instrs.. 8157957193 

NY Rochester, Technical Comp. Sis._ 715342-2406 

Local Distributes 

MA ShannoaAdcour,lna . 617-7848123 


D & P MFG. INC, 32 Hamilton St, Chalfont PA 18914, Tel: 
215997-1200, FAX: 215997-1200; Enpl: 7 


CORPORAHOM 


FAX: 407-855-6884 

DANIELS MANUFACTURING CORP. 6103 Anno 
Avo, Orlando, FL 32809, Tel: 407-855-6161, TELEX: 
564321; FSC No.: 11851; Empl: 180; S/s. Mgr: Dave Kelly; 


Dfef.Mgr.-RalphRRecht .. . C*1753 

Local Sates Off ices & Reps 

CA San Diego, Cetinske Sis. Co.. 619-487-3335 

CA Yorba Unda. DMC Western Regional 

. 7149955881 

CO Englewood Coluinbine Fatx. 305761-2121 

CT Orange; DMC N.E Regional Off. . 2057952343 

TX Bedford DMC &W. Regional Off. ..... 817-2852750 
VA Virginia Beach, Summit Inds. & Marine 

. 8044658820 

WA Redmond Pan Pacific Electronics .... 205881-7252 

LoceJ Disbibutors 

CO Englewood Columbine Fabricators ... 305761-2121 

CT Hamden, Cormector Company. 205288-0044 

TX Fort Worth, Wadco . 817-4859111 

VA Virginia Beach, Summit Inds. & Marine 

. 804-4658820 

WA Redmond Pan Pacific Electronics .... 206-881-7252 
Can Ontario, Patlon Aircraft. . 416-6245572 


DAN-L INC, 229 Laurel Rd, E Northport NY 11731, Tel: 
515757-8000; FSC Na: 28327; Empl: 22 

DANMAR INDS, 9705 Lurline Avei, Chatsworth, CA 91311, 
Tel: 818-882-7979/5280, FAX: 815882-5280; FSC No.: 
31690; Empl: 10; Sis. Mgr: Mukund Patel 

DANTEL, 2991 N. Argyte Ave, Fresno, CA 93727, Tel: 205 
292-1 111, TELEX: 355457, FAX: 205292-9355; FSC No.: 
56960; Empl: 205; S/s. Mgr.-Dan Rnch 

DANTRONICS, INC, 3175 Hafner O, St Paul MN 55126, 
Tel: 612-4842108; Empl: 22 

DASIBi ENVIRONMENTAL SW CORP, Dasibi 
Environmental Corp, Box 14447, Austin, TX 78761, Tel: 
512-835-0330, TWX: 9153555536, FAX: 512-832-1775; 
Empl: 14; S/s. Mgr: Ronnie Laufman 

DASOFT DESIGN SYSTEMS, INC, 1827-B Fifth SL 
Berkeley, CA 94710, Tel: 4154850822, TELEX: 4945245; 
Empl: 8 

DATA, INC, 7702 Emerald Ava, Box 2071, Ft Collins, CO 
80525, Tel: 3054951222; Empl: 3; S/s. Mgr.: Sharon 
Shiifing; Dist. Mgr: Sharon Shilling 


North American offices only. F6r worldwide reps & distributors, see VOI. W. 
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DATAK 


Manufacturers and Sales Offices Directory 


DATA, INC^ international Thomson Organization, 
P.O. Box 26875, San Diego, CA 92126, Tel: 619-578-7600, 
7WX: 910-322-1340; EmpL: 30; S/s. Mgr: Allen Greasier 

DATA CAPTURE TECHNOLOGY, Hathaway Corp, 
10837 E Marshall, Tulsa, OK 74116, Tel: 918-438-5366. 
TELEX: 796355; FSC No.: 7E812; EmpL: 30; S/s. Mgr: 
Raymond Johnson 

DATA CHECK CORPORATION, 9918 Via Pasar, San 
Diego, CA 92126, Tel: 619-578-0101, FAX: 619-578-9215; 
FSC No.: 55792; EmpL: 45; S/s. Mgr: Bill Acosta 

DATACHRON INC, 1150 E Stanford Court, Anaheim, CA 
92805, Tel: 714-385-1705, FAX: 714-978-2514; FSC Na: 
56259; EmpL: 19; Sfe. Mgr: Clyde Davis 


Local Sales Offices & Reps 

CA Paio Alto, Egbert Engrg. . 415-326-1387 

FL Titusville, Data-Tlme, Inc. . 407-267-5600 

NM Albuquerque, Rustco . 505-292-2741 


DATA CIRCUITS, COMPUTER LOGICS LTD, 6380 
\^scount Rd, Mississauga, Ont, Canada L4V 1H3, Tel: 
416-672-3833, TELEX: 416-672-3869; EmpL: 80; S/s. 
Mgr: Rick Way; Dist Mgr: Rick Way 

DATACOM, INC, Box 278, Ft Walton Beach, FL 32549, Tel: 
904-244-6121, TWX: 510-730-7693, FAX: 904-244-6344; 
EmpL: 50 

DATACON, INC., 60 Blanchard Rd, Burlington, MA 01803, 
Tel: 617-273-5800, FAX; 617-273-4809; EmpL: 350; Dist 


Mgr: Tom Maiek. C«1725; D*1119 

Local Sales Offices & Reps 

AL Huntsville, Macro Mktg .. 205-883-9630 

CA El Toro, Par Mktg . 714-768-6021 

CA San Jose, Arnold Tech. Sis.... 408-954-0400 

CO Littleton, Con-Tek Mktg.. 303-973-8490 

FL Altamonte Springs, Semtronics . 305-831-8233 

FL Clearwater, Semtronics. 813-461-4675 

FL Ft Lauderdale, Semtronics. 305-731-2484 

GA Norcross, Macro Mktg. 404-662-5580 

IL Downers Grove, Richmar Elctms.. 312-968-0118 

IN Indianapolis, Richmar Elctma. 317-577-9950 

MD Severria Pa^ New Era Sis.. 301-544-4100 

MA Needham Heights, Todino Engrg Sis, iixx 

. 617-444-7925 

Ml Livonia, Amtech Reps, Inc.. 313-474-8300 

MN Minneapolis. Loren Green . 612-571-6666 

NJ Englewood, Gray Assocs.. 201-894-0894 

NY Brooklyn, Schwartz, HY. 718-266-1526 

NY Syracuse, LA Hotze Assocs.. 315-455-8807 

OH Chargin Falls, John J. Bair & Assocs. 

. 216-247-8244 

PA Newton Square, Hagy Assocs.. 215-459-0504 

PA Southeastern, Quality Comps. Co. .... 215-687-3553 

TX Plano. Richmar Elctms.. 214-424-8388 

TX Round Rock, Richmar Elctma . 512-255-2551 

Wl Butler, Richmar Elctms.. 414-781-1730 



FAX: 201-773-9672 

DATA DELAY DEVICES, 3 Mount Prospect Ave, Clifton, 


NJ 07013-1915, Tel: 201-773-2299 . A-1541-1555 

Local Sales Calces & Reps 

AL Huntsville, Mountain Electro Prods. ... 205-533-0084 

AZ Phoenix, Tech Sla, Inc.. 602-246-1614 

AR R-Squared . 713-828-3210 

CA El Toro, Martronix . 714-858-0632 

CA Mountain Yiew, Weseloh/Swanson & Assocs. 

.. 415-961-0565 

CT Dynamic Sis, Ina. 617-272-5676 

DE Jack McCoy Assocs. .. 215-363-0350 

FL Casselberry, Southern Elctma Mktg .. 407-332-4718 

GA Stone Mountain, Mountain Electro Prods, Ina 

. 404448-5594 

IN J. M. Finnegan & Co.. 216-238-5905 

KY J. M. Finnegan & Co... 216-238-5905 

LA R-Squared . 713-828-3210 

ME Dynamic Sla, Ina. . 617-272-5676 

MA Burlington, Dynamic Sis, Ina . 617-272-5676 

Ml Grand Rapids, Jim Finnegan & Co. ... 616-245-4621 

MS Mountain Electro RtxJa . 404-448-5594 

NH Dynamic Sla, Ina. .. 617-272-5676 

NJ Medford, Jack McCoy Assoca.. 609-953-0770 

NY PittefCMd, James E Zimmmennan Sla 

.... 716-381-3186 

NC Durham, Mountain Electro Proda. 919-383-9839 


OH Vandalia, Jim Finnegan & Co.. 513-890-8322 

OK R-Squared . 713-828-3210 

PA Downingtown, Jack McCoy, Inc.. 215-363-0350 

PA Pittsburgh, Jim Finnegan & Co.. 412-823-5400 

Rl Dynamic Sla, Ina. 617-272-5676 

SC Mountain Electro Proda . 404-448-5594 

TN Mountain Electro Prods, . 404-448-5594 

TX Houston, R-Squared. 713-820-3210 

Vr Dynamic Sla, Ina. 617-272-5676 

VA Jim Finnegan & Co.. 216-238-5905 

Can OnL Source Elctma. 416-676-0830 

Local Distributors 

CA Sunnyvale, Target Elctma . 408-734-5611 


DATA-DESIGN LABS, P.O. Box 711, 7925 Center Ave, 
Cucamonga, CA 91730, Tel: 714-987-2511; EmpL: 1400; 
Sis. Mgr: M. L Sneller 

DATA DEVICE CORP, See ILC Data Device Corp. 

DATA DISPLAY PRODUCTS, Box 91072, Los Angeles, 
CA 90009, Tel: 213-640-0442, FAX; 213-640-7639; FSC 
No.: 15513; EmpL: 35; S/s. Mgr: Peggy Stevens 

DATA ENGINEERING, INC, 2515 N. State Rd. 7 Ste. 207, 
Margate, FL 33063, Tel: 305-971-0400 

DATA INSTRUMENTS, INC, 100 Discovery Way, Acton, 
MA 01720, Tel: 508-264-9550, TELEX: 200081; EmpL: 285; 


S/s. Mgr.* Ernest C. Lutfy. B*1943 

Local Sales Offices & Reps 

AL Huntsville, aw Southeast Ina . 205-536-6207 

AZ Scottsdale, Williams Assoca. 602-947-4297 

CA Laguna Hills, Elotek Sya, Ina. 714-830-4856 

CA San Carlos, Elctm. Engrg Assoca .... 415-593-2189 

CO Englewood, Dynatech, Ina. 303-773-2830 

FL Orlando. aW Southeast Ina. 305-894-1100 

GA Marietta, aw Southeast Ina. 404-424-1731 

IL Addison, Robert Kanter. 312-620-8701 

MA Acton, Data Instra, ina. 617-264-9550 

MA Acton, Dave Hannon. 617-264-9550 

MO Florissant Deiltron Co.. . 314-839-0033 

MO Kansas City, Delftron Co. . 816-436-6445 

NM Albuquerque, Williams Assoca . 505-255-1638 

NY Aibany, Robert F. Lamb Co, Inc. 518-869-3355 

NY Buffalo, The Robert F. Lamb Co.. 716-827-1111 

NY Rochester, Robert F. Lamb Co, Inc.... 716-323-1250 

NY Syracuse, Robert F. Lamb Co, Inc..... 315-455-2469 

NC Charlotte, Emco, Ina. 704-372-8281 

OH Sharonville, Production Resources, Ina 

. 513-777-0400 

OH Worthingtoa Bob Young. 614-431-0412 

OK Tulsa, Bauman Instr. Corp.. 918-492-8086 

PA Radnor, Pressure Proda Inc.. 215-688-7795 

TN Memphia FLW Southeast Inc. .... 901-345-3563 

TX Arlington, Collinsystems, Ina. 817-261-2703 

TX Houston, Collins^em Ina'. 713-464-9428 

WA Redmond.S.EASla.... 206-883-4999 

WA Vancouver, S.EA Ste.. 206-573-5161 

Can Woodbridge, OnL Technel Engrg Ina 

. 416-851-4244 

Local Distributors 

CO Lafayette, Big Horn Instrma. 303-665-4054 

CT Meriden, Meriden Cooper. 203-237-8448 

GA Columbua Wetherbee Elea Supp. Ina 

. 404-568-0157 

IL Rockford, Power/maUon. 815-397-0510 

IN Indianapolia J. N. Fauver Co, Ina. 317-872-3060 

MA Billerica Tanyx Meaa Ina . 617-671-0183 

Ml Kalamazoo, North Cea Engrg, ina ... 616-349-3010 

Mi Midland, North Cea Engrg, Ina. 517-631-3274 

Ml Taylor, North Cen. Engrg, Ina. 313-942-942-0900 

MN St PauL Power/mation. 612-645-0781 

MO Kansas City, ISL Corp.. 816-587-5400 

MO St Louia ISL Corp. . 314-535-5760 

NY Albany, KOM Lamb Ina. 518-382-1044 

NY Buffalo, KOM Lamb Ina. 716-874-3530 

NY Rochester, KOM Lamb Inc. . 716-266-1868 

NY Syracusa KOM Lamb Ina . 315-455-7436 

NC Charlotta EMCO . 704-372-8281 

OH Sharonvilte, Production Resourcea Irxx 

. 513-777-0400 

OH Twinsburg The Stanley M. Proctor Co. 

. 216-425-7814 

OR Portland, Brancom Instr. . 503-283-2555 

UT Salt Lake City, Rust Automation Equip. 

. 801-486-9865 

WA Colbert Branom Instr.. 509-468-9365 

WA Seattte, Branom Instr,.. 206-762-6050 

Wl Green Bay, Power/mation. 414-496-0944 

Wl Waukesha Power/mation . 414-542-2868 


DATA I/O CORP, 10525 Willows Rd. N.E, Redmond, WA 
98073-9746, Tel: 206-881-6444, TELEX: 15-2167; EmpL: 
550 


DATAK CORP., 3117 Paterson Plank Rd, N. Bergen, NJ 
07047, Tel: 201-863-7667, FAX: 201-863-4199; S/s. Mgr: 


Theresa Pfiueger.. C*1584,1726 

Local Sales Offices & Reps 
AL Birmingham, Henry W. Phillips Co, Ina 

. 205-979-3572 

CA City of Industry, Don Forth Assoca ... 818-333-8009 

CA Foster City, Polach & Bensinger . 415-578-8200 

CO Denver, MKP Mktg, Irxx. 303-759-5661 

FL Lauderdale Lakea Seacom Sla Co, Ina 

. 305-486-0260 

GA RoswelL Henry W. Phillips Ca . 404-992-3070 

IL Des Plainea Manx Co.. 312-299-6269 

IN Indianapolia Elmarcon, Inc. . 317-846-0221 

MD Silver Spring Mid-Atlantic Ste. . 301-593-7749 

Ml Grand Blana Inter-Comm, ina. 313-695-0665 

MO Raytown, Marty Taraski Sla . 816-358-1442 

NC Statesvilte, Henry W. Phillips Col, Ina 

. 704-876-0730 

OH Chagrin Falla LW. Bennett & Assoa .. 216-247-2174 

OR Portland, Joa V. Belusko . 503-222-4279 

PA Philadelphia InstrmaSpecialties ..... 215-742-0898 

Rl Coventry, Adams McGregor . 401-726-1300 

TX DallaaJ&JSIaCo.. 214-328-9739 

Local Distibutors 

AL Birmingham, ACK Radio Supp. Co..... 205-322-0588 

AZ Phoenix, Tri-Tek, Ina . 602-371-0860 

AZ Tempa Circuit Specialists . 602-966-0764 

AZ Tucson, Inland Elctma. 602-889-5301 

CA Mllpitaa Zack Elctma. 408-942-5432 

CA Pasadena Dow Radio.. 818-793-1196 

CA San Josa Quement Elctma . 408-998-5900 

CA Sunnyvala Fry's Elctma. 408-733-1770 

CA Thousand Oaka Pace Elctma. 805-497-7515 

CA Van Nuya All Elctma. 818-333-8009 

CO Denver, Gateway Elctma. 303-458-5444 

CT Greenwich, Wise Compa. 203-531-4880 

CT Hartford, Hatry Elea . 203-527-1881 

CT Wallingford, Tron Town U5A . 203-237-6598 

DE Wilmington, Wholesale Elctma . 302-656-9988 

FL Miami, Elctm Equip. . 305-871-3500 

FL Orlando, Orlando Frame & Art . 305-898-6271 

GA Atlanta Ack Elctm Supp. . 404-351-6340 

GA Atlanta Specialty Distrb. Co.. 404-873-2521 

IL Berwyn, B-B & W, inc.. 312-749-1710 

IL Ml Prospect, Tri-State Elea. 312-255-0600 

IL Nilea Joseph Elea .. 312-297-4200 

IL Peoria Klaus Radio, Ina. 309-691-4840 


FREE CATALOG 


Quality 

Delay 

Lines 


Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623858 or 5-648477 

TLX: 780-76336 DATAN HX FAX #5- 
657214 


^Datatronics 

A DIVISION OI DAIaMAJ. fiK TBONICS 
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North American offices only. For worldwide reps & distributora see VoL W. 
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DATAK 


Manufacturers and Sales Offices Directory 


IN Evansville. Hutch & Son .......... 812-425-7201 

IN Greenwood, Dick Smith Elctms.. 31T-887-3425 

IN Indianapolis, Bell Inds. .. ........ 317-634-8202 

lA Cedar Rapkte, Deeco, Inc. . 310-365-7551 

KS Wichita, RSC .. 316-267-5213 

KY Louisville, Peerless Elec... 502-637-7674 

LA Lafayette, Ralph’s. 318-233-0105 

LA New Orleans, Southern Radio Supp. .. 504-524-2343 

MD Baltimore, A S I Elec .......... . .. 301-265-5100 

MD Rockville, Capitol Radio Whisrs. . . .. 301-881-2270 

MA Hingham,SagerEkMSupp... ....... 617-749-6700 

MA Needham,You-Do-ltElctma.. 617-449-1005 

MA Norwood, Gerber Elec.... 617-769-6000 

Mi Flint Shand Elctma . .. 313-743-8940 

Mi Livonia, Norwest Elctms... 313-261-4551 

MN Minneapolia Acme Elctms. .. 612-338-4754 

MO Kansas City, Elctra Supp.. 816-931-0250 

MO St Loula Gateway Elec .. 314-427-6116 

MO St Louia Van Sickle .. 314-621-5000 

NE Uncoln, Scott Elec. Supp.. 402-466-8221 

NV Las Vegaa Hurley Elec. .702-384-5666 

NV Reno, Elect Distr. Co.. 702-323-2766 

NH Pelham, Radiokit . 603-635-2235 

NJ QreenbrooK Greenbrook Eictrr^ . 201-968-3500 

NJ Rahway, RSR Elctma . 201-381-8777 

NY Buffalo, Summit Distr... 716-887-2800 

NY Hauppauge, Broadline Elctma. 516-231-4100 

NY Plainview, Kelvin Elctma .. 516-349-7620 

NY Rochester, Summit Elec..... 716^334-8110 

NC Ral^h, Southeastern Elctma . 919^828-2311 

OH andnnati, URI Elec .. 513-761-4030 

OH Columbua Hughes Peters .. 513-351-2000 

OK Oklahoma City, Radio Supp.. 405-232-6127 

OR Beaverton, Norvac Elec. . 503-644-1025 

OR Portland, Portland Radio Supp. .. 503-228-8647 

PA Braddock, Leff Elctma. 412-351-5000 

PA Drexel HilL Kass Elctma. 215-449-2300 

PA Philadelphia AC. Radio . 215-462-9379 

PA Reading, Barbey Elctma.. 215-376-6116 

Rl Providence, W. Dandreta & Co. ....... 401-861-2800 

SC Charleston, Wholesale Inda Elctma .. 803-722-2634 

TN ,Memphia Bluff City Distr. .. 901-345-9500 

TX DallaaElectrotex Elect Corp.ofTX... 214-234-0433 

TX El Paso, Ideal IndL Elec Supp. . 915-779-6647 

TX Houston, Elctm Parts Outlet. 713-784-0140 

TX San Antonio, Altex Elctma. 512-828-0503 

l/T Salt Lake City, Kimball Elec . 801-328-2075 

UT Salt Lake City, Standard Supp. Co. .... 801 -486-3371 

VA Arlington, Arfington Elec. Whise. 703-524-2412 

VA Norfolk, Priest Elctma . 804-855-0105 

WA Seattle, Seattle Art. 206-625-0711 

Wl Milwaukee, IndL Elctma . 414-276-1212 


DATAPOWER INC., Power Systems Div, 3545 Cadillac 
Avo, Costa Mesa, CA 92626, Tel: 714-754-4400, TWX: 
910-595-1560, FAX: 714-754-5407; EmpL: 120; S/s. Mgrj 
Bob Gomez; D/sf. Mgr.- Edward Blackman 

DATA POWER, See Beaver Labs 

•DATA PRECISION CORP., Analogic Corp, Electronics 
Ave, Danvera MA 01923 Tel: 617-246-1600, TELEX: 
6817144; EmpL: 140; Sis. Mgr: Jay Long 

DATAPROBE, 170 Coolidge Ave, Englewood, NJ 07631, 
Tel: 201-569-6464, TELEX: 200679-PROB-UR, FAX: 201- 
894-0939; EmpL: 20; Sis. Mgr: D. Weiss; Dist. Mgr: S. 
Weiss 

DATAPRODUCTS CORPORATION, 6200 Canoga Ave, 
Woodland Hllte, CA 91365, Tel: 818-888-4014, TELEX: 67- 
4734, FAX: 818-887-4789; EmpL: 4200; Sts. Mgr: Keith 
Bauserman; Dist. Mgr: Keith Bauserman 

DATAPRODUCTS NEW ENGLAND, INC, 50 Barnes 
Park North, Wallingford, CT 06492, Tel: 203-265-7151, 
FAX: 203-265-9101; EmpL: 400; S/s. Mgr. Robert Griffith 

DATAQ INSTRUMENTS, INC, 825 Sweitzer Ave, Akron, 
OH 44311, Tel: 216-434-4284, TELEX: 6502817028 

DATA RACE, INC, 12758 Clmanon Path, San Antonio, TX 
78249, Tel: 512-692-3909, TELEX: 517659 RTS TX, FAX: 
512-692-7632; EmpL: 28; S/s. Mgr: Garrick C. Colwell 

DATARAM CORP, P. O. Box 7528, Princeton, NJ 08543- 
7528, Tel: 609-799-0071, 800-822-0071, TWX: 510-685- 
2542, FAX: 609-799-6734; EmpL: 100; S/s. Mgr: Carl 
Anderson 


Local Sales Offices & Reps 

CA MtaView,StraubeAssocs. .. 415-969-6060 

CA Seal Bch, Texel .... 213-596-9411 

OR Beaverton, Olson Tech. Sla.. . 503-643-9488 

WA Bellevue, Olson Tech. Sis. . 206-883-7792 


DATA RENTALS/SLS, INC, 4209 Van Owen Place, 
Burbank, CA 91505, Tel: 818-843-1221; EmpL: 140; Sis. 
Mgr: Steven Beaver, VP Mktg. 

DATA SET CABLE CO., INC, 748 Danbury Rd, Ridgefield, 
CT 06877, Tel: 203-438-9684, TWX: 710-467-0668, FAX: 
203-431-4657; EmpL: 70; S/s. Mgr: T. Busch 

DATASOUTH COMPUTER CORP, 4216 Stuart Andrew, 
P.O. Box 240947, Charlotte, NC 28224, Tel: 704-523-8500, 
TELEX; 6843018, FAX: 704-523-9298; EmpL: 160; Dist. 
Mgr: Ann Vetas, National Accounts Mgr. 

DATA SPECIALTIES, INC, See Zebra Technologies 
Corp. 

DATA TECH, DIV. OF PENRIL CORP, See Moisture 
Register Products DIv, Aqua Measure Instrument 
Co. 

DATA TECHNOLOGY, INC., 4 Gill SL Woburn, MA 
01811, Tel; 617-935-8820, FAX; 617-935-9656; EmpL: 45; 


S/s. Mgrj L Rizzo . . 8*1945-1947 

Local Sales Offices & Reps 

AZ Paradise Valley, Tech Rep Comps. ... 602-443-8288 

CA Danville, Tech Rep Corr^. 415-866-1705 

CA Lomita, Tech Rep Assocs. . 213-539-9070 

CA Tarzana, Tech Rep Com{:»..;.... 818-708-9161 

CO Englewood, Thorson Rocky Mtn, Inc. 

. 303-799-3435, 

FL Melbourne, R-Rep Co. . 305-725-6993 

IL Elk Grove VL Carlson Elctra Sis. . 312-956-8240 

MD Columbia, Tyler Griffin Co.. 301 -596-1808 

NY E Rochester, A & D Dvcs. . 716-385-2778 

NY Hawthorne, Swedelco, Inc.. 914-747-0101 

NY Sidney, Southern Tier Equip... 607-563-8978 

OH Cincinnatti, Drivex Corp. . 513-474-5100 

OH Cleveland, Servo Mark, Ina . 216-871-2353 

TX Dallas, Blackburn Assocs. . 214-750-8484, 

UT Salt Lake City,Thorson Rocky Ml .... 801-973-7969 

Wl Milwaukee, Carlson Elctm Sis.. 414-476-2790 


Local Distributors 

NY Sidney, Southern Tier Equip. & Cont.. 607-563-8978 

DATATRAN CORP, 355 Yuma SL Denver, CO 80223, Tel: 
303-778-0870, FAX: 303-778-0877; EmpL: 17; Sis. Mgr: 
Cindl L Kemper; Dist. Mgr: Cindi L Kemper 

DATA TRANSLATION, INC, 100 Locke Dr, Marlboro, MA 
0175^ Tel: 508-481-3700, TELEX: 951646, FAX; 617-481- 
8620; FSC No.: 61867; EmpL; 270; Sis. Mgr: John Molinari; 
Dist. Mgr.^ Michael Travis 

DATATROL, Division of Data Card Corporation, Brent 
Dr, Hudson, MA 01749, Tel: 617-568-1411; EmpL: 125; 
S/s. Mgr: Howard Cantor 


Distributor 


DATATRONICS, LTD, P. O. Box 2839, Blue Jay, CA 
92317, Tel: 714-336-3561, TWX: 910-595-1578 DATAN 
US LKARW. 663, 684, 719, 722, 767, 783, 805, 820 


DATATRONIC SYSTEMS CORP., Computer 
Sciences Div, Bx 44128 EEM/NMR, Panorama City, CA 
91412-0128, Tel: 818-988-5290; EmpL; 150 



□k^n^fL 


FAX: 508-339-6356 

DATEL, INC., 11 Cabot Blvd, Mansfield, MA 02048-1194, 
Tel; 508-339-3000, TELEX; 174388; EmpL: 550; S/s. Mgr: 


N.Renaud .. . D*1167-1175 

Local Sales Off ices & Reps 

AL Huntsville, Advanced Comps. Mkt .... 205-881-5493 

AZ Phoenix, Tech. Sis. . 602-246-1614 

CA Santa Ana, Datel . 714-835-2751 

CO Denver, Elcom, Inc. 303-337-2300 

CT Southbury, Dynamic Technigs......... 203-262-6220 

FL Coral Springs, H. A, Inc. . 305-752-7520 

GA Norcross, Advarxied Comps. Mktg..... 404-448-7025 
IL Hoffman Estates, Carvel Engrg. & Sis. 

. 312-885-8800 

lA Cedar Rapids, Ensco-Rep, Inc. 319-396-1109 

KS Wichita, Ensco-Rep Inc.. 316-683-1070 

MD Columbia, Delta III Assocs. 301-7304700 

MA Mansfield, Datel . 508-339-3000 

Ml Auburn Hgts, Infinity, Inc.. 313-853-9880 

MN Edina, Carvel Engrg. & Sis.. 612-835-7929 

MO Maryland Heights, Ensco-Rep, Inc. .... 314-423-3935 

NJ Fairfield, ASTROREP, Inc.,. 201-808-0025 

NM Albuquerque, S & S Technigs Inc .... 505-255-5599 

NY Babylon, Astrorep. 516-422-2500 

NY Clark Mills, KLM-Gamer . 315-853-6126 

OH Cleveland, Arthur Baier Co.. 216461-6161 

PA Feasterville, Knowles Assocs. 215-322-7100 

PA Pittsburgh, Arthur Baier Co. 412-367-7799 

TX Carrollton, Tech. Mktg., Inc. 214-387-3601 

UT Salt Lake City, Elcom, Inc. . 801-4864233 

WA Bellevue, Advanced Power Comps ... 206-527-7945 

WA Seattle, Advanced Power Comps. 206-747-9127 

Wl Sheboygan, Carvel Engrg. & Sis. 414457-8800 

Can Burnaby, ac., Vitel Elctms . 604-682-3139 

Can Kanata, Ontario, Vitel Elctms . 613-592-0090 

Can Lachine, Quebec, Vitel Elctms. 514-636-5951 

Can Mississauga, Ontario, Vital Elctms .... 416-676-9720 

Local DisUibutors 

AL Huntsville, Magaro & Assocs.. 205-882-0827 

FL Orlando, Magaro & Assocs. 407-85^546 

GA Atlanta, Magaro & Assocs. 404-451-8862/8876 

NC Greensboro, Magaro & Assocs. 919-2944783 


DATRON INSTRUMENTS, A Wavetek Company, 
Hurricane Way, Norwich, England, United Kingdom NR6 
6 JB, Tel: 603404824, TELEX: 851975173, FAX: 603^ 
483670 

DATRON INSTRS., INC., 3401 SW 42nd Ave, Stuart FL 
33497, Tel; 305-283-0935, TELEX: 525724; FSC No.: 
66-15b,66-23F,66 Part II SECT H, J; EmpL: 120; S/s. Mgr: 
Irene Bugno 

DATRON SYSTEMS, INC, 200 West Los Angeles Ave, 
Simi Valley, CA 93065-1650, Tel: 805-584-1717, TWX; 
910494-2787, FAX: 805-526-0885; FSC No.: 32255; 
EmpL. 160; S/s. Mgr: Bruce Strean, VP Mktg 

DATUM INC., Timing/Aacom Divisions, 1363 S. 
State College Blvd, Anaheim, CA 92806-5790, Tel: 714- 
533-6333, TELEX; 4722045 (intL), TWX: 910-592-1289; 
FSC No.: 31160; EmpL: 280; S/s. Mgr: Charles Neumann 
. D*1066,1176 


Local Sales Offices & Reps 
AL Huntsville, Southern Mktg Assocs Ltd. 


. 205-534-6020 

CA Anaheim, Datum .. 714-533-6333 

CA San Diego, M. Ficken ... 619-292-9392 

CA Santa Clara, Ward/Davis Assocs ..... 408-245-3700 

CO Aurora, Vic Meyers Assocs Ina. 303-629-9676 


CT Mt Carmel, Scientific Dvcs- Connecticut 

.... 203-248-9361 

FL Longwood, Southern Mktg Assocs Ltd. 

.... 407-682-7317 



DATA WORLD PRODUCTS, Second N.H. Tpke, 
Francestown, NH 03043, Tel: 603-588-3746; Sis. Mgr: 
Stephen Berry 

DATAWRAP, INC, 37 Water SL Wakefield, MA 01880, Tel: 
617-246-5757, FAX: 617-246-5758; EmpL: 16; Sis. Mgr: 


FL 

GA 

IL 

IN 

MA 


FAX: 303-466-9524 


Tony Lockwood 


DATA RAY CORP., 452 Burbank Street Broomfield, CO 
80020, Tel: 303469-5173; EmpL: 75; S/s. Mgr: E. 
Yanagida ..... ..:....a... ....■ 6*1058-1060 


DA-TECH CORP, 141 Railroad Drive, Ivyland, PA 18974, 
Tel: 215-322-9410; EmpL: 110; S/s. Mgr: Bradford W. 
Bentz 


MA 

Wl 

MN 

MO 

NJ 


Satellite, Southern Mktg Assocs Ltd. 

.. .. 407-777-3587 

Marietta, Southern Mktg Assocs Ltd. 


... 404-565-0603 

Des Plaines Marsland Assocs . 312-298-2620 

Indianapolis Marsiand Assocs . 317-293-5437 

Waltham, Scierltific Devices-New England 

.... 617-890-2252 

Wayland, Daner-Hayes ... 508-655-0888 

New Berlin, Marsiand ... 414-786-6611 

Minneapolis Marsiand Assocs ....... 612-545-4481 

St Louis Marslaixl Assocs... 314-991 -1399 

Haddonfield, G. L Williams Assocs ... 609428-6060 


North American offices oniy. For woridwide reps & distributors see Voi. W. EEM 1989 
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DELTA 


Manufacturers and Sales Offices Directory 


NM Albuquerque, Vic Meyers Assocs. Ina 

.. 505-884-6878 

Greensboro, Southern Midg. Assocs. Ltd 


.. 919-854-5588 

OH Dublin, Micro Sis. Corp.. 614-792-9117 

OH No. Olmsted, Micro Sis. Corp.. 216-734-3080 

OK Tulsa, Data Mktg. Assocs. . 918-494-2711 

TX Austin, Data Mktg. Assocs.. 512-338-4701 

TX Dallas, Data Mktg. Assocs.. 214-661-0300 

TX Houston, Data Mktg. Assocs. . 713-954-5020 

TX San Antonio, Data Mktg. Assocs.. 512-342-3031 

UT Salt Lake City, Vic Meyers Assocs. Inc. 

. 801-581-1760 

MD Rockville, Creative Mktg Assoca . 301-251-4100 

WA Seattle, Comptronics . 206-284-4842 


DAVIDGE CORPORATION, 94 Commerce Dr, Buellton, 
CA 93427, Tel; 805-688-9598, FAX: 805-688-3306; S/s. 
Mgr: Dean Davidge 

DAVIES, HARRY, MOLDING CO, 4920 Bloomingdale 
Ave, Chicago, IL 60639, Tel: 312-622-8966; FSC No.: 
72512; EmpL: 113; S/s. Mgr: Leo A Sera; D/sf. Mgr: Leo 
A Sera 

DAYCO PRODUCTS, INC, P.O. Box 1004, Dayton, OH 
45401-1004, Tel: 513-226-5923, TELEX: 288219, TWX; 
810-459-1822; Empl.: 4500 

DAYTRONIC CORP, Hawker Siddeley, 2589 Corporate 
PL, Miamisburg OH 45342, Tel: 513-866-3300, TWX: 810- 
473-2978, FAX: 513-866-3327; Empl: 180; S/s. Mgr: John 
A Perkins 

DBA SYSTEMS, INC, P.O. Drawer 550, Melbourne, FL 
32902-0550, Tel: 305-727-0660, TELEX: 56-4383; EmpL: 
740 

D-B-DEVELOPMENTS, 201 Mill SL Rome, NY 13440 Tel: 
315-338-2184; EmpL: 3 

DCI INC, 14812 W. 117th Street P.O. Box 215, Olathe, KS 
66061, Tel: 913-782-5672, FAX: 913-782-5766; FSC No.; 


58677; Empl: 25; S/s. Mgr: Larry Shelton.B*1061; 

D«1380 

Local Sales Offices & Reps 

AL Huntsville, Saber Assocs.. 800-327-0853 

A2 Phoenix, J. Smith & Assoc . 602-267-0981 

CA Los Angeles, Power Partners .. 213-215-0800 

CA MtaView,XEL . 415-969-1222 

CO Colorado Springs, J. Smith & Assoc. .. 303-597-5343 

CT Tolland, R G. Assoc... 203-875-4201 

FL Melbourne, Saber Assocs . 407-724-0920 

GA Lawrenceville, Saber Assocs. 800-327-0853 

IL Chicago, Commodore I. 312-394-5441 

MO Raytown, Vertec. 816-737-0377 

MA Marchfiekt R G. Assocs . 617-837-3290 

MN Minneapolis Trask Engrg . 612-537-2434 

MO Manchester, Vertec. 314-394-6242 

NJ Marlton, Analectro, Inc.. 609-983-1088 

NJ Scotch Plains Analectro. 201-396-8310 

NM Albuquerque, J. Smith & Assoc. 505-265-3406 

NY Pittsford, L-Tron . 716-383-0050 

NC Clayton, Saber Assocs . 800-327-0853 

OH Cleveland, Bradcor . 216-671-1200 

OH Dayton, Bradcor . 513-294-5477 

TX Dallas Meas Sys & Sis.. 214-934-0247 

VA Alexandris Analectro. 703-922-4317 


Can Montreal, Que, Morrison & Force Dvcs 

.. 514-737-0072 

DEAK TECHNOLOGY, INC, See Eipaz Instruments, 
Inc. 

DE ANZA MFG. & SVCS. INC, 310 E Caribbean Dr, 
Sunnyvale, CA 94089, Tel: 408-734-2020, FAX: 408-734- 
2580; FSC No.: 5935 & 5965; Empl: 100; Sis. Mgr: 
Michael A Takahara 

DEARBORN WIRE & CABLE, INC, 250 W. Carpenter, 
Wheeling IL 60090, Tel: 312-459-1000, 800-323-0198, 
TWX: 910-253-0343, FAX: 312-459-0170; FSC No.: 28105; 
EmpL: 135; S/s. Mgr: Ray Grabowski; Dist. Mgr: Donna 
Kudlicki 

DE COURSEY ENGINEERING LABORATORY, 
11828 W. Jefferson, Culver City, CA 90230, Tel: 213-EX7- 
9668; Empl.: 7 

DEGUSSA CORP, Temperature Sensing Prcxlucts, 
104 New Era Drive, So. Plainfield, NJ 07080, Tel: 201 -757- 
6500, TELEX: 4754247, FAX: 201-757-8561; FSC No.: 
630673043; S/s./l^gr.-David W. Molnar 


Local Sales Offices & Reps 

CA Mta View, Gado Instr. Sis .. 415-961-2222 

CA San Dimas RDX Corp. ... 714-599-0985 


CO Littleton, Bennett Co. . 303-933-1690 

IL Woodstock, TMI Inc.. 815-385-2212 

KS Louisburg Advanced IndL Syss Co. .. 913-837-4328 

MN Maple Grovs Pyramid Controls. 612-420-7579 

NJ Hohokus Par Assocs . 201-444-6200 

NY Fairport Protech Controls Corp. 716-377-4310- 

PA Bethel Park, Advance Instrs Sis. 412-835-6200 

PA Doylestown, Scott Instrs Inc.. 215-348-8989 

TN KnoxvillsHile Controls of TN. 615-584-0208 

VA Chester, Hile Controls of VA. 804-796-3001 

WA Medical Laks Calvert Controls Ins ... 509-244-3601 


DEI, 230 N. Market PL Escondido, CA 92025, Tel: 619-743- 
8344, FAX: 619-743-5297; EmpL: 30; S/s. Mgr: Matt 
Pedote 

DEK INC, 3480 Swenson Ave, St Charles IL 60174, Tel: 
312-377-2575, FAX: 312-377-0372; EmpL: 115; Sis. Mgr: 
L R Pappone 

DELBERT BUNN CO, Box 2007, Pomons CA 91769, Tel: 
714-629-3900, FAX: 714-622-6218; EmpL: 6 



FAX: 914-699-4005 

DEL ELCTRNS. CORP., 250 E Sandford Blvd, Ml 
Vernon, NY 10550, Tel: 914-699-2000, TWX: 710-562- 
0130; FSC No.: 01378; EmpL: 115 
. A*1068-1069, 2277; 0*1719-1723 


Local Sales Offices & Reps 

AZ Tempe, Trembly Assocs. 602-967-2058 

CA Los Alamitos Power Specialist Inc. ... 213-594-9418 

CA Mountain View, Leddy Assocs, Inc. ... 415-969-6313 

CA Santa Clara, Sourcetronics Ins. 408-988-8801 

CO Wheatridgs Trembly Assocs. 303-421-8900 

IL Elmhurst Scott Assoc. 312-279-5681 

IL Elmhurst Scott Assocs. 312-279-5681 

MA Burlington, TaTek. 617-272-4550 

Ml Dearborn, Pitcher-Poulin. 313-582-5450 

MN Bumsvills Allied Comps Reps, Inc.... 612-435-7876 

NV Las Vegas Trembly Assocs. 702-739-9770 

NM Albuquerque, Trembly Assocs. 505-266-8616 

NY E Syracuse, Nycom Inc. ... 315-437-8343 

PA Ardmors Martin Assocs. 215-649-6332 

TX Richardson, Barry Sis . 214-234-0255 

UT Salt Lake City, Trembly Assocs. 801-486-5292 

Can Toronto, OnL Norgay Entprs Ltd.. 416-234-8966 


Pi DELEVAM/SamOMsions 

American Precision Industries 

electronic Co m ponents Group 


FAX: 716-652-4814 

DELEV AN DIV., American Precision Inds. Inc., 270 

Quaker Rd, E Aurors NY 14052, Tel: 716-652-3600, 
TELEX: 91-293; FSC Na: 99800; Empl: 300; Sis. Mgr: 


Denis Kohihagen. A*1240-1245 

Local Sales Offices & Reps 

AL Decatur, El Tech. 205-353-7899 

AZ Phoenix, Toward Engrg . 602-955-3193 

CA Chatsworth, First Rep. of S. CA. 818-716-6155 

CA Del Mar, Galaxie Sis Int'L. 619-480-5540 

CA El Toro, Delevan. 714-768-5522 

CA FreemontAdvancedTechnigSis .... 415-651-6402 

CO Englewood, Romulus. 303-7704888 

FL Hollywood,AsklandElctm.Comps ... 305-987-1074 

IL Downers Grove, Mome^ Sis. 312-963-6400 

IN Fort Wayns Liberty Sis. 317-888-8396 

IN New Albany, Liberty Sis.. 317-888-8396 

lA Cedar Rapids C. Horn & Asst . 319-393-8703 

KS Parker,S.W.Wollard . 913-898-6552 

MD Luthervilte, D. A Dougherty Sis Co.... 301-321-7890 

MA Sterling Compatible Comps. 617422-6762 

MN Mendota Hgts, G-ll Sis. 612-454-3086 

NJ Bellmawr,TAI . 609-933-2600 

NY Johnson City, Tech-Mark. 607-729-6340 

NY Manhassett Ballou, Inc.. 516-627-1151 

NY Mendon, Tech-Mark . 716-624-3840 

NY UtkJSTech-Mark .. 315-7330575 

NC Raleigh, Godwin. 919-878-8000 

OH Troy,M&TSis . 513-339-5882 

TX Irving Kite Elctm. Sis Co.. 214-986-0321 

WA Bellevus N. R Schultz. 206-454-0300 

Can Misstssaugs J-G-W«ss Co. Ltd. 416-673-0011 


Can Nepean, J. G. Weiss Co. Ltd ... 613-825-0545 

Can St Uurent J. G. Weiss Co. Ltd. 514-337-5022 

Can Vancouver, J. G. Weiss Co. Ltd. 604-873-1112 

Can Winnipeg J. G. Weiss Co. Ltd . 204-949-1877 

Loca/ Distributors 

CA Irvins ITT Multicomponents . 714-727-4001 

CA Santa Clars WDG/Santa Clara. 408-727-2500 

CA Stanton, Inductive Comps. 716-828-3420 

FL Ft Lauderdals Bros Elea of FL . 800-331-8080 

lA Cedar Rapids Dee Elctms .. 319-365-7551 

MA Burlington, Compatible Comps . 617-270-9246 

MA Sterling Compatible Comps. 617422-6762 

MN Fridley, Voyager Elctms Corp.. 612-571-7766 

NJ E BrunswicK Brothers Elctms. 201-238-2200 

NJ W.BerllsGCI . 609-768-6767 

NY BohemIS Car-Lac . 516-5674200 

NY Buffalo, Summit Distrs. 716-884-3450 

NY Farmingdais Milgoy/New York. 516420-9800 

NY Plainview, ACI Elctms. 516-293-6630 

PA Norristown, Century Elctm. Comp. .... 215-631-5400 

TX Fort Worth, Patco Supply. 817429-8596 

Can Burnaby B.C., R-A-E IndL Elctms Ltd 

. 604-291-8866 


Can Don Mills Ontario, Saynor Varah Elctms 

. 416445-0723 

Can Montreal, Quebea Prekx) Elctms Ltd 

. 514-389-8051 

Can Pointe-Ciaire Quebea Future Elctm. .. 514-694-7710 

DELTA DESIGN, 5775 Kearny Villa Rd, San Diego, CA 
92123-1111, Tel: 619-292-5000, TWX: 910-335-1215, 
FAX: 619-277-7884; Empl: 110; Sis. Mgr: Bob Williams 

DELTA ELECTRONICS MFG. CORP, 416 Cabot SL 
Beveriy, MA 01915, Tel: 617-927-1060, TELEX: 710-347- 
0631; FSC No.: 00795; EmpL: 210; S/s. Mgr: S. J. 
Somerset; D/st./Ifgr.-R J. CulHnan 

DELTA M CORPORATION, 525 Warehouse Rd, Oak 
Ridgs TN 37830, Tel: 615483-1569 


^hEUA 


FAX: 415-770-0122 

DELTA PRODUCTS CORPORATION. 3823 
Spinnaker CL Fremont CA 94538, Tel: 415-770-0660; 
EmpL: 15 Local/2000 Overseas; Sis. Mgr: Joe Desmond; 

D/sf./Vgr.-Joe Desmond .A*1648-1650; 

C*1328-1329,1642-1643 


Local Sales Offices & Reps 
AL Huntsvills Technig Mktg Assocs Ina 

. 205-883-7893 

CA Newport Bell, Venture Tech. Sis . 714-646-6475 

CA Santa Clara, Gagner-Toomey Assocs 

. 408-244-2200 

CT North Haven, Kitchen & Kutchen . 203-239-0212 

GA Atlanta, Technig Mktg Assocs, ina ... 404-446-3565 

IL Wheeling United Prods Ca . 312-459-1222 

MA Burlington, Kitchen & Kutchen. 617-229-2660 

MN Edina, Hanna Und Ltd. 612-925-5700 

NJ Berkley Hgts, Cambridge & Allen Assocs 

. 201-464-0203 

OH Shaker Hgts, Omega Sis, Ina . 513-434-5507 

OH University Hgts, Omega SIs-Cieveland 

. 216-751-9600 

OK Tulsa, Advance Tech. Sis . 918-664-0482 

TX Houston, Texoma Tech. Sis ... 713-462-1432 

PR San Juan, Elctm Tech. Sis. 809-720-1300 

Local Distributors 

AL Huntsvills Hammond Elctms. 205-8304764 

CA Buena P€^ Cypress Elctms . 714-521-5230 

CA Fullerton, Pyramid Elctms . 714-773-0781 

CA San Diego, Cypress Elctms . 619-535-0011 

CA San Diego, Pyramid Elctms . ... 619-271-5404 

CA San Diego, Sigma Elctms .. 619-565-2000 

CA San Joss Compass Comp. ... 408-432-7575 

CA SanJoss Sierra West .. 408-435-7477 

CA Santa Clars Cypress Elctms ......... 408-98Q-2500 

CA Santa Clars Py^id Elctms ......... 408-727-9810 

CO Wheatridgs Added Value Elctms ..... 303422-1701 

CO Wheatridgs Cypress Elctms ......... 303431-2622 

CT Wallingford, Cronin Elctm .. 203265-3134 

FL Ft Lauderdals Hamrnond Betrns .... 305-9737103 

GA Norcross Hammond Elctrrs. 4044431996 

MD Beltsviils Pertricko Sis. 301-9374960 

MA . 617-657-6523 

MA Needham Cronin .. 6174435000 

MA Wilmington,JVElctms . 617-2734300 

MN MinneapolisBerquistCa .. 612-8332322 


EEM1989 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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DELTA Manufacturers and Sales Offices Directory 


NH Hudson, TNT Eictms.. 603-880-8300 

NJ Camden,GeneralRacfio .. ^)9-964-8560 

NY MtVernon,OARindL................ 914-69^2224 

NC Qreen^xxo, Hammond Elctma. 919-275-6391 

OH Cincinnali,Schuster .. 216-425-8134 

OR Beaverton, Cypress Elctms... 503-641-2233 

PA Harrisburg, Pyttronics .. 215-643-2850 

TX Alien,PrimeDistrbgCa .............. 800-526-7478 

TX Dallas,Cypress. ........ 214-869-1435 

WA Bothell Cypress Etetrna ............. 206-483-1144 

WA Kern Pyramid Elctms. . 206-872-5800 

Can Mississauga, Ont, Prelco Eictma. 416-678-0401 

Can Montreal,PrelooElctms. .. 514-389-8051 

Can Nepeaa OnL Prelco Elctms.. 613-726-1800 


DELTA WIRE & CABLE CO., 1260 Neil Ln, North 
Chicago, IL 60064, Tel: 312-473-4990, FAX: 312-473- 
2425; EmpL: 12; Sis. Mgrj Perry Stein 

DELTEC CO., 13065 H Tom White Way, Norwalk, CA 90650, 
Tel: 213-926-2304, FAX: 213-926-8536; EmpL: 7; S/s. 
Mgr.* Dennis Orman 

DELTEC CORPORATION, A Fiskars Co, 2727 Kurtz 
SL San Diego, CA 92110, Tel: 619-291-4211, 800-854- 
2658, TELEX: 910-335-1241, FAX: 619-299-6124; FSC 
No.: 52297; EmpL: 200; Sis. Mgr: Jeff Frank 

DEL-TELEPRODUCTS, See DEI 


DELTROL 


FAX: 414-671.6809 

DELTROL CONTROLS, 2745 S. 19th SL Milwaukee, Wi 
53215, Tel: 414-671-6800, TELEX: 26871; EmpL: 250; Sis. 
Mgr: D. Uhen; Dist. Mgr: D. Uhen 

.. 8*1462-1463,1658-1661 


Local Sales Offices & Reps 

AL Huntsville, JWL Assocs. . 205-883-1712 

AZ Tucson, Earl Clemick & Assocs. . 602-749-4003 

CA Canago Park C & W Comp. SI&.. 818-700-2684 

CA Santa Clara, Gagner-Toomey Assocs. 

. . 408-244-2200 

CO Boulder, Front Range Mktg. 303-443-4780 

CT Bloomfield, Wood Sis. Corp. . 203-243-0457 

FL Deerfield Bch, Jack Krutek & Assocs. 

. 305-427-4202 

GA Atlanta, JWL Assocs. . 404-320-7643 

IL Elk Grove Village, Tristar Group . 312-593-0200 

IN Wannamaker, Nationwide Comps. .... 317-872-7207 

MA Wakefield, Wood Sis. Corp. . 617-245-8300 

MN St PaulKencotronics,lna. 612-645-7717 

MO Chesterfield, Weisler& Assocs.. 314-537-0010 

NY Pt Washington, Ashtec Inc.. 516-767-0336 

NY Rochester, Omni Sis. . 716-342-5270 

NC Pineville, JWL Assocs... 704-541-5750 

OH Willoughby, Nationwide Comps. ...... 216-946-3226 

PA Valley Forge, Providence Mktg . 215-935-3300 

TX Houston,Weisler&Assocs........ 713-467-1862 

UT Midvale, Front Range Mktg.. 801-566-2500 

WA Vancouver, Halbar Assocs. . 206-696-0170 

WI Milwaukee, Werking Ind. Sis. .. 414-964-2225 

Can Uval Que., Eicom GBM, Ina.. 514-668-3361 

Local Distributees 

^ Birmingham, American Elctm. Supp. .. 205-942-4656 

AL Montgomery, Southern Controls_ 205-277-5030 


DELTROL . 
oantpols 

RELAYS • SOLENOIDS • TIMERS • SOLENOID VALVES 
FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

I N COR P O R A T K D 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

JjS 800-421-8855 TEL:213-660-1310 

GA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTlON-5100. FREE CATALOG 31EM on REQUEST 


AZ Tempe, Control Design . 602-829-7981 

AR Little Rock, Cartton-BatesCa.... 501-562-9100 

CA Buena Park, Control Design .... ..... 213-802-2429 

CA Canoga Park, C & A Elctms.. 818-340-6022 

CA San Jose, Consolidated Parts. 408-435-1200 

tA Tustin, Western Switches. 714-259-8144 

CA Van Nuys, Wes-Garde Comps.. 213-873-4802 

CO Denver, Integrated Elctms.. 303-292-6121 

CT Hartford. Hatry Elctms.. . 203-527-1881 

CT Waterbury, Century Elec. .. 203-755<W05 

FL Altamonte ^ngs, C(Mitroi Des. . 407-788-3220 

FL Ft Lauderdale. SE Elctms.. 305-563-4131 

FL Lakeland, Wes-Garde Comps. . 813-644-7564 

FL Orlando. EMSCO. 407-849-6362 

GA Stone Mountain, Control Des.. 404-979-3500 

IL Bensenville, Gould Elctms. . 312-860-7171 

IL Villa Park, Melvin Elctms. . 312-279-5015 

IN Indianapolis, Control Design .. 317-788-4559 

lA Davenport Warren Radio. 319-322-5301 

lA Dubuque, Miller Elec. Supp..319-588-1469 

lA Marion, Control Des.. 319-373-2923 

lA West Des Moines. Ramco Co. . 515-225-6933 

KS Kansas City, Kornfieid Thorp Elec. .... 913-321-7070 

KS Wrchila,Kriz-DavisCo. . 316-267-4354 

KY Louisville, Peerless Elctra Equip. . 502-637-7674 

MD Aberdeen, Harco Elctms. . 301-838-7990 

MA Brighton, interstate Elctms. Equip. 617-782-9000 

MA Westborough, In Stock Prods. . 508-870-5750 

Ml Jackson, Fulton Radio Supp.. 517-784-6107 

Mi Madison Hgts.,Gaico IndL Elctms. .... 313-542-9090 

MN Minneapolis, Control Design. 612-721-6555 

MO St Louis, Wes-Garde Comps.. 314-567-7776 

NH Keene, Tradesmen ElctrL Supp.. 603-352-1205 

NJ Oakland, Relay Specialties. . 201-337-1000 

NJ Raritan, Masters Elctra . 201-725-3533 

NY Hauppauge, Broadline Elctms. .. 516-231 -4100 

NY Henipsteacl Davis Elctms.. 516-483-9200 

NY Rochester, MasHne Elctms. . 716-546-5373 

NY Vestal, Wholesale Elec. Supp.. 607-729-1526 

ND Fargo, WESCO. 701-232-4446 

ND Minot John Iverson Co.. 801-852-4466 

OH Akron, AESCO Elctms.. 216-762-8818 

OH Wickliffe, Gateway Megatech . 216-953-0333 

OK Ardmore, Ardmore Elec. Supp. . 405-223-3571 

OK Tulsa, Radio, Inc. . 918-587-9123 

OR Portland, Dunn Elec.. 503-285-0214 

PA Erie, Rem Elctms.. 814-453-5626 

PA Malvern, Control Design . 215-296-0150 

PA Philadelphia, Undley Elea . 215-329-7005 

SD Aberdeen, Plainsco. 605-225-7100 

TN Knoxvlllp CED . 651-521-6262 

TX Dallas, Control Design. 214-358-1441 

TX Lubbock, R & R Elea Ca. . 806-765-7727 

TX San Antonio, BiacUxjm Drives Controis 

. 512-349-2621 

UT Salt Lake City, Kimball Elctma. 801-328-2075 

VA Glen Allen, HermKage Distrs. . 804-798-3830 

VA Staunton, Southern Elec. . 703-886-6218 

WA Kent Pyramid Elctms. ... 206-872-5800 

WI Manitowoc, Englewood Elec.. .. 414-684-6653 

WI Milwaukee, Marsh Elctms. . 414-475-6000 

Wi New Berlin, Control Design. 414-784-1015 

DELTRON, INC, P.O. Box 1369, Wissahickon Ave, N. 
Wales, PA 19454-9990, Tel: 215-699-9261, FAX: 1 215 
699 2310; EmpL: 175-180; Sfe. Mgr. Jack Phillips; Dist. 
Mgr: Linda Schepise, Prod. Mgr. 

DENNIS CHEMICAL, 2700 Papin SL St Louis, MO 63103, 
Tel: 314-771-1800, FAX: 314-771-8399; EmpL: 70; Sis. 
Mgr: Charles F. Seger III; Dist. Mgr: Charles F. Seger III 

DENNISON MFG. CO, 300 Howard SL Framingham, MA 
01701, Tel: 617-879-0511, TELEX: 948-478; FSC No.: 
5975;2310; EmpL; 8000; Sis. Mgr: George Curtis; Dist. 
Mgr: Don Malloy 

DENSEPAC MICROSYSTEMS, INC, 7321 Uncoln Way, 
Garden Grove, CA 92641-1428, Tel: 714-898-0007, 800- 
64-CHIPS, TWX: 510-601-1045; EmpL: 50; Sis. Mgr: 
Stephen J. Whyte ' 


I DENSITRON 

t III! A CORPORATION 


FAX: 213-534-8419 

DENSITRON CORPORATION, Densitron 
International, 2540 W. 237th SL Torrance, CA 90505, 
Tel: 213-530-3530, TWX: 910-349-6200; FSC No.: 62483; 
EmpL: 42; Sis. Mgr: Kevin Finn; Dist. Mgr: Kevin Finn 
.. . 8*1062-1063 


Local SaJes Offices & Reps 

AL Huntsville,EMA . ... 205-536-3044 

AL Huntsville,Elctm.Mk^Ina........... 205-837-7363 

AZ Phoenix, Chaparral Elctm, Ina. 602-252-0897 

CA Irvine, Comp. Mktg. Assocs.. . .. . . 714-951-5950 

CA San Mateo, Comp Mktg. Assocs. . 415-345-7373 

CO Arvada,Delconec.. . 303-422-7023 

CT W. Hartford, Nova Assocs. (M-R Tech. Ste.) 

. 203-521-2101 

FL Margate;EP.M.Corp ................. 305-977-0331 

GA Decatur, EAB, Ina. 404-981-1600 

IL Northbrook,KBenjamin&Assoa .... 312-272-2900 

lA Marion, Ensoo-Rep, Ina. 319-377-8551 

KS Wichita, Ensco-Rep Ina . 316-683-1071 

MA Braintree, Nova Assocs. . 617-848-9330 

Ml Southfield, R C. Nordstrom & Co.. 313-559-7373 

MN Minneapolis,Eleciro-Serv....... 612-338-3475 

Mp Maryland Heights, Ensoo-Rep Ina .... 314^23-^935 
NJ Cherry HilL Metz-Benham Assocs, ina 

.. _ .. . 609-424-0404 

NY Marcellus, J. G Welch Assocs... 315-685-6280 

NY Patchogup Optimum Sis. ... 516-758-0644 

NY Rochester, J. G Welch Assocs.. 716-244-1100 

NY Rochester. Muliahy-Welch Sis.. 716-266-2798 

NC Raleigh, C-Tech Sis.. 91^847-0202 

OH Worthington,DynelCorp .. 614-436-9452 

PA Wynnewood, Metz-Benham Assocs, ina 


SC Greenville, Elctra Mktg. Assoc, Ina ... 803-233-4637 

TX Seagoville, Delta Comp, Ina. 214-287-6333 

WA Seattle, J. J. Assocs, Ina . 206-246-6619 


DERINGER MFG. CO, 1250Towniine Road, Mundeieip IL 
60060, Tel: 312-566-4100, TWX: 910-685-4321, FAX: 312- 
566-5370; S/s. Mgr.* W. Johnston 

DESIGNATRONICS, INC, See Automatic Coil Corp, 
Sub. Designatronics, Inc. 

DESIGN AUTOMATION, INC, 809 Massachusetts Ave, 
Lexingtop MA 02173-3992, Tel: 617-862-8998, TELEX: 
247346 SBSB UR FAX: 617-862-3769; FSC Na: 4D417; 
EmpL; 9 

DESIGN COMPONENTS, INC, 1 Kenwood Circle, 
Franklip MA 02038, Tel: 508-528-7300, 800-341-4811, 
FAX: 508-520-1424; EmpL; 60 

DESIGN TECHNOLOGY, 1050-R Pioneer Way, El Cajop 
CA 92020, Tel: 618440-7666, TELEX: 503476; FSC Na: 
618440-8048; EmpL: 50; S/s. Mgr.* Michael Golden; Dist. 
Mgr: Sherry Golden 

DESPATCH INDUSTRIES, 619 S.E 8th SL P.O. Box 1320, 
Minneapolis, MN 55440-1320, Tel: 612-331-1873, TELEX: 
280704, TWX: 62885512; EmpL: 525; Sis. Mgr.* P. Olson 

DETORONICS CORPORATIOK 10660 E Rush SL S. El 
Monte, CA 91733, Tel: 8185787130, VNX: 918587- 
3436, FAX: 8185781936; FSC No.; 29867; EmpL; 45 

DETROIT TESTING LABORATORY, INC, 8720 
Northend Avenue, Oak Park, Ml 48237, Tel: 3183982100, 
TWX: 510-601-5345, FAX: 318589-0665; FSC No.: 0739; 
EmpL: 100 

DEUTSCH RELAYS, INC, 65 Daly Road, East Northport, 
NY 11731, Tel: 516-499-6000, TWX: 518226-0233, FAX: 
516-499-6008254; EmpL: 400; Sis. Mgr: Jack Riley; Dist. 
Mgr: Steve Salonitis 

DEVAR, INC, P.O. Box 589, Bridgeport, CT 06601, Tel: 208 
368-6751, TELEX: 96-4234, FAX: 2083683747; EmpL: 
80; S/s. Mgr.* T. W. Tomasko 

DEVCO ENGINEERING, 36 Pier Lane Wesl Fairfield, NJ 
07006, Tel: 201-CA80321, TELEX: 138340; EmpL: 36 

DEVELCO, INC, 175 Nortech Pkwy, San Jose, CA 95134- 
2306, Tel: 408945-6500, TWX; 9183389295; EmpL; 50; 
S/s. Mgr.* W. J. Baker 

DEXTER RESEARCH CTR., INC, 7300 Huron River Dr, 
Dexter, Ml 48130, Tel: 313-4283921, TELEX: 757075 
DEXTER RES UD; EmpL: 22; S/s. Mgr: Robert Toth Jr. 

DEYOUNG MANUFACTURING. INC, 12920 NE 125th 
Way. Kirkland, WA 98034, Tel: 2088284798, FAX: 208 
821-8633; FSC No.: 54937; EmpL: 70; Sis. Mgr: Ted 
Johnson 

DGH CORPORATION, P. O. Box 5638, Manchester, NH 
03108, Tel: 603-622-0452, TWX: 510 601 6112, FAX; 608 
622-0487; EmpL: 10 


North American offices only. For woridwide reps & distributors, see VoL W. 
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DIGITR 


Manufacturers and Sales Offices Directory 


DH PRINT, Technical Research Park, Riverton, WY 82501, 
Tel: 307-856-4821, TWX:, 910-949-4864, FAX: 307-856- 
0412; Empl.: 185; Sis. Mgr: Rich Phillips; Dist. Mgr: Rich 
Phillips 

DIAGOSTIC INSTRUMENT CORP., 4 Copeland Dr,, Box 
J, Ayer, MA 01432, Tel: 508-772-4572, FAX: 508-772- 
5210; Empl.: 125; Sfe. Mgr_-Brad Barone 

DlAUGHT CORP., A Cambridge Elctrns. inds. 
Co., 1913 Atlantic Ave., Manasquan, NJ 08736, Tel: 201- 
223-9400, TELEX: 244536, FAX: 201-223-8788; EmpL: 


400; Ste. Wgr. W. Moore. 8*1065,1133-1141 

Local Sales Offices & Reps 

AL Huntsville, Cartwright & Bean. 205-830-1540 

AZ Phoenix, Shefler-Kahn Co.. 602-257-9015 

CA Los Angeles, Lancia & Assocs.. 213-879-0770 

CA Pleasanton, Moulthrop Sis.. 415-463-0450 

CA Santa Ana Landa & Assocs.. 714-543-7805 

CO Boulder, Comp. Prods. Sis.. 303-530-2800 

FL Ft'Lauderdale, Panamtech, Inc. 305-587-3769 

GA Norcrosa Cartwright & Bean. 404-368-0160 

IL Rolling Meadowa Sumer, Inc. 312-991-8500 

IN Indianapolia Elctra Reps.. 317-894-1414 

KS Shawnee Mission, Lowell Kangas & Assocs. 

. 913-631-3515 

LA Covington, Cartwright & Bean . 504-892-1780 

MA Hingham, Northeast Reps, Inc. 617-749-8700 

Ml Royal OaK Hilltronics. 313-435-0920 

MN Minneapolia Professional Sales For Ind 

. 612-944-8545 

MS Jackson, Cartwright & Bean . 601-981-1170 

MO St Louia Lowell Kangas & Assocs. ... 314-821-4050 

NY Liverpool, Gen-Tech. 315-451-3480 

NY Melville, Parallax . 516-351-1000 

NC Charlotta Cartwright & Bean. 704-536-0303 

NC Raleigh, Cartwright & Bean . 919-876-4130 

OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 

OH Westlake, Baehr, Greenleaf & Assocs. 

. 216-892-1770 


OH Worthington, Baehr, Greenleaf & Assocs. 


. 614-847-0220 

OR Beaverton, Earl & Brown Assocs. . 503-643-5500 

PA Broomall, LD. Lowery. 215-356-5300 

PA Evans City, Baehr, Greenleaf & Assocs. 

. 412-776-2151 

TN Knoxville, Cartwright & Bean. 615-693-7450 

TN Memphia Cartwright & Bean. 901-362-8345 

TX Austin, Tesco. 512-834-8374 

TX Dallaa Tesco. 214-553-1200 

UT Woodscrosa Comp. Proda Sis.. 801-292-8882 

WA Redmond, Earl & Brown Assoca. 206-885-5064 

Local Distributors 

AZ Tempe, Bell Inda. 602-966-7800 

AR Little RocK Carleton-Bates Co. . 501-562-9100 

CA Alhambra Harper S.I.D. . 213-289-0255 

CA Buena Pk, Cy^ess Elect. 213-744-0355 

CA Compton, Harper;S.I.D;. 213-979-5090 

CA Garden Grove, Bell Inda. 714-895-7801 

CA Garden Grove, Richey Western Elec. 

. 714-895-0060 

CA Gardena Bell Indua . 213-515-1800 

CA Gardena Cal Switch A Signal. 213-770-2330 

CA Inglewood, Newark Elctma . 213-671-7378 

CA Roseville, Bell Inda. 916-969-3100 

CA Sacramento, Sacramento Elctma. 916-441-4821 

CA San Diego. Harper S.I.D. 714-560-8545 

CA San Diego, Richey Western Elctma ... 619-271 -4511 

CA San Jose, Richey Western. 408-432-7100 

CA Santa Clara Cypress Elctma . 408-980-2500 

CA Santa Clara Harper S.I.D.. 408-988-6(W1 

CA Santa Clara Richey Western Elctma 

. 408-727-7411 

CA Sun Valley, Richey Western Elec. Inc. 

. 213-768-3800 

CA Sunnyvale. Arrow Elec. . 408-^745-6600 

CA Sunnyvala Bell Indua . 408-734-8570 

CA Sunnyvale, Harper;S.I.D. 408-747-0333 

CA Sunnyvale, Time Elect.. 408-734-9888 

CA Thousand Oaka Bell Inda. 818-340-1940 

CO Denver, CSID Inc.. 303-292-9594 

CO Denver, Newark Denver Elctma . 303-757-3351 

CT Wallingford, Sager Elctrl. Suii^ly . 203-266-4600 

FL Ft Lauderdala Peerless Radio........ 305-973-4141 

FL Orlando, Hammond Elctma.. 305-849-6060 

FL Pompano Bch., Peerless Radio .. 305-973-4141 

GA Atlanta Dow Elec. . 404-873-2521 

IL Chicago, Newark Elctma . 312-784-5100 

IL Northbrook,Classic Compa Supp. .... 312-272-9650 

IL Palatine, OHM Elctma.. 312-359-5500 

IL Peoria Klaus Radio & Elect .. 309-691 -4840 


IN Ft Wayne, Bell Inda/Graham Elctm. Div. 

..... 219-423-3422 

IN Indianapolia Beil Inda/Graham Elctm. Div. 


. 317-634-8202 

IN Indianapolia PEI-GenesIs ... 317-637-5571 

IN South Bend, PEI-Genesis. 219-287-2911 


KY Louisville, P.l. Burks. 502-589-3960 

LA Lafayette, Ralph's of Lafayette. 318-234-0105 

LA New Orleans, Southern Radio Supp. .. 504-524-2343 

MD Gaithersburg, Pioneer Washington Elec. 

. 301-948-0710 

MD Rockville, Capitol Radio Whisrs. 301-881-2270 

MD White Marsh, Resco/Baltimore . 301-529-0500 

MA Hingham, Sager Elec. Supp. 617-749-6700 

MA Norwood, Gerber Elctma. 617-769-6000 

MA W. Springfield, T.F. Cushing. 413-788-7341 

MA Wilbraham, Ind'l. Compa. 413-596-3854 

Ml Ann Arbor, Wedemeyer Elctm. Supp... 313-665-8611 

Ml Livonia RS Elctma. 313-525-1155 

Ml Oak ParK Newark Elctm. 313-967-0600 

MN St Paul, Gopher Elctma. 612-483-3322 

MO Kansas City, LCOMP . 816-221-2400 

MO Kansas City, Walters Radio Supp.. 816-531 -7015 

MO Maryland Hgta, LCOMP . 314-291-6200 

NE Lincoln, Scott Elctm. Supp.. 402-466-8221 

NJ Hanover, State Elctma . 201-887-2550 

NJ Kenilworth, Federated Purchaser . 201-272-0505 

NJ Pennsauken, Resco Efctma . 609-662-4000 

NY Buffalo, Summit Dista . 716-887-2800 

NY Elmsford, Ancar Elctma SiflDp. . 914-592-7100 

NY Endwell, ASI Elect. . 607-754-3823 

NY Hauppauge, Broadline Etec. Dista .... 516-231-4123 

NY Long Island City, Dalis Indt Elect. 718-361-1100 

NY Lynbrook, Peerless Radio. 516-593-2121 

NY Melville, Arrow Elctma. 516-694-6800 

NY Rochester, Summit Elctma . 716-334-8110 

NY Rome, Rome Elctma . 315-337-5400 

NY Woodbury, Pioneer Standard . 516-921-8700 

NC Greensboro, Hammond Elctma. 919-275-6391 

NC Raleigh, Southeastern Elctma . 919-828-2311 

OH Akron, Sun Radio. 216-434-2171 

OH Cincinnati, Hughes-Peters . 513-351-2000 

OH CirK^innati, URI Elctma. 513-761-4030 

OH Cleveland, Pioneer-Cleveland. 216-587-3600 

OH Columbus, Hughes-Peters. 614-294-5351 

OH Dayton, Pioneer/Dayton. 513-236-9900 

OH Dayton, Stotts-Friedman. 513-298-5555 

OH Solon, REPCO Elctm. 216-248-8900 

OH Warren, REM Elctma. 216-373-1300 

OK Tulsa, Radio, Inc. . 918-587-9123 

OR Beaverton, Almac Elctma. 503-629-8090 

OR Lake Oswego, Bell Inds. 503-635-6500 

PA McKean, Advacom . 814-476-7774 

PA Montgomeryville, Pyttronic Indua . 215-643-2850 

PA Philadelphia, Alrrx) Elctma. 215-698-4000 

PA Philadelphia, PEi-Genesis Elctm. 215-673-0400 

PA Pittsburgh, Cam RPC Elect. 412-782-3770 

PA Reading, Barbey Elctma. 215-376-7451 

Rl Providertce, Wra Dandreta. 401-861-2800 

SC Greenville, Emsco. 803-233-4121 

TN Kingsport, Radio Elec. Supp.. 615-247-8111 

TN Nashville, Carlton-Bates Co. . 615-244-3562 

TN Nashville, Electra Dist. 615-256-0800 

TX Austia Harrison Equip... 512-458-3555 

TX Dallaa Norvell Elctma. 214-233-0020 

TX Garland, Newark Elctma . 214-487-8144 

TX Houston, Newark Elctma. 713-782-4800 

TX Stafford, Harrison Equip.. 713-879-2600 

UT Salt Lake City, Standard Supp. 801-486-3371 

VA Norfolk Priest Elctma . 804-855-0105 

WA Bellevue, Almac Elctma . 206-643-9992 

WA Bellevua Bell Inda .. 206-747-1515 

Wl Milwaukee, Elctra Expeditors. 414-228-8100 

Wf Milwaukee, IndL Elect . 414-276-1212 

Wl Milwaukee, Marsh Elctma . 414-475-6000 


DIAL PRODUCTS CO, 19-21 Cottage St, Bayonne, NJ 
07002, Tel: 201-HE7-0720; Empl.: 100; S/s. Mgr: Beverly 
Malen 

DIANACHART INC, 129 Hibernia Ave, Rockaway, NJ 
07866, Tel: 201-625-2299, FAX: 201-625-2449; EmpL: 10; 
S/s. Mgr: S. Byrom 

DI/AN CONTROLS, INC, 944 Dorchester Ava, Boston, 
MA 02125, Tel: 617-288-7700; FSC No.: 06900; Empl.: 60; 
S/s. Mgr: Robert D. Kodis 

DIA-NETICS, INC, 18823 Napa SL Northridge, CA 91324, 
Tel: 818-886-2616; Empl.: 48 

DIEGO POWER, 9250 Brown Deer Rd, San Diego, CA 
92121, Tel: 619-587-1925, TELEX: 211063 ELSD UR, FAX: 
619-458-0267; Enpf.: 250; S/s. Mgr: Martin Sanders; Dist. 
Mgr: Martin Sanders 

DIELECTRIC COMMUNICATIONS, General Signal, 
Tower Hill Rd, Raymond, ME 04071, Tel: 207-655-4555, 
800-341-9678, TELEX: 710-229-6890, FAX: 207-655- 
4669; FSC No.: 08441; EmpL: 270; S/s. Mgr: Rolf Olsen 

DIELECTRIC LABS, Rte. 20 E, Cazenovia, NY 13035, Tel: 
315-655-8710, TELEX: 882-691 Dielectric Labs, FAX: 315- 
655-8179; FSC No.: 55153; Empl.: 100; S/s. Mgr: Gunter 
Vorlop 


DIETZ DESIGN, INC, 100 Electronics Pkwy, Bolton, MO 
64012, Tel: 816-331-4911, FAX: 816-331-4914; FSC No.: 
93652; EmpL: 75; S/s. Mgr: Chaa A McMurray 

DIGI-DATA CORP, 8580 Dorsey Run Rd, Jessup, MD 
20794, Tel: 301-498-0200, TELEX: 87-580, FAX: 301-498- 
0771; EmpL: 40; S/s. Mgr: Allen Grams 


- Distributor - 

FAX: 218-681-3380 

DIGI-KEY CORP, 701 Brooks Ave South, Thief River Falle 
MN 56701-0677, Tel: 218-681-6674,1-800-344-4539 

.611,613, 660, 668, 704, 761, 765, 771,813 


DIGITAL DATA SYSTEMS, 1551 N.W. 65 Ave, Ft 
Uuderdale FL 33313, Tel: 305-792-3290, TWX: 910-997- 
4751 (Digital), ESYLNK: 62756087, FAX: 305-581-13; FSC 
No.: 65136; EmpL: 20 

DIGITAL DYNAMICS, INC, 5274 Scotts Valley Dr, Scotts 
Valley, CA 95066, Tel: 408-438-4444; FSC No.: (S.I.C. Code 
- 3823); Empl.: 15 

DIGITAL ELECTRONICS, 31047 Genstar Road, Hayward, 
CA 94544-7831, Tel: 415-471-4700, TELEX: 172073 
DIGELEC HYWD, FAX: 415-489-3500; S/s. Mgr: John W. 
McKinney, Mktg VP 

Local Sales Offices & Reps 

NJ Montclair, Controlyne. 201-746-8900 

DIGITAL EQUIP, One Iron Way, Marlborough, MA 01752 

DIGITAL MOTOa INC, 13563 MW. Cornell Rdl Ste 255, 
Portland, OR 97229-589^ Tel: 503-629-9692, FAX: 503- 
641-7266; EmpL: 6 

DIGITAL PATHWAYS, INC, ?01 Ravendale Dr, Mountain 
View, CA 94043, Tel: 415-964-0707, TWX: 910-379-5034, 
FAX: 415-961-7487; EmpL: 75; S/s. Mgr: Robert Lewin 

DIGITAL PRODUCTS, INC, 108 Water Street, Watertown, 
MA 02172, Tel: 617-924-1680, 800-243-2333, TELEX: 
312345, FAX: 617-924-7814; Empl: 100; Dist. Mgr: Neil 
Peterson 

DIGITAL RADIO CORP, 601 S. Pacific Coast Hwy, 
Redondo Beach, CA 90277, Tel: 213-316-4114, FAX: 213- 
543-1256; EmpL: 27; Sis. Mgr: Anrin L Perry 

DIGITEC, 959 Cheney Ave, Marion, OH 43302, Tel: 614- 
387-3444, TELEX: 3775688; FSC No.: 16152; EmpL: 45; 
S/s. Mgr: Bruce Poplin; Dist. Mgr: Bruce Poplin 

DIGITEK INC, Block & Co, Inc, 11807 M Creek Pkwy. S, 
Bothell, WA 98011, Tel: 206-485-6571; EmpL: 16; S/s. 
Mgr: Herb Vernon 


D/crmRfj 


FAX: 818-791-9788 

DIGITRAN DIVISION, Xcel Corporation, 3100 New 
York Dr, Pasadena, CA 91107, Tel: 818-791-5600, TELEX: 
67-5485, TWX: 910-588-3794; FSC No.: 07126; EmpL: 
300; Sis. Mgr: Miner, D/sf. Mgr.-Kathy Privett 

. B*1053,1720,1860 


Local Distributors 

AL Huntsville, Comp. Distrs... 205-883-7501 

AL Huntsville Powell Elec. . 205-539-2731 

AZ Tempe Powell Elctms. . 602-967-7538 

AR Little Rock, Comp. Distrs. .. 501-227-6278 

CA Cenitoe El-Com.. 213-404-2961 

CA Fullerton, Pyramid. 714-773-0781,213-691 -0561 

CA San Diego, El-Com . . 619-578-0900 

CA San Jose, Powell Elctms. .. 408-943-9020 

CA Santa Clare Pyramid Elea. . 408-727-9810 

CT Hamden, Impact Elctme. 203-281-1331 

FL Ft Lauderdale Comp. Distre.. 305-971-4950 

FL Ft Lauderdale Powell Electr./Fla. 305-972-4300 

GA Norcrose Comp. Distre. 404-441-3320 

IL Mt Prospect Magnuson EIckme ...... 312-956-0700 

IN Indianapolia Graham Elec.. 317-634-8202 


North American offices only. For worldwide reps & distributors, see Vol, W. 
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DIGITR 


Manufacturers and Sales Offices Directory 


MD Columbia. Powell Electr. .. 301-621^4070 

MA Canton, Impact Sis. Ca ............... 617-821-1500 

MA West Borough, PowenElectma .... .. 617-336^100 

Ml Livonia, Pioneer/Michigan .. .. 313-525-1800 

Ml St Clair Shores, Specialties Mfg ...... 313-771-2700 

MN St Paul, Magnuson Elec. .. 612-227-8495 

NJ HasbrouckHgts, Tory Sis............. 201-288-5656 

NY Rochester, Modutex Corp. .. 716-647-9700 

NC Cary, Powell Elec. . 916467-1212 

NC Raleigh,Comp.Distrs. ....,. 919-834-9465 

OH ClevelarKtPioneer^leveland... 216-587-3600 

OH Columbua Ek^ms. Mktg. Corp.. 614-2994161 

OH Dayton, Pioneer/Dayton. 513-236-9900 

OK Tulsa, NorvellElclms. . 918-663-1247 

PA Philadelphia, Powell Electr. . 215-365-1900 

PA Pittsburgh, Pioneer/Pittsburgh .. 412-782-2300 


DILLON, W. C, Welgh^Tronix, Inc, 1000 Armstrong Dr, 
Fairmont MN 56031, Tel: 507-238-4461, TELEX: 756594; 
EmpL:700; D/sf. Afgr.'Randy Newlin 

DILOG, 1555 S. Sinclair SL Anaheim, CA 92806, Tel: 714- 
937-5700, TELEX: 6836051, FAX: 714-978-2420; FSC No.: 
95-3205555; Empl.: 105; S/s. Mgr.-Dennis Edwards 

DILWOL, 3325 North Service Rd, Burlington, Ontario, 
Canada L7N 3G2, Tel: 416-336-2343, FAX: 416-335-1809; 
S/s. Mgr.- J. R Mattie 

DIMCO-GRAY, 8200 S. Suburban Rd, Dayton, OH 45458, 
Tel: 513-433-7600, ^AX: 513-433-0520; EmpL: 120; S/s. 
Mgr.- R L Woehrmyer 

DIMENSIONS UNLIMITED, INC, 1636^ervais Ave, St 
PaOl, MN 55109, Tel: 612-770-5630; S/s. Mgr: David Flod 

DIODES INC, 9957 Canoga Ave, Chatsworth, CA 91311, 
Tel: 818-8824920,800-821-1178 

DIONICS, 65 Rushmore SL Westbury, NY 11590, Tel: 516- 
997-7474, TWX: 510-222-0974, FAX: 516-997-7479; FSC 
No.: 50857; EmpL: 45; S/s. Mgr: Mel Geffner 

DIO-REY, Div. of Info-Ute, 422 Cliff SL Fairview, NJ 
07022, Tel: 201-941-4455, FAX: 201-9414919; FSC No.: 
FSCM 52116; EmpL: 13; Sis. Mgr: Joseph M. Cartelli; Dist. 
Mgr.-Joseph M. Cartelli . B«1066-1073 


DIRECT AID, 31332 Via CoWnas, Sla iOZ Westlake VL CA 
91362, Tel: 818-889-1013,800443-8080; Sfe. Mgr.-Todd 
Smith; D/Sf. Mgr.-Todd Smith 

DISC INSTRUMENTS, Honeywell, 102 E Baker SL 
Costa Mesa, CA 92626, Tel: 714433-0343, TWX: 910- 
595-1987, FAX: 714432-7567; EmpL: 150 
. . B*1949-1951 


Local Sales CWices & Reps 

AZ Tempe, Piper Sis.. 602-9490048 

CA Costa Mesa Disc Instrs.. .- 714-433-0300 

CA San Jose, Honeywell/Disc Instrs.. 408-433-3025 

CO Longmont Piper Ste.... 303-443-5337 

CT Glastonbury, Honeywell/Disc Instrs. .. 203-659-4011 

FL Margata EPM Corp. . 305-977-0331 

IL Arlington Hgts, A L Whrttemore Co. .. 312-364-9670 
KS Shawnee Mission, J. F. Gleeson ...... 913-362-4422 

MD Glen Bumie, Macrotech Assocs. Ltd .. 301-766-1 111 

MA WilmingloaJ.F.ShawCa.. 608-658-2650 

Ml Troy, Disc Instr.. 313-649-1340 

MO Florissant J. F. Gieeson . 314-921-8446 

NJ SaddlebrooK Ribble Engrg. 201-791-0233 

NM Albucpjerqua Piper Sis.. 505-828-1300 

NY Hamburg, Application Specialists . 716-627-3893 

NY Rochester,A^iicationSpecialists .... 716-586-6226 

NY Syracusa Application Speciafists . 315-437-2814 

OH Chagrin Falla Kllroy Corp. . 216-543-3370 

OH Dayton, Kilroy Corp . 513-294-1235 

TX Dallaa Measurement Sya & Sis, Inc. 

. 214-934-0247 

UT Salt Lake City, Piper Sla. 801-466-9336 


DISPLAY DEVICES, INC, Box 667, Encinitaa CA 92024, 
Tel: 619-753-0113; FSC No.: 26107 

DISPLAYS, INC, 31 industrial Park Rd, Lewistown, PA 
17044, Tel: 717-242-2541, FAX: 717-248-8680; EmpL: 65 

DISPLAYTECH, INC, 2200 Central Ave, Boulder, CO 
80301, Tel: 303-449-8933, FAX: 303-449-8934; EmpL: 17; 
Sis. Mgr: Ann Perry; Dist. Mgr: Ann Perry 

DISTRIBUTED LCXalC CORP, See DILOG 

DISTRIBUTED PROCESSING TECHNLG. CORP, 
132 Candace Driva Maitland, FL 32751, Tel: 407-830- 
5522, TELEX: 494 7078; Sis. Mgr: Steve Holler 


c©D©[§)[^ 



SERVING A NATIONAL 
MARKET SINCE 1972 



GALL TOLL FREE: 

1 - 800 - 344-4539 

AK, PR : 218^681^674 
FAX: 218-681-3380 
701 BROOKS AVE SOUTH 
P.O.BOX 677 

THIEF RIVER FALLSrMN 56701 


DISTRIBUTOR & SPECIAL PRODUCTS, Thomson 
Consumer Electronics, Inc, 2000 Clements Bridge Rd, 
Deptford, NJ 08096, Tel: 609-863-2525, FAX: 609-853- 
2231; EmpL: 250; S/s. Mgr.-MJ. Cashen; Dist. Mgr: TR 
Boyer 

DISTRIBUTOR SPECIALISTS, 1942 14th Street Santa 
Monica CA 90404-4606, Tel: 213-452-3445 

DIVERSIFIED CASE CO, Ellis Ave, Off. 2, Whitesboro, NY 
13492, Tel: 800-553-2411, 800-258-1188, FAX: 1-315- 
736-2049; EmpL: 75; S/s. Mgr: Charfie Fisher 

DIVERSIFIED ELECTRONICS, INC, P.O. Box 1140, 
Evansvilla IN 47706-1140, Tel: 812-426-2806, FAX: 812- 
425-8930; EmpL: 55; S/s. Mgr: Ken Qualls 

DIVERSIFIED OPTICAL PRODUCTS, INC, 
Diversified Optical Corp, 282 Main SL Salem, NH 
03079, Tel: 603-898-1880, FAX: 603-898-3970; FSC No.: 
IHTIO; Empl: 47; S/s. Mgr.’James A Greene 

DIVERSIFIED TECHNLG, P.O. Box 748, Ridgeland, MS 
39157, Tel: 601-856-4121, TELEX: 585326, TWX: 810- 
966-2626; Empl: 1006; S/s. Mgr: Watter Chipley; Dist. 
Mgr.'Walter Chipley 


DiXSONjnc. 



FAX: 303-245-6267 


DIXSON, INC, 287 27 Rd, Grand Junction, CO 81503, Tel: 
303-242-8863 (ext 223), TWX: 910-929-6991; Empl: 250; 
S/s. Mgr: Ray Carlson. . 0*1381-1385 


LocsJ SsJes Offices & Reps 

AL Birmingham, Sesco-Birmingham ...... 404-458-6423 

AZ Phoenix, Finn-Pat Co. Inc. . 602-954-0301 

CA American Canyon, Jacobson & Assocs. 

. 707-552-4412 

CA Costa Mesa FLW . 714-751-7512 

CA Los Angelea FLW. 818-719-0037 


CA Monterey, Adams McDonald-tnt'L . 408-373-3607 

QA San Die^ FLW ... ........ 619434-5251 

CO Lakewood Loritz Controls ..303-232-7803 

CT Hamden, Pond Tech. Sis.. 203-284-1500 

FL W. Palm Bch, Sesco-Florida . . . . 404458-6423 

GA AtlantaSesco-Atlantd .. 404-458-6423 

IL Lombard Patrick & Douglas .......... 312-971-1800 

LA Baton Rouga Sesco-Baton Rouge.... 512-892-2490 

ME W. Buxton, Pond Tech. Sis. .. 207-637-2200 

Mp Crofton, Federal Resources ... 301-858-1099 

MA Waltham, PondTech. Sla. 617-890-5535 

Ml Troy, R. K Jackson Ca .. 313-689-9950 

MN Minneapolis, Trask Engrg. . 612-537-2434 

KK) Manchester, Control S^ Dea. 314-227-4212 

NJ Emerson,Techtrol, Ina .. 201-967-7640 

NY Cazanovia D &O Engrg Co. .. 315-655-8602 

NY Rochester, D & O Engrg Co.... 716-247-6838 

NY Youngston, D & O Engrg Co. .. .. 716-754-7650 

NC Cary, Sesco-Raleigh. 404-458-6423 

OH Cleveland Marlowe Assocs, ina. 216-991-6500 

OH Dayton, Marlow & Assoca.. 513-274-9666 

OK Tulsa Sesco-Tulsa ... 512-892-2490 

OR Portland Fry Controls, Ina ... 503-244-3313 

PA Frazer, FLW of PA Ina .. 215-251-9700 

PA PittstHjrgh, Mariow & Assoca ......... 412-367-8886 

TX Austia Sesco-Austin... 512-892-2490 

TX Dallaa Sesco-Dalias. 512-892-2490 

TX Houston,Sesco-Houslon .. 512-892-2490 

TX Plano, Sesco-Military Sla. 512-892-2490 

UT Murray, instr. Spedalista ina .. 801-261-0142 

VA Richrix^ Dyriamation .. 804-794-7667 

WA Federal Way, Fry Controla Ina.. 206-282-9270 

Local Distributors 

CA Los Angelea EIL Inslra Ina.. 213-685-7020 

CA Sunnyvale, EIL Instra Ina. 408-2454320 

CO Denver, BL Inslra Ina. 303-534-4160 

CT Middletown, EIL Instra Ina. 203-346-6646 

FL Palm Bay, EIL Instra Ina. 407-725-8300 

IL Bridgeview, EIL Instra Ina . 312-430-2292 

IN Indianapolia EIL Instra Ina . 317-545-1373 

KY Louisvilla BL Instra Ina. 502-454-3420 

MD Sparka EIL Instra Ina . 301-771-4800 

MA Burlington, BL instra Ina. 617-272-9450 

NJ Pennsauken, EIL Instra Ina ..... . ... 609-488-0474 

NY Clarence, EIL Instra Ina . 716-634-8500 

NY Hauppauga EIL Instra Ina . 516-231 -6333 

NY Pittsford EIL Instra Ina. 716-586-8251 

NC Chariotta EIL Instra Ina .. 704-376-2237 

OH Cleveland Pioneer-Standard Elctma 

. 800-262-3600,800-362-9127 

OH Dayton, EIL Instra Inc. . 513435-2134 

PA Pittsburgh, EIL Instralna. 412-823-2255 

TX Dallaa EIL Instra Ina .... 214-357-0297 

TX Houston, EIL Instralna. 713-271 -3100 

VA Norfolk, EIL Instra Ina. 804-855-9553 

VA Springfield EIL Instra Ina.... 703-569-2611 

WA Redmond BL Instra Ina. 206-882-3222 

Can Calgary, Alberta EIL Instra Ina .. 403-271-2001 

Can Longueil Que, EIL Instra Inc.. 514-651-4844 

Can Mississauga Ont, BL Instra ina. 416-624-6660 

D. L CUSTOMl 7250 Victoria Park Ava Markham, Ont, 

Canada L3R 2M5, Tel: 416475-0275; S/S. Mgr: Les Hull 

Jr.. . . . C*1021 


D. O. INDUSTRIES, 200 Commerce Dr, Rochester, NY 
14623, Tel: 716-359-4000, TELEX; 200802, FAX: 716-359- 
4999; S/s. Mgr: Jeremy Goldstein 


DOLAN-JENNER INDS, Box 1020, Woburn, MA 01801, 
Tel: 617-935-7444, TELEX: 94-8161, FAX: 617-938-7219; 
Empl: 120; Sis. Mgr: S. Futran; Dist. Mgr: S. Futran 


DOLPH, JOHN C., CO, New Rd, Monmouth Junctioa NJ 
08852, Tel: 201-329-2333, FAX: 201-329-1143; Sis. Mgr: 
J. E Rooze 

DONTECH, INC, 700 Airport Blvd, Doylestown, PA 18901, 
Tel: 215-348-5010, TELEX: 685 1155 DONTK, FAX: 215- 
348-9959; FSC No.: 63009; S/s. Mgr: Jordan C. Miller, Sla 
Mgr. 


DORAN 


DORAN MANUFACTURING CO, 2834 Sidney Ava 
Cincinnati, OH 45225, Tel: 513-681-5424; Empl: 40; S/S. 
Mgr: Jeff Stegrrian 

DORMEYER INDS, A. F. Dormeyer Mfg Co, Inc, 34i 8 
N. Milwaukee, Chicago, IL 60641, Tel: 312-2834000, FAX: 
312-2834927; Empl: 400; Sis. Mgr: Richard Henry, Dir. 
Sla & Engrg 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufecturers and Sales Offices Directory 


DUNCAN 


DOTRONIX 1 60 First St SE, New Brighton, MN 551 12 , Tel: 
612-633-1742, TWX: 910-563-3541, FAX: 612-633-7025; 
EmpL:570; S/s. Mgr.* Len Stewart NatL Sis. Mgr. 

DOUGLAS ELECTRONICS, 718 Marina Blvd, San 
Leandro, CA 94577, Tel: 415483-8770, FAX: 415483- 
6453; EmpL: 30 

DOUGLAS RANDALL 6 Pawcatuck Ave., Pawcatuck. CT 
06379, Tel: 203-599-2075, FAX: 203-599-1754; EmpL: 


125; Sfe. Mgr-* D. Aves . B*1464-1468 

Local Sales Offices & Reps 

AZ Tempe, Trembly Assoa. 602-967-2058 

CA Norwalk, Deltec Co.. 815340-2025 

CA Oaklarxj, Powermatic Assoc.. 415-635-6825 

CO Wheat Ridge, Trembly Assoc.. 303-421-8900 

CT Yalesvilie, JMG-Glynn Connecticut 

. 2052659452/2498 

FL Oktemar, Boggs & Assocs.. 8158551812 

IL Chicago, Ropek-Cahlll-Vogt. 312-806-0066 

IN CarmeL Bemdt Assocs., Ina . 317-844-0114 

MA Norwood, JMG, Inc.. 617-762-5333 

MN Osseo, Gaffney Sis Ca. 612-4255484 

MO Kansas City, Delltron Co, Inc.. 815436-6445 

MO St Louis, Delltron Co.. 314-869-4779 

NV Las Vegas, Trembly Assoc.. 702-7359770 

NJ Morristown, Andrews & Andrews. 201-5658800 

NM Albuquerque, Trembly Assoc.. 5052658616 

NY Glen Head Andrews & Andrews ...... 516-692-8686 

NY Roochester, J. G. Welch Assoc.. 715244-1100 

NY Syracuse, Mullahy/Welch . 315-685-6280 

NC Raleigh, Micro Sis.. 915872-7922 

OH Cleveland, Geotronix Mktg Assoa .... 215659-6100 

OH Trotwood, Geotronix, Ina . 515252-6700 

PA Newtown, Total Control. 2158655333 

TX Dallas, Paramount Controls. 214-341-4561 

Can MonL Que, Solid State Engrg Co. .... 514-481-3313 

Local Distibutors 

CA Chatsworth, Mill-Comm Dist. 2159953111 

CA NorwalK Nycro Elea. 8153452025 

CA S. San Francisco, Steven Engrg. 4155859200 

FL Hollywood, MRO Elctra Distrs.. 305966-4847 

MA Middleboro, Glynn Elea. 505947-4262 

OH Cleveland, Alpha Corp. . 2156557100 

PA Narberth, Power Modules.... 215-6650664 

PA Yeadon, Y-L Proda. 2155852800 

TX Houston, Butler & Land. 7158950808 


DOVA CXDNTROLS, 4052 148th Ave. N.E, Redmond, WA 
98052, Tel: 205881-7414, ESYLNK: 62027625, FAX: 205 
881-2569; EmpL: 6; SIS. Mgr: Lynn Myers 

DOVER ELECTRONICS MANUFACTURING 

Kirkwood Industrial Park, P.O. Box 5212, Binghamton, NY 
13902-5212, Tel: 607-772-7563,1-805PWB-ASSY, TWX: 
515252-1990, FAX: 607-772-9274; EmpL; 371; S/s. Mgr: 


RobertP.Egan. D*2239 

Local Sales Offices & Reps 

NY Binghamton, Dover Elctms. Mfg. 607-772-7563 


DOW CORNING CORP, Box 0994, Midland, Ml 48685 
0994, Tel: 517-4954000, TELEX: 227450, TWX: 815265 
9006; EmpL: 7,000 



DOW-KEY MICROWAVE CORPORATION, 1667 
Walter St, Ventura, CA 93003, Tel: 8056550260, TWX: 
915380-4327; FSC Na: 00471; EmpL: 60; Ste. Mgr: Julie 
Williams & John A WIeklinski; Dist. Mgr: Jack Dysart 
. . B*1721 


Local Sales Offices & Reps 

AL Huntsville, Southern Mktg Assocs..... 205534-6020 

AZ Tempe, Sierra Tech. Grp. . 602-894-2335 

CA Mission Hills, Detomasi & Grupp Inc... 8153658285 
CA Mountain View, Peninsula Tech. Sla .. 4159653636 
CA San Diego, Detomasi & Grupp Ina .... 615277-0178 

CA Torrance, Detomasi & Grupp, Inc.. 2156158898 

CO Englewo^ Sierra Tech. Grp, Inc.. 3057951700 

FL Longwood, Southern Mktg Assocs. ... 407-682-7317 

GA Marietta, Southern Mktg Assocs. . 404-5650603 

IL Elgin, Gassner & Clark inc.. 312-6959540 

lA Cedar Rapids, H. R Brown Sis. Ca ... 315366-0635 

KS Lenexa, Dytec/South,inc. .. 9158850215 

KS Wichita,D^ec/South,Ina .. 3159457090 

MD Bettsville^ Applied Engrg Consits.. 301-5955393 

MA Chelmsford, Matrix Sis Inc. .... . .. 508-4554000 

MA Lowell Matrix Sis, Inc.. .. 508-4554000 

MN Bloomington, Bill Doming & Assocs. .. 612-8855000 


MO Maryland Hgts, Dytec/South, Ina. 314-7350665 

NY Hartsdale, Specbum Sis. Ina. 914-472-8600 

NY Rochester. Lamb Comps, Ina . 715272-7720 

NC Greensboro, Southern Mktg SI&. 915854-5588 

OH Dayton, Delta Sla. 5154359735 

OH Miamisburg Elctma. Comps.. 5158653340 

PA Ambler, W. M. Assocs. Ina. 215-6454119 

TX Houston, Lear Assocs, Ina . 713-4857893 

TX Richardson. Lear Assocs, Inc. . 214-231-5388 

Can Nepean, OnL Dynasty Comps.. 615723-0725 


DOW SWITCH, 271 Ballardvale SL PO. Box 1332, 
Wilmington, MA 01887, Tel: 617-935-6395, FAX: 617-655 
2307; EmpL: 22; Sis. Mgr: Toni Stevens 

DOWTY INTERCONNECT, Dowty Electronic 
Components LTD, Knaves Beech Business Centre, 
Loudwater, High Wycombe, Bucks, ENGLAND HP10 SLTT, 
Tel: 0-625810810, TELEX: 846874 DEI UKG, FAX: 0-625 
810813 

DOWTY RFL INDS. INC./COMMUNICATIONS DIV, 
The Dowty Grp. PLC, Powerville Rd, Boonton, NJ 
07005-0239, Tel; 201-334-3100, TELEX: 215071 (ANS BK: 
DRFL UR); FSC No.: 49673; EmpL: 300 

DOWTY RFL INDS. INC./INSTRUMENTATION DIV., 
The Dowty Grp. PLC, Powerville Rd, Boonton, NJ 
07005-0239, Tel: 201-334-3100, TELEX: 215071 (ANS BK: 
DRFL UR), FAX: 201-334-3863; FSC No.: 49673; EmpL; 
300 

DOWTY ELECTRONICS CO, Thermocontrol DIv, 
Prospect SL P O. Box 250, Brandon, VT 05733, Tel; 802- 
247-6811, TWX: 715987-8352, FAX: 802-247-3946; 
EmpL; 150; S/s. Mgr: Dan Boutin; Dist. Mgr: Dan Boutin 

DRACON DIV, See Harris Corp., Dracon Div. 

DRANETZ TECHNOLOGIES, INC, 1000 New Durham 
Rd, P.O. Box 4019, Edison, NJ 088154019, Tel: 201-287- 
3680, TELEX: 4957808, TWX; 715997-9553, FAX: 201- 
287-8627; FSC No..* 23207; EmpL; 230; S/s. Mgr: Ed Me 
Donald 

DREEFS SWITCH, INC, 3762 Hawthorn CL Waukegan, 
IL 60087, Tel: 312-662-7667, 8053259605, TELEX; 
703784 MTL DREEFS UD, FAX: 312-662-0906; EmpL: 63; 
S/s. Mgr: Ed Magiera; Dist. Mgr: Ed Magiera 

. B*1722 


Local Sales Offices & Reps 

AL Huntsville, Hollingsworth & Still. 805241-5712 

CA Anaheim, Spectrum Assocs, Inc.. 714-6356977 

CA Los Altos, NickersorvGray & Assocs. 

... 415941-5777 

CA Poway, Spectrum Assocs. . 619-487-5691 

CO Denver, Donohue SI& Co. . 303-4551719 

CT Madison, Reptron SI& . 2052452242 

FL Ft Lauderdale/Tampa, Hollingsworth & Still 

. 805241-5712 

GA Norcross, Hollingsworth & Still. 404-447-1700 

IL Waukegan, DSI. 312-662-7667 

MS Jackson, Hollingsworth & Still. 805241-5712 

MO Florissant Delltron Co, Inc.. 314-839-0033 

MO Kansas City, Delltron Co. . 8154356445 

NJ Ocean, P. Saftler Assocs,lna/Gordon 

. 201-922-3014 

NY Fulton, P. Saftler Assoca . 315592-7184 

NY LynbrooKP. Saftler Assocs. .. 5155957880 

NC Charlotte, Hollingsworth & Still. 805241-5712 

OH Cleveland, Allied Entpra . 2157750080 

PA Malvern, Stitzer Assoca . 215644-5500 

PA Murrysville, Allied Entpra . 412-3253200 

SC Columbia Hollingsworth & Still . 805241-5712 

TN Cleveland, Hollingsworth & Still. 805241-5712 

TX Dallaa Blackburn Assoca .. 214-7558484 

Wl Mequon, Badgerep, Inc.. . 414-241-9200 

EXP Waukegan,IL Dreefs Switch, Inc.. 312-662-7667 

Can Concord, AstecCompa.. 416-669-4022 

Local Distributors 

CA Sunnyvala Power Supp. Compa. 405737-1333 

CO Denver, C.S.I.D. . 305292-9594 

IL Wheeling Hawk Elctma. .213-4554030, 

8058454295 

EXP Waukegan, IL Dreefs Switch Inc. . 312-662-7667 

DSA, INC.(DAI-ICHI SHOJI OF AMERICA), Div. of 
Leader Instruments, 150 Fifth Ave, Suite 845, New 
York, NY 10011, Tel: 212-691-9050, FAX: 212-807-1598; 
EmpL: 3; Sis. Mgr: A. Tadrayama. B*1723; C*1330 


Local Sales Offices & Reps 
NY New York, Dai-lchi Shoji of America Inc. 

. 212-691-9050 

DSP TECHNOLOGY, 48500 Kato Rd, Fremont, CA 94538, 
Tel: 415657-7555, TELEX: 263608, FAX: 415657-7576; 
EmpL: 60; Sis. Mgr: Robert LeBrun 


DUBBELDEE HARRIS DIAMOND CORP.:D. 
DRUKKER & ZM MV, 100 Stierli CL Mt Arlington, NJ 
07856, Tel: 201-7751420, TELEX: RCA 236064, FAX: 
201-7751549; Sfe. Mgr, Keith Harris 

DUKANE CORP, Communications Sys. Div, 2900 
Dukane Dr, St Charlea IL 60174-9984, Tel: 312-584-2300, 
TELEX: 720426, FAX: 312-584-2370; EmpL: 650; Sis. 
/Vgr.* Warren Anderson; 0/sf./Vgr.* Warren Anderson 

DUMONT/E & R ELECTRONICS, INC, 40 Fairfield PL 
W. Caldwell NJ 07006, Tel: 201-575-8666, TELEX: 219236 
DOLI-UR; FSC No.: 30669; EmpL: 30; S/s. Mgr: Edward 
Petrasek 

DUNCAN ELECTRONICS, INC., 2865 Fairview Rd, 
Costa Mesa CA 92626, Tel: 714-545-8261, TWX: 915 
5951128 FAX: 714-557-6240; FSC Na: 5905Multlple; 
EmpL: 110; Sis. Mgr: J. Colligan; Dist. Mgr: S Anderson 

. A*21052107 


Local Sales CWices & Reps 

AL Huntsvilla L & D, Ina . 205837-1469 

AZ Tempa Southwest E/M Engrg . 602-941-2828 

AR El Dorado, Kemp Engrg Co, Ina. 501-862-5869 

CA Costa Mesa Comar Co. . 714-250-0140 

CA Santa Clara Cattron Compa. 405980-0181 

CO Denver, Elcom. 305337-2300 

CT Cheshira The Madnnis Co. 205272-3797 

FL Deerfield Bch, ElectroComp Assoca .. 305-429-0802 

FL Palm Harbor, ElectroComp Assoca ... 815787-6669 

GA Atlanta L & D, Ina . 404-3957079 

IL Arlington Hgts, KMA Sales Co. . 312-3955300 

IN Indianapolia Mktg Engrs, Ina . 317-872-5665 

KS Shawrree Mission, Florence & Meyer 

.. 915722-5210 

LA Lafayetta Kemp Engrg Co.. 3152659452 

MA Norwood, The Macinnis Co. . 617-762-8090 

Ml Farmington Hilla Eicon Michigan Sla 

. 3158553240 

MN New Brighton, J. J. Exon Co.. 612-6355533 

NY Clinton, Advanced Compa. 315-853-6438 

NY Copiagua Sencor . 5157858557 

NY Endicott, Advanced Compa. 607-7853191 

NY N. Syracusa Advanced Compa. 3156952671 

NY Scottsvilla Advanced Compa. 7158851429 

NC Greensboro, L & D, Ina . 915292-3201 

NC Raleigh, L & D, Ina. 9158755301 

OH Daytoa Dolfuss-Root & Co.. 515433-6776 



ELECTRONICS 

( 415 ) 834-5888 


610 E 10th SI . Oakland. CA 94606 



Orders Placed by 3:00 pjti. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Sente Monica, CA 90404 Oakland, CA 94606 


EEM1989 


North American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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DUNCAN 


Manufacturers and Sal^ OffiGes Directory 


OH Strong>dlle,Dolfus8-Root&Co. . 216-238-0300 

OH Worthington, Dolfuss-Root & Ca...... 614-846^1377 

OK Tulsa,KernpEngrg.Ca........ ...... 918-663-4501 

WA Vancouver,Elclm.MktgGrp. .. 503-684-5935 

PA Birchrunville, Jadeiedronic Assocs., Irxx 

.. 215-296-3800 

PA Bridgeviile, DoHuss-Root & Ca ....... 412-221-4420 

PA Philadelphia, Jadeiectronic Assocs., Ina 

... 215-455-0664 

TX Addlsont Kemp Engrg. Ca .. 214-931-7100 

TX Austin, Kemp Engrg. Co, Ina . 512-263-3322 

TX Houston, Kemp Engrg. Ca .. 713-466-1465 

UT Salt Lake City, Elcom .. 801-486-4233 

VA Richmond, L&D, Ina .. 804-257-7717 

WA Uberty Lake, Elctra Mktg. Grp... 509-922-2718 

WA Redmond,Elctm.Mktg.Grjx .. 206-882-0962 

Wl Mihvaukea KMA Sales Ca .... . 414-259-1771 


DUPLiCON, INC, 516 E Second SL a Boston, MA 02127, 
Tel: 617-269-5484; FSC No.: 0ASD8; EmpL: 6; SIs.Mgr^ 
William A Currier 

DUPONT DE NEMOURS, E I, & CO, 1007 Market SL 
Wilmingtoa DE 19898, Tel: 302-773-3218; EmpL: 130,000 



FAX: 302-992-4442 

DUPONT ELECTRONICS, Barley Mill Plaza, P.O. Box 
80013 Wilmington, DE 19880-0013, Tel: 800-237-4357; 
Sis. Mgr: E N. Tolson; CM. Mgr: J. M. Kendrick 

. C«1331-1342 


Local Sales Offices & Reps 

AZ Mesa,H-DAssocs,Ina. 602-437-0064 

CA Burfingame, Campbell & George. 415-697-2965 

CA Canoga Parkk, C & W Compi Sis.. 818-700-2684 

CA Sunnyvale, Pass Assocs. . 408-735-9040 

CO Englewood, Hartoun Assocs. . 303-792-5050 

FL Clearwater, J.J.GalleherCa . 813-461-7706 

GA Smyrna, Tech Controls, Ina .... 404-333-9883 

IN Mishawaka, Power Conps. of Midwest 

. 219-256-6630 

lA Davenport, Volco Co.. 319-326-5233 

KS Overland Park, R Greene Ca.. 913-492-6886 

LA Baton Rouge, L Elliott Co.. 504-272-2877 

MA Hingham,HinghamBayCorpL......... 617-740-1900 

Ml Novi, Advanced Controls & Technig .. 313-349-0260 

MN Minneapolis,VolcoCa .. .. 612-933-6631 

MS Corinth, World Dists.. 205-533-9108 

MO St Louis, a Greene Ca . 314-994-0222 

NE Omaha, Vokx) Ca. 402-346-2203 

NY Buffalo, Niagara Elea Sis. Co.... 716-825-3100 

NY Wantagh,DONY Tech. Sis. . 516-826-5550 

NC Pineville, Mel Sis.. 704-541-5750 

OH Parma, Orr Assocs.. 216-885-1324 

OK Tulsa, L Elliott Ca. 918-663-4616 

OR Portland, Branom Instr. Ca . 503-283-2555 

PA Narberth, Power Modules Ina. 215-663-0664 

TX Addison, L Elliott Ca . 214-239-8533 

TX Midland, Lynn Elliott Ca . .. 915-684-8414 

TX Missouri City, L Elliott Co. . 713-499-1571 

ur Sait Lake City, Western Controls.. 801-266-1500 

WA BothelL Temoo N.W. ...... 206-821-5434 

Local OisbitHffors 

IN Mishaw^ Power Compa of Midwest 

2*19-256-6630 

PA liubotkPowwMo^ 215-839-1331 


DUREL CORPORATION, Affiliate of 3M & Rogers 
Corp, 645 W. 24th SL Tempe, AZ 85282, Tel: 602-731- 
6200, FAX: 602-731-6210 


DYNAGE/POWER & MAGNETICS, Division Of 
Oakleaf , Inc., P.O. Box 95,551 Third Avenue, canistota, 
SD 57012, Tel: 605-296-^2/3487, TELEX: 753243 
(OAKLEARNC), FAX: 605-296-3231; FSC No.: 9Y852; 
EmpL: 20; Ste. Afg/j Sidney C. Oakleaf... A«2278-2279; 

D*1724-1726 

DYNALOY, INC., 7 Great Meadow La, Hanover, NJ 07936, 
Tel: 201-887-9270, TELEX: 642-033, FAX: 201-887-3678; 
FSC No.: 27908; EmpL: 19; Sfe. Mgr: Jay Parton 

DYNAMIC AIR ENGRG., INC. 620 E Dyer RdL, Santa Ana 
CA 92705-5697, Tel: 714-540-1000, TWX: 910-595-2588, 
FAX: 714-545-9145; FSC No.: 4140-6105; Sfe. Mgr: Carl 
AGrisler 


DYNAMICS, Div. of Waugh Controls Corp. 9001 
Fullbright Ava, Chatsworth, CA 91311, Tel: 818-998-8281, 
TELEX; 69-6171, FAX: 813407-1320; EmpL: 100; Sfe. 
Mgr.'Tony Mastroianni 

DYNAMICS RESEARCH CORP. Encoder Division, 60 
Concord SL Wilmington, MA 01887-2193, Tel: 508-653 
6100, FAX: 503658-0522; EmpL: 125; Sfe. Mgr: Joe 
Portada 


DYNAPAR, 1675 Delany Rd. Gumea IL 60031, Tel: 312- 
662-2666, TWX: 913235-1865; EmpL: 150 



PYIMAPOWER 

CORPORATION 


FAX: 313-553-9096 


LocsJ Sales Offices & Reps 

CA Santa Clara . 403562-9300,803237-4357 

MA Burlington. 617-273-6000,803237-4357 

NC Reach. Triangle Pk.. 9132435000,803237-4357 

DUPREE, INC. 14395 Romona Ave. Chino, CA 91710, Tel: 
714-597-4889, TWX: 5131030281; EmpL: 65; Sis. Mgr: 
S. Broussard; Diet. Mgr: S. Broussard 


DURACELL 


FAX: 203-791-3273 

DURACELL INC.:OEM SLS. & MKTG., Berkshire 
industrial Park, Bethel, CT 06801, Tel: 203791-3274, 
TELEX: 6972165; EmpL: 4000; Sfe. Mgr: R DAIessandro 

.. . 0*14731482 


Local SaJes Cffffces & Reps 

CA Inrine, Duracell Ina . . 714-4731811 

CT Southbury,Duracell..... 203264-3936 

IL Oak Brook, Duracell Ina .. 312-954-2714 

LocsJ C^tributors 

CA Mtn.View,EnergySlaIna.. 415-969-0800 

CA San Diego, Tauber Elctma Ina . 613274-7242 

GA Norcross, Appfied Power Ina . 404-263-0421 

IL Downers Grova TDI. 312-971-3460 

MA Sharon, Adcour. 617-784-8123 

Ml Brighton, Applied Power Ina. 313227-3604 

MN St Paul, dc Battery Proda ... 612-6437478 

MO Maryland Hgts. LComp. . 314-291-6200 

NJ Clifton, Engrd Assemblies Corp .... 1-803BATTERY 

NY Commack,Bren-TroriicesIna.. 516^935155 

NC Wiriston-Salera Progressive Techntga, Ina 

.. 913761-1375 

TX Houston, K-Tec Ina.. 7137837770 

WA Redmond, Energy Sls.tna ,... 2038832343 


DURGIN & BROWNE, See Tridyne Process Systems, 
DBI Inds. 

DY-4 SYSTEMS INC, 21 Credit Union Way, Nepean, OnL 
Canada K2H 9J4, Tel: 6135939911, TELEX: 0534111, 
FAX: 613596-0574; EmpL: 280; Sfe. Mgr: MHch Robinson 

DYLON GRAPHITE CO, 124 First Avenua Berea OH 
44017, Tel: 213234-1600, FAX: 213234-6392; EmpL: 35; 
Sfe. Mgr: K A Partee 



FAX: 617-729-1639 

DYMEC SlUCON TRANSISTOR CORP., 8 Lowell 
Ava, Winchester, MA 01890, Tel: 617-7237870, TWX: 
713348-6596; EmpL: 53, Sfe. Mgr: J. Dennis Santucci 
.. 8*12031207; D*1177 


LocsJ Sales Calces & Reps 

AZ Phoenix, Southwest Tech. Sla.. 602-8931209 

CA San Diega California Elctm. Mktg, Ina 

.. 613265-8331 

CA San Ramon, Technical Consultants ... 4138330829 
CA Santa Ana California Eictm. Mktg, Ina 

. 714-8332702 

GA Duluth, Dixie Tech. Mktg . 404-381-5592 

MD Unthicum Heighta KD Assoca . 301-8535151 

MA Winchester, Factory . 617-7237^70 

MO St Louia Ozark Elctm. Mktg, Ina . 314-4237200 

NM Albuquerqua Reptronix, Ltd.... 503292-1718 

NY NewRochellaRepcoAssocs,Ina.:.. 914-2336405 

NY Syracusa Labtronica Ina . 315-4537314 

OH Chagrin Falla Hester AssOca, Ina ... 2133335102 

PA SellersviliaTech-ComMktg, ina. 213723-0820 

TX Dallaa Kay Todd Assocs.. 214-4538837 

WA Everett Cunningham SIsl lixx. 203348-4800 


DYNAPOWER CORPORATION, Box 3180, 
Farmington Hllla Ml 48333, Tel: 313553-4300, TWX: 813 
242-8804; EmpL: 75 ... D*1729-1732 

DYNATECH COMPUTER COMPANY, 280 Bernardo 
Ave, PC. Box 7400, Mountain Yiew, CA 940337400, Tel: 
413964-7400, TWX: 913379-6988, FAX: 4139633350; 
EmpL: 49; Sfe. Mgr: Howard Klemmer; Dist. Mgr: Karen 
Vorster 

DYNATECH COMPUTER POWER, INC, 5800 Butler 
Ln, Scotts Valley, CA 95066, Tel: 4034335760, TELEX: 
887-247, FAX: 408-4335793; FSC No.: 7045 

DYNATEM, 19 Thomas SL Irvina CA 92718, Tel: 714-853 
3235, TWX: 9135932603, FAX: 714-7733481; EmpL: 20; 
Sfe. Mgr.'Mike Horan; Dfef. Mgr.'Unda Boate 

DYNISCO, 10 Oceana Way, Norwood, MA 02062, Tel: 617- 
7636600, TELEX: 174-292; FSC Na: 15687; EmpL: 153; 
Sfe. Mgr: Warden R Hunt 

DYTRONICS CO, See Ryan Inti. Corp. 

DZUS FASTENER 425 Union Blvd, W. Islip, NY 11795, 
Tel: 5136636000, TELEX: 71-4974043, FAX: 513663 
0785; FSC No.: 72794; EmpL: 140; Sfe. Mgr: Yictor 
Cappetta 



EAGLE, P.O. Box 911, Fallbrook, CA 92028, Tel: 613723 


6000 .. A*1700-1702 

Local Sales Offices & Reps 

AZ MesaSedco .. 602-461-9069 

MA BrainTrea Lancer Assoca. 617-849-3083 



An American Electronic Comporients Compan) 


FAX: 213264-4681 

DURAKOOL, INC., American Electronic 
Components; lOiO N. Main SL Elkhart in 46514, Tel: 
213264-1116, TELEX: 238482; EmpL: 230; Sfe. Mgr: 
Stan Kalin. . .. 8*1724-1725 


DYNACAST, Div. Coats & Clark Inc, 1401 Front Street 
Yorktown Heighta NY 10598, Tel: 914-245-0060, TELEX: 
6716096; EmpL: 150 

DYNACIRCUITS INC, 11230 W. Addison, Franklin Parte, IL 
60131, Tel: 312-451-1700; FSC Na: ;;;312-451-9266; 
EmpL: 300; Sfe. Mgr.* Dennis Dworzak(Westem U.S.), Carl 
Mo^an(Eastem US.) 

DYNAGE/CONTRCX.S, INC, P.O. Box 95, 551 Third 
Avenua Canistota SD 57012, Tel: 6032933487, TELEX: 
753243 (OAKLEAFINC), FAX: 6032933231; EmpL: 12; 
Sfe. Mgr: Sidney C. Oakleaf 


EAGLE MAGNETIC COMPANY, INC., P.O. Box 
24283, Indianapolia IN 46224, Tel: 317-297-1030, FAX: 
317-2931323; EmpL: 44; Sfe. Mgr.'Robert Jackson 
... .. C*1734 


Local SsJes Off toes & R^ 

FL Jupiter, Cherry Assoca ............... 303746-4591 

GA RoswelL Electro Comp. Sla ... 404-992-2344 

MA Concord, Nortech Engr. Sla.. 5033638605 

MN EdenPralriaElecIroMark,Ina.... 612-944-5850 

NY Commack, RC. Engrg ...... 5135433325 

PA GlensidaKoebertAssoca ............ 2135731329 

TX Irving Space Elctma . ........... 214-251-3636 


North American offices only. Rm* worldwide reps & distributors, see Vol. W. EEM 1989 
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Manufacturers and Sales Offices Directory 


EATON 


EAGLE RICHER 

ELECTRONICS LJ DIVISION 


FAX: 417-776-2257 

EAGLE-PICHER, Box 47, Joplin, MO 64801, Tel: 417-623- 
8000,TWX: 910-774-4508; Empl; 700 ... 0*1486-1488 


EAGLE-PICHER, P.O. Box 130, Bethel Road, Seneca, MO 
64865, Tel: 417-776-2256, TWX: 910-774-4533; FSC No.: 
3L498; EmpL: 400; Ste. Mgr: H. M. York; Dist. Mgr: H. M. 


York . 0*1483-1485 

Ijxal Sales Offices & Reps 

AL Huntsville, L & D Inc. . 205-837-1469 

AZ Scottsdale, S.W. Sis.. 602-391-3180 

AR Hot Springs, Automation Supp. Inc. (ASI) 

. 501-767-5444 

CA San Jose, O'Donnell Assocs.-North ... 408-263-6500 

CA Torrance O'Donnell Assoc.. 213-539-9664 

CT Bloomfield, Zaslow Sis. Co. 203-242-7781 

FL Longwood, NSL Assocs., Inc. . 305-629-5226 

GA Atlanta, L & D Inc. . 404-395-7079 

ID Elk Grove VL, Parcom, Inc.. 312-228-6360 

lA Des Moines, SPS Assocs, Ltd.. 515-225-0607 

KS Olathe, SPS Assocs, Ltd . 913-764-4460 

MA Westboro, Zaslow Sis. Ca. 617-393-8150 

MN Minneapolis, Ohiin Sis, Co.. 612-929-6924 

MO Earth City, SPS Assocs, Ltd. 314-291-0520 

NE Panama, SPS Assocs, Ltd . 402-788-2536 

NH Londonderry, Zaslow Sis. Co. 603-432-8907 

NM Albuquerque, WJM Sis.. 505-268-9499 

NY Massapequa Pk, HC Assocs,. 516-541-0262 

NY Morrisville, Naylor Elec. Co.. 315-684-9620 

NC Raleigh, L & D Inc.. 919-876-5301 

OH Dayton, Lyons Corp.. 513-278-0714 

OR Beaverton, Pacific Mktg. Spec.. 503-641-9373 

PA Exton, Kiley Elec. Co. . 215-363-8550 

TX Dallas, Rem Air Comps.. 214-234-1069 

VA Richmond L & D Ina . 804-359-0125 

WA Redmond Pacific Mktg Spec.. 206-882-3144 

Local Distributors 

AZ Tempo, Lynntronics. 602-433-0288 

AR Hot Springs, Automation Supp. Ina ... 501-767-5444 

CA Anaheim, Carefree Unttd . 714-630-3433 

CA Pak) Alto, The Power Source, Inc.. 415-856-0700 

CO Denver, J & B Sis. . 303-698-2211 

FL Duneoin, Battery Powered Lighting & Sys. 

. 813-734-9498 

GA Austell, DC Power Prods. . 404-948-2593 

GA Smyrna, Mark C. Pope Assocs. . 404-435-2471 

IL Arlington Hgts, Lodan Elctma . 312-398-5311 

KS Wichita, RSC Elctma . 316-267-5213 

LA Shreveport, IndL Elctm. Supp. Inc.. 318-222-9459 

MD Baltimore, Professional Elctma . 301-661-2126 

MA Sharon, Adcour. 617-784-8123 

MN Minneapolis Ohiin Sla Co.. 612-929-6924 

NE Lincoln, Spectronics Corp. . 402-467-3651 

NJ E Bmnswlck, Brothers Elctma. 201-238-2200 

NY Amityville, Battery Power of LI. 516-691-1993 

NY Brewster, WHI Batteries . 914-278-6151 

OH Columbus Promark Elctma, Inc. 614-876-8885 

OK Tulsa, Altair Co. 918-252-5781 

OR Tualatin, Moore Elctma. 503-692-5333 

PA Bensalem, Scotts Emergency Lighting 

. 215-639-1777 

TX Stafford Southwest Elctma. 713-240-4000 

Can Mississauga OnL Battery Tech. 416-670-7373 


EAGLE SIGNAL CONTROLSiA MARK IV INDS. GO, 
8004 Cameron Rd, Austin, TX 78753, Tel: 512-837-8300, 
TELEX: 166975, FAX: 512-837-8486; Empl.: 3006; S/s, 
Mgr: Donald Morse 


EALING ELECTRO-OPTICS, New Englander Industrial 
Park, Holllston, MA 01746, Tel: 617-429-8370.1-800-343- 
4912, TELEX: 240041, FAX: 617-875-5616; S/s. Mgr: 
James F. Babb 

E & L INSTRUMENTS, Interplex Electronics, Inc, 70 
Fulton Terrace, New Haven, CT 06512, Tel: 203-624-3103, 
FAX: 203-468-0060; EmpL: 70; Sis. Mgr: Dan Marley 

EAO SWITCH CORP., 198 Pepe's Farm Rd, P.O. Box 552 
MO, Milford CT 06460, Tel: 203-877-4577, TELEX: 96- 
4347, FAX: 203-877-3694; FSC No.: 61706; EmpL 19; Sis. 
Mgr.* George T. Bracci . B*1732 

Local Sales Offices & Reps 
AZ Scottsdale, Luscombe Engrg Co. of AZ 

. 602-948-9333 

CA Los Gatos Luscombe Engrg Co. of S.F. 

. 408-370-2020 


CA Montrosa Luscombe Engrg Co. of LA 

. 818-249-9000 

CA San Diego, Luscombe Engrg Ca of S.D. 

.. 619-292-4323 

CO Longmont Luscombe Engrg Co. of CO 


. 303-772-3342 

CT Bethet Ray Perron & Ca . 203-798-0261 

CT Farmington, Ray Perron & Co, Ina .... 203-6734825 

FL Deerfield Beach, Florida Comg Sis ... 305-429-1758 

FL Tampa Florida Comp, sis . 813-960-7044 

GA Norcross Mta Electro Mktg . 404-448-5594 

IL Arlington Hgts, Brainard-Wilson Mktg, Ina 

. 312-437-2700 

IN Ft Wayna M/S Sis & Assocs. 219-436-3023 

IN Greenwood M/S Sis & Assocs. 317-881 -0110 

lA Cedar Rapi^ Delltron Co, Ina. 319-393-0075 

MD Columbia Delta III Assocs, Ina. 301-730-4700 

MA Needham, Ray Perron & Co, Ina .800-225-4280, 

617-449-6162 

Ml Plymouth, Jay Mktg Assocs, Ina . 313-459-1200 

MN Golden Valley, Highland Elctm. Sis ... 612-546-2123 

MO Florissant Delltron Co, Ina. 314-839-0033 

MO Gladstona Delltron Co, Ina. 816-436-6445 

NH Mem'macK Ray Perron & Co, Ina. 603-424-4423 

NJ Englewood Sprung/Nussbaum. 201-569-5666 

NY Hauppauge, Sager Elea Supp. Co. 516-348-1300 

NY Rochester, Apex Assocs, Inc.. 716-272-7040 

NC Raleigh, C-Tech Sis, Ina . 919-782-8100 

OR Lake Oswego, Luscombe Engrg Northwest 

. 503-636-6664 

PA Horsham, Jacobsen Assocs.. 215-674-2937 

PA Pittsburgh, R W. Kneip . 412-823-0169 

TX Dallaa Glidden Electro Equip. Co. 214-341-0610 

TX Houstoa Glidden Electro Equip. Co. .. 713-681-1415 

LIT Midvale, Luscombe Engrg Ca.. 801-565-9885 

WA Bellevua Luscombe Engrg N.W.. 206-223-1541 

Wl Mequon, Badgerep . 414-241-9200 

Local Distributors 

AZ Phoenix, Minarik Elec. . 602-233-3000 

AZ Tempe, Harper SID. 602-967-1464 

CA Compton, Harper SID. 213-979-5090 

CA Gardena California Switch & SIg. 213-770-2330 

CA Glendala Minarik Elea Co. . 818-507-6500 

CA Hayward KEA Elctma. 415-887-2900 

CA S. San Francisco, Bell Elctrl. Supp. .... 415-589-7055 

CA Salinaa Bell Elctrl. Supp.. 408-758-6110 

CA San Diego, Harper SID. 619-578-2500 

CA San Diego, Minarik Elea Co.. 619-560-6632 

CA San Jose, Harper SID. 408-943-9490 

CA Santa Clara Bell Elctrl Supp.. 408-727-2355 

CA Santa Clara Minarik Elec. Co.. 408-727-0575 

CA Torrance, Kent Elctma . 213-320-2700 

CO Denver, CSID, Inc. . 303-292-9594 

CO Denver, Minarik Elea Co. . 303-329-3525 

CT Wallingford Midan Elctma.. 203-265-2077 

CT Wallingford Sager Elea Suw 3 . co.. 203-265-4600 

FL Lakeland Wes-Garde/Switch Controla Ina 

. 813-644-7564 

FL Oviedo, Dixie Sla. 407-365-5211 

IL Algonquin, Marshall Wolf Automation 

. 312-658-8130 

IL Crystal Laka Sub-Sem, Ina.. 312-782-3954 

IL Elk Grove, Martec Assoc. .. 312-956-8090 

IL Rosemont Advent Elctma, Ina . 312-297-6200 

IL Schaumburg Minarik Elea Co.. 312-885-9337 

IN Indianapolia Mar Elctma . 317-633-6699 

IN Indianapolia RM. Indiana. 317-291 -71 1 0 

lA Cedar Rapida Advent Elctma, Inc. .... 319-363-0221 

KS Wichita Radio, Ina . 316-264-2798 

KY Louisville, Peerless Elctma . 502-637-7674 

LA Baton Rouge, Menard Elctma . 504-355-0323 

ME W. Buxton, Nelson & Wright . 207-929-8238 

MD Gaithersburg Axis Elctma.. 301 -840-9640, 

800-492-3190 

MD Jessup, Treeko Sla. 301-792-0112 

MA Cantoa Impact Sla Co.. 617-821-1500 

MA Hingham, Sager Elea Supp. Co. 617-749-6700 

MA N. Billerica Minarik Elec. Ca. 508-663-0740 

Ml Grand Rapida R M. Elctma Co. . 616-531-9300 

Ml St Claire Shorea SPEMCO Switches 

... 313-771-2700 

MN Minneapolia Electronic ar, Ina....... 612-378-2442 

MO St Louia Beckwith, Inc.. 314-343-6463 

NH Salem, Sager Elec. Su|;p. Co. ...- 603-898-1348 

NJ Cranford Garden State Indl Elctma, Inc. 

. 201-272-6400 

NY Bohemia Key Compa, Inc.. 516-567-7500 

NY Buffalo, Summit Distra, Ina. 716-887-2800 

NY New York, Martin-Audio/Video ....... 212-541-5900 

NY Rochester,SimconaElctma.. 716-328-3230 

NY Rochester, Summit Elctma, Inc.. 716-334-8110 

NY Victor,ADD/Modutex..... 716-924-4400 

NY Woodside, Switches Unlimited. 718-478-5000 

NC Charlotte, Dixie Elctma. 704-377-4348 

NC Charlotte, Elctma Mktg Corp.. 704-394-6195 

NC Winston-Salem, Kirkman Elctma, Inc. 

. 919-722-9131,800-334-8688 

OH Columbua Electronics Mktg Corp. — 614-299-4161 


OH Highland Hgta, Electronics Mktg Corp. 

. 216-442-3441 

OK Tulsa Radfo, Ina . 919-587-9123 

OR Portland Minarik Ekx Ca . 503-253-3402 

PA Harrisburg Ad-Tech Elctma . 717-939-8337 

PA McKean, Advacom . 814476-7774 

PA Norristown, KimberlysJames Ca. 215-666-7286 

PA Pittsburgh, Grant Indl Controla Ina ... 412-787-9770 

PA Wayna Peak Elctma Corpi . 215-293-9000 

SC Columbia Dixie Elctma. 803-779-5332 

TX Garland Indl Equip. Ca of Dallas. 214-271-5494 

TX Houston, Minarik Elea Co.. 713-748-0808 

TX Irving Harper SID. 214-621-0500 

TX Irving Minarik Elea Co.. 214-9294111 

TX San Antonio, Minarik Elea Ca. 512-822-7097 

WA Seattte, Platt Elea . 206-624-4083 

Wl Milwaukea Marsh Elctma Corp. . 414-475-6000 


E-A-R DIV., Cabot Corp, 791 1 Zlonsville Rd, Indianapofia 
IN 46268, Tel: 317-872-1111, TWX: 810-341-3412, FAX: 
317-872-0617; S/s. Mgr.* Uwrence K Landers 

EASCO/K D TOOLS, See Hunter Tools, Easco/K D 
Tools 

EAST CONTROLS, 6851 Church St, Hanover Paik, IL 
60103, Tel: 312-837-7709; Empl: 1 

EASTERN AIR DEVICES, INC., 1 Progress Dr, Dover, 
NH 0382a Tel: 603-742-3330, FAX: 603-742-9080; Empl: 


175 . B*1240 

Ljocal Sales Offices & Reps 

CA GlerKlale, Electric Motor Engr. . 818-502-1866 

CA San Josa Motion Sya. 408-246-0641 

CO Boulder, R G. Entpra. 303-447-9211 

FL Orlando, Wemdii & Assoa . 407-851-1923 

MN StPaulREPCO. 612-4880201 

NH Dover, Eastern Air Dva. . 603-742-3330 

NJ Ridgefield Rical Assoca. 201-945-5250 

NY Rochester, Elcom Sla . 716-385-1400 

NY Syracusa ELCOM Sla. 315-685-8245 

NC Charlotta Jake Rudisill Assoca.. 704-377-6901 

OH Cincinnad KCH Co.. 513-931-1686 

OR Portland DA Sullivan Co. . 503-292-2448 

PA Paoll, ETC Sales . 215-296-3527 

TX Dallaa DJ. Sla Co. . 214-783-8876 

TX Richardson, DJ. Sla. 214-783-8876 

Wl Racina KMG Sla, Inc. .. 414-639-9005 

Local Distributors 

CT Hartford Bearinga Ina. 203-249-1691 

CT No. Haven, Bearinga Ina . 203-288-2201 

CT Waterbury, Bearinga Ina . 203-755-3151 

ME Auburn, Bearinga Ina. 207-7843769 

ME Bangor, Bearinga Ina. 207-947-6583 

MA Avoa Bearinga Ina. 508-5849200 

MA W. Springfield Bearinga Ina. 413-739-4701 

MA Wakefield Bearinga Inc.. 617-246-3906 

MA Worcester, Bearinga Ina. 617-852-1050 

NH Berlia Bearinga Ina. 603-752-6001 

NH Dover, Bearinga Ina. 603-749-2121 

NH Manchester, Bearinga Inc... 603-623-8897 

NY Plainview, Controls Sis. Ina. 516-756-5652 

NC Charlotte, Motionex. 704377-6901 

PA Pittsburgh, EXONIC Sya.. 412-7848400 

Rl Warwick, Bearinga Ina . 401-732-2600 

VT Rutland Bearinga Ina. 802-775-3550 


EASTERN ELECTRONICS MFG. CORP, National 
Patent Dev. Corp, 180 Roberts SL East Hartford CT 
06108, Tel: 203-528-9821, FAX: 203-289-7639; FSC No.: 
203-289-7639; Empl: 200; Sts. Mgr: Wayne M Baker 

EASTERN MARKING MACHINES, 422 S Franklin SL 
Hempstead NY 11550, Tel: 516-483-7070, TELEX: 
968095; Empl: 8; S/s. Mgr: George Rosales; D/sf. Mgr: L 
Sherman 

EASTERN MICROWAVE, 40 Ray Ave, Burlington, MA 
01803, Tel: 617-273-4700; FSC No.: 30616; Empl: 25; S/s. 
Mgr: S. C. Lowe 

EASY HEAT WIREKRAPT, See Electrical Systems, 
Div. of Bristol Corp. 

EATON CORP, Durant Products, 90i S. I 2 th SL 
Watertown, Wl 53094, Tel: 414261-4070, TWX: 910-260- 
3713; Empl: 350; S/s. Mgr.* H.L Sisson; 0/st. Mgr.* Dennis 
G. Walz 

EATON CORP, Electronic Instrument Div, 5340 Alla 
Rd, Los Angelea CA 90066, Tel: 213-822-3061, TWX: 910- 
343-6969; Empl: 200; S/s. Mgr.* John Martocci 

EATON CORPORATION, Microwave Products 
Division, 785 Palomar Ave, Sunnyvala CA 94086, Tel: 
408-773-3700, TWX: 910-339-9556; FSC No.: 27338; 
Empl: 495; S/s. A^r.* John Stahike 
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EATON 


EATON CX)RP./MSG PRODUCTS, 1640 Monrovia 
Avenue^ Costa Mesa, CA 92627, Tel: 714-642-2427, 
TELEX: 67-8433; FSC Na: 96182; EnrpL: 5006; Sfe. Mgrj 
J. R. McDonough 

EATON (LORLIN) CORP, See Lorlin, Div. of Axiam, 
Ina 

EATON CORP./CUTLER-HAMMER PRODS, 
Aerospace & Commercial Controls Div^ 4201N. 27th 
St, Milwaukee, Wl 53216, Tel: 414-449-7487, TELEX: 26- 
716, FAX: 414-449-6221; FSC Na: 81640; Sfe. Mgr: J. R 
McDonough 


Local SsJ0S (Mces & Reps 

CA Los Angeles, Eaton Corp./A & CCD... 714-548-8553 
CA San Frai^sco, Eatcm Corp./A & CCD 

.. 415-967-0606 

FL Tampa, Eaton Corp./A & CCD ... 813-985-5777 

QA Atlanta, Eaton Corp./A & CCD. 404-394-0911 

IL Chicago, Eaton Coipi/A & CCD ....... 312-530-7980 

KS Kansas City, Eaton Corp./A & CCD ... 913-384-0080 

MD Baltimore, Eaton Corp/A & CCD . 301-296-9640 

MA Boston, Eaton Corp./A & CCD ..617-863-5427 

Ml Detroit Eaton Coip/A & CCD . 313-354-7513 

MN Minneapolis, Eaton Corp./A & CCD ... 612-831-8668 

NJ Ml Uurel, Eaton Corp./A & CCD. 609-778-1100 

NY Long Island, EatonCoip./A& CCD ... 516-864-6065 
OH Cleveland, EatonCoip./A& CCD ..... 216-835-4554 
OH Dayton, Eaton Corp./A & CCD ........ 513-294-1877 

PA Pittsburg, Dolfuss-Root & Co.. 412-221-4420 

TX Dallas, Eaton Corp/A & CCD. 214-3864121 

WA Seattle, Eaton Corp./A & CCD. 206-946-5157 

Wl Milwaukee, Eaton Coip/A & CCD .... 414449-6709 
Can Scarborough, Ont, Eaton Ltd.. 416-291-2563 


EBERHARD MFG. CO., DIV., Eastern Co.. 21944 Drake 
Rd, Strongsville, OH 44136, Tel: 216-238-9720, TELEX: 
98-5301, FAX: 216-572-2732; FSC No.: 19220; Sfe. Mgr: 
Edward Hongosh 

EBM INDUSTRIES, INC., 110 Hyde Road, Farmingtor\ 
CT 06032, Tel: 203-674-1515, TWX: 710423-8723, FAX: 
206e74-8536; FSC No.: 62292; Sfe. Mgr: Robert 


Sobolewski. C*1644-1649 

Local SeJes Offices 8f Reps 

AL Huntsville, Raycom. 205-859-2017 

A2 Scottsdale, Harris And Croy.. 602-951-9121 


CUTLER-HAMMER r;T*N 


MILITARY SPECIFICATION. AEROSPACE, 
COMMERCIAL & INDUSTRIAL CONTROLS 


FULL LINE AUTHORIZED DISTRIBUTOR 



INCORPOR ATVD 
2478 Fletcher Dr., Los Angeles, California 90039-2897 


JjJ 800-421-8855 111:213-660-1310 

CA:800-252-4640 F8X:213-660-5130 


SEE COMPLETE PIIOOUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 31EM on REQUEST 



Orders Placed by 3:00pjn. are 


!S 


(213) 452-1229 (415) 835-1500 

1301 Olympic Bivd., O 1026 6th Avenue, 
Santa Monica, CA 90404 Oakland, CA 94606 


Shipped the Same Day 




Manufacturers and Sal^ Office Directory 


AZ Tucson, Harris and Croy. 602-888-0642 

CA Los Angeles, Wiley Ca . 213-666-1611 

CA San Diego, Wiley Ca .. 619-453-9018 

CA Santa Clara, Ross Mktg. Assocs.. 408-988-8111 

CO Littleton, Simpson Assocs.. 303-794-8381 

CT Clinton, Selmark Assocs. . 203-573-9088 

FL Altamonte Springs, Ra^x>m, Ina. 407-682-0032 

FL Clearwater, Raycom, Ima. 813-5724282 

FL Orlando, Raycom, Ina . 407-859-5504 

FL Wellborn, Raycom, Ina . 904-963-5023 

QA Marietta,Raycom.. 404-952-«061 

IL Glendale Hgts., Beta Technig. SI&..... 312-790-9886 

lA Des Moines, Houk & Assocs., Ina. 515-276-6741 

KS Overland Park, Web Elctms... 913-381-7986 

KY Louisville, Tech. Prods. . 502-896-8000 

MD EllioottCity.Mktg.Technig. .. 301-465-5944 

MA Miins.SelmarkAssoca . 508-376-2914 

Ml Warren, Burcaw Co. .. 313-573-4605 

Ml Wyoming, Burcaw . 800-572-1610 

MN St Paul, Arkoo Sis.... 612-777-7454 

MO Florissant Web Elctms.. . 314-921-5720 

NH Hopkinton,Selmark Assocs. . 603-746-3299 

NJ Marlton, dgr. Assocs... 609-983-1020 

NM Albuquerque, Hcuris & Croy. 505-275-9103 

NY Buffalo. NRM Mktg Grp. .. 716-634-4300 

NY Frankilin Sg, Cooper-Simon & Co., Ina 

. . 516-489-4636 

NY Skaneateies, NRM Mktg Grp ........ 315-685-8991 

NC Raleigh, Raycom . 919-266-9827 

OH Dayton, Versatron . 513-293-8506 

OH Maple Hgts, Versatron. 216-581-0090 

OK Tulsa, Bonser-Phiihower Sis. ... 918-745-9122 

OR Hillsboro, Temco Northwest . 503-649-8375 

PA Harrison City, NRM Mktg Grp. . 412-327-0858 

TX Austin, Bonser-Phiihower Sis.. 512-346-9186 

TX Houston, Bonser-PNihower Sta. 713-7824144 

TX Richardson, Bonser-Phiihower Sla .... 214-234-8438 

UT Midvale, Simpson Assoca . 801-566-3691 

VA Fairfax, Mktg Technig. 703-323-9640 

WA Kirkland,Temco Northwest .. 206-821-5434 

WA Maple Falla Temco Northwest. 206-599-2750 

WA Spokana Temco Northwest . 509-534-8635 

Wl Milwaukee, Beta Technolg Sis, Inc.... 414-543-6609 

PR Bayamon,Selmark . 809-797-9176 

Local IXstributors 

AL Huntsvilte, Powell Elec. 205-539-2731 

AZ Phoenix, Arizona Compa Co. . 602-269-5655 

AZ Tempa Control Design Supp.... 602-829-7981 

AZ Tempa Supply Team Inti. . 602-968-1192 

AZ Tucson, Southwest Sla. 602-628-1613 

CA Anaheim, Deco Elec.... 714-630-8252 

CA costa Mesa Powell . 714-754-1717 

CA FullertoaPyramid/Fullerton .......... 714-773-0781 

CA Hollywood, Yale Elctma. 818465-3186 

CA Irvine, Integrated Elctma. . 714-837-9960 

CA Sacramento, Integrated Elctma. 916424-5297 

CA San Diego, Deco Elctma . 619-693-1595 

CA San Diego, Pyramid . 619-271-5404 

CA San Jose, Integrated. 408-435-1000 

CA San Jose, Powell Elec.. 408-943-9020 

CA Santa Clara P^amid Elctma . 408-727-9810 

CA Sunnyvala Power Supply Compa _ 408-737-1333 

CO Denver, Integrated Elctma. 303-292-6121 

CO Englewood. IndL Elctma. 303-694-9444 

CT Danbury, Pilgrim Elctma. 203-792-7274 

CT E Haven, J. V. Elctma. 203469-2321 

CT Wallingford, Cronin Elec. .. 203-265-3134 

CT Yalesvilte, Glynn Elctma. 203-265-2498 

FL Ft Uuderdate, Powell Elea. 305-484-8377 

GA Atlanta ACK Radio Supp.. 404-351-6340 

GA Fayetteville. Frankland. 4044614026 

IL Hoffman Estates l-E-C. intercomp. 312-843-2040 

IL Rosemont Advent Elctma. 312-297-6200 

IN Indianapolia Advent Elctma . 317-8724910 

lA Cedar Rapida Advent Elctma . 319-363-0221 

KY Florence. Uai. Elctma . 606-371-4423 

MD BaWmora Resco/Baltimore . 301-529-0500 

MD Beltsvilte, Resco/D.C..... 301-937-9100 

MD Columbia Powell. 301-621-8080 

MA Cantoa Impact Sla Co. ..... 617-821-1500 

MA Middieboro, Glynn Elctma. 508-9474262 

MA Needham, Cronin. . 617-449-5000 

MA Westborough, Powell... 617-366-6100 

MA Wilmingtoa Heilind Elctma. 617-657-4870 

MA Woburn, Control Design Supp.... 617-932-9404 

Ml Battle Creek, Great Lakes Elctma .... 616-963-6282 

Ml Farmington Hilte, Advent Elctma. 313477-1650 

MN Grand Rapida S. F. Elctma .. 616459-0216 

MN Minneapolis Control Dea Supp. . 612-721-1628 

MO Kansas City, L Comp . J . 816-221 -2400 

MO Maryland Hgts, L Comp . 314-291-6200 

NV Carson City, Integrated Elctma . 702-883-9399 

NH Manchester, Cronin ... 603-624-0105 

NH Manchester, Glynn Elctma . 603-622-8131 

NH Nashua Brevan Elctma .. 603-889-7230 

NJ Englewood, Powell Elea.:.. 201-894-0800 

NJ Rockaway,Tonar..... 201-586-9000 

NJ W. Berlia General Compa ... I. .. 609-768-6767 


IVM Albuquerqua Betatron .. 505-821-1122 

NY Farmingd^AddemSla ............. 516-752-9303 

NY Hauppauga Broadline Elea Distr.. 516-2314100 

NY Hicksvilla Janesway Elctma... 516-935-1827 

NY Lynbrook, Peerless Radio............. 516-593-2121 

NY Ml Vemoa Janesway Elctma ........ 914-699-6710 

NY Rochester,Simcona .. 716-328-3230 

NY Suffem, Nobel Elctma ................ 914-357-4500 

NC Cary, Powell Elea ...r....... 919-467-1212 

NC Raleigh, Century.. 919-782-2116 

OH Akron, Akron Elctma ................. 216-762-8818 

OH Broadview Hgts, Related Compa ..... 216-838-4838 

OH Cincinnati,URIElctma...... 513-761-4030 

OH Dayton, Related Compa .. 513-253-6116 

OH Twin^rg Advacom. . 216-425-8477 

OR Beaverton, Integrated Elctma. 503-641-1690 

PA Export, Advacom . . 412-733-5400 

PA Malvem, Control Design Suppi. 215-296-0150 

PA McKean,Advacom/Erie .. 814476-7774 

PA Norristown, Century Eichn Comp. Co. 

.. 215-631-5400 

PA PhildelphiaPowell . 215-365-1900 

TN Hixson, Techni-Tronics. 615-843-0170 

TX Carrollton, TMMI, Ina . 214-960-6901 

TX Dallas Omni Pro Elctma .. 214-233-0500 

TX Irving Powell Elctma. 214-550-0547 

TX Richardson, Janesway Elctma. 214-437-5125 

UT N. Salt Laks Integrated Elctma ....... 801-298-1868 

Ur Salt Lake City, Standard Supp. Ca .... 801-486-3371 

WA Bellevua Integrated Elctma/Jaco .... 206455-2727 

WA Redmond, Pyramid Elctma . 206-883-7200 

WA W. Seattls Radar Elea .. 206-282-2511 

Wl Mequon, Taylor Elea Co. .. 414-241-4321 

Wl New Berlin, Control Design Supp...... 414-784-1015 


EBY COMPANY, 4300 H Street Philadelphia PA 19124, 
Tel: 215-5374700, TWX: 710-670-0452, FAX: 215-537- 
4780; FSC No.: 72825;* EmpU 75; Sfe. Mgr: Maurice 
Sterling 

ECG, 14123 21st Ava N, Plymout^ MN 55441,Tel: 612-554- 
0720 

ECOSOFT, INC, 6413 N. College Avo, Indianapolis IN 
46220, Tel: 317-255-6476, FAX: 317-251-4604; EmpL: 3; 
Sfe. Mgr: Emma Alkire 


ECS COMPOSITES. 3560 Rogue River Hwy, Box 188, 
Grants Pass OR 97526, Tel: 503476-8871, TWX: 510- 
755-0777; FSC No.: 24995; EmpL: 135; Sfe. Mgr: John L 


Smith .. 0*1022-1023 

Local Sales Offices & Reps 

AL HuntsvillaEMA. 205-830-4030 

CA Uguna Hills WESTEC . 714-770-6229 

CA Long Bch, John Aram. 213-5974299 

CA Mtn. View, Kim Buurma. 415-962-9027 

CO Englewooct Electronic Comp. Sya .... 303-762-9576 

FL Orlando, Honeyco, Ina. 305-299-1000 

MD Baltimors Burgin-Kreh Assoca .. 301-265-8500 

MA Westwood, Apex Assoca. 617-326-5042 

NJ TeanecKNoreast Tech. Sla.. 201-833-2044 

OR Grants Pass ECS Ina . 503476-8871 

PA Horsham, Jacobsen Assoca. 215-674-2937 

TX Dallas Advance Tech. Sla .. 214-346-1300 

WA Bellevue,Comtec..:... 206-453-1188 

Can Stittsvills Ont, Production Case Ca .. 613-836-2248 




ron 


coaroaikTioN^, 


FAX: 619-278-0372 

ECTRON CORP., 8159 Engineer Rd, San Diego, CA 
92111, Tel: 619-278-0600, TWX: 910-335-1259; FSC No.: 


24856; EmpL: 50; Sfe. Mgr: W. W. Hanford. D*1010 

Local Sales Off ices & Reps 

AZ Phoenix, Aztec Entpra. 602-944-9185 

CA Canoga Pk, FLW Ina .. 818-719-0037, 

CA Costa Mess FLW Ina . .. 714-751-7512 

CA Fremont FLW Ina .... 415-651-6511 

CO Denver, Aztec Entpra. 303-779-5285 

FL Melboums Saber Assoca.. 407-724-0920 

GA Norcross Saber Assoa ina .. 800-327-0853 

IL Elmhurst Sector Engrg Sla . .. 312-530-7850 

IN Indianapolis Sector Engrg Sla ... 317-842-1120 

KS Overland Pk, Ramsey Assoca ... 913-541 -1007 

U Baton Rouge, Sesco. . 504-383-9237 

MD LaureL Elctm. Mktg Assoa ... 301-792-9300 

MA Needham, Addelco Corp. . 617-4444754 

Ml Troy, Salulk) Assoca . 313-585-4811, 

MN Minneapolis Sector Eng Sla Ina ..... 612-593-1809 

MO St Louis Ramsey Assoca. 314-532-9386 


North American offices oniy. For woridwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory EG&G 


NM Altxjquerque, Westfhal & Assocs.. 505-881-0995, 

NY Plainview, Easlem-Metro Assoa. 516-931-1414 

NY Victor, Sanwal Technigs.. 716-924-1950 

NC Clayton, Saber Assocs. . 800-327-0853 

OH Cleveland; Inslrma Sy& . 216-845-8800 

OH Dayton, Instrma Sya . 513-294-2838 

PA Pittsburgh, Instmnn. Sys. . 412-823-7005 

PA Plymouth Meeting, Elctra Mklg. Assoa 

. 215-828-7400 

SC Columbia, Saber Assoa Ina . 800-327-0853 

TX Dallas, Sesco. 512-892-2490 

TX Houston,Sesco . 713495-6362 

UT Ogden, Aztec Entprs. . 801-621-1655 

WA Seattle, Datacom Assoa Ina. 206-285-2525 

Wl Milwaukee, Sector Eng. Sis. Ina. 414-352-6280 


EDAC INC., 40 Tiffield Rd, Scarborough, Ont, CAN MIV 5B6, 
Tel: 416-754-3322, FAX: 416-754-3299; FSC No.: 31781; 
EmpL: 110; Sis. Mgr: (CAN) Don Willis; Dist. Mgr: W. 
Mango 

EDA INSTRUMENTS, INC., 4 Thomcliffe Park Dr, 
Toronto, ON, Canada M4H1 HI, Tel:416425-7800, TELEX: 
06 23222 FEDA TOR, FAX: 416-425-8135; EmpL: 100; Sis. 
Mgr: Scott Hepburn 

EDCLIFF DIV, Systron Donner, 1711 So. Mountain Ave:, 
Monrovia, CA 91016, Tel: 816-358-4571, FAX: 818-359- 
5719; FSC No.: 00153; EmpL: 110; Sfe. Mgr: Cosmo L 
Avellis; D/sf./Ifg/-.-Fred Padocco 

EDL, INC, 385 Oser Ave, Hauppauge, NY 11788, Tel: 516- 
435-2808,1-800-DIAL EDL, FAX: 516-435-2836; EmpL: 50; 
Sis. Mgr: Ann Marie Capuano 

EDO CORP./ELINCO DIV, See Electrical Indicator 
Co, Inc. 

EDO WESTERN CORP, EDO Corp, 2645 South 300 W, 
Salt Lake City, UT 84115, Tel: 801-486-7481, TELEX: 388- 
315, FAX: 801-484-3301; EmpL: 360; Sfs. Mgr: Ken Etulain 

EDSYN, INC, 15958 Armlnta Ave, Van Nuys, CA 91406, 
Tel: 818-989-2324, 213-873-5115, TELEX: 65-1469; Sfe. 
Mgr: Wayne Murry 

EDWARDS CXD, Signaling Prods. Div, P.O. Box 1188, 
Farmington, CT 06034, Tel: 203-678-0410; EmpL; 1000; 
Sis. Mgr: Ai Canevari; Dist. Mgr: A( Canevari 

EECO INCORPORATED, 1601 E Chestnut Avol, P.O. 
Box 659, Santa Ana, CA 92702-0659, Tel: 714-835-6000; 
EmpL: 850; Sfe. Mgr.* Greg Littler, Dfet. Mgr.-Dick Fried 
. B*1726-1727 


Local Sales Offices & Reps 
CA Santa Ana, Jones & McGeoy Sis, Ina 

. 714-547-6466 

AL Huntsville,MontgomeryMktg,Ina .... 205-830-0498 

AZ Scottsdale, S.W. Sis.. 602-991-1937 

CA Los Altos, Recht Assocs. . 415-964-6321 

CA San Diego, Harvey King Inc. . 619-587-9300 

CO Denver, Delltron Co. . 303-741-2122 

CT S. Windsor, Northeast Reps, Ina. 203-267-6914 

FL Altamonte Springs, Carter Assocs. .... 402-260-5566 

FL Pompano Beach, Carter Assocs.. 305-972-9455 

GA Norcross, Montgomery Mktg, Inc.. 404-447-6124 

IL Elk Grove Yillage, TriStar Grp, ina .... 312-593-0200 

IN Fort Wayne, M/S SI&& Assoa . 219-436-3023 

IN Indianapolis, M/S Sis. & Assocs... 317-881-0110 


lA Cedar Rapids, Palatine Engr. & Sis., Ina 


. 319-365-8071 

KS Blue Springs, Palatine Engr. & Sis, Inc. 

. 816-229-4007 

MD Uurel, EMA, Inc.. 301-953-7800 

MA Hingham, Northeast Reps, Ina . 617-749-8700 

Ml Livonia, Lowell-Wendt Mktg Co. . 313-464-2722 

Ml Wyoming Lowell-Wendt Mktg Co. .... 606-457-0900 

MN Minneapolis, RK Sis. Assocs, Ina .... 612-571 -1001 

MO Hazelwood, Palatine Engr. & Sis, Ina 

. 314-839-0800 

NH Milford, Northeast Reps, Inc.. 603-673-1406 

NJ Englewood; Tecnimat. 201-569-4200 

NY Clarence Clr, Tech-Mark, Inc.. 716-741-9138 

NY Mendon, Tech-MarK Inc.. 716-624-3840 

NY Utica, Tech-MarK Ina. 315-733-0575 

NC Cary, Montgomery Mktg. 919-467-6319 

NC Raleigh, Montgomery Mktg. 919-851-0010 

OH Aurora, Engrg Mklg Assocs.. 216-562-6104 

OH Centerville, Engrg & Mktg Assocs..... 513-433-2800 

OK Tulsa, West Assoca. 918-665-3465 

OR Beaverton, Blair Hirsh Co. . 503-641-1875 

PA Huntingdon Valley, Omega Elctm. Sis. 

.. 215-947-4135 

TX Austin, West Assocs. . 512-339-6886 

TX El Paso, S.W.Sla. ....... 915-594-8259 

TX Houston, West Assocs. .. 713-621-5983 


TX Richardson, West Assocs. . 214-680-2800 

WA LynnwoocL Blair Hirsh Co. . 206-774-8151 

Wl Brookfield, TriStar Grp, ina. 414-782-2670 

Can MontreaL Renmark . 514-594-8679 

Can Napean, Ont, Renmark Elctms. Ltd ... 613-727-0320 
Can Piedmont P.Q, Renmark Elctms. Ltd 

. 514-594-8679 


Can Richmond HilL Ont, Renmark Elctms. Ltd 

. 416-881-8844 


Local Distributors 

CA Santa Monica, Master Distrs.. 213-452-1229 

AL Huntsville, Hall-Mark Elctma. 205-837-8700 

AL Huntsville, Marshall Inds. . 205-881-9235 

AZ Phoenix, Hall-Mark Elctms. . 602-437-1200 

AZ Phoenix,Marshalilnds. . 602-496-0290 

AZ Tempe, Harper SID . 602-967-1464 

CA Canoga Park Hall-Mark Elctms. .. 213-217-8400 

CA Chatsworth, Hall-Mark Elctms.. 818-773-4500 

CA Chatswort^ Marshall Inds.. 818-407-4100 

CA Compton, Harper SID. 213-979-5090 

CA El Monte, Marshall Inds. . 818-459-5500 

CA Irvine, Marshall Inds. ... 714-458-5301 

CA Milpitas, Marshall Inds.. 408-942-4600 

CA Rancho Cordova Marshall Inds. . 916-635-9700 

CA San Diego, Hall-Mark Elctma .. 619-268-1201 

CA San Diego, Harper SID..... 619-578-2500 

CA San Diego, Marshall inds... 619-578-9600 

CA San Josa Hallmark Elctma. 408432-0900 

CA Santa Clara Master Dista . 408-496-6151 

CA Santa Fe Springa MICRONET Computer Sya 

. 213-921-0068 

CA Sunnyvale, Marshall Inda. 406942-4600 

CA Sunnyvala Time Electronics. 406734-9888 

CA Tustin, Hall-Mark Elctma . 714-669-4700 

CO Englewood Hall-Mark Elctma . 3067961662 

CO Thornton, MarshalUnda . .. 303-451-8383 

CT Wallingford Hall-Mark Elctma . 2062660100 

CT Wallingford Marshall Inda.. 2062663822 

CT Wallingford Sager Electrical Supply Co. 

.. 2062664600 

FL Clearwater, Hall-Mark Elctma. 816541-7440 

FL Orlando, Hall-Mark Elctma . 3068564020 

FL Orlando, Marshall Inda . 306767-0505 

FL Pompano Beach, Hall-Mark Elctma ... 306971-9280 

GA Norcross, Hall-Mark Elctma . 404-447-8000 

GA Norcross, Marshall Inda . 404-9265750 

IL Schaumburg Marshall Inda . 312-4960155 

IL Wood Dale, Hall-Mark Elctma . 312-8663800 

IN Indianapolis, Hall-Mark Elctma. 317-872-8875 

IN Indianapolis, Mar Elctms, Ina. 317-633-6699 

IN Indianapolis, Marshall Inda . 317-297-0483 

KS Lenexa Hall-Mark Elctma . 9168864747 

KS Lenexa Marshall Inda. 916492-3121 

MD Baltimora Hall-Mark Elctma. 301-9869800 

MD Silverspring Marshall Inda. 301 -622-1118 

MA Billerica Hall-Mark Elctma. 617-667-0902 

MA Hingham, Sager Elctm. Supp. Co.. 617-749-6700 

MA Vyilmington, Marshall Inda.. 617-658-0810 

Ml Livonia LWC Distra . 318464-7700 

MN Eden Prairie, Hall-Mark Elctma . 612-941-2600 

MN Plymouth, Marshall Inda. 612-5562211 

MO Earth City, Hall-Mark Elctm. 314-291-5350 

MO Maryland Hgta, Chelsea Inda. 314-997-7709 

NJ Fairfield Hall-Mark Elctma. 201-530-4543 

NJ Fairfield Marshall Inda . 201-882-0320 

NJ Mt LaureL MarshedI Inda (Philadelphia Div.) 


NM Albuquerque, International Elctma .... 5062963497 

NY Buffalo, Summit Distra. 716887-2800 

NY Hauppauge, Marshall Inda. 5162762424 

NY Johnson City, Marshall Inda. 7167961611 

NY LynbrooK LI, Peerless Radio Corp. ... 5165962121 

NY Rochester, Marshall Inda. 7162367620 

NY Ronkonkoma, Hall-Mark Elctma . 516737-0600 

NC Raleigh, Hall-Mark Elctma. 916872-0712 

NC Raleigh, Marshall Inda. 9168769882 

OH Dayton, Marshall Inda. 516898-4480 

OH Solon, Hall-Mark Elctma. 216349-4632 

OH Solon, Marshall Inda. 214-2461788 

OH Worthington, Hall-Mark Elctma . 614-8863313 

OR Beaverton, Almac Etetma. 5066268090 

OR Beaverton, Marshall Inda. 503-644-5050 

PA Mt LaureL Marshall Inda . 216627-1920 

TX Austin, Hall-Mark Elctma . 512-2568848 

TX Austin, Marshall Inda. 512-837-1991 

TX Carrollton, Marshall Inda . 214-2365200 

TX Dallas, Hall-Mark Elctma . 214-341-1147 

TX El Paso, International Elctma. 9165963406 

TX Harper SID, Harper Ste.. 214-621-0500 

TX Houston, Hall-Mark Elctma. 716781-6100 

TX Houston, Marshall Inda. 7168969200 

UT Salt Lake City, Marshall Inda . 801-4861551 

UT West Valley, Hall-Mark Elctma. 801-972-1008 

WA Bellevue, Almac Elctma . 2066469992 

WA Bothell, Marshall Inda . 2064865747 

WA Spokane, Almac Elctma . 506924-9500 

Wl New Berlin, Hall-Mark Elctma . 414-797-7844 

Wl Waukesha Marshall Inda. 414-797-8400 


Can Burnaby, BC, RAE IndL Elea Ltd. 604-291-8866 

Can Calgary, Aibi, Ca-cfinal Ind Elea Ltd .. 406259-6817 

Can Calgary, Alta, Future Elctma.. 4062365325 

Can Downsview, OnL Future Elctma ...... 4166364771 

Can Edmonton, AKx, Cardinal Ind Elea Ltd 

. 403-483-6266 

Can Edmonton, Alta, Future Elctma. 403-4362858 

Can MontreaL Qua, EMJ Data Sya Ltd .... 514-8464171 
Car) Nepean, Ont, Carsten Elctrna, Ltd .... 6167269250 

Can Ottawa Ont, Future Elctma . 6168268313 

Can Pointe Claira Qua, Future Elctma .... 514-694-7710 


Can Scarborough, Ont, Carsten Elctma, Ltd 


. 4164969999 

Can SL Laurent Qua, Carsten Elctma, Ltd 

. 514-334-8321 

Can Vancouver, BC, EMJ Data Sya Ltd ... 604-732-7268 

Can Vancouver, BC, Future Elctma. 6044365545 

CA Sunnyvala Harper SID.. 4069469490 


EEMCX) DIV, Datron Systems Inc, 4585 Electronics PL, 
Los Angelea CA 90039, Tel: 816247-7060, TWX; 916 
497-2269, FAX: 816244-6621; FSC Na: 72121; EmpL: 
300; Sfe. Mgr.‘RussellJohnson 

EEV INC, 4 Westchester Plaza Elmsford NY 10523, Tel: 
914-592-6050, TELEX: 6818096, FAX: 914-682-8922; 
EmpL: 42; Sfe. Mgr: Jim Fisher 

EFECTOR, INC, 805 Springdale Dr, Exton, PA 19341, Tel: 
216524-2000,806441-8246, TELEX: 84-6437. FAX: 216 
524-2010; EmpL: 35; Sfe. Mgr.* J. Kelly 

EFI ELCTRNS, 2415 South 2300 West Salt Lake City, UT 
84119, Tel: 801-977-9009:806221-1174, FAX: 801-977- 
0200; EmpL: 75; Sfe. Mgr.* Mark A. Norrie 

EFRATOM, See Ball Corp, Efratom Div. 

ELECTRO NATIONAL, Matthews Ave, Cantoa MS 39046, 
Tel: 601-8565511, TWX: 816990-0938, FAX; 601-856 
5518; FSC No.; M-54208; EmpL; 40; Sfe. Mgr: Patsy Hicks 

ELECTRONETICS, INC, Paine Field Bldg 335, Everett, 
WA 98204, Tel: 2063561855; EmpL: 10 

ELECTRONIC APPLICATIONS CO, 4918 Santa Anita 
Ave, PO Box 4306, El Monta CA 91734, Tel: 816442- 
3212, TWX: 916587-3351, FAX: 819442-6873; EmpL: 60; 
Sfe. Mgr: Betsy Spencer 

ELECTRONIC ASSOCIATES, INC, 185 Monmouth 
Pkwy, W. Long Branch; NJ 07764, Tel: 201-2467069, FAX: 
201-2261329; Dfef. Mgr.-Anthony Epifane 

ELECTRONIC COIL CORP, Farmington Industrial ParK 
Farmingtoa CT 06032, Tel: 203-677-6731, FAX; 203-677- 
1902; EmpL: 67; Sfe. Mgr: Raymond Gorski, Jr. 

ELECTRONIC COMPONENT ASSEMBLY, INC, 
7181 -Construction Ct, San Diego, CA 92121, Tel; 616546 
0808; EmpL; 180; Sfe. Mgr: Denise N. Winter 

EQ&G, INC, Electro-Optics Div, 35 Congress SL Salem. 
MA 01970, Tel: 5067463200, TELEX: 681-7405 EGGSA; 
FSC No.: 25506; EmpL: 500; Sfe. Mgr: J. Murachver 

EQ&G, iNC, Electronics Components Div, 35 
Congress SL Salem, MA 01970, Tel; 5067463200, 
TELEX; 681-7405 EGGSA; FSC No.: 25506; EmpL: 500; 
Sfe. Mgr: J. Murachver 

EG&G, INC, Photon Devices, 35 Congress SL Salem, MA 
01970, Tel; 617-7463200, TELEX: 681-7405 EGSA; FSC 
No.: 25506; EmpL: 500; Sfe. Mgr: James Melnyk 

EG & G ALMOND INSTRUMENTS, 1330 E Cypress 
SL Covina CA 91724, Tel: 816967-9521, TWX: 916584- 
1320, FAX: 816967-3151; EmpL: 380; Ste. Mgr: Dave 


Adams. 0*1734-1735 

Local Sales Off ices & Reps 

FL Orlando, Truex Assocs.... 3068562160 

NY Yonkera SonWn Assoca. 914-9668282 


EG & G BIRTCHER, EG & G, Inc., 4505 N. Arden Dr./P. 
O. Box 5268, El Monta CA 91734-1268, Tel: 818-442- 
2572, TELEX: 247345 EGGUH FAX: 816442-8127; FSC 
No.: 18915; EmpL: 167; Sfe. Mgr: H. Robert Sproul; Dist. 


Mgr: H. Robert Sproul..... C*1024-1025 

Local Sales Offices & Reix 

AL Huntsvilla Remco. .. 2065363763 

AZ Phoenix, Mercury Engrg Sla...... 602-244-0123 

AZ Phoenix, Mercujy Engrg Sis, Ina. 602-265-0344 

CA Brea Masco. 714-529-0866 

CA San Diego, Masco... 616234-6905 

CA Santa Clara Nova-Tronix, Ina . 406727-9530 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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bo BroomfleW, Connors Co........ ...... 303-46e-9628 

FL Cteaiwater, HHP, Assocs.............. 813-797-4447 

FL Pompano Beach, HHP Assocs, Inc.... 305-971-5750 

QA Atlanta,Rernco ^ 404-447-9637 


IL Ftollings Meadows, Heartland Technlg. Mktg, Ina 

..... 312-577-9222 

KS Shawnee Mission, M-S-B Assocs, Inc. 


.. 913-262-5500 

MD EIHcolt City, Eastern Tech. Corp. ... .. 301-461-7720 
MA Needttiam Hgts, Coakley, Boyd & Abbett 

.. 617-444-5470 

MN Minneapolis, Hel-Ute Sis, Inc..... 612-861-6051 

NY Great NecK Coakley, Boyd A Bett/Tylinsky 

. 516-466-9070 

NY Syracuse, lA Hotze Assocs. 315479-6641 

OH Cleveland, Jim Finnegan & Co. . .. 216-398-6300 

OH Dayton,JimRnnegan&Co. . 513-890-8322 

OR Beaverton, Eclipse Mktg. Grp.. . 503-642-1661 

PA Doylestown, Monteiro Asso<^ Inc..... 215-345-5855 

PA Pittsburgh, Jim FInneagan & Co. .. 412-823-5400 

TX Dallas,EK3omMktg,Ina ............. 214-241-2166 

TX Houston, El-Com Mktg . ... 713-350-8064 

WA Redmond, Eclipse Mktg Grp. . 206-885-6991 

Can Bolten, Ont, PJ. Heenan, Ltd... 416-857-4741 

Locai IXstributors 

CA Manhattan BecK^ Prime Electro Prods 

. 213-379-3642 

CO Aurora, Jet Eictms Supp. Co, Ina. 303-364-1000 

CT S. Windsor, Car-Lac Eictms . 203-282-0631 

MA Milford, Car-Lac Eictms . 508-478-7797 

MA Winchester, Rush Inds, Ina. 617-729-5800 

MN Minneapolis Stark Eictms, Ina •• • •■■ 612-332-1325 
NY Bohemia Car Lac Inds Sis, Ina ....... 516-567-4200 

NY Buffalo,SummitDislrs.......*.. 716-887-2800 

NY Rochester, Summit Distrs . 716-334-8110 

OH Englewood, Argent Inds.. 513-836-8633 

. OR Beaverton, Murphy Eictms .— 503-642-2001 

TX Ft Worth, Industrial Eictms. 817-731-7321 

WA Redmond,MurphyElctrns .. 206-881-1234 

Can Mississauga OnL Rush Eictms . 416-677-7280 


EG & G FLOW TECHNOLOGY, INC, Box 52103, 
Phoenix, A2 85072, Tel; 602-437-1315, TELEX: 187-163; 
EmpL: 75; Ste. Mgr: Ed Dahn 

EG & G FREQUENCY PRODUCTS INC, EG & G Inc, 
4914 Gray Rd, Cincinnati, OH 45232, Tel: 513-542-5555, 
TWX: 810461-2749, FAX: 513-542-5146; FSC No.: 58997; 
EmpL: 300; Sis. Mgr: G.Muilikia M. Schwalje, W. Wilson 


EG&G GAMMA SCIENTIFIC, Div. of EG&G Inc, 3777 
Ruffin Rd, San Diego, CA 92123, Tel: 619-279-8034, 
TELEX: 697938, FAX; 619-576-9286; EmpL: 50; Ste. Mgr: 
Robert Ruff 

EG&G GEOMETRICS, Div. of EG&G Inc, 395 Java Dr, 
Sunnyvate, CA 94089, Tel: 408-7344616, TELEX: 657435, 
FAX: 408-745-6131; FSC No.: 34314; Dist. Mgr: Doug 
Crice 

EG & G JUDSON, 221 Commerce Dr, Montgomeryvilla PA 
18936, Tel; 215-368-6900, TELEX: 846120, ESYLNK; 
62820476 FAX: 215-362-6107; EmpL. 65 

EG&G RETICON, Div. of EG&G, 345 Potrero Ave, 
Sunnyvate, CA 940864197, Tel: 408-7384266, TWX: 
910-339-9343, FAX: 408-738-6979; Sis. Mgr: John Skurla 

EG & G ROTRON, Custom Div, Hasbrouck La, 
WoodstocK NY 12498, Tel: 914-679-5201, FAX: 914-679- 
7080; FSC No.: 82877; Ste. Mgr.-Mike Lyon; Dist. Mgr: 
Mary Fellows , 

EG&G ROTRON, Industrial Division, North Street 
Saugertiea NY 1 2477, Tel: 914-246-3401, TELEX: 981511, 
FAX: 914-246-3802; FSC No.: 551496; EmpL: 55; Ste. 
Mgr: Jay Jarboe; Dtef. Mgr: Jay Jarboe 

EG & G VACTEC, 10900 Page Blvd, St Loute, MO 63132, 
Tel: 3144234900, TWX: 910-764-0811, FAX: 314423- 
3956; EmpL: 250; Ste. Mgr: D. Hartley; Dist. Mgr: D. 


Hartley .. B»1321 

Local Sales Offices & Reps 

CA Encino, King-Way Assocs .. 818-7884124 

CO BuenaYistaC-Tech.... 303-395-2025 

FL Orlando, EAB Assocs . 3Q5-898-7444 

IL Highland ParK T. a Hunter Assocs ... 312-433-7000 

IN Fort Wayna Scott Eictms .. 219484-7865 

IN Indianapolia Scott Eictms.. 317-841-0010 

MD UureLaW.MitscherCo. ... 301498-6090 

MA Norwood, Mactnnis Co. ___ _ 617-762-8090 

Ml Southfiete, O.EM. Technical Sis . 313444-1680 

MN EdenPrairiaRockmoreSis .......... 612-941-1390 

MO St Louia Acorn Eictms .. 314-644-2510 

NJ Marlton, aG.a Asso£s .. . 609428-2440 

NY PittsforcLC. W. Beach Co. ........... . 716-586-3200 


Manufacturers arid Sates Offices Directory 


NY Syracusa C. W. Beach Co. . 315446-9587 

OH Cincinnati, Scott Eictms . 513-791-2513 

OH Cleveland, Scott Eictms. 216473-5050 

OH Dayton, Scott Eictms.. 513-294-0539 

OH Reynoldsburg Scott Eictms. 614-863-1281 

TX Richardson, Interactive Corr^. 214-669-2277 

VA Shipman, a W. Mitscher Co.. 804-263-5154 

Local Distributas 

CA Encino, King Way West. 818-7884124 

CA Pak) Alto, Zack Eictms . 415-326-5432 

CA Santa Clara Allied Eictms. 408-727-1690 

FL Orlando, Nico. 305-898-7444 

IL Chicago, Newark Eictms . 312-638-4411 

IL Elgia Allied Eictms. .. 312-697-8200 

MO St Louia Olive IndL Elea . 3144264500 

OH Daytoa Tetevox, Ina. 513-294-4499 

TX Fort Worth, Allied Eictms.. 817-336-5401 


JLeBsB WAKEFIELD 
ENGINEERING 


FAX: 617-246-0874 

EG & G WAKEFIELD ENGINEERINa 60 Audubon 
RdL, Wakefield, MA 01880, Tel; 617-245-5900; EmpL: 250; 
Ste. Mgr: Frank Casdia Dist. Mgr: Carl Swanson 
. . C*1651 


Local Sales Offices & Reps 

AL Huntsville, Over & Over, Inc... 205-837-7105 1 

AZ Phoenix, Sanford Ste.. 602-957-3570 

CA Los Altoa Recht Assocs .. 415-964-6321 

CA San tXego, Mesa Eictms . 619-278-8021 

CO Denver,DelltronCo. .. 303-373-0300 

FL Tampa Over & Over Ina . 813-6269100 

GA Norcrosa Over & Over, Inc.. 404-449-6205 

IL Roiling Meadowa Sumer, Inc.. 312-991-8500 

lA Cedar Rapida C. K Horn Assocs. 3163968703 

MD Timonium, Bresson Assocs . 216664-6460 

Ml Uvonia Luebbe Sis . 313477-3131 

MN Mendota Heights G-ll Sis . 612454-3086 

MO St Louia John Macke Co. .. 314-432-2830 

NY Commack, ERA, Ina .... . 516^5460510 

NY E Rochester, Tri Tech Eictms. 716385-6500 

NY Fayetteville, Tri Tech Eictms . .. 315-4462881 

NC Charlotte. Over & Over, Ina. 704-542-9111 

OH Cincinnati, Luebbe Sis Co. . 5165360600 

OH Cteveland, Luebbe Sis Co. . 2163360425 

OR Lake Oswego. RTS Inc.. . 5062444123 

PA Narbeth, Bresson Assocs .. 215-664-6460 

TX Austia Mikx) Mktg ..... 512-4563023 

TX Richardson, Mikx) Mktg . 214-7862716 

TX Stafford, Milco Mktg. 7167265003 

UT Sandy, Delltron Co. . 801-942-4678 

VA Forr^ Bressoa Assocs. 215-664-6460 

WA VashoaRTSIna. 2062861363 

Wl Brookfield, Sumer, Ina. 414-784-6641 

Local Distributors 

AL Birmingham, Newark . 206942-4044 

AZ Phoenix, Wyle ». 602-2462232 

AZ Temps Bell . . 602-9667800 

AZ Tempa Newark. 602-9667441 

CA Buena Pk., Cypress. 216521-5230 

CA El Segundo, Wyle. 216322-8100 

CA Foster City, Newark. 416572-8300 

CA Fountain Valley, Comp. Center. 714-9760433 

CA Garden Grova Bell ... 714-2260681 

CA Gardena Bell. 2165161800 

CA Iriglewood, Newsffk . 2166760441 

CA IrvinaWyte. 714-8669953 

CA Rancho Cordova Wyle. 9166365282 

CA Rosevilte, Bell . 9169663100 

CA San Diego, Bell. 6162661277 

CA San Diego, Cypress . 616292-5611 

CA San Diego, Newark. 619-481-1251 

CA San Diego, Wyle .. .. 6165669171 

CA Santa Ana Eloom .. 216404-2961 

CA Santa Ana Wyle. 406727-2500 

CA Santa Clara Comps Ctr.... 4069863751 

CA Santa Clara Cypress.. 408-4368400 

CA Sunnyskte, Bell. 406734-8570 

CA Thousand Oaka Beil . 806499-6821 

CO Denver, Newark . 306757-3351 

CO Thornton, Wyle. 303-457-9953 

CO Wheat Ridga Bell . 306424-1985 

CO Wheat Ridga Cypress. 303-431-2622 

CT Bloomfield, Newark. 2062461731 

CT S. Windsor, Carlac. 206282-0631 

CT Wallingford. Midan. 2062662077 

FL Casselberry, AFCOM . 306767-6565 

FL Ft Lauderdale, Newark . 306587-2372 

FL Graham/Largo, Bell . 816541-4434 

FL Lake Mary, Elctra Fasteners.. . 306321-4000 


FL Miami, Elctm Equip. . 

FL Orlando, Newark . . 

GA Atlanta Newark.. 

GA Norcrosa Bell .. 

GA Norcrosa Specialty ... 

IL Chicago,Bell .. . 

IL Chicago, Newark. . 

IL Elk Grove VL GBL Elea . . 

IN CarmeL Altex ...... 

IN Ft Wayna Bell . 

IN indianapolia Bell . 

IN Indianapolia Newark.. 

IN Lafayetta Bell . . 

lA Cedar Rapida Beil. 

lA Cedar Rapida Dee Eictms .... 

lA Cedar Rapida Newark .. 

KS Lenexa Newark. 

KS Wichita RSC. ... 

KY Louisville, Newark. 

KY Metaria Newark. 

LA Shreveport IndL Elea Supp. ... 

MD Beltsviite, Newark. . 

MD Columbia GRS.. 

MD Rockville, Capitol Radio Whters 

MA Cantoa Impact Sis. 

MA Milford, CAR-LAC. 

MA NorwoocL Emtel Eictms . 

MA Winchester, Rush Inds . 

MA Woburn, JACO . 

MA Woburn, Newark. 

Ml Ann Arbor, Bell . 

Ml Ann Arbor, Wedemeyer. 

Ml Grand Rapida Newark. 

Ml Livonia RS Elea. 

MN Minneapolia Newark .. 

MN St Paul Gophers. 

Hazelwood, Newark . 

MO St Louia Newark. 

NE Omaha Newark . 

NJ Camden, G.R.S. . 

NJ Clifton, Engrd Assemblies . 

NJ E Hanover, Delbum . 

NJ Kenilworth, Newark. 

NJ Penshauken, Newark. 

NJ Springfield, Route Elec. .. 

NM Albuquerque, Bell... 

NY Bohemia Car-Lac . 

NY Buffalo, Genesee Radio . 

NY Buffalo, Summit . 

NY Commack, CAR-LAC . 

NY Farmingdale, Semispecialists .. 

NY Hauppauga JACO. 

NY Henrietta CAM/RPC . 

NY Rochester, Newark . 

NY Rochester, Summit . 

NY Suffem, Nobel Elec.. 

NY Valley Stream, Newark . 

NC Greensboro, Newark. 

NC Raleigh, Southeastern Eictms . 
NC Winston-Salem, Kirkman Elea . 

OH Cincinnati, Bell. 

OH Cincinnati, Hughes Peters ..... 

OH Cleveland, CAM/Ohk) . 

OH Cleveland,Darrah .. 

OH Columbia Newark. 

OH Columbus Bell . 

OH Columbus Hughes Peters. 

OH Dayton, Bell . 

OH Daytoa Stotts Friedman. 

OH Warrea REM Elea. 

OK Oklahoma City, Newark. 

OK Tulsa Altair. 

OK Tulsa Radio Ina. 

OR Beavertoa Comp. Resources .. 

OR Hillsboro,Wyle .. 

OR Lake Oswego, Bell. 

OR Portland, Newark. 

OR Witeonviila Sheltey-Ragon ..... 

PA Ailentowa Newark. 

PA Montgomeryvilla Pyttronic. 

PA Pittsburgh, CAM-RPC. 

PA Pittsburga Newark . 

PA Reading Barbey .. 

Rl Knoxviila Newark . 

Rl WarwicK Newark.. 

TN Nashvilla Bell . 

TX AustlaWyte. 

TX Dallas Cypress. 

TX Dallas Newark .. 

TX Houstoa Altair. 

TX Houstoa Newark .... 

TX Houstoa Wyle. . 

TX McKinney, Prime .— 

TX Richardsoa Altair... 

TX Richardsoa JACO. . 

TX Richardsoa Wyle. . 

TX Stafford, Harrison Equip. ... 

TX Sugarland, Quality Comps...... 


305-871-3500 

3068968350 

404-4461300 

404-662-0923 

404-458-6341 

312-6461910 

312-784-5100 

312- 5963220 
317-8461323 
2194263422 
317-634-8202 
317-2967070 
3174265564 
3163960730 
3163667551 
316362-1171 
916492-6000 
316267-5213 
502423-0280 
504-8865174 
316222-9459 
301-937-5085 
301-9966744 
301-881-2270 
617-821-1500 
6174767797 
617-7669500 
617-7265800 
617-9367760 
617-9368350 
316971-9093 

313- 6668611 
616241-6681 
3165261155 
612-331-6350 
612-4863322 

314- 731-1204 
314-2962505 
402-392-1221 
606964-8560 
201-3460600 
201-884-0800 
201-272-8410 
609-6669490 
201-3767710 
506292-2700 
5165674200 
7168769661 
716884-3450 
516282-0631 
5162962710 
5162765500 
716334-5600 
7164766600 
716334-8110 
914-3574500 
516887-2100 
916292-7240 
9168262311 
916722-9131 
516772-1661 
516351-2000 
2164614700 
216631-0912 
614-451-0002 
614-8961590 
614-294-5351 
513-434-8231 
5162965555 
2163761300 
4054965000 
916252-5781 
916587-9123 
503-641-8488 
506640-6000 
5062414115 
5066261614 
506682-2929 
215-434-7171 
215-6462850 
412-782-3770 
412-787-7740 
2163767451 
6165866493 
401-738-4010 
616367-4400 
512-834-9957 
214-8661435 
214494-5911 
713462-3029 
716782-4800 
7168769953 
214-542-7915 
214-231-5166 
214-2369575 
214-2369953 
7168762660 
713491-2255 
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North American offices oniy. For woridwide reps & distributors, see VoL W. 
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ELECTR 


Manufacturers and Sales Offices Directory 


UT Salt Lake City, Belt . 801-972-6969 

UT Salt Lake City, Newark.. 801 -484-8611 

UT Salt Lake City, Wyle . 801-974-9953 

VA Arlington, Newark. 703-522-0880 

VA Charlottesville, Virginia Elec. 804-296-4184 

WA Bellevue, Bell. 206-747-1515 

WA Bellevue, Newark. 206-641-9800 

WA Bellevue, Wyle.. 206-453-8300 

WA Redmond, Shelley-Ragon. 206-241-1980 

Wl Milwaukee, Indl. Elec. 414-276-1212 

Wl Milwaukee, Newark. 414-463-1100 

Wl Ocomonowoc, GW Elec. 414-567-9445 

Wl Waukesha, Bell. 414-547-8879 


EGIS CX)RPORATION, P. O. Box 751, Barrington, IL 
60011-0751, Tel: 312-639-4448, TELEX: 650-336-1335 
IMD, FAX: 312-639-8710; EmpL: 11 

EH ELECTRONICS, INC., See Wavetek San Diego, 
Inc., Tel. 619-279-2200 

EHRHORN TECHNOLOGICAL OPERS., INC, 4975. 
North 30th SL Colorado Springs, Colorado 80919, Tel: 
719-260-1191, FAX: 719-260-0395; Empl.: 106; Sis. Mgr: 
Rod Jensen; DIst. Mgr: Rod Jensen 

El & S CORPORATION, 42 Pleasant SL Stoneham, MA 
02180, Tel: 617-438-5300, FAX: 617-438-1662; FSC No.: 
14908; EmpL: 100 



FAX: 401-738-7154 

EICHHOFF ELECTRONICS, 205 Hallene RcL, Warwick, 
Rl 02886, Tel: 401-738-1440; EmpL: 280; S/s. Mgr: David 


Leary.. A*1652-1655; B-1470-1471 

Local Sales Offices & Reps 

CA Orange, ETA . 714-998-9241 

CO Inglewood, Megatronics. 303-799-3700 

FL Tampa, Std. Mktg Inc. 813-933-5833 

FL W. Melbourne, Std. Mktg Inc. . 305-725-7073 

IL Wheaton, Chadra-Schilke & Assoca .. 312-653-8126 

Ml Livonia, Wenner & Assocs.. 313-591-7955 

MN Minneapolis Electro-Serv Co. 612-338-3475 

NH Nashua, Bell Controla Inc.. 613-882-6984 

NY Liverpool, MJ. Sla & Engrg Inc. 

NC Charlotte, W. L Moorhead & Co.. 704-366-2791 

OH Mansfield, R J. Goosman & Assoca .. 419-756-5746 
PA Washington Crosa Access Elctma .... 203-276-9303, 

215-757-5504 

TN Chattanooga, Stetco, Inc. 615-899-6831 

UT Salt Lake City, Chuck Fields Assoca .. 801-531-6177 

UT Salt Lake City, Quorum 3 . 801-943-9227 

Can Oakville, OnL Haltronics Ltd.. 416-844-2121 


EIKONIX, 15 Wiggins Avenue, Bedford, MA 01730, Tel: 617- 
276-7161, TELEX: 951231, FAX: 617-276-5063; Empl.: 
175; S/s. Mgr.-Jim LLoyd 

El MICROCIRCUITS, INC., 1650 Madison Ave, Mankato, 
MN 56001, Tel: 507-345-5786, FAX: 507-345-7559; Empl.: 
40; Sis. Mgr: Perry Elmers 

El NORTH AMERICA 435 E 79th SL New York, NY 
10021, Tel: 212-517-5622, FAX: 212-517-5516 

EIP MICROWAVE, INC, 2731 North First SL San Jose, CA 
95134, Tel: 408-433-5900, TWX: 910-338-0155, FAX: 408- 
434-0258; FSC No.: 34257; EmpL: 100; Sis. Mgr: Donn 
Mulder 

EITEL MFG., 33208 Paseo Cerveza, Ste. G, San Juan 
Capistrano, CA 92675, Tel: 714-240-3933; Empl.: 6; S/s. 
Mgr: H. Mengel 

ELANTEC, INC, 1996 Tarob CL Milpitaa CA 95035, Tel: 
408-945-1323, 800-821-7429, FAX: 408-945-9305; FSC 
No.: 64762; Empl.: 150; S/s. Mgr: Ralph Granchelli 


ELASTOIVIERIC TECHIVOLOC3IES, IlSiC. 


FAX: 215-672-4633 

ELASTOMERIC TECHNOLOGIES, INC., 2940 
Turnpike Dr, Hatboro, PA 19040, Tel: 215-672-0787, 215- 
672-4741, TWX: 387-236; FSC No.: 64914; S/s. Wgr-John 
H. Seibert; D/s/. Afgr-George Glatts.. C*1344-t345 


Local Sales Offices & Reps 

AL Huntsvine, Remco . 205-533-3763 

AZ Scottsdale, TC Elctm. Sis, Inc.. 602-994-5153 

CA Fullerton, Libratronix. 714-871-1513 

CA San Jose, Western Indl. Network. 408-559-8118 

CO Broomfield, Sunbird Inda, Inc.. 303-460-9199 

CO Denver, Sunbird Inda. 719-481-2900 

CT S. Dartmouth, Remtron . 508-996-5594 

FL Casselberry, Southern Elctma Sla .... 407-332-4718 

FL Melbourne, Southern Elctma Sla. 407-242-9662 

FL W. Palm Beach, Southern Elctma Sla 

. 407-790-4369 

GA Atlanta, Remco. 404-447-6937 

IL Barrington, Fisk Mktg. 312-381-0653 

IN Ft Wayne, R. L Bontempo & Assoca 

. 219-478-1057 

KS Wichita Baka Corp.. 316-682-8411 

MA Needham Hgta, Remtron. 617-444-9566 

Ml Troy, C. B. Jensen & Assoca . 313-643-0506 

MN Brooklyn Center, Wlllman Assoca .... 612-566-5010 

MO Creve Coeur, Baka Corp. . 314-878-4224 

NJ Madison, Livera-Polk Assoca, Inc. 201-377-3220 

NY Glen Head, Livera-Polk Assoca, Inc. .. 516-759-9300 

NC Raleigh, C-Tech Sla Co.. 919-782-8100 

OH Cincinnati, G & H Sla. 513-272-0580 

OH Cleveland, Arthur Baler Co.. 216-461-6161 

OR Beaverton, L D. Elctma. 503-684-8221 

PA Hatboro, J. S. Wurts . 215-674-3562 

TX Houston, Marcom . 713-271-5635 

UT Salt Lake City, Sunbird Inda . 801-943-5609 

WA Snohomish, L D. Elctma . 206-568-0511 

WA Spokane, LD Elctma. 509-922-4883 


ELCO CORP., Electronic Connector Div, Huntingdon 
Ind’l. Park, Huntingdon, PA 16652, Tel: 814-643-0700, 
TWX: 510-691-3117; Empl.: 500; S/s. Mgr: W. J. Graef; 
Dist. Mgr: W. G. Solomon 

ELCOM INDUSTRIES, INC, 10268 Bach Blvd, St Loula 
MO 63132, Tel: 314-429-3100, FAX; 314-429-9706; EmpL: 
20; S/s. Mgr: Thomas C. Noel 

ELCOM SYSTEMS, INC., 932 Clint Moore Rd, Boca 
Raton, FL 33487, Tel: 305-994-1774, FAX; 407-994-1770; 
FSC No.: 32424; Empl:.8; S/s. Mgr: D. Pollachek 
. A*1779 

Local Sales Offices & Reps 
EXP MA Mattapoisett, Clark Export-Import Co. 

. 617-758-6448 

ELCON PRODUCTS INnTERNATIONAL COMPANY, 
42700 Lawrence Place, Fremont CA 94538, Tel: 415-490- 
4200, FAX: 415-490-3740; FSC No.: 85901; Empl.: 33; S/s. 
Mgr: Shlrlee Gendreau (inside Sla Mgr.) 


Local Sales Offices & Reps 

CA La Miranda, Isys West. 714-738-1582 

CA San Jose, Isya Ina . 408-259-0800 

CT Danbury, Hathaway Elctma. 203-790-6993 

KS Kansas City, Bonner & Assoca . 816-756-0082 

MA Lexington, Hathaway Elctma . 617-861-7010 

MN Minneapolia Boerger & Assoca. 612-560-3435 

MO Kansas City, Bonner & Assoca . 816-756-0082 

NJ Basking Ridge, Churchill Assoca . 201-204-0744 

OR Lake Oswego, RTS, Inc. . 503-635-4927 

TX Dallaa Dynamark Tech. Sla . 214-437-3333 

WA Vashoa RTS, Inc.. 206-285-1363 


Can Mississauga, OnL Patlon Aircraft & Inda 

. 416-624-5572 

ELDEC CORP., Monitor & Control Div, 1670013th Ave. 
W, P.O. Box 100, Lynnwood, WA 98046-0100, Tel: 206- 
743-1313, TELEX: 32-8959, TWX: 910-449-2855; EmpL: 
1321 

ELDEC CORP., Power Conversion Div., 16700 I3th 
Ave. W, P.O. Box 100, Lynnwood, WA 98046-0100, Tel; 
206-743-1313, TELEX; 497-0640, TWX: 910-449-2855; 
Empl.; 1400 

ELDEC CORPORATION, Sensing Systems Div., 
22000 Bothell Way-S.E, Bothell, WA 98041 -3002, Tel: 206- 
487-4000, TELEX: 910-449-0873 

ELDRE CORPORATION, 1500 Jefferson RcL Rochester, 
NY 14623, Tel; 716-427-7280, TWX: 510-253-4347, FAX: 
716-272-0018; FSC No.: 19648; Empl.: 220; Sis. Mgr: 
James N. Fitzpatrick 

ELECSYS,INC., Div. of C & C Jetronic, 320 Wall SL 
Princeton, NJ 08540, Tel: 609-921 -2726, TELEX: 4971717, 
FAX: 609-921-7971; EmpL: 1; S/s. Mgr: C. Jerry Chiang 
. ... A*1739 

ELECTFIAC, INC., 1614 Orangethrope Way, Anaheim, CA 
92801, Tel: 714-879-6021, TELEX: 692433; FSC No.; 
016154; Empl.: 35; Sfe. Mgr: Roland H. Wills 


ELECTRA-TEC, Impert Industries, inc., 557 w. M- 

89, Otsego, Ml 49078, Tel: 800-225-3532, 616-694-2058, 
FAX; 616-694-2058; FSC No.: 4J966; Empl: 20; Sis. Mgr: 
William Robinson. .. C*1026 

ELECTRICAL INDUSTRIES CORP, 691 Central Ave, 
Murray Hill, NJ 07974, Tel; 201-464-3200, FAX: 201-464- 
7619; FSC No.: 20093; EmpL: 300; Sis. Mgr: D.V. Wilson 

ELECTRICAL INSTRUMENT SERVICE, 25 Dock SL 
Mt Vernon, NY 10550, Tel: 914-699-9717, FAX: 914-699- 
9410; FSC No.: 32590;16034A; EmpL: 35 
. 0*1344-1345 


Local Sales Offices & Reps 

AZ Scottsdale, Williams Assoca. 602-947-4297 

CO Commerce City, Williams Assoca. 303-289-5647 

DC Washington, Whitcomb Assoca. 202-737-0763 

IL Lincolnwood, Saffro & Assoca. 312-677-9722 

LA Metairie, Data Mktg Assoca. 504-833-3655 

MA Lexington, Zieco. 617-861-8300 

Ml Southfield, Comtel Instra Co. . 313-358-2505 

MN Minneapolia Hei-Lite Sla . 612-861-6051 

NM Albuquerque, Williams Assoca . 505-255-1638 

NY Mount Vernon, Elctrl Instr. Svc.. 914-699-9717 

OH Cleveland, Comtel Instra Co. 216-442-8080 

OH Dayton, Comtel Instra Co. . 513-426-5310 

OH Hilliard, Comtel Instra Co. 614-876-8305 

OK Tulsa, Data Mktg Assoca . 918-494-2711 

PA Pittsburgh, Comtel Instra Co. 412-922-5720 

TX Austin, Data Mktg Assoca. 512-443-7722 

TX Dallaa Data Mktg Assoca. 214-661-0300 

TX Houston, Data Mktg Assoca . 713-954-5020 

TX San Antonio, Data Mktg Assoca. 512-342-3031 

UT Salt Lake City, William-Assoca . 801-485-6511 

Wl Lake Milla Saffro & Assoca. 1-800-327-0312 


Can Beaconsfield, Que, Mesurina Ltee/Ltd 

. 514-697-6581 

ELECTRICAL STANDARDS DIV, ES.R.S, Inc, 7337 
Greenbush, N. Hollywood CA 91605, Tel; 818-765-4224; 
EmpL: 6 

ELECTRICAL WINDINGS, INC, 2015 N. Kolmar Ava, 
Chicago, IL 60639, Tel; 312-235-3360; FSC No.: 72128; 
EmpL: 160; S/s. Mgr: Donal R. Murphy 

ELECTRIC DEVICE, PO Box 337, Canfield OH 44406, Tel: 
216-533-1 111, FAX: 216-533-2639 

ELECTRIC INDICATOR COMPANY INC, 272 Main 
Ava, Norwalk, CT 06851, Tel: 203-847-5861; FSC Na: 
73693; Empl: 60 

ELECTRIC MOTOR ENGINEERING. 1847 Victory Blvd, 
Glendale, CA 91201, Tel; 818-502-1866, FAX: 818-520- 
1780; EmpL: 5; S/s. Mgr: Jerry Kibler, Dist. Mgr: Jerry 
Kibler 


Distributor 


ELECTRIC SWITCHES, INC., 2478 Fletcher Dr, Los 
Angelea CA 90039, Tel: 213-660-1310, TWX: 910-321- 

2971; EmpL; 42; S/s. Mgr: Louis Um.B« 1730-1731 

619, 621, 625, 639, 643, 645, 646, 666, 672, 684, 697, 
711, 718, 720, 726, 731, 738, 744, 753, 757, 763, 781, 
795, 799 


ELECTRIC TACHOMETER, 68 th & Upland Sta, 
Philadelphia PA 19142, Tel; 215-726-7723, TELEX; 83- 
1475, FAX: 215-724-3682; FSC No.; 20049; Empl: 50; Sis. 
/Wgr.-F. M. Porter 


Local Sales Offices & Reps 

AL Huntsvilte, VESCO. 205-881-1494 

CA Belmont, TechSci. IntL Inc............. 415-592-6300 

IL Hinsdala Johnson Engrg & Sla Co. .. 312-325-2272 
NY PittsfordHolterAssoca .............. 716-381-7988 

NY Valley Stream, Idalee Elctma Corp. ... 516-825-8955 

NC Greensboro, Associated Agents __ 919-292-6508 

OH Cincinnati, Kammerer Sla Co..... ... 513-271-0131 

OH Cleveland Fred RSh^ Co. . . . .. 216-464-3820 

PA Pittsburgh, Techrujvatton Assoca, Ina 

. 412-366-4760 

TX Stafford Jordan Equip. Co......... 713-498-6212 


ELECTRIC TIME COMPANY, INC, P.O. Box 466, 
Medfield MA 02052, Tel: 617-359-4396, FAX: 617-359- 
4482; FSC No.: 6645; EmpL: 10 

ELECTRO ASSEMBLIES CORP, 425 Huehl Rd, Bldg 
17, Northbrook, IL 60062, Tel: 312-498-6520, FAX: 312- 
272-2915; FSC No.: 09250; Empl: 60; Sis. Mgr: Greg 
Andrews 


EEM 1989 
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ELECTR 


Manufacturers and Sales Offices Directory 


H electrochem 

INDUSTRIES 


FAX: 716-759-7390 

ELECTROCHEM INDUSTRIES, Wilson 
GreatbatCh Ltd., lOOOO Wehrle. Clarence, NY 14031. 
Tel: 716-759-7320, TELEX: 137-084; FSC No.: 6U589; 
Empl: 300d; Dist Mgr: P. Bsker . D*1489 

Local Sales Off ices & Reps 

CA Garden Grove, Eisco Eictrn&, Inc ..... 714-891-4621 

CA San Diego, Eisco Elctms., Inc... 619-292-1771 

IN Indianapolis, STB & Assocs., Inc ...... 317-844-9227 

MA Waltham, Del Tech Sis.. 617-894-4550 

NJ Medford, Champion Elctra Sis., Inc ... 609-983^)932 
OH Beachwood, Electronic Sedlesmasters 

... 216-831-8647 


Can Victoria, BC, PacHk; Coast Eictrns. Ltd. 

....... 604-385-5111 

ELECTRCXXHVl INDUSTRIES,. 1105 N. Ironwood Dr, a 
Bend, IN 46615, Tel: 219-232-2743; PSC No.: 27114; Sis. 
Afgr.-aJaffe 

ELECTRO CORPORATION. Sub. of Fascb Industries 
Inc, 1 845 57th Street, P.O. Box 3049, Sarasota, FL 34230- 
3049, Tel: 813-355-8411, TELEX: 52683, FAX; 813-355- 
3120; FSC No.: 81692; BnpL: 300; Sis. Mgr^ Steve 
ArKierson; Oisf. Mgr.* Ron Essig 

ELECTROCUBE, 1710 So. Del Mar Ave, San Gabriel, CA 
91776, Tel: 818-573-3300, FAX: 818-280-9259; FSC No.: 
14752; Empl: 175; Sfe. Mgr, Gene Williams; Dist.Mgrj 
Gene Williams 

ELECTRODATA, INC, 23020 Miles Rd, Bedford Heights, 
OH 44128, Tel: 216-663-3333, TWX: 810-427-2280, FAX: 
216-663-0507; FSC No.: 34-1173465; EmpL: 15; Sis. Mgr: 
Philip Ardire; O/sf. Mgr: Philip Arcfire 


NY Syracuse, Labtronics . . 315-455-7314 

NJ Whippany, Robert Smith Assocs....... 201-340-0204 

NC Charlotte,BCI,Inc .. 704-545-7657 

NC Wihston-Saiem, Comp. Concepts .. . 919-765-3484 
OH ChesterlEuxi, Electro Sis. Assocs. ..... 216-729-0190 

OH Dayton, Electro Sis. Assocs. .......... 513-426-5551 

OR Aloha, DemarestAssocs,Inc ......... 503-642-4515 

PA Exton, Unear Ste.. 215-524-8080 

PA Pittsburgh, Electro Sis. Assocs. .. ... 412-322-9000 

PA Trevose, PSA Inc.... 215-245-0513 

TX Missouri City, Jackscm Arnold Assocs. 

71 

VA OaWoiT,F^^h.!...........!!^ 703-281-1806 

WA Seattle, Demarest Assocs.. 206-523-3210 


Can Montreal, Quol, Solid State Engr. Co... 514-481-3313 

ELECTRO FORCE CORP, 727 Oakstone Way, Anaheim, 
CA 92806, Tel: 714-774-3666 

ELECTROHOME LIMITED, Circuit Board Operations, 
809 Wellington St N, Kitchener, Ontario, Canada N2G 4J6, 
Tel: 519-744-7111, TELEX: 069-55449, FAX: 519-749- 
3131; EmpL: 2000; Sfe. Afgr, Joe Moser 


Local Distributors 

AZ Phoenix, Lynntronics . 602-433-0288 

AZ Scottsdale,ElectroMktg..... 602-991-0110 

CA Long bch. Battery Specialties. 213-437-1809 

CA San Diw Tauber Elctms. . 619-274-7242 

CA San Jose, Battery Specialties .. 408-554-1501 

CA San Jose, Rose Elctms. .. 408-943-0200 

CO Englewood, AVT, Inc . 303-779-8056 

CO Englewood, Shelley-Ragon, Inc.. 303-762-0670 

IL Downers Grove, TDI, Inc . 312-971-3460 

MA Sharon, Adcour, Inc . 617-784-8123 

Ml Ann Arisor, Wedemeyer Elctma Supp. Co. 


MN St Paul, Shelley-Ragon, Inc . 612-642-2858 

NJ Clifton, Engrd Assemblies Corp. . 201-340-0600 

NC Raleigh, Engrd. Assemblies Corp. ..... 919-790-9700 

PA McKean, Advacom, Inc. 814-476-7774 

TX Houston, Kent/K Tec . 713-954-8407 

WA Redmond, Priebe Elctms.. 206-881-2363 

Can Calgary, Alberta, Saynor Varah Inc ... 403-255-9550 

Can Don Mills, OnL Saynor Varah Inc. 416-445-2340 

Can Edmonton, Alberta, Saynor Varah Inc 

.. 403-461-2222 

Can Quebec Saynor-Varah . 514-630-7470 

Can Vancouver, BC, Saynor Varah Inc .... 604-273-2911 


ELECTRO 


Over 
100,000 
Proximity 
in Stock. 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


|( 213 ) 452-1229 ( 415 ) 835-1500 

^ 1026 6th Avenue, 

Oakland, CA 94606 


1301 Olympic Bivd., 
Santa Monica, CA 90404 




FAX: 312-255-3827 

ELECTRODYNAMICS, INC., A Talley inds. Co., 

1200 Hicks Rd, Rolling Meadows, IL 60008, Tel: 312-259- 
0740, TELEX: 28-1070; FSC No.: 10236; EmpL: 250; Sis. 


Mgr: Frank Rafferty. D*1145 

Local Sales Offices & Reps 

CA Alhambra, M. W. Riedel & Co.. 213-283-7694 

CA Hayward Liaison, Inc.. 415-783-1131 

CO Denver, West High-Tech, JV. 303-477-8180 

CT Old Saybrook, FJS Assocs.. 203-388-5374 

lA Cedar Rapids, J.R Sales Engrg.. 319-393-2232 

MO Sevema Park, Delmarva Engrg. Assocs., Ltd 

. 301-647-8007 

MA Burlington, FJS Assocs.. 617-273-5959 

MN Minneapolis, TWC Sis.. 612-636-1770 

MO St Louis, Midwest Meridian Corp.. 314-878-4441 

NJ Basking Ridge, Churchill Assocs. . 201-204-0744 

NY Larchmont Hingston Walsh Assocs., Inc 

. 914-834-5781 

NY Pittsford Noeth Honsinger Assocs. ... 716-586-9002 

OR Tigard EfTech, Inc . 503-684-3458 

PA Norristown, Rivco January Inc.... 215-631-1414 

TX Roanoke, CMR.. 817-379-6540 

WA Bellevue, EfTech, Inc. . 206-643-4330 


ELECTRODYNAMICS DEV. CO., 475 Mt Hood Dr. S.W, 
Issaquah, WA 98027-4038, Tel: 206-392-2493; FSC No.; 
9J838; Sis. Mgr: W. A Pommer 

ELECTROFILM, 27727 Avenue Scott, P.O. Box 55669, 
Valencia, CA 91355, Tel: 805-257-2240, TELEX: 65-1438; 
FSC No.: 85932; Empl: 95; Sis. Mgr: Richard W. Pearson 


ELECTRO-FILMS 



FAX: 201-747-7153 

ELECTRO IMPULSE, Box 870, Red BanK NJ 07701- 
0870, Tel: 201-741-0404, TWX: 710-722-5717 EILRENK; 
FSC No.: 91161; EmpL: 105; Sis. Mgr: Mark Rubin 
. C*1652-1853; D*1243 

Local Sales Offices & Reps 

CA Los Angeles, RDH Assocs. . 213-396-4100 

FL Indian Harbour Beach, Southeastern Comp. Sis, Inc 

... 407-773-3767 

GA Atlanta, Southeastern Comp. Sis, Inc. 

. 404-451-5353 

KS Overland Park, WEB Assocs./Elctms., Inc 

. 913-381-7986 

MD Ellicott City, Saltech . 301-461-7350, 

MA Reading, Geder Assocs. . 617-944-3105 

MO Florissant WEB Assocs./Elctms. . 314-921-5720 

NY Plalnview,aD.Aaron&Ca. 516-349-7399 

TX Richardson, Scientific Dvcs. Southwest 

. 214-231-8106 

WA Seattle, Deicom Sis. Co, Inc.. 206-248-0090 

ELECTRO INDUSTRIES, Div. El. Elctms., Inc., 

1800 Shames Drive, Westbury, NY 11590, Tel; 516-334- 
087q, TELEX: 4948652 ELECTRO, FAX: 516-338-4741; 
EmpL; 20; Sis. Mgr: S. Kagan ...! . D«1389 

For further information call toll free: 800-645-6342 

ELEC-TROL, INC, 26477 N. Golden Valley Rd, Saugus, CA 
91350, Tel: 805-252-8330, TELEX: 310-3720 331, FAX: 
805-251-7147; FSC No.: 15636; Empl: 650; Sis. Mgr: 
Mark Smith 

ELECTROL CO, 321 Dewey SL P O Box 29, York, PA 
17405, Tel; 717-848-1722, FAX: 717-848-4514; Empl: 30; 
Sis. Mgr: Debra Dudley, Orst. Mgr: Debra Dudley 

ELECTROLOGIC, INC, 1359 28th SL Signal Hill CA 
90806, Tel: 213-595-0551, FAX: 213-595-0554; Empl: 10; 
Sfe. Mgr-Tony Hudson 


ELEC\TROL 


MASTER DISTRIBUTORS 


( 213 ) 452*1229 ( 415 ) 835*1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


FAX: 401-738-4389 

ELECTRO-FILMS, INC., Ill Gilbane SL Warwick 
Central Indl Pk, Warwick, Rl 02886, Tel: 401-738-9150, 
TWX; 710-382-0405; FSC No.: 57252; Empl: 260; Sis. 
Mgr: Ted Petrt, Corp. SI& Dir.. A*1781,1944-1946 

Local Sales Offices & Reps 

AL Huntsville, BCI, Inc . 205-539-4411 

CA San Jose, NES Assocs.. . 408-293-2600 

CA Santa Ana, Weatherman Assocs. . 714-544-1304 

CA Sunnyvale, NES Assocs.. 408-738-3259 

CO FtColHns,RepSI& ... 303-226-1504 

FL St Petersburg, QXI . 813-894-4556 

GA Chamblee, BCI, Inc. 404-455-0405 

IL Palatine, M & S Sis.. 312-934-1200 

IN Ft Wayne, CorrsK) Marsh . 219-482-2725 

MA Bedford Vector Assocs ... 617-271-0000 

MA Bedford Vector Assocs . 617-275-5358 

Ml Livonia, Electro Sis Assocs . 313-421-7500 

MN Minneapolis PSA. 612-835-5281 

NM Albuquerque, Western High Tech. Mktg. 

.. 505-884-2256 

NY Plainview, Robert Smith Assocs. 516-681-3155 


ELECTRO-MAGENTIC PRCXJESSES, INC.iMEMBER 
OF ISC DEFENSE & SPACE, 9616 Owensmouth Ave, 
Chatsworth, CA 91311-4858, Tel: 818-882-6333, TELEX: 
499 2240 EMP Ul; FSC No.: 51290; Empl: 100; Sis. Mgr: 
Kenneth A Hacker, VP Sis 

ELECTROMATIC CONTROLS CORP, 2495 Pembroke 
Road Hoffman Estates IL 60195-2010, Tel: 312-882-5757, 
TWX: 910-222-3452; FSC No.: 75203; Empl: 400; Sis. 
Mgr.’Paul Capiello; D/st Mgr.-Mike Meurer 

ELECTROMECH, INC., 528 Elm Street Kearny, NJ 
07032, Tel: 201-997-0950, FAX: 201-997-9208; Empl: 40; 
Sis. Mgr: Solomon Ezra ....... A*2280-2281; D«1737 

Local Sales Office & Reps 

NJ Kearny, Electromech, Inc. . 201-997-0950 

ELECTRO MECHANICAL SYSTEMS, INC, 801 W. 
Bradley Ave, Champaign, IL 61820, Tel: 217-359-7125, 
FAX: 217-359-2075; Empl: 20; Sis. Mgr: Julie L Redman 

ELECTRO-MECHANISMS, INC., 2745 E Huntington 
Dr, Duarte, CA 91010, Tel; 818-359-2535, FAX: 818-303- 
2189; FSC No.: 52592; Empl: 27 ......... B«1662-1663 


North American offices only. For worldwide reps & distributors, see VoL W. 
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ELECTR 


Manufacturers and Sales Offices Directory 


Local Sales Offices & Aeps 

CA San Carios, Hickey indL SI& . 415-594-9978 

OH Dayton, Harvey Teplrtz.. 513-898-5282 


ELECTROMECH CX), 707 Hathaway Dr., Colorado 
Springs, CO 80915, Tel: 719-597-1620, FAX: 719-597- 


TN Knoxville, Cartwright & Bean. 605-693-7450 

TN Memphis, Cartwright & Bean, Inc.. 901-362-8345 

TX Dallas, Rem Air Comps. Corp.. 214-234-1069 

VA Richmond, Qiassock Assoc. . 804-740-0063 

WA Redmond, Elctm. Engrg. Sis.. 206-883-3374 

Wl Butler, Richmar Elckris.. 414-781-1730 



1628; Sfe. Mgrj Eastern: Frank Pareso, Western: Michael 
Hagen 

ELECTRO-MECH COMPONENTS, INC., 1826 N. 
Floradale Ava, South El Monta CA 91733-3689, Tel: 818- 
442-7180, TWX: 510-601-8764, FAX: 818-350-8070; FSC 
No.: 07150; EmpL; 25; S/s. Mgr: T. Trumbull; Dist Mgr: 


Terry Trumbull . 8*1728-1729 

Local Sates Offices & Reps 

CA Irvine, Vale Elctra Assoc. .... 714-551-4004 

CA San Diego, Quaitronics . 619-695-0118 

CA Santa Clara Engrg. Assoca. 408-988-5001 

CO Englewood, Franklin Ste.. 303-789-2526 

CT Milfora Todino Engrg. . 203-874-6643 

FL Orlando, Publlcover. 305-898-9361 

IL Chicago, IRI . 312-967-8430 

MD Baltimora Callas Elctma, Ina. 301-744-7711 

MA Needham Hgts, Todino Engrg.. 617-444-7925 

Ml Plymouth, Leading Edge Sia. 313-420-3344 

MN Minneapolia D. A. Case Assoca. 612-869-3700 

NJ Medford, Comp. Consita. 609-654-5300 

NY Mamaroneck, Bassin Tech. . 914-698-9332 

NY Orchard Pk, SHR. 716-662-0555 

OH Cincinnati, KCH Co.. 513-931-1686 

OR Forest Grove, Doran Sla. 503357-3333 

TX Leander, McCoy Assoca. 512-2531109 

TX Richardsoa McCoy Assoca . 214-2331017 

WA Redmond, Doran Sla. 2038831885 

Wl MilwaukealRI. 414-2590965 

Local Distributors 

AZ Phoenix, Parts Elctm.. 602-258-6476 

CA Los Angelea Elec-Switches . 213-6631310 

CA Los Angelea Master Distra. 213452-1229 

CA Redwood City, SLD, Inc. . 413364-9881 

NY Buffalo, Industrial Elctma. 7138739661 

NY Mamaroneck Logicomp Elctma . 800-431-2625 


ELECTRO-METRICS, Penril Corp., lOO Church SL 
Amsterdam, NY 12010, Tel; 5138432600, TWX: 710443 
4798, FAX: 5138432812; FSC No.: 18581; EmpL: 105; 
S/s. Mgr: James Labenz 


r fiECTRmccoMPO/iff/ifrsG/raifPe 


FAX: 612-375-1905 

ELECTRONIC COMPONENTS GROUPE, Stein 
Industries, Inc., 26 North 5th street, Minneapolia MN 
55403, Tel: 612-3739639, 8038238719, TELEX; 
62985650, TWX: 9132437878 (Overseas); S/s. Mgr: 
Rick Hampton; D/st.Rick Hampton 
. B*17331735 


Local Sales Offices & Reps 

AL Huntsville, Cartwright & Bean. 2038331540 

N CA Cupertino, F & F Assoca . 4034432349 

CA Irvine, Groh Assoca . . 714-837-9871 

CA San Diego, Groh Assoca . 6194537572 

CO Denver, West Inc.. 303477-8180 

FL Margate, EPM Corp. . 303977-0331 

FL Orlando, EPM Corp . 303977-0331 


GA Atlanta Cartwright & Bean, lnc.;GA Div. 

... 404-3630160 

GA Norcrosa Cartwright & Bean, Irxx/GA Div. 


. 404-3630160 

IL Downers Grove, Richmar Elec. . 312-9630118 

IN Indianapolia Richmar Elctma. 317-577-9950 

KS Overland Pk, Electri-Rep . 9136432168 

LA Covington, Cartwright & Bean, Ina .... 504-892-1780 

Ml Ypsilantl, Tech Rep. 313572-1950 

MN New Brightoa Complete Sla. 612-731-2923 

MN Oakdale, Complete Sla.. 612-731-2923 

MS Jackson, Cartwright & Bean, Inc.. 601 -981 -1170 

MO St Louia Electri-Rep . 314-9934421 

NH Londonderry, Bennetron . 603-432-9092 

NJ Mta Lakea Compa Technig. 201-334-2921 

NM Albequerque, Syntech .. 5032637951 

NY Isllp, ABS Techniga .. 513277-7101 

NY Rochester, Tech. Comp. Sla.. 713342-2406 

NC Charlotte, Cartwright & Bean, Inc.. 704-5330303 

NC Raleigh, Cartwright & Bean, Inc.. 9138764130 

OH Centerville, Compoiwits Ina... 513-4330255 

OH Cleveland, Componenta Inc...;... 2132439200 

OR Portland, Elctm. Engrg Sla ........... 5036333978 

PA West Chester, TCA Assoca, Inc. ...... 215-692-6853 


Local Distributors 

AL Huntsvilte, C.D.I. . 2038837501 

AR Little Rock C.D.L. 501-227-6278 

CA Hollywood, Yale Elea. 2134633186 

CA Manhattan Beach, Prime Electro. 2133733642 

CA San Carloa Logan Elea . 413594-0700 

CA San Diego, Sigma Elctma . 6135637000 

CA Santa Ana El-Com, Ina ... 714-432-6630 

CA Santa Monica Master Distra. 213-452-1229 

CA Sunnyvala Target Elctma . 403734-5611 

CA Van Nuya Wes-Garde Compa. 213873-4802 

CO Englewood, Industrial Elctma. 303-694-9444 

CT Hartford, WesGarde Compa . 203527-7705 

CT Waterbury, Century Elea Supp. . 203755-0405 

FL Ft Lauderdale, KSM Elctma .. 303971-5900 

FL Lakeland, Wes-Garde Compa . 813-644-7564 

FL Mettxxjma C.D.I.. 303724-9910 

GA Atlanta KSM Elctma . 4044532013 

GA Norcrosa C.D.1. 404-441-3320 

IL Carol Stream, WesGarde Compa .... 312-6531460 

lA Cedar Rapida Dee Elctma . 3133637551 

KS Wichita Radio Inc. 313264-2798 

MD Beltsvilla PSI. 301-9374960 

MD Columbia D. K Elctma. 301-9931950 

MA Holllston, Add Elctma .. 803541-7400,8033434933 

MA Newtoa Greene-Shaw Co.. 617-9638900 

MN New Brightoa Chris Elcmna . 612-631-2647 

MO FlorrissantDelltronCo.,Inc. . 314-8330033 

MO St Louia Wes-Garde Compa. 314-567-7776 

NH Nashua Wes-Garde Compa. 6038831971 

NJ Mt LaureL Wes-Garde Compa. 6037738190 

NJ W. Berlin, GC.I. . 603768-6767 

NY E Syracuse, Add Elctma . 315437-0300 

NY Victor, Add Elctma Corp. . 713924-4400 

NC Raleigh, C.D.L.. 913834-9465 

OH Westervilia WesGarde Compa . 614-8830319 

OH Youngston, Add Elctma . 213792-6900 

OK Oklahoma City, Radio Inc. . 4037830741 

OK Tulsa Radio Inc. 913587-9123 

OR Beaverton, Comp. Resources. 503641-8488 

OR Portland, Radar Elea . 503232-3404 

TX Dallaa C.D.I.. 214-644-0373 

TX Dallaa Off-the-Shelf Compa. 214-247-0052 

TX Dallaa WesGarde Compa . 214-357-1768 

TX Richardsoa Off-the-Shelf Compa. 214-2330808 

WA Kent Comp. Resources. 206-454-8666 

WA Seattle, Radar Elea Co, Inc. . 203282-2511 

WA Spokana Radar Elec. 503747-3053 



FAX: 201-542-0524 

ELECTRONIC CONCEPTS, INC., Box 1278, 
Eatontown, NJ 07724, Tel: 201-542-7880, TELEX: 
7107226661; FSC Na: 50558; EmpL: 240; S/s. Mgr: Philip 
N.Lepore . A*1070-1075 


FAX: 617-268-6754 

ELECTRONIC DEVELOPMENT CORP., EDC, 11 

Hamlin SL Boston, MA 02127-4198, Tel: 617-2639696, 
TELEX; 951596; FSC Na: 12619; Sfe. Mgr: R a Ross 

. 0*1244-1245 


Local Sales Offices & Reps 

AL HuntsvillaMOCO . 203881-5968 

AZ Tempa Mesa Technig . 602-2735243 

CA Canw Park F.LW. . 8139835238 

CA Carlsbad, Fi-W. Ina . 619-434-5251 

CA Carlsbad, FLW, Ina. 613434-5251 

CA Costa Mesa FLW, Ina. 714-751-7512 

CA Fremont F.LW.. 413651-6511 

CO Englewood, R A. Mayes Co.. 303761-9447 

FL Orlanda Gentry Assoca. 3038537450 

FL Tampa Gentry Assoca. 813886-0720 

IL Hoffman Estatea Carvel Engrg. 312-8838800 

IN CarmeL Bemdt Assoca. 317-844-0114 

KS Lenexa Ramsey Assta. 913541-1007 

KS Overland Park Ramsey Assoca. 913541-1007 

MA Needham Addelco Com- . 617-4444754 

Ml Hazel Park Tlby Co.. 313547-3550 

MN Edina Carvel Engrg & Sla. 612-8337929 

MO St Louia Ramsey Assoca. 314-8735042 

NJ Unioa Friedman Assoca . 201-964-6200 

NM Albuquerqua Mesa Technig. 503292-2330 

NY Henrietta Ossmann Instra. 7133533801 

NC Raleigh, Lee Assoca . 919-8438818 

OH Cleveland, Tlby Co.. 213371-5335 

OH Dayton, Tlby Co.. 513277-3822 

OR Portland, Topp Engrg Sla . 503244-7265 

PA Willow Grove, Rhodes Technig. 213657-0330 

TX Dallaa Tech Rep Mktg. 214-241-2434 

TX Farmers Branch, Tech Rep Mktg. 214-241-2434 

TX Kemah, Hi Tech Sya . 7137833856 

WA Bellevua Topp En^g Sla. 203747-5400 

Wl Sheboygan, Carvel Engrg . 414-457-8800 


ELECTRONIC DEVELOPMENT LABS, See EDL Inc. 

ELECTRONIC DEVICES, INC., 21 Gray Oaks Ava, 
Yonkera NY 10710, Tel: 914-9634400, FAX: 914-963 
5531; EmpL: 200; Sis. Mgr: Paul Denglen Dist. Mgr: Paul 


Dengler . A*217B-2179 

Local Sales Offices & Reps 

AZ Tempa Cantec Sla. 602-3431276 

CA San Josa Nelson Elctm. Sla, ina. 4032932600 

CO Golden, Dossett Elctm Mktg Ina. 303278-4620 

FL Melbouma Kennedy Assoca . 407-676-6875 

IN CarmeL Bemdt Assoca. 317-844-0114 

MA Sharon, Cummings Assoca.. 617-784-5600 

Ml Grand Blana InterGomm ina ........ 313-695-0665 

MN Brooklyn Ctr, P Lydon. 612-5336526 

MO St Louia Rep-tronics Ina. 314-5739816 

NY Buffalo, Promark Elctma. 713877-3300 

NY Patchogua Optimum Ste. Co. ......... 513758-0644 

NC Raleigh, RT. Fundaturk Ina . 9138432373 

OR Portland, IVC Inda Vehicle Corp.. 503297-3364 

PA Pipersvilla Yax Assoca. 2137732100 

PA Waterford, Bacon Elea Sla . 814-7932381 

TX Dallaa Kruvand Assoca Ina. 214-437-3355 

Wl Mequon, Stumm Sla. 414-241-8414 

Can MontreaL Qua, Elcom GMB Inc. . 514-6633361 


Local Sales Offices & Reps 

AZ Tempe, Piper Sla Co.. .:. 602-9430048 

CA La Mirada Select Elctma.. 714-7338891 

IL Wheatoa Elctm. Concepta ina . 312-6638747 

MN Minneapolia Components Grp. . 612-374-1250 

MO Grandview, Harris-Hanson Ca. 813763-6200 

NJ Eatontown, Elctm Concepta Ina. 201-542-7880 

NM Albuquerqua Piper Sla Ca. 5038839090 

MO St Louia Harris-Hanson Co.. 314-432-3611 

TX Richardson, Miired Assoca, Ina. 214-644-6731 

Local Distributors 

NJ Clifton, Eicon Sla. 201-5435022 


ELECTRONIC CONTROLS, INC, 431 Park Industrial Dr, 
La Habra CA 90631, Tel: 213-697-4189; EmpL: 9 


ELECTRONIC CONTROLS DESIGN, 13626 S. 
Freeman Rd, Mulino, OR 97042, Tel: 5038239108, 
TELEX: 703874 ECDINC UD, FAX: 503829-4113; EmpL: 
120; S/s./Ifgr.* Steven Glass 


ELECTRONIC DEVELOPMENT ASSOCIATED, INC, 
1 Westcliff Drive, Dix Hilte, New York 11746, Tel: 516-673 
3881, FAX: 516-6735979; FSC No.: 9V841 


Local Disbibutors 

AL Huntsvilla Comp. Dista. 205-8837501 

AR Little Rock Comp. Dista. 501-227-6278 


ELECTRONIC COMPONENTS 
GROUPE 


Over 

8 . 000.000 
Relays & 

Switches 
in Stock. 

Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


( 213 ) 452-1229 ( 415 ) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 
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ELECTR 


Manufacturers and Sales Offices Directory 


CA Anaheim,A-ZElclms.. 714-632-1620 

CX3 Englewo^ IndL Eictms.. 303-694-9444 

CT Greenwich, Wise Comps. ,. 203-531-4880 

FL Melbourne, Comp. Dists. .. 305-724-9910 

GA Norcrc^Comp.Dists. . 404-441-3320 

IL Chicago, EM D.. .... 312-577-0067 

IN Indianapolis, Gateway Megatech. 317-844-3906 

KY Louisville,PeerlessElctm.Equip. ..... 502-637-7674 

MA Billerica, Mayer Eictms. Inc. . ... 617-667-6900 

Ml Livonia, Reptron Inc. .... 313-525-2700 

Ml Wyoming, Gateway Megatech ........ 616-538-7925 

MN Minneapolis, Bergquist Co,............ 612-835-2322 

MO St Louis, Rio-Tronics ... 314-576-9816 

NJ Fairfield, Verdura Sis. Co.. 201-227-0414 

NY Albany, E E Taylor Co. ... 518-438-7811 

NY Buffalo, Summit Dists. . . 716-887-2820 

NY Mt Vernon, OAR Elec. Sis... 914-699-2224 

NY Rochester, Summit Dists. ....... 716-334-8110 

NC Ral^h, Century Elec Comps. ... 919-782-2116 

NC Raleigh, Comp. Dista ..... 919-787-7311 

OH Willoughby, Gateway Megatech ...... 216-953-0333 

OH Worthington, Reptron/Ohio. 614436-6675 

OK Oklahoma City; Trice Whisl. Elec. 405-528-2632 

OK Tulsa, Quality Comps. ......T......... 918-664-8812 

OR Portland, Radar Elec. Co. . 503-232-3404 

TX Addison, Quality Comps... 214-733-4300 

TX Austin, Quality Comps.. 512-835-0220 

TX Sugarland, Quality Comps.. 713-248-2255 

VA Roanoke,PeoplesElctma .. 703-342-8933 

WA Seattle, Radar Elec.. . 206-282-2511 

Wl Racine, Badger Elctma. 414-637-1256 

Can Oownsview, OnL Westbume. 416-635-2980 

Can Montreal, Qua, Elctm. Whisira. 514-769-8851 

Can Ottawa Ont, Elctra WhIsIra .. 613-7464413 

ELECmONIC ENCLOSURES, Div. Wyle Labs, 225 

South Aviation Blvd, El Segundo, CA 90245, Tel: 213-643- 

8181, FAX: 213-643-8565; FSC No.: 09097; EmpL: 230; 

Sis. Mgr: Hillard W. Sorey. C*1027 

Local Sales Offices & Reps 

AL Huntsville, Shivers Instra . 205-881-7617 

CA Campbell, Carlson & Assoca . 40^370-1284 

CA El Segundo, Wyle Laba;Elctm.EncL .. 213-643-8181 

CA San Diego, Wyle Laba;Elctm. EncL ... 619-489-2957 

CO Wheat Ridga Waugaman & Assoca, Inc 

. 303423-1020 

GA Duluth, Dixie Tech. Mktg . 404-381-5592 

IL Arlington Heigta Bemdt Assoca, Inc 

. 312-632-0900 

IN Carmel, Bemdt Assoca, Inc . 317-844-0114 

lA Cedar Rapids, C-Tron, Inc.. 319-373-2029 

KS Olathe, C-Tron Inc .. 913-829-0073 

MD Upperco, Imi^on Sla Co. . 301-374-5600 

MA Needham Heighta Todino Engrg Sla Inc 

. 617-444-7925 

Ml Jackson, Norwood Scroggs Co.. 517-750-1170 

MO St Charlea 0-Tron, Inc. 314-928-8078 

NE C-Tron Inc . 314-928-8078 

NJ Pennsauken, Wyle Laba;Elctra EncL 

. 609-665-6810 

NJ Teaneck, Noreast Tech. Sla, Inc. 201-833-2044 

NM Albuquerque, Brytec Sla Inc. 505-884-1123 

NY Sanquoft, JBR Engrg Inc. 315-737-9432 

OH Gallon, J.R Bright Agy. ... 419468-3787 

OR Eugene, K Hogstrom & Assoca . 503-689-1076 

TX Ft Worth, Zonk Engrg Cc ... 817429-9551 

TX Houston, Zonk Engrg Co.. 713-895-9131 

TX Richardson, Zonk Engrg. Co.-...... 214-238-7651 

Wl Milwaulkee, Bemdt Assoca, Inc. ...... 414-545-8400 


ELECTRONIC ENGRG. CO. OF CAL, See EECO 

ELECTRONIC ESSENTIALS, 60-20 34th Avenue, 
Woodside, NY 11377, Tel: 718-898-8300, TELEX: 384- 
873, ESYLNK: 6275-6172, FAX: 718-899-7995; EmpL: 49 

ELECTRONIC FILM CAPACITORS, INC, Reidville 
Industrial Pk, 41 Interstate Lrt, Waterbury, CT 06705, Tel: 
203-755-5629, FAX: 203-755-0659; EmpL: 65; Sis. Mgr: A 
Jewel Quinn 

ELECTRONIC HARDWARE, 320 Broad Hollow Rd, 
Farmingdale, NY 11735, Tel: 516-752-1950, FAX: 516- 
752-1971; EmpL: 100; Sfe. Mgr, V. DiSalvo 

ELCTRN. INSTR. & SPEC. CORP., MC DIV., See 
Millen Comps. 


ELECTRONIC 

MEASUREMENTS 

INC. 


FAX: 201-922-9334 

ELECTRONIC MEASUREMENTS, 405 Essex RdL, 
Neptune, NJ 07753, Tel: 201-922-9300, TELEX: 132-424; 
FSC No.: 89022; EmpL: 250; Sis. Mgr: Charles Lehmann 
.... . p«17M-1743 


Local Sales Offices & Reps 

AZ Phoenix, Scl Devices. 602-957-0401 

CA Huntington Beach, Scl. Devices... 714-840-3501 

CA San Diego, Sci. Devices . 619-573-0157 

CA San Jose, Sci. Devices . 408-554-0455 

CO Broomfield, Sci. Devices. 303469-5145 

GA Marietta, Elctm. Measurements . 404427-8660 

IL Chicago, Comtel. . 312-539-4838 

IN Indianapolis, Comtel..317-253-1681 

lA Cedar Rapids, Comtel . 319-377-9434 

MA Winchester, FJS Assoc. 617-729-3135 

Mi Southfield, Comtel. 313-358-2510 

MN Wayzala, Comtel . 612476-1551 

NM Albuquerque, Sci. Devices. 505-883-3668 

NY Syracuse,T-Squared .. 315463-0355 

OH Dayton, WKM Assoc. . 513-434-7500 

PA Pittsburgh, WKM Assoc. 412-892-2953 

PA Plymouth Meeting, Electronic Mktg Assoca 

. 215-828-7400 

TX Austin, Alphatech :. 512458-9179 

WA Redmond, ScL Dvca. 206-885-0004 

Wl New Berlin, Comtel .. 414-544-6042 


ELECTRONIC MODULAR SYSTEMS, INC., 
Pasadena Technology Corp., 1325 Capital Pkway, No. 
109, Carrollton, TX 75006, Tel: 214-446-2900, TELEX: 
791688, FAX: 214-245-1559; EmpL: 45; S/s. Mgr: Dale R 
Sparrow 

ELECTRONIC NAVIGATION INDUSTRIES, See ENI, 
Inc. 

ELECTRONIC PRECISION COMPONENTS 
CORPORATION, 519 South 5th Ave, Mt Vernon, NY 
10550, Tel: 914-664-2333, FAX: 914-6644928; FSC No.: 


59131; EmpL: 8; Sis. Mgr: Don Edwards.. A*1692 

Local Sa/es Offices & Reps 

CA Granada Hills, W.H.Inds.,lna ........ 213-363-3910 

CO Denver, Midwest Meridian Corp. . 303-341-7550 


IL Elk Grove Village, Midwest Meridian Corp. 

. 312-640-9540 

lA Cedar Rapids, Midw^t Meridian Corp. 

. 319-365-6561 

MA Andover, William Crawford Assoca ... 617470-2122 
MN Prior Lake, Midwest Meridian Corp. ... 612-447-8222 
MO Marylan Heights, Midwest Meridian Corp. 

. 314-878-4441 

OH Fairborn, Midwest Meridian Corp. . 513-879-7100 

TX Fort Worth, Midwest Meridian Corp.... 817-654-2132 
WA Kirkland, W.H. Industries. 206-827-1024 

ELECTRONIC RESEARCH CO., 7618 Wedd SL 
Overland Park, KS 66204, Tel: 913-631-6700, TWX: 910- 
749-6477; FSC Na: 13571; EmpL: 60; Sis. Mgr: Charles 
Ditzler.. A«1399 

Local Sales Offices & Reps 

NJ Riverdale, Comp-Tech Sla. 201-935-5454 

NJ Union, Comp-Tech Sla . 201-687-2484 

NY New Hyde Pk, Comp-Tech Sla .. 516-593-2628 

ELECTRONIC RESOURCES INC, 568 Weddell Dr, No. 
8 , Sunnyvale, CA 94089, Tel: 408-745-1420, TWX: 510- 
600-7616, FAX: 408-745-0533; EmpL: 6; Dist. Mgr: Carl 
Ikya 

THE ELECTRONICS GROUP, INC, 3300-L Woodpark 
Blvd, Charlotte, NC 28206, Tel: 704-597-9500, FAX: 704- 
597-9500 Ext 20; ExvpL: 35; Sis. Mgr: Doug Mckenzie 

Electronic 
Solutions 

UNIT OF ZERO CCWPORATtON 


FAX: 619-452-9464 

ELECTRONIC SOLUTIONS, A Unit of Zero Corp, 

6790 Flanders Dr, San Diego, CA 92121, Tel: 619-^52- 
9333, TELEX: 916-335-1169; EmpL: 150 

... . C«1028-1030 


Local Sales Offices & Reps 

AZ Phoenix, Holder Hauer. 602-242-4025 

CA Brentwood, Qualtech Assoc. North.... 415-634-0952 

CA Orange, Qualtech South. 714-639-9820 

CA San Diego, Mesa Engrg. . 619-278-8021 

CA Sunnyvale,Qualtech North .. 408-732-4800 

CA Woodland Hills, Qualtech South ...... 818-999-6951 

CO Denver, Holder Hauer . 303-427-3443 

CT Stamford, Tech. Applications Assoca 

. 203-327-2934 

FL Casselberry, Dyne-A-Mark. 407-831-2822 

FL Clearwater, Dyne-A-Mark. 813-441-4702 

FL Ft Lauderdale, Dyne-A-Mark... 305^771-6501 


GA Norcross, Mta Electro FYoda ......... 404-448-5594 

IL Elk Grove VL Control Sla............. 312-595-2110 

IN IncBanapolis, Meta Tech. Sla .......... 317-244-9901 

KS Lenexa,Midtec .. 913-541-0505 

MD Rockville^Spectre .. 301-294-9770 

MA Westborough, Tech. Applications Assoca 

... 617-366-9781 

Ml Ypsilanti, Meta Tech. Sla. . 313-485-0553 

MN Edina, Micro Rea... 612-830-1454 

MO St Louis, Midtec. 314-275-8666 

NM Albuquerque, S & S Technlga .. 505-255-5599 

NY Mendon,GebhardtMktg.............. 716-624-1600 

NJ Springfield, Gebhardt Mktg . 201-376-4415 

NC Wake Forest, Mtn. Electro Proda ..... 919-556-7103 

OH Aurora, Meta Tech. Ste.. 216-562-8772 

OH Columbus, Meta Tech. Sla . 614-847-1917 

OH Richfield,Geotronix. 216-659-6100 

OK Stillwater, Acudata, Ina . 405-743-1886 

OR Beaverton, Thorson Co., N.W.. 503-644-5900 

PA Blue Bell, Monument Tech. Assoca ... 215-941-6980 
PA Bridgeville, Meta Tech. Sla ........... 412-257-8352 

TX Austin, Acudata. 512-478-1018 

TX Houston, Acudata . 713-580-2451 

TX Plano, Acudata. 214-424-3567 

ITT Salt Lake City, Holder Hauer. 801-532-2111 

WA Bellevue, Thorson Co. N.W. ... 206-455-9180 

Wl BroodfieW, Control Sya.414-797-9500 


ELECTRONIC SPACE SYSTEMS CORP, Old Powder 
Mill Rd, Concord, MA 01742, Tel: 508-369-7200, TELEX: 
923480 ESSCO WCRD, FAX: 508-369-7641; FSC No.: 
15175; EmpL: 150; Sis. Mgr: Susan M. Cuevas 

\ 

ELECTRONIC SPECIALISTS, 171 South Main SL Natick 
MA 01760, Tel: 617-655-1532, 800-225-4876, TELEX: 
955-329 ATTN: ESP; EmpL: 42; S/s. Mgr: Frank Brown 



FAX: 206-573-4635 

ELECTRONIC SPECIALTY CORP., 14511 N.E 13th 
Ave, Vancouver, WA 98665, Tel: 206-574-5000; FSC No.: 
98927; EmpL: 100; Sis. Mgr: Loon Fuller 

.. . . 6*1469,1664 


Local Sales Offices & Reps 

AL Huntsville,L&DInc. .. 205-837-1469 

CA Anaheim, Gabriel & Assoca . 714-666-0660 

CA San Jose, Westron Assoca. 408-997-7332 

CO Longmont Tri Tec Sla.. 303-440-7862 

CT BetheL Uvera-Polk. 203-748-4639 


FL Deerfield Belt, Jack Krutek & Assoca 

.. . 407-427-4202 

FL Lighthouse Point Jack Krutek & Assoca 


. 305-427-4202 

GA Atlanta, L & D Ina . 404-395-7079 

lA Des Moines, SPS Assoca Ltd. . 515-225-0607 

KS Olathe, SPS Assoca Ltd. . 913-764-4460 

MD Baltimore, Eastern Compa .... 301-788-7050 

MD Gaithersburg Eastern Comp. . 215-825-8610 

MA Lexington, Hathaway Elctma . 617-861-7010 

MN HopWnSyTheKitsCo.. 612-933-1888 

MN Stillwater, The Kits Co.. 612-439-8088 

MO Earth City, SPS Assoca Ltd . 314-291-0520 

NE Panama, SPS Assoca Ltd. 913-764-4460 

NJ Madison, Livera-Polk Assoca..201-377-3239 

NM Albuquerque, Tri Tec Sla. 505-293-3730 

NY Glen Head Livera-Polk. . 516-759-9300 

NC Raleigh, Eastern Comp... 919-787-3416 

NC Raleigh, L & D Ina ... 919-876-5301 

OH Cleveland Components Ina . 216-243-9200 

OH Englewood Newberry & Assoca. 513-832-2114 

OR Beaverton, Earl & Brown Co., Ina. 503-643-5500 

PA West Conshohocken, Eastern Compi 

. . 215-825-8610 

TX Dallas, Barry Ste. .. 214-234-0255 

TX Houston, Barry Ste. Ina. 713-784-5860 

TX Richardson, Barry Sla Ina .. 612-439-8088 

VA Annandale, Eastern Con^. 703-354-0723 

WA Redniond Earl & Brown Co, Ina ...... 206-885-5064 

ELECTRONICS RESEARCH ASSOCIATES INC., 

West Hill Rd. Winsted CT 06098, Tel: 203-379-2731, TWX: 

710-449-6464, FAX: 203-379-8861; FSC Na: 28564; 

EmpL: 200; S/s. Mgr: PhilHp J. Brown ... B*1075,1861 

Local Sales Offices & Reps 

CA Long Bch.,RD.&D. Ste. Engrg.. 213-988-1116 

CA Los Altos, Ekepco, Ina ... 415-961-0660 

CA Los Angeles, ERA-Fred Bender... 818-790-6822 

CO Longmont Luscombe Engpg .. 303-772-3342 

CT Kensington,NormanStachelekCa ... 203-828-6161 
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Manufacturers and Sales Offices Directory 


ELECTR 


CT Winsted, ERA-Phil Brown. 203-379-2731 

FL Clearwater, Deimac Sis. . 813-447-5192 

FL Deerfield Bch., Deimac Sis. . 305-427-7788 

FL Longwood, Deimac SI&. 305-831-0040 

GA Duluth, Dixie Tech. Mktg. . 404-381-5592 

IL Rolling Meadows, Eagle Tech. Sis..... 312-991 -0700 

IN Indianapolis, D-M Assocs. . 317-842-4424 

MA Waltham, Datcom . 617-891-4600 

Ml Farmington Hills, Eicon Ml. Sis., Ina ... 313-855-3240 

MN Bloomington, Elctms. Sis. Agy.. 612-884-8291 

MN Minneapolis, Holmgren Assocs.. 612-786-7641 

MO Florissant, Delltron Co., Inc. 314-839-0033 

MO Kansas City, Delltron Co. . 816-436-6445 

MO St Louis, Delltron Co.. 314-839-0033 

NH Claremont Datcom. 603-543-0696 

NJ Englewood, Sprung/Nussbaum. 201-560-5666 

OH Dayton, Kelley & Assocs. . 513-274-3224 

PA Philadelphia, Beacon North. 215-287-5479 

TX Dallas, ERA-Darryl Bloom . 214-357-7756 

UT Salt Lake, Luscombe Engrg. Co. . 801-532-4118 

VA Sterling, Beacon North, Inc. 703-478-2480 

Can Montreal, Que, Bestec Elctms., Ltd ... 514-643-1702 

Can Rexdale,OnL Bestec Elctms., Ltd .... 416-674-1330 

Local Distributors 

CA Hawthorne, Electrosonic Comps.. 213-970-0997 

CA Van Nuys, Electrosonic Compc. 816988-4455 

IN Indianapolis, Advent Elctms.. 317-872-4910 

MA Wilmington, Heilind Elctms, Inc.. 617-657-4870 

NE Lincoln, Scott Elctm. Supp.. 402-4668221 

NJ Frenchtown, Sintec Co.. 201-996-4093 

NJ Milford Sintec Co. . 201-9964093 

NY Farmingdale, SAI . 5162962710 

NY Melville, SAI .,... 5162962710 

OR Beaverton, Hansen Elctms Corp. . 506642-4455 

TX Farmers Branch, Force Elctms, Inc.... 214-351 -2050 

Can Point Clairs Qua, Future Elctms . 514-694-7710 


ELECTRONIC SYS. & PROGRAMMING, See 
Augat/ES)sP, Inc. 

ELECTRONIC SYSTEMS DIV., Servo Corp. of 
America, 111 New South Rd, HIcksville. NY 11802, Tel: 
5169369700, FAX: 5163469205; EmpL: 50; Sis. Mgr: S. 


Klipper . AM782-1783 

Local Sales Offices & Reps 

CA Los Angeles EBA Microwave.. 216822-7510 

CA Orangs E Bell Assocs. 714-857-6079 

FL Orlando, CBA Inc. .... . 407-657-6004 

NM Albuquerqus Yic Myers Assoc. . 506884-6878 


ELECTRONICS SYSTEMS, INC, P.O. Box 5013, Sioux 
Falls SD 57117, Tel: 606338-6868, FAX: 6063365061; 
EmpL: 98; Sfs. Mgr.'Leo Reynolds 

ELECTRONIC TESTING & CONSULTING, 812 Carver 
SL Mesquits TX 75149, Tel: 214-288-0331; EmpL: 3 

ELECTRONIC TRANSFORMER CORP, P.O. Box 188, 
Totows NJ 07511, Tel: 201-942-2222, FAX: 201-942- 
9014; FSC No.: 72149; EmpL: 130; Sis. Mgr: Dan Rovine 

ELECTRON PRODUCTS, 5367 Third SL Irwindale. CA 
91706, Tel: 8169662299, ESYLNK: 9163369810, FAX: 
816814-4434; FSC No.: 99515; EmpL: 65; Sis. Mgr: Cliff 
Sailor; Dist. Mgr: Ann Mourim 



FAX: 714-250-0958 

ELECTRO-NUMERICS, INC., 1 81 1 Reynolds Irvins CA 
92714, Tel: 714-2561501, TELEX: 665612; FSC No.: 


51666; EmpL: 18. D*1391 

Local Sales Offices & Reps 

AL Huntsvills FLW SE, Inc .. 206536-6207 

CA Costa Mess FLW, Inc. 714-751-7512 

CA Fremont FLW of N.CMnc . 415-651-7512 

CO Boulder, ABCO IndL Sis .. 303-444-1173 

FL Orlando, FLW SE, Inc.. 407-894-9671 

GA Atlants FLW S.E, Inc. . 404-424-1731 

IL Chicago, PVA Corp... 312-6563355 

KS Topeks FL E Pedrotti Co.. 913-677-3366 

KY Loulsvilte, Instr. & Tech. Sys, Inc . 502-244-1498 

LA Lafayetts Kemp Engrg ci InC. 3162669452 

CT Hartford Di-Ana Sis Cc ..... 203-6661664 

Ml Detroit Satullo Assocs, Inc .. 3165864811 

MN Minneapolis Kits Cc . ■ • 612-4368088 

NY Hewlett Mrtropolitan Sis Co. ...;. 5165967900 

NY Rochester, Tech NY Assocs ... 716288-0921 

NC CharlottsFLWS.E, lnc . 704-391-8812 


OH Cleveland Meas Instr. E, Inc.. 216-4760277 

OK Tuiss Golden Rule Sis Co.. 9168367556 

OR PortlandTopp Engrg Sis Corp. ...... 503-244-7265 

PA Phlladelphis FLW of PA Inc. 216251-9700 

PA Pittsburgh, Meas Instr. E, Inc.. 412-4568090 

TN Oak Ridge, Instr. & Tech. Sys. 615-4865715 

TX Houston, E V. Smith Sis Co.. 716931-0403 

WA Seattle, Topp Engrg Sis Corp.. 206747-5400 

Wl Milwaukee, Stapleman Corp.. 414-352-5777 

Local Distributas 

AL Huntsville, FLW S.E, Inc.. 206536-6207 

CA Costa Mesa, FLW, Inc.. 714-751-7512 

FL Orlando, FLW S.E, Inc.. 407-894-9671 

GA Atlanta, FLW S.E, Inc...:. 404-424-1731 

Ml Detroit RAM Meter, Inc.. 3163966767 

NC Charlotte, FLW S.E, Inc. . 704-391-8812 

PA Phlladelphis FLW of PA Inc. 216251-9700 

Can Toronto, Smart Control Sys . 416474-0550 


ELECTRO-OPTICAL INDUSTRIES, Box 3770, Santa 
Barbars CA 93130, Tel: 806964-6701 (ext 280), TELEX: 
668427 EOIND SNC, FAX: 806967-8590; EmpL: 130 

ELECTROPACIFIC, 5770 Thomwood Dr, Golets CA 
93117, Tel: 806964-0751; FSC No.: 29853; EmpL: 60; Sfe. 
Mgr: T. Calhoun 

ELECTRO PHYSICS CO, INC, 3009 Central Ave, 
Waukegan, IL 60085, Tel: 312-2465801; EmpL: 6; Sis. 
Mgr: Abe Siegelman 

ELECTROPHYSICS CORP, 48 Spruce SL Nutley, NJ 
07110, Tel: 201-667-2262, TELEX: 642277 

ELECTROPREP, INC, Rt 28A P O. Box 437, Cataumet 
MA 02534, Tel: 617-5665559; EmpL: 10; S/s. Mgr: R M. 
Sullivan 

ELECTRORACK PRODUCTS CO, 1443 S. Sunkist SL 
Anaheim, CA 92806, Tel: 714-7765420, FAX: 714-776 
9683; FSC No.: 26073; EmpL: 50; S/s. Mgr: Chris Allen 

ELECTRO RENT CORP, 6060 Sepulveda Blvd, Van 
Nuys CA 91411, Tel: 816727-2100, FAX: 816786-4224; 
EmpL: 500; S/s. Mgr: Walt Kosmowski 

ELECTRO-SCIENCE LABS., INC, 416 E Church Rd, Po 
Box 1533, King of Prussia PA 194061533, Tel: 216272- 
8000, TELEX: 864788, FAX: 216272-6759; EmpL: 120 

ELECTRO SCIENTIFIC INDUSTRIES, INC. (ESI), 
13900 N.W. Science Pk. Dr, Portland OR 97229, Tel: 506 
641-4141, TELEX: 474-2064; FSC No.: 11837; EmpL: 800; 
S/s. Mgr: Dick Donaca Sys/Gay Gasque-lnstruments 


E5F 


FAX: 215-682-2133 

ELECTRO SPACE FABRICATORS, 300 W. High SL 
P.O. BOX 67, Topton, PA 19562-0067, Tel: 215-682-7181; 


EmpL: 205; S/s. Mgr: T. Roth .. ,. C*1031-1034 

Local Sales Offices & Reps 

CA CampbelL Shursales. 406374-5577 

CA Irvine, Vale Assocs. 714-551-4004,4821 

FL Melbourne, Winter Assocs. 306254-6556 

FL Vero Beach, S.E Pro. Sis. 407-7760454 

GA Norcross Hollingsworth & Still. 404-447-1700 

MD Upperco, Imagitron Sis Co. . 800-6363592 

MA Waltham, Betronic Assocs. 617-894-8400 

NJ Boonton, Winter Assocs. 201-334-3434 

NY Morrrisvilia Promark Etetms, Inc. . 315-662-3310 

OH Gallon, James R Bright. 4164663787 


OR Beavertoa Elecfronics Northwest Inc. 

. 503-6269241 

PA Huntingdon Valley, OMEGA Elctm. Sis, Ina 


. 216947-4135 

PA McKean, Ecco Electms Sis . 814-4761376 

TX Dallas Blair Engrg . 214-241-5655 

WA RedrTK)nd Electronics Northwest ina 

. 2068861959 

WA Spokana Electronic Northwest Ina ... 506924-0450 

Ljocal DisMbutors 

CA Irvins McGlllis Inds . 714-551-4004 

CA Redwood City, HdB Elctms. 4163661388 

NJ Frenchtown, SINTEC . 201-9964093 

NY Baidyma Accessories for Elctms. 5165461751 


ELECTROSPACE SYSTEMS, INC, P. O. Box 831359, 
Richardson, TX 750861359, Tel: 214-4762106/2107, 
TWX: 916867-4768; FSC No.: 33875; EmpL: 1712 


ELECTRO STANDARDS LAB, INC, P.O. Box 9144, 
Providence, Rl 02940, Tel: 401-9461164, FAX: 401-946 
5790; EmpL: 25; S/s. Mgr: R R Sepe; Dist. Mgr: R R Sepe 

ELECTROSTATICS, 7718 Clalremont Mesa Blvd, San 
Diego, CA 92111, Tel: 6162761414, FAX: 6162761126; 
FSC No.: 34538; EmpL: 10 

ELECTRO-SUPPORT SYSTEMS, 28060 Del Rio Rd, 
Temecula CA 92390, Tel: 714-6762751; FSC No.: 66760; 
EmpL: 37; Sis. Mgr: Don Pretot 

ELECTROSWITCH, Unit of Electro Switch Corp., 

180 King Ave, Weymouth, MA 02188, Tel: 617-3365200, 
FAX: 617-335-4253; FSC No.: 82121; EmpL: 290; S/s. 


Mgr.-W. M. Mello. . B*1736 

Local Sales Offices & Reps 

AZ Phoenix, Howe & Howe Sis . 602-264-7971 

CA Los Angeles Electric Switches Ina ... 213-6661310 

CA Los Angeles Wiley . 213-6661611 

CA San Diego, Wiley Co. . 6164569018 

CA San Ramoa W. Nott & Co. . 416820-8102 

CO Boulder, Comp. Prods Sis. 3065362800 

FL Apopka Floritronics. 3068864818 

FL Ft Lauderdala Peerless Radio Corp. 

. 306973-4141 

GA Atlanta Georgia Control Ctr.. 404-8768833 

GA Atlanta Holman-Gillespie. 404-992-8820 

IL Bridgeview, MIDCO Comp. Sis, Ina ... 312-5967777 

IL Elk Grove Village, Electroswitch ...... 312-5962225 

lA Bettendorf, Weisier & Assocs. 3163565911 

MD Gaithersburg Naudain Assocs-Southem 

. 301-2565040 

MD Kensingtoa Marine Air Supp. . 301-9469560 

Ml Royal Oak, Hllltronics. 316435-0920 

MN StPauLK.D.1. 612-6467717 

MN St PauL Kencotronics . 612-6467717 

MO Chesterfield Weisier & Assocs. 314-394-4543 

MO Kansas City, Weisier & Assocs. 816-421-1703 

NJ Fairfield Electroswitch. 201-227-6559 

NJ Marltoa Naudain Assocs. 6069865300 

NY Hempstead Electronec Equip. Co, LTD. 

. 5165365510 

NY Rochester, Upstate Engrg Sis. 716227-4388 

NY Utica Upstate Engrg Sis .. 316797-6721 

NC Raleigh, Wholesale Elea Supp. Co. ... 9168769400 

NC Winston-Salem, LG. White Southern .. 9167263612 

OH Franklin, Rockford Controls. 5167468066 

OH Medina Rockford Controls. 2167263705 

OH Medina Rockford Controls OH, Ina ... 2167263705 

PA Pittsburgh, R F. Clark. 412-242-9500 

SC Greenville, LG. White Southern ... 806271-0630 

TX Dallas Brice Co.... 214-2369808 

TX Stafford Barclay Wholesale Div. . 7162461788 

TX Stafford Brice Co. . 7162461788 

VA Ashland LG. White Southern. 804-752-7055 

WA Kent C.R Parsons & Co.. 206762-7373 

WA Kent C.R Parsons Co.. 206762-7373 

Wl Wauwatosa Lersen Assocs. 414-258-0529 

Local Distributors 

CA Los Angeles Electric Switches . 213-6661310 

FL Ft Lauderdala Peerless Radio Corp. of Fla 

. 306973-4141 

GA Atlanta Georgia Control Ctr.. 404-8768833 

IL Bridgeview, MIdco Comp. Sis. 312-5967777 

MD Kensington, Marine Air Supp. . 301-9469560 

MN St Paul, KD. 1. 612-6467717 

NY Hempstead Electronic Equip. Co.. 5165365510 

NC Raleigh, Wholesale Elctms. 9168769400 

OH Medina Rockford Controls Ohio. 2167263705 

TX Stafford Barclay Whis...... 7162461788 

WA Seatlte, C.R Parsons Co. . 206762-7373 

ELECTROSWITCH, SOUTHERN DIV., Electro 

Switch Corp., 2510 North Blvd, Raleigh, NC 27604, Tel: 

9168360707, FAX: 9168368016; EmpL: 70; Sis. Mgr: 

Steven M. Smith; Z>»sf. Mgr: Lisa C. Tillis. B*1737 

Local Sales Offices & Reps 

AL Huntsvilfo,RW.MitscherCo,ina .... 206882-6050 

CA CampbelL Luscombe Engrg Co. of RF. 

. 4063762020 

CA Irvina Vale Elctms .. 714-551-4004 

CA San Diego, Vale Elctms . 619-693-0113 

FL Clearwater, ElectrocrsA, IrKX ... 8165762233 

GA Lawrencevilla R W. Mitscher Co.. 404-9263239 

IL Itasca Janus Inc.. . 312-2569650 

IN Indianapolis C.C. Electro Sis . 317-2561508 

KS Overland Pk, Electri Rep, Ina . 913-6462168 

MD LaureL R W. Mitscher Co, Ina. 301-498-6090 

Ml Canton, C.C. Electro Sis .... 3163367400 

MN Minneapolis HMR, Ina. 612-8862122 

MO St Louis Electri Rep, Ina. 314-9964421 

NH Salem, Ste. Engrg Ca . 6068965521 

NJ Collingswood R.W. Mitscher Co... 606854-7852 

NJ Englewood Sprung/Nussbaum, Ina .. 201-5665666 

NY Clarenca R. W. Mitscher Co, Ina ..... 7167562350 
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ELECTR 


Manufacturers and Sales Offices Directory 


NC RaleighRW.MitscherCovina... ... 919-848-0941 

OH Tvwnsburg,C.C.Electro Sl&v.......... 216-425-8338 

OR Beaverton,LuscombeEngrgCk). ..... 503-636-6664 

TN Johnson City, R W. Mitscher Co., Inc. 

.... 615-929-7258 

TX Austin, Allied Comps, Inc.. 512-331-4494 

TX Dallas,AlfiedComps,Ina.. 214-238-0408 

VA Shipman, R W. Mitscher Co, Inc. _ 804-263-5154 

Wl Hartiand, Selective SI& Co. . 414-367-1133 

Can Mississauga, Ont, Gidden-Morton Assocs, Inc. 

.. 416-671-8111 

Local DistritMtors 

CA San Diego, Sigma Elctma .. 619-565-2000 

IL Lisle, Components, Ina .. 312-852-7707 

1 Wheeling, Hawk Elctms. .. 312-459-4030 

MA Canton, Impact Sis.. 617-821-1500 

MA Hingham, Sager Elctms. . 617-749-6700 

NJ Cranford, Garden State Inds... 201 -272-6400 

NY Buffalo, Summit Distrs.. . 716-887-2800 

NY Mt Vernon, OAR Indl Elctms.. 914-699-2224 

NY Rome, Rome Elctms. . 315-337-5400 

NY Woodside, Switches Unltd.. 718-478-5000 

NC Charlotte, Dixie Elctma ... 704-377-4348 

OH Solon, Repco Elctma, Inc. . 216-248-8900 

OR Portland, United Radio Supp. .. 503-233-5341 

SC Columbia, Dixie Elctma.. 803-779-5332 

Wi Waukesha Bell Inda . 414-547-8879 

Can Scarborough, Carsten Elctma Ltd. .... 416-495-7705 


ELECTRO-TECH SYSTEMS, INC, 115 E Glenside Ave, 
Glenside, PA 19038, Tel: 215-887-2196, TELEX: 797137; 
EmpL: 13; Sis. Mgr: Sharon Sandy; Dist. Mgr: Stanley 
Weitz 

ELECTRO VECTOR, INC, 6555 Covey Rd, Forestvilla 
CA 95436, Tel: 707-887-2292, TWX: 510 t746-6024; Sis. 
Mgr: Wayne Brigden 

ELECTROVERT, INC, 466 Main SL New Rochella NY 
10801, Tel: 914-633-0222 


ELECTRO WEAVE, 425 Shrewsbury St, Worcester, MA 
01604, Tel: 617-752-8932, FAX: 617-753-2173; FSC No.: 
54207; EmpL: 18; Sis. Mgr: Peter Andrews 


ELFAB CORPORATION, Augat, Inc., 1097 Yates 
Street Lewisville, TX 75067, Tel: 214-221-8776, TWX: 910- 
860-5460, FAX: 214-221-9667; EmpL: 250 
. 0*1346-1347 



BRILL 


ELECTnONICS 
( 415 ) 834-5888 

610 E 10th St . Oakland. CA 94606 

[Electrovert] 


( 213 ) 452-8002 



Electrovert 


Over 

1,000,000 
Termmal 
Stocks 
to Stock. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 p mi . are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500| 


1301 Olympic Btvd., 
Santa Monica, CA 90404 


102^ 6th Avenue, 
Oakland, CA 94606 


Local Sales Offices & Reps 

AL Huntsvilia Rick Bums Assocs, Inc. ... 205-776-9481 

AZ Phoertix, Spectrum .. 602-890-9000 

CA LosAngeleaWileyCa .. 213-661-1611 

CA San Diego, Wiley Co. ... 619-571-2881 

CA San Jose, Au^t Sya Sia.. 408-249-8801 

CO Denver, Spectrum .. . 303-480-9991 

FL Casselberry,SA Inc. .. 305-695-6010 

FL Coral Springa Augat Sla .. 305-755-4364 

FL Orlando, Augat Corp. . 407-345-5255 

FL Tampa, SMI Assoca. 813-999-9999 

FL Winter Pk, Elfab Corp... 305-678-7759 

GA Atlanta Rick Bums Assoca, Ina . 404-951-1181 

IL Crystal Laka Mid-American Reps, Inc. 

. .. 815-455-5310 

IL Downers Grove, Rockford Controls ... 312-960-2046 

lA Marion, Ensco Rep, Ina. 319-377-8551 

KS Shawnee Missioa Microtronics. 913-262-1444 

KS Wichita Ensco Rep, Ina . 316-683-1070 

MD Baltimore, Micro Comp Ina . 301-644-5700 

MA Cantoa Augat Sla. 617-762-3164 

MA Fayesvilla Marathon Sla . 617-875-3566 

MA Faysvilla Marathon Sis, Ltd.. 617-875-3566 

Ml Southfiekt Rathburg Assoca, Ina. 313-559-9700 

MN Edina Augat Sla . 612-925-0255 

MN Edina Mel Foster Tech. Sla . 612-941-9790 

MO Maryland Hgts, Ensco-Rep, Ina. 314-423-3935 

MO SL Charlea Microtronics. 314-946-8500 

NY N. Syracusa Advanced Compa. 315-699-2671 

NY Yonkens, David Sonkin Assoca. 914-968-8282 

NC Raleigh, Rick Bums Assoca, Inc.. 919-876-2224 

OH Cincinnati, Luebbe Sla .. 513-891-5770 

OH Columbua Luebbe Sla .. 614-431-0474 

OH Richfield, Geotronix, Inc. . . 216-659-6100 

OH Trotwooi Geotronix, Ina . 513-252-6700 

OR Portland, Augat Sla. 503-256-4596 

OR Portland, Elctm. Mktg Grp.. 503-684-5935 

PA Allison Pk, Geotronix, Ina . 412-487-1770 

PA Pittsburgh, Luebbe Sla . 412-364-0490 

PA Prospect Pk, Elf Sla Co.. 215-534-3340 

TX Dallaa Augat Sla. 214-788-4211 

UT Murry, Butterworth Mktg.. 801-268-2244 

Ur Ogdea Spectrum. 801-972-8552 

VA Huddlestoa MicroOomp Inc. . 804-297-6295 

WA Bellevua Augat Sla . 206-451-9777 

WA Redmond, Elctm MWg Grg, Ina. 206-882-0962 

Wl West Bend, Rockford Controls. 312-960-2046 

PR Rio Piedraa DK. Mktg. 809-765-5380 

Can Mississauga OnL Augat Elctma, Ina 

. 416-677-9141 

Can Nepean, Ont, Electro Source, Ina. 613-726-8834 

Can Rexdale, Ont, Electro Source, Ina .... 416-675-6871 

Can Vancouver, Davet^ Mktg . 604-430-3680 

Local DisMbutors 

AZ Phoenix, Cetec Elctma. 602-272-7951 

AZ Phoenix, Force Elctma . 602-437-1060 

CA Chatsworth, Cetec Elctma. 213-700-0914 

CA Irvine, Cetec Elctma. 714-250-4141 

CA Los Angelea Cetec Elctma. 213-773-6521 

CA San Diego, Cetec Elctma. 619-278-5020 

CA Santa Clara Cetec Elctma . 408-748-8550 

CT BetheL Heilind Elctma. 203-797-8600 

MA Peabody, Time . 617-532-6200 

MA Wilmington, Heilind.617-657-4870 

TX Dallaa Force Elctma. 214-351-2050 


ELFORM, INC, P.O. Box 7362, Reno, NV 89510, Tel: 702- 
356-1734, TWX: 510-600-5662 ELFORM, FAX: 702-356- 
1742; S/s. Mgr.'Roger R. Reinke 



FAX: 619-458-0267 

ELGAR ELECTRONICS CORPORATION, 9250 
Brown Deer Rd, San Diego, CA 92121, Tel: 619-4500085, 
800-854-2213, TELEX: 211063 ELSD UR; FSC Na: 25965; 


EmpL:275.... 0*1242,2188-2194 

Local Sales Office & Reps 

AL Huntsvilla BecKXMi.. 205-881-1136 

AZ Tempa Trembly Assoa. 602-967-2058 

CA Redondo Beach, Ward/Davis Assoca 

.. 213-643-6977 

CA San fXego, Ward/Davis Assoca. 619-292-1000 

CA Santa Clara Ward Davis Assoca . 408h245-3700 

CO Wheat Rkdga Trembly Assoca . 303-421-8900 

FL Boca Ratoa Beacon. 305-997-5740 

FL Clearwater, Beacon. . 813-796-2378 

FL Longwood, Beacon ... 407-332-1940 

GA Atlanta Beacon. 404-256-9640 

IL ^ington Heighta Dytec/MIdwest. 312-255-3200 


IN Indianapolia Dytec/MWwest.......... 317-297-5988 

KS Lenexa Dytec/South. . .... 913-888-0215 

KS Wichita Dytec/South, Ina ............ 316-945-7090 

MD UureLEIctmMktgAssoca .......... 301-953-7800 

MA Beverly, P. Jenks Assoca ............. 508-921-4600 

Mi Madison Heighta WKM Assoca ...... 313-588-2300 

MN EdinaDytecInstra.. 612-831-7169 

MD Maryland Hgts, Dytec/South ......... 314-739-0665 

NV Las Vegaa Trembly Assoca ... . 702-739-9770 

NM Aibuc^erqua Trembly Assoa ......... 505-266-8616 

NY Great NecKRTI . 516-829-3770 

NY Syracusa Labtronics . 315-455-7314 

NC Raleigh, Beacon. . 919-787-0330 

OH Dayton, WKM Assoca. 513-434-7500 

OH Independence. WKM Assoca . 216-524-5930 

TX Richardson, Testech, Ina. 214-644-5010 

OR Wilsonvilla Syntek.. 503-682-2750 

PA Pittsburgh, WKM Assoca .. . 412-892-2953 

PA Plymouth Meeting Elctm Mktg Assoca 

. 215-828-7400 

UT Salt Lake City, Trembly Assoca.. 801-295-4703 

WA Bellevua Syntek..... 206-462-7700 

Wl Brookfield, Dytec Midwest .. 414-792-0320 

EXP CA, San Diego, Elgar IntL Corp. ... .. 619-450-0085 
PR Santurca Beacon. 809-728-5040 

ELGAR/INTEPRO SYSTEMS, 9250 Brown Deer Road 

San Diego, CA 92121, Tel: 619-458-0261, 1-800-854- 

2213, TELEX: 211063 ELSO Ua FAX: 619-458-0267; 

EmpL: 250; S/s. Mgr.-Sam Lewis .. D*1242 

Local Sales Offk^ & Reps 

FL Huntsvilte, Beacon ... 205-881 -1136 

AZ Tempa Trembly Assoca. 602-967-2058 

CA Redondo Bch, Ward/Davis Assoca .. 213-643-6977 

CA San Diego, Ward/Davis Assoca. 619-292-1000 

CA Santa Clara Ward Davis Assoca. 408-245-3700 

CO Wheat Ridga Trembly Assoca . 303-421-8900 

FL Boca Raton, Beacon. 305-997-5740 

FL Clearwater, Beacon. 813-796-2378 

FL Longwood, Beacon .. 407-332-1940 

GA Atlanta Beacon. 404-256-9640 

IL Arlington Heighta Dytec/Midwest. 312-255-3200 

IN Indianapolia Dytec/Midwest.... . 317-297-5988 

KS Lenexa Dytec/South. 913-888-0215 

KS Wichita Dytec/South, Ina . 316-945-7090 

MD LaureL Elctm Mktg Assoca . 301-953-7800 

MD Maryland Hgta, Dytec/South . 314-7390665 

MA Beverly, P. Jenks Assoca. 508-921-4600 

Ml Madison Hgta, WKM Assoca. 313-588-2300 

MN Edina Dytec Instra .. 612-831-7169 

NV Las Vegaa Trembly Assoca .. 702-739-9770 

NM Albuquerqua Trembly Assoca. 505-266-8616 

NY Great Neck, RTI . 516-829-3770 

NY Syracusa Labtronics . 315-455-7314 

NC Raleigd Beacon. . 919-787-0330 

OH Dayton, WKM Assoca . 513434-7500 

OH Independenca WKM Assoca .... 216-524-5930 

OR Wilsonvilla Syntek..... r. 503-682-2750 

PA Pittsburgh, WKM Assoca .... 412-892-2953 

PA Plymouth Meeting Elctm Mktg Assoca 

. 215-828-7400 

TX Rlchardsoa Testech, Ina. 214-644-5010 

UT Salt Lake City, Trembly Assoca. 801-295-4703 

WA Bellevua Syntek. 206-462-7700 

Wl Brookfield, Dytec Midwest . 414-792-0320 

EXP CA/San Diego, Elgar IntL Corp.. 619450-0085 

PR Santurca Beacon. 809-728-5040 

ELGENCO, INC., Box 460, Hurricana UT 84737, Tel: 801- 

6354954, FAX: 801-635-2158; FSC No.: 15455; S/s. Mgr: 

D. E Beecher .. . D*1246-1251 

Local Sa/es Offices & Reps 

CA Sherman Oaka Windsor Dynamics ... 818-9904173 

CA Sunnyvaia N-S Westronics. 408-745-1102 

CT Meriden, Polytek Assoa . 203-634-4499 

MA Ashland, Polytek Assoa . 508-8814741 

NJ Marmora SWR Tech, Ina . 609-390-0094 

NM Albuquerqua Technology Mktg Assoa 

. 505-345-8921 

PA BroomalL SWR Tech, Ina . 215-353-6639 


ELGIN ELECTRONICS, Combustion Engineering 
5533 New Perry Hwy, Eria PA 16509-3570, Tel: 814-864- 
4921, TWX: 510-699-6870, FAX: 814-864-1260; EmpL: 
500; Sis. Mgr: D. Selmon 

ELITE ELECTRONIC ENGINEERING CO, 1516Centre 
Circte, Downers Grova IL 60515, Tel: 312495-9770, FAX: 
312495-9785; FSC No.: 099-9999; EmpL: 34 

ELITE ELECTRONICS, INC, 1408 Summit - Suite 65, 
Plano, TX 75074, Tel: 214-881-0026,800-553-4376, FAX: 
214424-7299; ^L: 4 


LoceJ Sales Off ices & Reps 

CA Fremont, Abel & Assoca... 415-7944030 

CO Englewood, Chinook Tech. Sla ....... 303-933-9007 


North American offices only. Fbr worldwide reps & distributors, see Voi. W. EEM 1989 
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Manufacturers and Sales Offices Directory 


ELPAZ 


FL Davie, Edwin WeisI .. 30&474-5601 

MD Baltimore, Chesapeake IndL Mktg. .... 301-653-0476 
MN Golden Valley, Ambassador IndL Mktg. Inc. 

. 612-542-8437 

Rl Cumberland, Haddad Sis.. 508-584-1880 

EXP . 800-553-4376 

EXP Plano, TX, Elfte Elctms. Inc.. 800-553-4376, 

ELITE SOFTWARE DEVELOPMENT, INC, P O. Drawer 
1194, Bryan, TX 77806, Tel: 409-846-2340, FAX: 409-846- 
4367; EmpL: 9; Sis. Mgr.- Terri J. King 


ELLIOT^ 

/Jordan 


FAX: 215-296-0657 

ELLIOTT/JORDAN, A Sub. of Vishay 
Intertechnology, 63 Lincoln Highway, Malvern, PA 
19355, Tel: 215-644-1300, TWX: 510-668-5812; EmpL: 
500; Dist. Mgr: Iris Demeritt . A*1948'19^ 

For sales office, representative, and distributor information, 
see Vishay Resistive Systems Group. 


(ELMA 


FAX: 415-656-3783 

ELMA ELECTRONIC INC., 41440 Chiisly Street, 
Fremont CA 94538, Tel: 415-656-3400; EmpL: 35; Sts. 

Mgr: Kris Holla. B«1738; C»1036-1037,1585; 

□•1120-1121 

Local Sales Offices & Reps 

AL Huntsville, Pen-Tech . 205-881-9298 

AZ Scotsdale, I.M. Systems. 602-948-1495 

CA Cupertino, West-Comp, Inc.. 408-245-3100 

CA Fremont Bear Resources. 415-793-1064 

CA Fremont ELMA Elctm. Inc. 415-656-3400 

CA Irvine, Baber-Woolf. 714-261-6877 

CA Orange, Viatek. 714-634-8411 

FL Boca Raton, Pen-Tech . 407-394-7400 

FL Orlando, EM.S. . 407-849-0245,800-824-0079 

FL Oviedo, Pen-Tech . 407-366-8706 

GA Roswelt Pen-Tech . 404-751-1604 

IL Elmhurst F.F./Hill Gray Inc.. 312-832-4101 

MD Lisbon, Samuel K MacDonald Ina.301-982-1088, 

301-442-1590 

MN PlynxHJth, James R. Johnson & Assocs. 

. 612-478-9442 

NH Nashua, Bell Controls Inc. . 603-882-6984 

NY Amsterdam, Traxonics Inc.. 508-843-1445 

NY Port Chester, Radiation Elctms., Inc. .. 914-937-2300 

NC Greensboro, Pen-Tech . 407-366-8706 

MA Beachwood, Land Elctm Supp. Co. ... 216-831-9555 

OH Strongvilie, Dolfuss-Root & Ca . 216-238-0300 

PA King of Pmssia, KSi . 215-783-6400 

PA Philadelphia, Samuel K. MacDonald Irxx 

. 215-545-1205 

TX Plano, Vielock Assocs.. 214-881 -1940 

WA Bellevue, Cascade Data Mktg., Inc..... 206-747-6190 

Local Distributors 

CT Wallingford, Sager ElctrL Supp. Co..... 203-265-4600 

IL Villa Pk, Melvin Elctms... 312-279-5010 

MA Lynn, Land Elctm Cupp. Co.. 617-592-2220 

MA Waltham, Vantage Elctms. CorpL. 617-894-8690 

NJ Cranford, Garden State IndL Elect .... 201-272-6400 

NJ Cranford, Garden State IndL, ina ...... 201-272-6400 

PA Philadelphia, PEI-Genesis . 215-568-7400 

ELMA ENGINEERING, 1066 E Meadow Grcle, Palo Alto, 
CA 94303, Tel: 415-494-7303, TELEX: 345-560; FSC No.: 
59810; EmpL: 38; Sis. Mgr: T. A Beno; Dist Mgr: T. A 
Beno 

ELMAG DIVISION, Lindgren RF Enclosures, 3750 
Prospect Ave, Riviera Bch, FL 33404, Tel; 407-881-9292, 
FAX: 407-844-4175; FSC No.: 23160; EmpL: 15 


ELMEC 

DELAY LINE 


FAX: 213-265-1908 

ELMEC TECHNOLOGY OF AMERICA, 1225 Ridge 
Crest SL Monterey Pk, CA 91754, Tel: 213-265-1861; Sis. 
Mgr: Steve Sameshima .. A*1558-1S63 


ELM SYSTEMS, 1101 Brown SL Wauconda, IL 60084, Tel: 
312-526-5003, FAX: 312-526-5022 



FAX: 401-728-5390 

ELMWOOD SENSORS, 500 Narragansett Park Drive, 
Pawtucket Rl 02861, Tel; 401-727-1300, TELEX; 6814066 
ELMWCX)D; EmpL: 1,0006; Sfe. Mgr: Steve Fox 

. 8 * 1894-1895 

Local Sales Offices & Reps 

AL Decatur, Tena Tech. Sis. . 205-350-0630 

A2 Phoenix, O'Donnell SW .... 602-944-9542 

CA San Diego, O'Donnell Assocs. .. 619-578-1645 

CA San Jose, O'Donnell Assocs. . 408-432-1940 

CA Torrance, O'Donnell Assocs.. 213-539-9664 

CO Boulder, Front Range Mktg.. 303-443-4780 

FL Coral Springs. CBC Electronics... 305-755-1111 

FL Longwood, CBC Elctms.. 407-831-5390 

FL Tampa. CBC Elctms. . 813-969-1901 

GA Marietta, Tena Tech. Sis.. . 404-971-1417 

IL Arlington Heights, Thermek. 312-577-6900 

IN Fort Wayne, O. Bromberg. 219-456-6010 

KY Louisville. O. Bromberg. 502-456-1498 

KY Southgate, O. H. Bromberg & Assocs. 

. 606-781-0221 

MD Glen Bumie, Faber-Renoff, Ina . 301-768-4554 

MA Danvers, C. K Burnham Assoa. 508-774-0111 

Ml Brooklyn, Engineered Comps.. 419-475-4900 

MN Minneapolis, C. Listug Sis. . 612-881-8143 

MO St Louis, Hill & Co. 314-432-1136 

NH Durham, C. H. Burnham Assoc. 603-868-2282 

NJ Pitman, Colaid Corp.. 609-589-5866 

NM Albuquerque, O'Donnell Assocs. ..... . 609-889-4522 

NY Fairport Bastian Sis.. 716-223-0237 

NY Larchmont G. M. Moch Co.. 914-834-3530 

NY Syracuse, R M. Scanlon & Assocs. ... 315-437-1271 

NC Raleigh, Tenn-Tech. 919-779-3309 

OH Cleveland, Allied Entpra .. 216-779-0080 

OH Daytoa O. K Bromberg. 518434-8788 

OR Hillsboro, Temco-Northwest . 503-649-8375 

PA Murrysville, Allied Entpra . 412-325-3200 

NJ Pittman, Colrud Corp.. 609-589-5866 

Rl Woonsocket C. H. Burnham Assoc.... 401-762-9889 

TX Austin, Ion Assoca . 512-331-7251 

TX Grand Prairie, Ion Assoca . 214-647-8225 

TX Houston, Ion Assoca . 718537-7717 

LIT Midvale, Front Range Mktg.. 801-566-2500 

VA Midlothian, Daniel E Boehling Assoca 

. 804-794-5879 

WA Bellevue, Lehr Assoca. 206-4589993 

WA Birch Bay, Temco EC.. 206-371-0423 

WA Bothelt Temco Northwest . 206-821-5434 

WA Spokane, Temco Northwest . 509-534-8635 

Wl Milwaukee, R Zingler. 414-351-5005 

Can Mississauga, OnL Andy Baumen Assoca 

. 416-8282600 

ELNA AMERICA, INC., 5686 Corporate Ava, Cypress, CA 
90630, Tel: 714-761-8600, TELEX: 68-6427, TWX: 918 
346-6730, FAX: 714-761-9188; Sis. Mgr: Michael S. 
Olson; Disf. Mgr.'Michael S. Olson 

Local Sales Offices & Reps 

AL Huntsville, Jack Harvey & Assoca .... 205-461-8591 

CA Santa Clara, C-Com Sla. 408727-2266 

CA Westminster, West Elctma Sla . 714-8980120 

CO Boulder, R a Entpra, Inc. . 308447-9211 

FL Uuderhilt Innovative Mktg. .. 305-485-6869 

GA Norcross, Jack Harvey & Assoca. 404-449-4643 

IL Berkeley, ESA Techa Mktg.. 312-544-0120 

IN Ft Wayna M/S Sla . 219-4383023 

KS Prairie VL Lima & Assoca . 913-642-7471 

MA Norwood, JMG Ina . 617-762-5333 

Ml W. Bloomfield, Jack Harvey & Assoca 

. 318737-9122 

MN Bloomington, Mumco .. 612-8544161 

MN St Paut Mumco, Ina . 612-5683594 

NJ Kenilworth, Ventronic's . 201-272-9262 

NC Research Triangle Paik, Jack Harvey & Assoca 

. 918361-5885 

TN Knoxville, Jack Harvey & Assoca. 618524-7057 

TX El Paso, Alexander, Gene Entpra. 918542-0091 

TX Euless, W. Pat Fralia Co.. 817-267-3577 

WA Bellevue Caruso & Co.. 2084588811 

Can Islington, OnL Pipe-Thompson Ltd. ■. 4182382355 

ELNETIC ELECTRONICS, INC, P.O. Box 88232, Los 
Angelea CA 900088232, Tel: 2185181546; FSC No.: 
98460; EmpL: 25; Ste. Mgr: Ernest H. Carlson, Jr. 



FAX: 714-241-7293 

ELPAC COMPONENTS, Elpac Electronics, Inc., 

3131 & Standard Avei, Santa Ana, CA 92705, Tel: 714-978 

4440; EmpL: 130 . A*10781077,16581657 

Local Sales Offices & Reps 

AZ Phoenix, Eltron . 602-2682164 

CA San Diego, Digit Trust . 7144985749 

CA San Jose, Ruppert Sla. 408998-8717 

CA Santa Ana Jim Degerstrom. 714-9794440 

OR Beaverton, Harry Levinson ..... 503-6981312 

FL Orlando, Honeyco Ina. 407-291-7931 

IL Highland Park, Bransky Sla. 312-4382375 

IN Indianapolis, J.C.Hofstetter Co.. 317-897-7914 

MA Needham Heights, Todino Engr. Sla .. 617-444-7925 

MN Bloomington,Smiley-ScottAssoca ... 612-8885551 

NJ Er^iewood, Harold Gray Assoca . 201-894-0894 

OH Dayton, J. C. Hofstetter Co. . 5182981010 

OH Medina. J. C. Hofstetter Co.. 218241-4880 

WA Seattle, Harry Levinson Co.. 208382-1300 

Wl Cedarburg, Bransky Sla .:. 414-377-6837 

Local Distributors 

CA Chatsworth, Mil-Comm . 8189983111 

CA Inrine Kelex. 714-8681230 

FL Melbourne, New Yorker . 407-727-0955 

FL Lighthouse Point RC. Simon. 407-941-2757 

Wl Milwaukee, Progressive. 414-321-4722 

IL Northbrook, Classic Components. 312-272-9650 

IL SkoWa Kellner Elctma . 312-677-1120 

lA Cedar Rapids. Dee Elctma . 319-3687551 

MA Andover,AvedElctma. 5086883800 

NJ S. Hackensack, Waltech . 201-641-7300 

NY Mamaroneck, New Yorker Elea. 914-6987600 

NJ Wiippany, American Distr. Ina. 201-4280510 

NY Elmsford, Ancar . 914-592-7100 

OH Dayton,ElectroSuppL. 5182995020 

OK Tulsa, Altair Co.. 918252-5781 

TX Houston, Altair Co.. 718462-3029 

TX Richardson, Altair. 214-231-5166 

VA Charlotta Kellner. 802-4283250 

WA Seattle, Kam Elea. 208382-1300 

Wl New Berlin, Classic. 414-7885300 

Wl Racine, Badger Elctma. 414-637-1256 


^lE 

ELPAC 


FAX; 714-241-7293 

ELPAC POWER SYSTEMS, Elpac Eiecironics, 

Inc., 3131 S. standard Ava, Santa Ana CA 92705, Tel: 
714-9794440; ErrpL: 170; Sis. Mgr: K Myers; Dist. Mgr: 
H. Myers .. 0*1744-1746 

Local Sales Offices & Reps 

CO Broomfiled, Hannah-Hili. 303-460-0602 

Local Distributors 

MA Burlington, Marshall Inda. 617-272-8200 

MA Burlington,QPLElctma... 617-2292424 

Ml Livonia Marshall Inda . 3185285850 

MN Plymouth, Marshall Inda. 612-5592211 

NJ Cranford, Garden Slate IndL . 201-272-6400 

NJ Fairfield, Marshall Inda . 201-882-0320 

NJ Ml Lauret Marshall Inda . 609234-9100 

NY Hauppauga Broadline Elctma... 212-895-6232 

NY Hauppauga Marshall Inda. 5182782424 

NY Johnson City, Marshall Inda .......... 607-7981611 

NY Rochester, Marshall Inda. 7182387620 

NC GreensboraHammond........... 919275-6391 

OH Dayton, Marshall Inda. 5182388088 

PA Philadelphia Shap Elctma. 2189693300 

SC Greenvilla Hammond Elctma. 8082384121 

TN Austin, Marshall Inda.. 512-4585654 

TX DallaaHeilindElea..... 214-351-2050 

TX DallaaMarshallInda ................. 214-2385200 

TX Houston, Marshall Inda. 7187896600 

TX Houston, Newark Elctma .. 718782-4800 

WA Bellevua Marshall Inda. 208747-9100 

Wl NewBertiaClassicCompa.... 414-7885300 

ELPAZ INSTRUMENTS, INC, 160 N. Craig SL Pittsburgh, 
PA 15213, Tel: 412-687-8700, FAX: 412-687-8702; FSC 
Na; QA2J2; EmpL: 15; Ste. h/lgr: Stephen Phelps; Dist. 
Mgr: Steph^ Phelps 


EEM1989 


North American offices oniy. FOr woridwide reps & distributors, see Voi. W. 


681 





























































































































































E-LP 


Manufacturers and Sales Offices Directory 


E-L PRODUCTS CORP, Sub.of Aslronics Co, 77 
Clean Rd, E Aurora* NY 14052, Tel: 716-655-0800, FAX: 
716-655-0309; EmpL: 100; m. Mgrj Patrick McCann 

ELTEC INSTRUMENTS INC, PC. Box 9610, Daytona 
Bch, FL 3202a Tel: 904-253-5328, TWX: 810-832-6294, 
FAX: 904-258-3791; EmpL: 120; Sis. Mgrs Douglas S. 
Armstrong 

ELTROL CORPORATION. 20942 Osborne Street, Bldg. 
I, Canoga Park, CA 91304, Tel: 818-709-0131, FAX: 818- 


709-0132; FSC Na: IER54; EmpL: 6; Sfe. Mgr: Terry E 
Donovan ... B*1241 

Lxjcal Sales Offices & Reps 

CA Glendale, HalbarAssocs... 818-246-8263 

OH BroadviewHgts,ControlledProda ... 216-838-5700 

^VOiDIYISION OF ZUMBACH ELECTRONICS 


CORPORATION, 140 Kisco Avenue, Mt KIsco, NY 
10549, Tel:914-241-1008, TWX: 910-250-5181, FAX: 914- 
241-7096; Sfe. Mgr.-Thomas H. Stein 

EMCA/ROHM & HAAS, 160 Commerce Dr, 
Montgomeryville, PA 18936, Tel: 215-855-1000, TWX: 710- 
566-1128; EmpL: 70; Sis. Mgr: Charlie McBride; Dist. Mgr: 
JohnWagnon 

EMCO ELECTRONICS, 31 Sheer Plaza, Plainview, NY 
11803, Tel: 516-845-7080, TELEX: 276590, FAX: 516-845- 
7082; EmpL: 12; Sis. Mgr: K Berkowitz; Dist. Mgr: Jay 
Robinson 


Local Sales Offices & Reps 
CA Chula Vista, Brooks-Moore & Assocs. 

.. 619-563-8520 

La Canada, Broote-Moore & Assocs. 

.. 816-790-8358 


CA Santa Ana, Brooks-Moore & Assocs... 714-541-2044 

GA Atlanta. Brownell Electro Inc. 404-762-5181 

IL Chicago, Best Rep Ca. .. 312-992-1055 

MA Burlington, ELL Instr.. 617-272-9450 

NJ Bellevilie, D. F. Tobias & Co.. 201-751-8680 

OH Cleveland, Weschter Elec. Corpi . 216-238-2550 

PA Philadelphia,SunshineSci.Instr.Ina.. 215-673-5600 

TX Arlington, Ev Smith Sla. 817-572-2911 

TX Houston, Ev Smith Sis. .. 713-931-0403 

Local IXstributars 

CA Dublin, Std. Meter Lab.. 415-8264837 

CA Glendaia Ir^tr. Meter Specialties ..... 818-243-0416 

CA S. Pasadena, Dae instr. & Svc, inc. ... 213-942-8843 

LA Harahan, IndL Instrs. Works. 504-733-8355 

MD Sparks,Ell.Instrs. . 301-771-4800 

NJ Belleville, Miscorp . 201-751-1190 

PA Norristowr\ Kirrrt^ly-Jarnes. 215-666-7286 

TX Beaumont Straughn Elctms.. 409-838-4563 

TX Houston, American Analog . 713-941-7265 

TX Houston, Meters & instrs.. 713-644-1631 

W1 Milwaukee, E-M Instrs.. 414-272-7799 



Local Sales Offices & Reps 

AZ Phoenix, Finn-Pat Co, Inc. ............ 602-954-0301 

CA Saratoga,Testco ..... ............... 408-253-1900 

CO Littleton, MRC. . 303-7944684 

CT Bioornlield, Sands Co./Sir Assocs..... 203-243-9343 

FL Maitland,eaIna. 305-660-9600 

GA Atlanta Wallace Eiecbontes .......... 800-3343518 

IL Elk Grove Viliaga Carlson Elctm. Sis. 

... 312-956-8240 

IN IndianapoRa Precisiorl Elctra Cornps. 

. 317-842-3740 

lA Cedar Rapida Carlson Elctm. Sis.. 319-377-6341 

KS Wichita Palatine .. 319-365-8071 

MA Westford, SIR Assocs... 617-692-2500 

Ml West Bloomfield, Granneman & Mize 

. 317-849-2000 

MN Minneapolia OEM Proda ... 612-541-0236 

MO HazelwoodtPalatine .. 314-839-0800 

NJ Livingston, Eagle Sis. Co.. 201-992-2030 

NC Kemersville, Wallace Electronics. 919-996-2742 

OH Worthington,ElctraSla&Technig. ... 614-438-2622 
PA Glenshaw, H. C. Johnson Agencies ... 412-487-1246 
PA King of Prussia Freedmarr-Malta Assocs. 

.. 215-337-9211 

UT Salt Lake City, MRC .. 303-7944684 

WA BellevuaTestco. 206-4547422 

Wi Milwaukee, Carlson Elctra Sts.... 414476-2790 

Can Toronta OnL Norgay Entprs, Ltd.. 416-259-9663 


ENERCO, INC, 9615 W. Marginal Way S, Seattia WA 
98108, Tel: 206-762-1422; EmpL: 5; Sfe. Mgr: Lee Rabie 


EMCO HIGH VOLTAGE CO. 


FAX: 209-223-2779 

EMCO HIGH VOLTAGE CO., 11126 Ridge Road, Sutter 
Creek, CA 95685, Tel: 206-223-362a TELEX: 
5101008006; FSC No.: 3T243; EmpL: 38; Sis. Mgr: 
Roxanne McCoy . 0*1751-1757 

E/M CORPORATION. 2801 Kent Avenua P.O. Box 2400, 
W. Lafayette. IN 47906, Tel: 317-497-6346, FAX: 317-497- 
6348; FSC No.: 11770 

EMCOR PRODUCTS, Crenlo, Inc., 1600 Fourth Ave. 
NW, Rochester. MN 55901, Tel: 507-289-3371, FAX: 507- 
287-3405; Sfe. Mgr: John Horton. C«1039 

EMC TECHNOLOGY INC, 1971 Old Cuthbert Rd, Cherry 
HilL NJ 08034, Tel: 609-429-7800, TWX: 710 896 0193, 
FAX: 609-429-6814; FSC No.: 24602; EmpL: 70; Sis. Mgr: 
Peter Semitschew 

EMDS, INC, 16618 Oakmont Ava, Gaithersburg, MD 
20877, Tel: 301-840-5710, FAX: 301-840-8589; Sis. Mgr: 
Patrick E Roney. D*1252 

EMERSON COMPUTER POWER. 330 Standard SL 
Santa Ana CA 92702, Tel: 714545-5581, TELEX: 67- 
8460, FAX: 714-540-6718; FSC No.: W. T. Brummett; EmpL: 
800; Sfe. Mgr-R L Calvin; D/sf. Mgr-W. Rhodes 


FAX: 714-838-2967 

E.M.S., Div. of Sandberg Industries, 2922 Dow Street 
Tustin, CA 92680, Tel: 714-669-9473, TWX: 910-595- 
2767; EmpL: 125; Sis. Mgr: Duane Halverson, VP Sis.; 


Dist. Mgr: Noel Kennedy. . C*1713-1715 

Local Sales Offices & Reps 

TX Austia Allied Comps, Inc. . 512-258-7558 

TX Dallaa Allied Comp, Ina. 214238-0408 

TX Dallaa Allied Comps, Ina . 214238-0408 

VA Restoa Tytronics Tech. Sla . 703-620-4600 

VA Restoa Tytronics Tech-SIs.. 703-620-4600 


E M S DEVELOPMENT CORP, 100 Sea La, 
Farmingdale, NY 11735, Tel: 516-293-7900, FAX: 516- 
6941093; FSC No.: 51435; Empl.: 100; Sis. Mgr: Bob 
Solomon 

EMTRONIX CORPORATION, LEM, SA. Geneva 
Switzerland, N114 W. 19225 Clinton Dr, Germantown, WI 
53022, Tel: 414255-2620, ESYLNK: 629-38203, FAX: 
414255-0653; Empl.: 53; Sis. Mgr: Richard Koerber 

EMULATION TECHNOLOGY, INC, 2368B Walsh Ave, 
Bldg. D, Santa Clara CA 95051, Tel: 408-982-0660, TELEX: 
981866, FAX: 408-982-0664; Empl.: 9; Sis. Mgr: Joseph J. 


BaglieraJr. . C*1348 

Local DistritKitors 

CA Monterey, Adsuns/MacDonald Entrpa 

. 408-373-3607 

CO Denver, Alliance Elctma CO. 303433-1648 

Ml BloomfieidHiilaMackellarAssocs. ... 313-335-4440 

TX Allen, Prime Distributing Co. . 214231-0170 


ENCLOSURE CORP, 2900 Wharton Rd, Bristol, PA 
19007, Tel: 215-785-2900, FAX: 215-785-2960; FSC No.: 
32360; EmpL: 120; Sis. Mgr: Gene Goldner 


ENERGY CONCEPTS INC, 6351-A Yarrow Drive, 
Carlsbad, CA 92009, Tel: 619438-2202, TELEX: 01830, 
FAX: 619438-0694; FSC No.: 01830; EmpL: 16; S/s. Mgr: 
Pete Steinmetz 

ENERGY ELECTRONIC SYSTEMS, INC, 9486 
Deereco Rd, Ttmonium, MD 21093, Tel: 301-252-2240, 
800-233-4544, FAX: 301-561-5412; EmpL: 35; S/s. Mgr: 
Mike Lynch 



FAX: 301-699-8107 

ENERGY, LTD, 4714 Upshur Street Bladensburg, MD 


20710, Tel: 301-699-1144; EmpL: 10 . D*2195 

Local Sales Offices a Reps 

MD Bladensburg, Energy, Ltd.. 301-699-1144 

Local Distributors 

MD Bladensburg, Energy, Ltd... 301-699-1144 



Please call factory for sales offices and nearest repa 

EMHART CANADA, LTD, See Mallory Components 
Div. 

EMICO INC, Box 368, Dublin, PA 18917, Tel: 215-249-9330, 
FAX: 215-249-9336; FSC No.: 85925; EmpL: 100; Sis. 
/bfga* C. Davis 

EMI GENCOM INC, See THORN EMI Gencom Inc. 

EMI TECHNOLOGY INC, See THORN EMI 
Technology Inc. 

EMM SEMI, SUB OF EM & M, See GTE Microcircuits 


ENCODER DIV, LITTON SYSTEMS, INC, See Litton 
Encoder Div. 

ENCODER PRODUCTS. 1601 B Dover RcL Sandpoint ID 
83864, Tel: 208-263-8541, FAX: 208-263-0541; Empl.: 
100; S/s./Vgr.'Vance Conner 

ENDEVCO, 30700 Rancho Viejo Rd, San Juan Capistrano, 
CA 92675, Tel: 714493-8181, TELEX: 68-5608, TWX: 
910-596-1415; FSC No.: 95411; Empl.: 400; Sis. Mgr: D. 
McMahon 

ENDICOTT COIL CO, INC, 24 Charlotte SL Binghamtoa 
NY 13905, Tel: 607-797-1263, FAX: 607-797-0151; EmpL: 
110; S/s./Vgr-'Ttromas E Frank 


ENERGY SYSTEMS, 21550 Oxnard SL Woodland Hilla 
CA 91367, Tel: 818-716-9004; EmpL: 25 

. 0*1254-1255,2196-2197 

ENGINEERED ASSEMBLIES CORP, 429 Getty Ave, 
Clifton, NJ 07011, Tel: 201-340-0600, 1-800-950-9111, 
FAX: 201-340-0623; Empl.: 50; Sis. Mgr: P. Teen; Dist. 
Mgr-P. Teen. 0*1491 

Local Sales Offk:^ & Reps 

FL Orlando, Engrd. Assemblies Corp.. 407-291 -6710 

GA Atlanta Engrd. Assemblies Corp.. 404-525-0676 

MA Boston, Engrd. Assemblies Corp. . 617-227-5455 

NC Raleigh, Engrd. Assemblies Corp.. 919-790-9700 


Q \£yfy aA<T‘^ 


SHUNTS 


o 



ErKflcott 

Research 

Group.inc 


ENGINEERED COMPONENTS CO, P. O. Box 8121, 
San Luis Obispo, CA93403-8121, Tel: 805-544-3800, FAX: 
805-544-8091; FSC No.: 32440; EmpL: 250 

ENGINEERED MAGNETICS, INC, A Fleet Aerospace 
Company, 18435 Susana Rd, Rancho Dominguez, CA 


FAX: 317-823-4835 

EMPRO MANUFACTURING COMPANY, INC, P.O. 
Box 26060, Indianapolia IN 46226, Tel: 317-823-4478; 
Empl:25... 0*1253 


FAX: 607-754-9255 

ENDICOTT RESEARCH GROUP, 2601 Wayne SL P O. 
Box 269, Endicott, NY 13760, Tel: 607-754-9187, TWX: 
510-252-0155; FSC No.: 63312; EmpL: 150 
. 8*1076-1077,1142; 0*1758-1759 


90221, Tel: 213-635-9555, TWX: 910-325-6208; FSC No.: 
06509; EmpL: 250 

ENGINEERING DESIGN & SLS, One EOS. Way, 
Danvilla VA 24541, Tel: 804-792-6405, FAX: 804-792- 
6415;EmpL:75; S/s. Mgr. MarkGignac 
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North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


EPSON 


ENGINE SYSTEMS DIVISION, Simmonds Precision, 
P.a Box 310, Norwich, NY 13815, Tel: 607-335-5000, 
TWX: 510-261-7776; EmpL: 750; Sis. Mgrj G D. 
Cummings 

ENGLER INSTRUMENTS OPERATION, See Stemqo 
Instruments, Colt Inds. 

ENI, INC., Emerson Electric Co., lOOHighpowerRoad, 
Rochester, NY 14623, Tel: 716-427-8300, TELEX: 671- 
1542 ENI UW, FAX: 716-427-7839; EmpL: 348 

. D-IOII 


Local Sales Offices & Reps 

AL Huntsville, Teqspec. 205-721-1701 

AZ Tempe, Trombly Assocs.. 602-967-2058 

CA Los Angeles, Scientific Devices. 213-477-8556 

CA Santa Clara, ENL Inc. . 408-727-0993 

CO Wheat Ridgo Trembly Assocs. . 303-421-8900 

FL Palm Harbor, Teqspec. 813-785-2276 

GA Norcross, Teqspec . 404-242-7215 

IL Elmhurst Sector Engrg.. 312-530-7850 

IN Indianapolis, Sector Engrg.. 317-842-1120 

KS Lenexa, Ramsey Assocs. . 913-541-1007 

MD Silver Spring, Gawler Knoop Co.. 301-58^4406 

MA Westford, ICS Assocs. . 617-692-3545 

Ml Madison Heights, WKM Assocs. . 313-588-2300 

MN Minneapolis, Sector Engr^. 612-593-1809 

MO St Louis, Ramsey Assocs.. 314-532-9386 

NV Las Vegas, Trembly Assocs.. 702-739-9770 

NM Albuquerque, Trembly Assocs.. 505-266-8616 

NY Great Neck, RTI, Inc.. 516-829-3770 

NY Rochester, Taerep, Inc. . 716-586-8710 

NY Whitney Pt, Taerep, Inc. . 607-692-3705 

NC Winston Salem, Teqspec . 919-765-5553 

OH Dayton, WKM Assocs.. 513-434-7500 

OH Independence, WKM Assocs.. 216-524-5930 

PA Holicong, John Bell Assocs. .. 215-794-7075 

PA Philadelphia WKM Assocs.. 215-924-6228 

TX Houston, Lear Assocs.. 713-488-7893 

TX Richard^ Lear Assocs.. 214-231-5388 

ITT N. Salt Laka Trembly Assocs. . 801-2954703 

Wl Milwaukee, Sector Engrg.. 414-352-8280 

Can Downsview, Rayonics Scientific. 416-736-1600 

Can St Laurent Que., Rayonics Sci., Inc.... 514-335-0105 

ENPROTECH CORP., 445 West Michigan Ave., 
Kalamazoo, Mi 49007, Tel: 616-381-0665, FAX: 616-381- 

9810; EmpL; 125 .. B-1953 

Local Sales Offices & Reps 

AZ Phoenix, Trombly Assoc. . 602-967-2058 

CA Simi Valley, Motion Tochnig Inc... 805-581-9493 

CO Denver, Trembly Assoc. . 303-421-8900 

FL Melbouma Reynolds & Assoa. 407-259-7000 

GA Ulbum, Reynolds & Assoa . 800-255-1965 

lA Davenport H&H Vega Sis . 319-326-5664 

KS Kansas City, H & H Vega Sis. 913-432-6363 

Ml Detroit Xanthus, Inc... 313-528-2000 

MN Minneapolis, Mackubin Grp.. 612-636-5533 

NV Las Vegas, Trembly Assocs. 702-739-9770 

NH Salem, Servo Comps, Inc. . 605-898-6798 

NM Albuquerque Trembly Assocs. 505-266-8616 

NY Rochester, A & D Devices ... 716-385-2778 

OH Columbus, Oyl-Air Specialty . 614-882-5066 

SC Greenville Reynolds & Assoc.. 800-256-1965 

TX Dallae Seaton Corp.. 214-980-9860 

UT Salt Lake City, Trembly Assoc.. 801-295-4703 

Wl Milwaukee, Sensus Co.. 414-964-1553 



CORPORATION 


FAX: 203-658-2740 

ENTECH CORPORATION, 17A Herman Drive, 
Simsbury, CT 06070, Tel: 203-658-2740, 203-651-9557 
.. B*1739 

ENTECH SYSTEMS, INC, 17B Herman Dr, Simsbury, CT 
06070, Tel: 203-651-9557, FAX: 203-658-2740; SIs. Mgr: 
A. D. Jorczak 

ENTRA CORPORATION, 8651 Castle Park Drive, 
Indianapolie IN 46151, Tel: 317-849-8270, FAX: 317-849- 
7041; EmpL: 50; S/s. Mgr: Paul D. Nelson 


Entran 


FAX: 201-227-6865 

ENTRAN DEVICES, 10 Washington Ave, Fairfield, NJ 
07006, Tel: 201-227-1002, 800-635-0650, TELEX: 130- 
361; S/s./Ifgr.-Daniel M. Slavik.. B*1954-1955 


Local Sa/es Offices & Reps 

AZ Phoenix, J. Smith & Assoce . 602-267-0981 

CA Long Beach, Saber En^>rs.. 213-595-5646 

CA Mta View, Saber Entprs.. 415-968-0427 

CA San Diego, Saber Entpre. 619-271-1523 

CO Colorado Springs, J. Smith & Assoc. .. 303-597-5343 

CT Wallingford, Pond Tech. Sis. . 203-284-1500, 

FL Clearwater, Structural Engrg & Test Svc. 

. 813-442-7767 

GA Smyrna, Quantum Meas.. 404433-0093 

IL Woodstock, TMI Inc.. 815-385-2212 

MA Waltham, Pond Tech. Sis.. 617-890-5535, 

Ml Huntington Woods, Stress Analysis Svcs. 

. 313-542-8260 

NJ Budd Lake, Measurements, Inc.. 201-770-1281 

NM Albuquerque, J. Smith & Assocs.. 505-345-6501, 

NY Clarence,TrottElectma . 716-634-8500 

NY Pittsfoid, Trott Elctms. . 716-586-8251 

NC Chapel Hilt Quantum Meas. . 919-933-7408 

OH Medina, Stress Analysis Sva . 216-725-7733 

OH Middleton, Stress Analysis Svcs.. 513-422-7900 

OR Bend, Data Signal . 503-389-2661, 

PA Carnegie, Stress Analysis. 412-276-7755 

PA Exton, Measurements, Inc.. 215-524-0310 

TX Dallas, Pace Tech. Sis. . 214-368-0135 

TX San Antonio, Pace Tech. Sis. . 512-826-7181 

VA Fredericksburg Measurements, Inc.... 703-373-5520 

Wl Oregon, TMI Inc.. 608-835-5527 

Can Ontario, Intertechnology . 416-445-5500 


ENTRELEC, Alsthom International, 2 Ram Ridge Rd, 
Spring Valley, NY 10977, Tel: 914-425-7460, FAX: 914 425 
8108; EmpL: 50; Sis. Mgr: F. D. Leynaert 

ENVIRONMENTAL COMM, 3150 Pullman St, Costa 
Mesa, CA 92627, Tel: 714-557-7800, FAX: 714-957-3160; 
FSC No.: 16450; EmpL: 65; Sis. Mgr: Robert Danish 

ENVIRONMENTAL CONTAINER SYS, INC, See 
ECS Composites 

EOG, INC, OMX, INC, 10947 Golden West Drive, Hunt 
Valley, MD 21030, Tel: 301-785-3000, TWX: 87932, FAX; 
301-771-5814; FSC No.: 17521; EmpL: 150; S/s. Mgr: 
Arthur C. Rutledge, Jr.; Dist. Mgr: Arthur C. Rutledge, Jr. 

EPC IDENTIFICATION SYS, 505 Martin Ave, Rohnert 
Park, CA 94928, Tel: 707-585-8811, TWX: 910-3382-311, 
FAX: 707-585-8688; FSC No,: 67041; EmpL: 16; Sis. Mgr: 
Astrid Harper; 0/sf. Mgr,-Astrid Harper 

EPCO PRODUCTS INC, P.O. Box N. Cottage St, WAIIWIL 
NY 12589, Tel: 914-895-2033, FAX: 914-895-2279; EmpL: 
45; S/s. Mgr.-Mark Giegel 

EP.D./GENERAL POWER CORP, 1045 So. East Street, 
Anaheim, CA 92805-8508, Tel: 714-520-0881,1-800-343- 
1813, TELEX: 678870 ATTN.EPD, FAX: 714-491-8644; 
EmpL: 150; S/s. Mgr: Don Royer,Sls. Dir.; Dist. Mgr: 
Connie Kouri 


EPD 

ELECTRONICS NC. 


FAX: 213-515-5011 

EPD ELECTRONICS, INC., 16921 S. Western Ave, Ste. 
110, Gardena CA 90247, Tel: 213-515-4996, TELEX: 691- 
738; EmpL; 6. C*1349; D*1256-1257,1760 


Local Sales Offices & Reps 

lA Burlington, JS Ridge Entprs, Inc. 319-754-8745 

NJ Bricktown, Bryan Elctra Sis. Co. . 201-840-8487 

OR Portland, Dale G Weber Co.. 503-234-0686 

TN White House, Apple SI& & Mktg. 615-672-4498 


EPE TECHNOLOGIES, INC, 1660 Scenic Avenua Costa 
Mesa CA 92626, Tel: 714-557-1636, FAX: 714-957-1103; 
EmpL; 350; S/s. Mgr: Joe T. Amoa Jr. 

EPH ENGINEERING ASSOCIATES, INC, 31 E 400 St, 
Orem, UT 84058, Tel: 801-226-1383, TWX: 453161 
EPHYCERAM, FAX: 801-226-1437 

EPIC, INC, 150 Nassau St, New York, NY 10038, Tel: 212- 
349-2470, TELEX; 12-6231, FAX: 212-406-2508; EmpL: 8; 
S/s. Mgr: Peter Letica 

EPOXYLITE CORP, 9400 Toledo Way, P.O. Box 19671, 
Irvina CA 92713, Tel: 714-951-3231, FAX: 714-472-0980; 
FSC No.: 11147; EmpL: 60 


EPOXY TECHNOLOGY, INC, 14 Fortune Dr, Billerica 
MA 01821, Tel: 508-667-3805.800-227-2201, TELEX: 94- 
7140, FAX: 508-663-9782; FSC Na: 33246; EmpL: 18 

EPSCO, 1020 W. Fullerton Ave, Sta D, Addison, IL 60101, 
Tel: 312-543-0410, FAX: 312-543-0592; FSC Na: 53003; 


EmpL: 8; S/s. Mgr.* Wendie Amerena. D*1750 

Local DistritMJtors 

AZ Phoenix, Fisher ScL. 602-995-1556 

AR Little RocK Carlton-Bates Co... 501-562-9100 

CA Santa Barbara Abbecon Cal Ina. 805-966-0810 

CO Denver, Sargent-Welch.. 303-399-8220 

FL Mirimar, Aero Quality Sla .. 305-432-2288 

IL Elmhurst McMaster-Carr Supp... 312-834-9600 

IL NileaJosephElctma.. 312-297-4200 

IN East Chicago, Aero Elctms. Corp.. 219-397-8681 

KY Louisvilla Peerless Elctra Equip. . 502-637-7674 

LA New Orleana Radio Parts . 504-581-5959 

MA Rockvilla Capital Radio Whisra .. 301-881-2270 

MA Westwood, VWR Scientific ... 617-461-1880 

Ml Lansing Fulton Radio Supp. .. 517-3^5020 

MN Eden Prairia Alfied Elctma . 612-829-7554 

NJ Teterboro, Mars Aircraft Radio. 201-288-0222 

NM Albuquerqua Walker Elea Supp.. 505-883-2992 

NY Amherst Standard Elctma. 716-691-3801 

OH Warren, Rem Elctma Supp.. 216-373-1300 

PA Pittsburgh, Allied Elctma . 412-367-4124 

Rl Providenca A & J Distra, Ina. 401-421-0991 

SC Charleston, Wholesale Inda Elea. 803-722-2634 

TX Ft WortK Allied Elctma. 817-336-5401 

TX Houston, Angie Elctma. 713-659-8686 

WA Kent Fisher Scientific. 206-872-0330 

Wl Milwaukea Industrial Elctma Supp. ... 414-276-1212 


EPSILON-LAMBDA ELCTRNS. CORP, 427 Stevens St, 
Geneva IL 60134, Tel: 312-232-9611, FAX: 312-232-9613; 
EmpL: 30; Sis. Mgr: R Knox 


EPSON 


FAX: 213-534-4449 

EPSON AMERICA, INC./OEM DIV.,3415KashiwaSL 
Torranca CA 90505, Tel: 213-534-4500; EmpL: 900; Sis. 


Mgr: John R Confrey. A*1401-1403 

Local Sales Offices & Reps / 

AL Huntsvilte, The Novus Grp, Ina. 205-534-0044 

CA Canoga Pk, Bager Elctma, Ina . 818-712-0011 

CA Cupertino, Costar Ina.. 408-446-9339 

CA Encin'rtaa Bager Elctma, Ina. 619-944-4188 

CA Fountain Valley, Bager Elctma, Ina ... 714-957-3367 


CA Los Angelea Epson America Ina-OEM Div. 

. . 213-768-7474 

CA San Francisco, Epson Americalrxx-OEM Div. 

. . . 408-257-6730 

CO Westminster, IntL Magnaproducta Inc. 

.. 303-650-1903 

CO Westminster, Western Region Mktg, Ina 

. 303-469-8088 


FL Casselberry, Dyne-A-Mark Corp.. 305-831-2822 

FL Clearwater, Dyne-A-Mark Corp. 407-441-4702 

FL Ft Lauderdala Dyne-A-Mark Corp .... 305-771-6501 

GA Lilbum, The Novus Grp, Ina. 404-263-0320 

IL Chicago, Epson America, Ina - OEM Div 

. 815-455-7630 

IL Itasca LTD Technlga. . 312-773-2900 


ENGLER 


Over 
100.000 
Counters 
and 
Meters 
in Stock 

Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., • 1026 6th Avenue, 

Santa Monica, CA.90404 Oakland, CA 94606 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 
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EPSON 


Manufacturers and Sales Offices Directory 


IN Indianapolis* C C Electro Sis, Inc..... 317-255-1508 

IN Valparaisc^ IntL Magnaproducts, Ino .. 210-465-1988 
KS Shawriee Mission, Microtionics, Iria.. 913-262-1444 

MD EIHcottCity,TechnigSis.Assocs...... 301-461-7802 

MA Boston, Epson America, Ina-OEM E^. 

...........i...................... 617-245-8007 

MA Needham Hgts, Rosen Assocs, In^ 617-449-4700 

NJ Partin, JMR Sis, Ina . 201-254-8484 

NY Pltlsford, Elcom Sis, Inc.. 716-385-1400 

NY Skaneateles, Elcom Sis, Inc... 315-685-8967 

NY Wading River, JMR Sis, Ina . 516-929-5756 

NC Raleigh, The Novus Grp, Inc. .. 919-833-7771 

OH Elyria, J. D. Babb Assoca ...... .... 216-323-7081 

OR PortlarKi Elctrn. Engrg Sis, Ilia .. 503-639-3978 

PA Huntingdon Valley, Omega Eicbn, Ina 

. 215-947-4135 

TX Austin, Component Technig. .......... 512-250-2450 

TX Dallas, Component Technig... 214-783-8831 

TX Houston, Component Technig... 713-961-1262 

UT Sait Lake City, Western Region Mktg, Ina 

.. 801-486-1646 

WA Redmond, Elctra Engrg. Sis, Ina . 206-883-3374 

Wl Milwaukee; LTD Technigs............. 414-774-1000 


FREE CATALOG 


Local [XsMbutors 

CA Orange, Orange Eiec&o Mech... 213-215-0600, 

714-937-0714 

CA Sacramento, LEC. . .. 303-292-5537 

CA Tustin,ImageElctms.... 714-259-0900 

IN Indianapolis, Mar Elctms. . 317-633-6699 

MA Needham, Cronin Elctms. .. 617-449-5000 

PA Philadelphia, Almo Corpi. 215-698-4000 

TX Dallas, Omni Pro Elctms. .. 214-233-9368 


EPSON AMERICA, INC, 23530 Hawthrone Blvd, 
Torrance, CA 90505, Tel; 213-373-9511, 213-373-3161, 
FAX: 213-378-9575 

EQUiPTO, 225 S. Highland Ave, Aurora, IL 60506, Tel: 312- 
859-1000,800-323-0801, TWX: 910-232-0845, FAX: 312- 
859-3255; EmpL; 300; Sis. Mgrj Ralph Zettinger 

EQUIPTO ELECTRONICS CORP., 351 Woodlawn 
Ave, Aurora, IL 60506, Tel: 312-897-4691, FAX: 312-897- 
5314; FSC Na: 14002;Muttiple; EmpL: 100; Sis. Mgr: Kent 
Jamig..... 0*1040-1052 

ERA POLY-PLANAR DIV, See Poly-Planar, Inc. 

EFIASER CO, Box 4961, Syracuse, NY 13221, Tel: 315- 
454-3237, TELEX; 93-7442, FAX; 315-454-3090; EmpL: 
45; Ste. Mgr.* UndaS Cahill 


Quality 

Delay 

Lines 



Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623858 or 5-648477 

TLX: 780-76336 DATAN HX FAX #5- 
657214 


^Datatronics 

ADIV^SlO^O^ OATAMAX 




CIRCUIT BREAKERS 

FULL LINE^THORIZEO DISTRIBUTOR 



E LECTRIC SWITCHE S 

I H COR P O R A T B D 

2478 Fletcher Dr., Los Angeles, Californii 90039-2897 


JjX MO-421-8855 
CA:800-252-4640 


TEL:213-660-1310 

FAX:213-660-5130 


SEE COMPLETE PRODUCT LtNE UNDER SWITCHES 
SECT10N-5100. FREE CATALOG 31EM ort REDDEST 


ERBTEC ENGINEERING, INC, 2760 29th SL Boulder, 
CO 80301, Tel: 303-447-8750, TELEX: 386292, ESYLNK: 
62757032 FAX: 303-442-7960; EmpL: 18; Sis. Mgr: Allan 
L Kreibach 

ERC, See Electronic Research Co. 

ERCONA 979 North Ocean Ava, Patchogue, NY 11 772, Tel: 
516-758-0700, FAX: 516-758-0422; EmpL: 10; Sis. Mgr: 
G. Moore; Dist. Mgr: L Mills 

ERDIE PAPER TUBE COMPANY, 1205 Colorado 
Avenue, Lorain, OH 44052 Tel: 216-288-0166 

ERGOTRON, INC, 3450 Yankee Dr, Eagan, MN 55121, 
Tel: 612-452-8135, TELEX; 4310015, FAX: 612-452-8346; 
EmpL: 50; Sis. Mgr: Keith A. Jentoft 


ERICSSON $ 

FAX: 214-680-1059 

ERICSSON COMPONENTS, INC., 403 International 


Pkwy, Ste. 500, Richardson, TX 75081, Tei: 214-480-8300, 

TELEX: 735389 ERICS RCHN. 0*1761-1763 

Local Sales Offices & Reps 

AL Huntsville, EMA, Ina. 205-880-8050 

AZ Phoenix, CPS Assocs, Ina. 602-246-1097 

CA Garden Grove, Elsco Elctms. . 714-891-4621 

CA Grass Valley, Unitronics, Ina. 916-268-1737 

CA Los Altos, PEI . 415-968-1803 

CA San Diego, Elsco Elctms. ... 619-292-1771 

CO Denver, FG Mktg Co.. 303-795-9176 

CT Greenwich, Ericsson Comps. Ina . 203-625-7300 

FL India Atlantic, Burke Assoc. 407-723-0618 

FL Largo, Burke Assoa .. 813-536-4335 

FL Oidsmar, Burke Assoa ina . 813-786-8105 

FL W. Palm Bch, Burke Assoc, Inc. . 407-790-5722 

GA Atlanta, EMA Ina. 404-448-1215 

IL Elk Grove Village, Carlson Elctms. Sis. 

. 312-956-8240 

IL O'Fallon,J&JEntprs. . 618-632-8221 

iA Cedar Raf^ Carlson Elea Sis. Assoc. 

. 319-377-6341 

MD Hunt Valley, Eagle Sis.. . 301-666-3930 

MA Whitinsviiie, Power Factor & Assoc.... 508-234-6415 

Ml Troy, C. B. Jensen & Assocs. . 313-643-0506 

MN Minneapolis, Holmgren Assocs.. 612-786-7641 

MO Joplin,J&JEntprs... 417-624-4302 

NJ Marlton, Naudain Assocs, Ina . 609-98%5300 

NJ Parlln, JMR Sis, Ina ... 201-254-8484 

NY CliftonPk,KC. Johnson .. 518-383-2239 

NY Rochester, HC. Johnson ... 716-586-0777 

NY Wading River, JMR Sis.. 516-929-5756 

NC Raleigh, EMA Ina . 919-847-8800 

OH Cincinnati,G&HSIs.Co... 513-272-0580 

PA Glenshaw, K C. Johnson. 412-487-1246 

SC Greenville, EMA Ina.. 803-233-4637 

TX Austin,Tesco,Inc.... 512-834-8374 

TX Dallas, Tesco, Ina . 214-553-1200 

TX Houston, Tesco, Inc.. 713-370-8117 


WA Redmon^ EMG-Eiea Mktg Grp. ...... 206-882-0962 

WA VsffKX>uver, EMG Elctm. Mktg ....... 503-684-5935 

Wi MiiwsttJke^ Carlson Elchms, Sla .. . 414-476-2790 

Can Markham, OnL Deskin Sis..... 416-475-1412 


ERICSON MANUFACTURING CX), 4215 Hamann 
Pkwy, Willoughby. OH 44094, Tel: 216-951-8000, TELEX: 
98-5390, FAX: 216-951-1867; Sfe. Mgr: J. E (Jay) Ericson, 
Jr: 

ERIE TECHN. PRODS, See Murata Erie No. Amer, 
Inc. 

ERNI (XIMPONENTS, 520 Southiake Blvd, Richmond, VA 
23236, Tel: 804-794-6367, FAX; 804-379-2109; Enr^L: 
700; Sfe. Mgr-James Qanratt, VP. Sis. 

ESCAP PRODUCTS, 36 Centred Ave, Hauppeojg^ NY 
11788, Tel: 516-234-3900, FAX: 516-234-3986; Sfe. Mgr: 
Dave Hall 


ELECTRWtlCS 
Mr W CORPORATION 


FAX: 201-947-0406 

ESC ELECTRONICS CORP., 534 Bergen Blvd, 
Palisades Pk, NJ 07650, Tel: 201-947-0400. TWX: 710- 


991-9780; EmpL: 120 . A*1564-1577,1693,2282 

Local Sales Offices & Reps 

AL Huntsville, Murcota Corp.. 205-539-8476 

AZ Mesa, Sedco Sis.. 602-461-9069 

CA Culver City, Westaironlcs. 213-641-4122 

CA Santa Clara, Rodgers Assocs. . 408-984-8110 

CO Denver, Donohue Sis. Co. .— 303-455-1719 

FL Clearwater, Sigma Tech. Assocs. . 813-791-0271 

FL Ft Lauderdale, Sigma Tech. Assocs... 305-731-5995 

IL Elk Grove, Carlson Eicbn Sis. Co. .... 312-956-8240 

IN Indianapolis, Precision Eicbn Cornps. 

. 317-842-3740 

lA Cedar Rapids, Carlson Elctm Sis. Co. 

. 319-377-6341 

KS Lenexa, Midwest Tech. Sis. .. 913-888-5100 

MA Taunton, Focus Eicbn Sis, Ina. 508-824-3840 

Ml Grosse Point ParK Greiner Assoa .... 313-499-0188 

MN Minneapolis, R-J, Ina. 612-866-3661 

MO St Charles, Midwest Tech. Sis. . 314-441-1012 

NC Winston-Salenn, Murcota Corp.. 919-722-9445 

OH CincinnatL Makin Assocs.. 513-871-2424 

OR Beaverton, Ravencraft. 503-646-9261 

PA Ft Washington, Simon Mktg Consits. 

. 215-628-3394 

TX Plano, Zeus Engrg . 214-423-2027 

VA Reston,TybonicsTech.Sis. .. 703-620-4600 

Wl Milwaukee, Carlson Elctm Sis. Co..... 414-476-2790 

EXP NJ, Palisades Pk, ESC EIcbns. Corp. 

. 201-947-0400 

Can Toronto, Ont, CEA Assocs. . 416-231-9717 


ESE, 142 Sierra SL El Segundo, CA 90245, Tel: 213-322- 
2136, FAX: 213-322-7033; FSC Na: 58525; EmpL: 25; Sis. 
Mgr: R Mayers; Dist. Mgr: R Mayers 

ESICO/TRITON, Triton Industries Inc, Box 247, Deep 
River, CT 06417, Tel: 203-526-5361, TELEX: 955439, FAX: 
203-526-9524; FSC No.: 54195; Sis. Mgr: Robert W. Mead 


E-SQUARED TECHNOLOGY CORP, 4475 Dupont a 
69, Ventura, CA93003, Tel: 805-644-9544, TELEX: 887971 
E Sq. TecItUD, FAX: 805-644-9584; EmpL: 19; Sis. Mgr: 
Larry D. Emery 

ESTERLINE ANGUS INSTRUMENT CORP, Box 
24000, Indianapolis, IN 46224, Tel: 317-244-7611, TELEX: 
027-419, FAX: 317-247-4749; FSC No.: 72264; EmpL: 
2005; Sfe. Mgr: Donald E Allen, Pres. 

E-SYSTEMS, Greenville Div, P.O. Box 1056, Greenville, 
TX 75401, Tel: 214-455-3450, TELEX; 6829260 E-SYS, 
FAX: 214-457-4413; Sis. Mgr: C. LBfrom 

E-SYSTEMS, Melpar Div, 7700 Arlington Blvd, Falls 
Church, VA 22046, Tel: 703-560-5000, TELEX; 89-9494, 
■TVWC: 710-831-9802, FAX: 70%28O4627; EmpL: 2400; 
Sfe. Mgr.* Richard F. KolasheskI 

E-SYSTEMS, See Memcor-Truohm, Inc. 


North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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EVERET 


Manufacturers and Sales Offices Directory 


FAX: 312-647-7494 

E-T-A CIRCUIT BREAKERS, 7400 N. Croname Rd, 
Chicago. IL 60648, Tel: 312-647-8303, TELEX: 253780; 
EmpL: 30; S/s. Mgr: John J. Palsir 
. B«1363-1366.1956; D*1393 


Local Sales Offices & Reps 

AZ Tucsoa Ciemick & Assoc.. 602-749-4003 

CA Los Angeles, Sierra-Pacific Eng . 714-731-3411 

CA San Francisco, Moulthrop Sis. . 415-463-0450 

CO Denver. Candal, Ina .. 303-935-7128 

CT East Haven, Eagle Assocs. . 203-467-6542 

FL Orlando. EAB Ina. 305-898-7444 

IN Ft Wayne, Needier Sis. Co. 219-447-2123 

IN Indianapolis, Needier Sis. Co. . 317-255-8056 

KS Kansas City, Midtec Assoa . 913-541-0505 

MA Boston, Eagle Assocs.. 617-444-3446 

Ml Grand Haven, Hilltronics, Ina . 616-847-1010 

Mi Royal Oak, Hilltronics, Ina .. 313-435-0920 

MN Minneapolis, PWC, Ina. 612-934-1409 

MO St Louis, Midtec Assoa. 314-275-8666 

NY Islandia, Schmitt Inds.. 516-582-5888 

NY Rochester, Lamb Comps.. 716-272-7720 

NC Raleigh, EAB, Ina. 919-848-4624 

OH Cleveland, Del Steffen & Assoa. 216-461-8333 

OH Columbus, Del Steffen & Assoa . 419-884-2313 

OH Dayton, Del Steffen & Assoa .. 513-293-3145 

PA Philadelphia, Jacobsen Assoa. 215-674-2937 

PA Pittsburgh, Del Steffen & Assoa ...... 412-276-7366 

TX Dallas, Delta Comps. . 214-287-6333 

UT Salt Lake City, Frank Merchant . 801-277-3775 

VA Sterling Beacon North Ina . 703-478-2480 

Wl Milwaukee, Star Engineering. 414-645-3680 


ETA POWER, See JETA Power Systems 




SYSTEMS 


FAX: 619-757-2305 

ETI SYSTEMS, Polaris Indl. Entprs., 215 Via Del 

Norte, Oceanside, CA 92054, Tel: 619-757-7770; FSC No.: 
952 762672; S/s. Afgr.-Bill T(co; D/sf. Wgr.’Bill Tice 

. A«2108-2109; B«1242-1244; D*1146 


Local Distributors 

AZ Tempe, Anjon Enterprises . 602-894-1332 

CA Anaheim, A To Z Elctma . 714-632-1620 

CA Garden Grove, Allied Elctms. . 714-544-0731 

CA Hayward, Allied Elctms.. 415-487-5250 

CA Los Angeles, Allied Elctma . 213-725-7111 

CA San Jose, Allied Elctma . 408-727-1690 

CO Wheatridge, Allied Elctma . 303-425-7144 

CT Hamden, Allied Elctma . 203-248-8900 

FL Ft Lauderdale, Allied Elctma . 305-486-0500 

GA Atlanta, Allied Elctma. 404-237-3366 

IL Elgin, Allied Elctma. 312-697-8200 

IL Lisle, Components, Inc. ....;. 312-852-7707 

MD Marlow Heights, Allied Elctma. 301-423-0161 

MA Holliston, Mac Bearing Co. 617-429-7945 

MA Wilmington, Allied Elctma . 617-942-0150 

MA Woburn, Mac Bearing Co.. 617-933-2110 

NY E Syracuse. Add Elctma . 315-437-0300 

NY Mineola, Allied Elctma. 516-248-2360 

NY Victor, Add Elctma . 716-924-4760 

NC Raleigh, Allied Elctma. 919-467-()720 

OH Cleveland, Specialized Comp. Sla .... 216-464-0405 

OK Oklahoma City, Trice Wholesales Elea 

. 405-524-4411 

OK Tulsa, Allied Elctma . 918-663-7630 

PA BalaCynwyd, Allied Elctma .. 215-667-6940 

TX Ft Worth, Allied Elctma. 817-336-5401 

TX Houston, Lenert Co. . 713-225-1465 

TX Humble, Allied Elctma. 713-852-3730 

WA Seattle Allied Elctma. 206-767-5772 

Wl Milwaukee, Allied Elctma. 414-235-4233 

Wl Oshkosh, Electronic Inda. 414-235-4233 


ETM ELECTROMATIC INC, 35451 Dumbarton Ct, 
NewarK CA 94560, Tel: 415-797-1100, FAX: 415-797- 
4358; EmpL: 85; Sis. Mgr: Kenneth F. Lillis 

ETRi, INC., 1503 Rocky River Rd, North, Monroe, NC 
28110. Tel: 704-289-5423. FAX: 704-283-7170; Sis. Mgr: 
G.Wolf.... C*1654-1658 


Local Sales Offices & Reps 

CA Los Gatos, Norwest Elctma . 408-395-1190 

CA San Diego, Bestronics. 619-693-1111 

CA Westminster, West Elctm. Sla . 714-898-0120 

CO Boulder, Comp. Proda Sla. 303-530-2800 

FL Ft Uuderdale QXI, Ina. 305-978-0120 

FL Melbourne, 0X1, Ina . 407-255-0352 

FL Orlando, QXt Ina. 407-423-3682 

FL St Petersburg QXt Ina. 813-894-4556 

IL Des Plaines, Lincoln, Hodges & Assoca 

. 312-297-3810 

KS Overland Pk, Spectrum Sla . 913-648-6811 

Ml Farmington Hills, Tritech Sis, Ina. 313-553-3370 

Ml Kalamazoo, Tritech Sis, Ina . 616-382-5570 

MN Minneapolis, Milt Westiund Assoca ... 612-866-5002 

MO Hazelwood Spectrum Sla. 314-731-5151 

NH Salem, Sla Eiigrg Co. . 603-893-5521 

NY Marcellus, Noeth-Honsinger . 315-673-1052 

NY Prttsford, Noeth-Honsinger. 716-586-9002 

NY Port Washington, Ashtec, Ina. 516-767-0336 

NC Raleigh, Tingen Tech. Sla, Inc. 919-878-4440 

OH Cincinnati, Makin & Assocs, Inc. 513-871-2424 

OH Columbus, Makin & Assocs, Ina. 614-848-5454 

OH Solon, Makin & Assoca, Inc. . 216-248-7370 

OK Tulsa, Nova Mktg . 918-660-5105 

OR Lake Oswego. RTS. Ina . 503-244^123 

TX Austin, Nova Mktg. 512-343-2321 

TX Dallas, Nova Mktg. . 214-750-6082 

TX Houston, Nova Mktg . 713-988-6082 

WA Seattle, RTS. Ina . 206-527-7945 

WA Vashon, RTS, Ina. 206-285-1363 

Wl Janesville, Antek/Uncoln Hodges & Assoca 

. 608-754-4214 

Can Mississauga, Ont, R-Theta . 416-890-0221 

Local DisMbutors 

AZ Tempe, Acacia/Deanco . 602-894-2874 

AZ Tempe, Harper, S.LD. . 602-967-1464 

CA Alhambra, Harper, S.I.D.. 213-979-5090 

CA Fountain Valley, Components Ctr.. 714-979-0433 

CA In/ine, Acacia/Deanco. 714-660-0834 

CA San Diego, Acacia/Deanco. 619-565-4365 

CA San Diego, Harper, S.LD.. 619-578-2500 

CA San Jose, Dansco. 408-292-9740 

CA San Jose, Harper, ELD. .. 408-943-9490 

CA Santa Clara, Cornp. Ctr, Inc. . 408-988-3751 

CA Sunnyvale, Acacia/Deanco. 408-745-7200 

CO Lakewood Acacia/Deanco . 303-232-2882 

CT Milford Jaco Elctms, Ina . 203-874-0006 

CT Milford Milgray Elctma . 203-878-5538 

FL Altamonte Springs, Pioneer Elctms. ... 305-834-9090 

FL Deerfield Beach, Pioneer Elctms. . 305-428-8877 

FL Winter Park, Milgray Elctms. . 407-647-5747 

GA Norcross, Milgray Elctms.. 404-446-9777 

IL Bensenviile, Milgray Elctms. . 312-350-0490 

IL Bensenviile, Voyager Elctms. . 312-860-1300 

IL Palatine, OHM Elctms.. 312-359-5500 

IN Indianapolis, Advent Elctms. . 317-872-4910 

KS Overland ParK Milgray Elctms.. 913-236-8800 

KS Wichita, L-Comp. 316-265-5100 

MD Columbia, Milgray Elctms. . 301-621-8169 

MD Gaithersburg MS Elctma. 301-921-0200 

MA Wilmington, Jaco Elctms, Ina. 617-273-1860 

MA Wilmington. MilGray Elctms. . 508-657-5900 

Ml Grand Rapida Calder Elctma. 616-698-7400 

MN Minneapolis, Stark Etetma. 612-332-1325 

NH Hudson, Bell Inda . 603-882-1133 

NJ Martton, Milgray Elctma . 609-983-5010 

NY Bohemia, Key Compa . 516-567-7500 

NY Buffalo, Summit Distra. 716-887-2800 

NY Farmingdale, Milgray Elctma . 516-420-9800 

NY Rochester, Milgray Elctma. 716-235-0830 

NY Rochester, Summit Elctima . 716-334-8110 

NC Charlotte, Electronic Mktg Corp.. 704-394-6195 

OH Cleveland Milgray Elctma. 216-447-1520 

OH Columbus, Electronic Mktg Corp.. 614-299-4161 

OH Dayton, Electronic Mktg Corp. .. 513-439-4711 

OH Highland Heights, Electronic Mktg Corp. 

. 216-442-3441 

OK Tulsa, Norvell Elctma . 918-254-8606 

OR Beaverton, Acacia/Deanco . 503-646-3377 

PA Allentowd PA Peters . 215-434-5237 

PA Montgomeryville, Pyttronics Inda . 215-643-2850 

TX Austin, Norvell Elctma .. 512-837-5555 

TX Dallas, Milgray Elctma. 214-248-1603 

TX Dallas, Norvell Elctma. 214-233-0020 

TX Houston, Norvell Elctma. 713-777-1666 

TX Irving Harper, S.I.D. .. 214-621-0500 

LTT Midvale, Boll Inda . 801-255-9611 

VA Charlottesville, Virginia Elctm. Compa 

. 804-296-4184 

Wl Milwaukee, IndL Elctma . 414-276-1212 

Can Mississauga, Ont, R-Theta . 416-890-0221 

Can Vancouver ac, Intek Elctma. 604-324-6831 


E-TRONICS, 16774 Schoenbom, S^ulveda, CA 91343, 
Tel: 818-892-7279; FSC No.: 29077; EmpL: 28 


ET. TECH INC, Empire Telecommunications, 15 a 
Van Brunt St, ^lewood NJ 07631, Tel: 201-569-3339, 
FAX: 201-569-5838; Empl: 12; Slls. Mgr.* Burton Green 

EUBANKS ENGINEERING, 1307 Sa Myrtle Avo. 
Monrovia, CA 91016, Tel: 818-357-7011, TELEX: 675403, 
FAX: 818-357-4718; EmpL: 90; Sfe. Mgr.-Joe Dillon 

EURO-DIP, See Preci-Dip 

EURO QUAR2 GMBH, See Raltron Electronics Corp. 

EVANS ELECTRONICS, Box 5055, Berkeley, CA 94705, 
Tel: 415-653-3083 

EVAPORATED COATINGS, INC, 2365 Maryland Rd, 
Willow Grove, PA 19090, Tel: 215-659-3080, FAX: 215- 
659-1275; Empl: 24; S/s. Mgr: Stephen L Schaffer 


EVENTIDE, INC, One Alsan Way, Little Ferry, NJ 07643, 
Tel: 201-641-1200, 800-446-7878, TWX: 710-991-8715; 
EmpL:48; S/s./I4gr.-Gil Griffith; Oisf. Mgr.-Gil Griffith 


^BVEREADY® 


FAX: 314-982-4078 

EVEREADY BATTERY CO. INC., Checkerboard 
Square, St Louia MO 63164, Tel: 314-982-2000 
.. 0*1492-1493 


Local Sales Offices & Reps 

CA Fountain Valley. 714-964-5258 

GA Duluth. 404-279-0228 

IL Usie-.... 312-964-8668 

MO St Louis. 314-982-2000 

NJ Saddle Brook. 201-845-5400 

OH Independence .. 216-447-1127 

TX Dallas. 214-241-9100 

EVEREST ELECTRONIC EQUIPMENT, ^180(^G 
MacLeod Dr, Lawrenceville, GA 30243, Tel: 404-995-8688, 
FAX: 404-995-9371; EmpL: 200; SIs. Mgr: Bany Holman; 
Dbt. Mgr: Mike Bullock. .. C*1053 

Local Sales Offices & Reps 

CA Anaheim, Everest Elctra Equip, Ina... 714-634-2200 

CO Broomfield B-5, Ina . 303-466-1761 

CT Tariffville. OEM Mktg & Sis. 203-241-1612 

FL Orlando, Honeyeo, Ina. 305-299-1000 

GA Lawrenceville, Everest Elctm Equip, Ina 

. 404-995-8688 

GA Lawrenceville, Tek-Rep Mktg. 404-963-1600 

GA Marietta, Southern Equip. Add-On, Inc. 

. 404-953-3970 

MD Linthicum, KD Assoca .. 301-859-5151 

MA Dedham, Pall Assoca . 617-461-0402 

MA Franklin, OEM Mktg & Sla. 617-528-4983 

MN Eden Prairie, Choice-Tech, Ina . 612-941-5099 

MN Golden Valley, Tech Resources, Ina .. 612-546-6099 

NH Salem, OEM Mktg & Sla . 603-893-0009 

NY Port Washington, Ashtea Inc.. 516-767-0336 

NC Winston-Salem, Southern Equip. Add-On, Ina 

. 919-724-1187 

OH Akron, Augnat Assoca. 216-239-2499 

PA Blue Bell Techparts .. 215-628-3200 

PA Meixlenhall Clark H. Bach & Assoca 

. 215-388-7903 

TX Austin, Kruvand Assocs, Ina. 512-441-6777 

TX Dallas, Kruvand Assocs, Inc.. 214-437-3355 

TX Houston, Kruvand Assocs, Ina . 713-956-6741 

TX Plano, Digital Elctm Sya . 214423-6056 


EVEREST ELECTRONIC EQUIPMENT, INC., 2100 
E Orangewood Avenud Anaheim, CA 92806, Tel: 714- 
634-2200, FAX: 714-634-1369; Empl: 200, Sis. Mgr: Barry 
Holman; 0/sf. Mgr.-Mike Bullock. . C*1053 


EVEREST INTERSCIENCE, INC, P. O. Box 3640, 
Fullerton, CA 92634-3640, Tel: 714-992-4461, TELEX: 
295368 EVER UR, FAX: 714-992-1178; EmpL: 20; Sis. 
Mgr: Steve A. Giffin; Dist. Mgr: Marilyn M. Everest 

EVERETT/CHARLES CONTACT PRODUCTS. 700 E 
Harrison Ave, Pomona, CA 91767, Tel: 714-625-5551, 
TELEX: 67-55-78, TWX: 910-581 -1210; EmpL: 75; Sis. 
/Vgr.'Bud Fabian 


EVERETT/CHARLES TEST EQUIPMENT, INC, 2887 
N. Towne Avei, Pomona, CA 91767, Tel; 714-621-9511, 
FAX: 714-626-4540; Empl: 110; Sis. Mgr: Raymond 
Berggren 


EEM 1989 
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Manufecturers and Sales ONk^ Directory 


ev/ERUOtfT 


FAX: 213-690-8067 

EVERUGHT - USA 614 W. Alosta Avei, Sta 303, 
GteTKlora CA 91740, Tel: 213-697-5067; Sfe. Mgfr.-John 
Cox; Ofef. Mgr--John Cox ... .... . B«1143 

EVERSHED & VIGNOLES, LTD, Meggitt Holdings P. 
L C, Acton Lana ChiswicK Lonc^ England W4 5HJ, Tel: 
01-994-3670, TELEX: 22583, FAX: 01-994-5246; EmpL: 
300; Sfe. Mgr-J. Gilpin 

EVI, INC, 8300 Guilford Rd, Sta A, Columbia MD 21046, 
Tel: 301-290-9550, FAX: 301-381-5687; EmpL: 20 

EVOX-RIFA INC, 100 Tri State International, Sta 290, 
Uncolnshira IL 60069, Tel: 708-948-9511, FAX: 708-948- 
9320; EmpL: 2000; Sfe. Mgr.- DA Price; Dfet. Mgr.* DA 
Price. A*1078-1079 


FL Clearwater, Tech-Rep Assoca.. . . 813-576-9900 

GA Atianto, Rakes Engrg. & Mktg. 404447-6937 

IL Schaumburg, Delta Tech. Sfe. Corp.... 312-310-0280 

lA Cedar Rapkte, Pattison Sia. 319-395-9866 

MD Gaithersburg, Deltatronics. 301-253-0615 

MA Chelmsford, Interstate Sfe. Assoca.... 617-256-2287 
MO St Louia Clyde Logsdon & Assoca... 314-849-5125 

NJ E Brunswick, Winch Assoa. 201-8254615 

NY Plttsford,JamesEZImnriormanSfe.... 715381-3186 

NY Ptainview, Winch Assoca .. 516-681-3163 

OH Chagrin Falfe, Crest Comp. Sta . 215543-9808 

OR Portland,SPSElctma . 2052459343 

PA Chestnut HilL Deltatronica Ina. 215248-0294 

PA Youngwood, Pro4Aark. 412-9251905 

TX DallaaRemAIrCompa.. 214-234-1069 

VA Powhatan, Deltatronics Ina .. 703-492-9027 

Wl Mequon, Tumy Assoca .. 4144756997 

Local Distributors 

CA Mountain View, Abacus Elctma. 415961-1500 


EXAR CORP, 2222 Qume Dr, P.O.Box 49007, San Jose, 
CA 95161-9007, Tel: 405732-7970, TWX: 9153359233; 
EmpL: 600; Ofef. Mgr.* Tom Wargo 

EXATRON AUTOMATIC TEST EQUIP, 2842 Aiello Dr, 
San Jose, CA 95111, Tel: 408-6257600,805EXA-TRON, 


EYRING RESEARCH INST, INC,1455W.820N, Provo, 
Ur 84601, Tel: 801-3752434, TELEX: 882000, FAX: 801- 
374-8339; EmpL: 150 

E-Z HOOK, Tektest Inc., 225 N. Second Ava, Arcadia, 
CA 91006, Tel: 8154456175, TELEX: 910-582-1614, 
FAX: 818-446-0972; FSC Na: 08505; ErTV>L: 23; Sfe. Mgr.* 
Charles Haskin; Dfef. Mgr.* Charles Haskin 
. . ... . . O1350-13S2 


Local Sales Offices & Reps 

CA Arcadia,AshM.WoodCa .... 215447-3511 

CA Arcadia,E-Z-Hook.... .. 8154456175 

CA Santa Clara, David H Ross Ca ....... 415591-4411 


Fabricast, Inc, 


FABRICAST, 2517 Seaman Ave, P.O. Box 3176, a El 
Monta CA 91733, Tel: 8154453247; FSC Na: 13345; 
EmpL: 8 ... 8*12451251 


Local Sales Offices & Reps 

AL Huntsvilla Hughes Assoa ..... 2055359108 

AZ Phoenix, ISDS. 602-971-6250 

CA Burbank DeAngelo, Rothman & Ca .. 815504-2425 

CA Santa Clara Caltron Compa.. 4059850181 

CT Wallingford Apex Assoca . 205269-8401 

FL Deerfield Beach, Sales Engrg Concepts 

. 3054254601 

GA Norcross, Hughes Assoa. 404-662-1561 

ID Boisa Cascade Compa . 2053459886 

IL Chicago, M. Gottlieb Assoa. 312-7751151 

IN Kokoma M. Gottlieb Assoa. 317-4550444 

MA Westwood, Apex Assoa . 617-3255042 

MN Bloomington, Mumco .. 612-854-4161 

MS Corinth, Hughes Assoa. 601-287-2915 

NJ Kenilworth,Ventronlcs. 201-272-9262 

OH CincinnaB, G&H Sla . 515272-0582 

OR Portland, Westmark. 503-641-8780 

TN Nashvilla Hughes Assoa. 615-871-0908 

TX pallaa Tosco, Ina . 214-5551200 

VA Manassaa FBDSfe. .. 7053657212 

WA Seattle Westmark. 205281-4025 

Can Markham, Ont, SP IntL. 4154755305 


TELEX: 172-090, FAX: 408-6252832; EmpL: 24; Sfe. Mgr.* 
Kathryn Henderson 


Local Sales Offices & Reps 

AZ Terr^ Turner & Assoca. 602-967-5649 

CA Covina Romar IntL . 815332-8548 

CA San Josa Paragon .. 4052458415 

FL Largo, Synergetic Rep. ina. 8155852871 

MA Tyngabora J.a Sla. 617-692-4110 

MN New Brighton, Pragmatic Technig .... 612-631-1981 

NJ Medford, EE Sya . 6059551414 

NC Apex, Miller Technig . . 915362-7587 

OH HudsoaTechnical Sla .. 2156553978 

TX Austin, Eldredge Entpra . 512-869-4500 

TX Dallaa Eldredge Entpra . 214-907-2402 

WA Lacy, Olympia Hunter. 205491-8668 


EXCEL SPECIALTY CORP., 6335 N. Broadway, Chicago, 
IL 60660, Tel: 312-262-4781, FAX: 312-262-1330; EmpL: 
50 


FACET ENTERPRISES, INC., 3 Miracle Mila P.O. Box 
1502, Elmira NY 14902, Tel: 607-737-8011, TELEX: 
6854130, FAX: 607-737-8335; FSC Na: 72850; EmpL: 400; 
Sfe. Mgr.’ Gene Ebbrecht 

FAGOR ELCTRN. COMPS, INC, CORP. HDQTRS. & 
SLS. OFF, Fagor Electronica S. Coop, I2i w. 27th 
St, 4th FL New York, NY 10001, Tel: 212-4657165 805 
283-8383, FAX: 212-4657199; Sfe. Mgr.* Marvin R ZideL 
VP Mktg 

FAGOR ELCTRN. COMPS, INC, NATL MKTG. SLS. 
OFFS, Fagor Electrotecnica S. Coop, 8419 Canoga 
Ava, Canoga Pk, CA 91304, Tel: 8157152500,800-624- 
5367, TWX: 915494-1948, FAX: 815341-2860; EmpL: 
15000; Sfe. Mgr.* Marvin R Zidel, VP Mktg; Dfef. Mgr.* 
Marvin R ZideL VP Mktg 

FAIRBANKS SCALES:FAIRBANKS INC, 711 E St 
Johnsbury Rd, St Johnsbury, VT 05819, Tel: 800451- 
4107,802-7455111 



Loca/Distributors 

CA Burbank,TAW. ...... 8158453911 

CA Garden Grova NatL Capacitor. 714-892-7749 

CA Industry, Ital Elctra Sla. 8159658515 

CA Milpitaa California Capacitors.. 405262-6000 

CA Santa Ana Projections Unltd. 714-261-2323 

CT Norwalk Delta Elctma. . 203-847-7285 

FL Ft Lauderdala NRC. 305772-4500 

H. Addison, Beiford Elctma. 312-691-1100 

IL Chicago, Bell Inda. 312-982-9210 

MD Bietsviila Resco/Washington. 301-937-9100 

MA Burlington,TLC...... 617-2750140 

MA Wilmington, JV Elctma . 617-657-6523 

MN Eitzen, Capacitor Assoca .. 507-4953130 

MN New Brighton, Chris Elctma . .. 612-631-2647 

NJ E Brunswick Varitech. 5155959300 

NJ Kenilworth, Ventronics/Mutronics. 201-272-9262 

NY Farmingdala SAI. 5152952710 

NY HauppaugaJACO Elctma. 5152755500 

NY Ronkonkoma Prime. 515737-1730 

OR Lake Oswega Beil Inda. 505241-4115 

PA Philadelphia JAN IndL. 215922-1321 

TX FtWorth,C&WSupp. . 817-831-0395 


EWALD INSTRUMEI^S CORP, Rta 7R, Kent CT 
06757, Tel: 205927-3278, FAX* 205927-3031 



FAX: 201-2458430 

EWC, INC, 725 Federal Ava, Kenilworth, NJ 07033, Tel: 
201-2453206, 8055254048, TWX 7159955993; FSC 
Na: 15387;MIL-T-27D; EmpL: 175; Sfe. Mgr.* Jay 
Stevenson; Dfet. Mgrj Jay Stevenson 

. . . A*1247.2284-2298 


FAX: 201-874-3278 

EXCEL TECHNOLOGY INTL CORP, 54 Stryker La, 
Belle Mead NJ 08502, Tel: 201-874-4747, TWX: 910-335 


9588; Sfe. Mgr.* Michi Chen. . 6*1078-1079 

Local SsJes Offices & Reps 

CA Los Angelea Electro-Optical Mktg .... 8158951749 
IL Westchester, W. G. Brouillette & Assoca, ina 

. 312-345-6500 

MO Independenca En^ Svca Ca. 815254-3600 

MO St Louia Engrg Svca Co... 314-997-1515 

OR Portland Frank Jackson, Assoa . 505292-2638 

TX Dallaa Southwest Elctm. Inda... 214-6959881 

LocsJ Distribu^ 

CA Los Angeles. 215824-0988 


EXCELTA CORPORATION, 3740 Skypark Dr, Torranca 
CA 90505, Tel: 215772-0751, FAX: 2153754923; EmpL: 
25; Sfe. Mgr.* G Johnson; Dfef. Mgr.* L Johnson 

EXEL MICROELECTRONICS, INC, Sub. of Exar 
Corp, 2150 Commerce Dr, San Josa CA 95131, Tel: 405 
432*0500, TELEX: 171339, TWX: 9153352116, FAX: 
40&434-6444; EmpL: 180; Sfe. Mgr.* Victor Okumoto 

EXFO EO. ENGINEERING, 352 St-Sacrement Ava, 
Quebec City, Quebea Canada GIN 3Y^ Tel: 418-685 
0211, TELEX: 051-3786, FAX 418-6852170; EmpL: 20; 
Sfe. Mgr.’ Germain Lamonde; Dfef. Mgr.* Ginette Bourgeois 

EXIDE CORPORATION, 645 Penn SL Reading PA 
19601,Tel: 2153750500, TWX: 515651-5288, FAX: 215 
378-0345; EmpL: 2200 

EXPRESS TEST CORP, 1161 D San Antonio Rd, 
Mountain View, CA 94043, Tei: 415968-8818, TELEX: 


FAIRCHILD WESTON, DATA RECORDERS, 
Fairchild Weston Sya, Inc, P.O. Box 3041, Sarasota FL 
34230, Tel: 813-371-0811, FAX: 8153751893; FSC Na: 
GS-00K-8301-S0078; EmpL: 750; Sfe. Mgr.* Ron Johnson 

FAIRCHILD WESTON SYSTEMS, INC, CCD Imaging 
Division, 1801 McCarthy Blvd, Milpitaa CA 95035, Tel: 
4054352500, TWX: 910-3752110, FAX: 4054352508; 
Sfe. Mgr.* Jim Johnson; Dfef. Mgr.* Patricia A Uppe 

FAIRCHILD - WESTON - TELEMETRY, P.O. Box 3041, 
Sarasota FL 34230, Tel: 815371-0811, FAX: 815375 
1893; FSC Na: 06141; EnpL: 825; Sfe. Mgr.* F. V. Bud 
Hinkei 


1 - 


\ Fair-Rite Products Corp. 


FAIR-RITE PRODS, PO Box J, WallkilL NY 12589, Tel: 
914-8952055, TWX: 5152454819; FSC No.: 34899; 


EmpL: 2006; Sfe. Mgr.* a G Tolen__ C*1735 

Locsd Sa/es Offices & Reps 

AL Huntsvilla Macro Mktg Assoca. 2058859630 

CA Anaheim. Micrometals.. 714-6357420 

CA San Josa Veer Mktg. 405432-1818 

CO Littleton,MRC .. 3057944684 

CT Simsbury, The Pettigrew Ca. 203-6514321 

FL Deerfield Bch, Cartwright & Bean. 3054253400 

FL Orlanda Cartwright & Bean. 407-4224531 

L Wheaton, Charles D. Atwater Assoca 

. 312-6652303 

IN Ft Wayna Frank J. Campisano Ca ... 219486-6443 

IN Indianapolia Frank J. Campisano Ca 

. 317-2557651 


Ml Farmington Hilia J- L Montgomery Assoca 

.... 313489-0099 


Local Sales CXfices & R^ 

AL Huntsvilla Rakes Engrg & Mktg. 2055353763 

CA Canoga Park Cummings & Assoca... 818-340-6035 
CA Los Gatoa Featherstone Sla ......... 405356^243 

CO Denver, AKI Entpra .. 303-3884488 


4942091, FAX 4159650649; Sfe. Mgr: Frank S. Gavin 

EXTECH INSTRUMENTS CORP, 150 Bear Hill Rd, 
Waltham, MA 02154, Tei: 617-8957440; TELEX: 940913; 
Sfe. Mgr.* Rob«t M. Shipione 


MN Bloomington, Holmes & Ladky Assoca 

. . 612-884-2125/2126 

NY Hempstead Kadigan Brody Assoa .... 5155352300 
OH Cincinnati, F. J. Campisano & Assoca 

. ..... 513-574-7111 
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Manufacturers and Sales Offices Directory 


HDEU 


OH Columbus^FrankJ.CampisanoCo.... 
OH Medina,FrankdCampisanoCa ...... 

OR Beaver^ Quest Mktg, Inc. . 

PA CoraopoK^ Frank J. Campisano Co .. 

TX Dallas, SB (aw. Elec. Inds.). 

TX Vidor, SB (aw. Elec, inds.). 

VA Front Royal, Eitron Sis, LM. 

VA Roanoke^AaKreger&Ca .. 

WA Bellevue^ Quest Mktg., Inc.. 

Wl West Bendl Charles O. Atwater . 

Can IsNngloaOnt,P^ThornpsonLtd ... 


614-876-5405 

216-722-5550 

503-641-7377 

412-264-5151 

214-690-9881 

409-786-1028 

703-635-7201 

703-989-4738 

206-747-9424 

414-338-3881 

416-236-2355 


IN 

lA 

MD 

MA 

Ml 

MN 

MO 

MO 


Local Distributors 

CA Sunnyvale; Permag. 408-738-1000 

FANCX)RT INDUSTRIES, INC, 31 Fairfield Place; W. 
Caldwell NJ 07006, Tel: 201-575-0610, TELEX: 130540, 
FAX: 201-575-9234; EmpL: 20; S/s. Mgr.'Ron Corey; Dist. 
Mgr.- Ron Corey 

FAN-S CORP, See Qualtek Electronics Corp. 

FARIA, THOMAS G, CORP, P.O. Box 983, Uncasville; CT 
06382-0983, Tel: 203-848-9271, FAX: 203-848-2704; FSC 
Na: 09527; EmpL: 250; S/s. Mgr^ A. Knupp 


NY 

NY 

NC 

OH 

OH 

OH 

OH 

OR 

PA 

PA 

TX 


South Bend, Valentine & Assocs . 219-288-7070 

Cedar Rapids Palatine Engrg. & Sis, Inc 

... 319-365-8071 

Gaithersburg, Naudain Assoa So, Ins 


FERRETEC INC, 544 Gibralter Dr, Milpitas CA 95035- 
6315, Tel: 408-268-1216, DNX: 910-338-2353; FSC Na: 
7W279; Enr^L: 65; Sts. Mgr.’Desmond Q. Killen 


301- 25 8-5040 

Wakellieki The Oriori Grp!, Inc.!!!.!!!! 508-245-5220 

Royal Oak, Hiiitronics ins . 313-435-0920 

Sa St Paul Northport Engrg, Ins. 612-457-8000 


Blue Springs Palatine Engrg. & Sis, Ina 


. 816-229-4007 

Hazelwood Palatine En^ & Sis, ina 

. 314-839-0800 

Huntington, CDB Entprs. 516-692-5200 

Penfieid Upstate Comps Sts, Ina .... 716-381-6070 

Raleigh, Prime Comps, Ina. 919-850-9866 

Cleveland, Arthur K Baier Co. . 216-461-6161 

Dayton; Arthur K Baler Ca . 513-2764128 

Westchester. Arthur H Bair Ca. 518-779-2395 

Worthington. Arthur K Baier Ca. 614-764-1144 

Tigard, Elctm Comp. Sis . 503-245-2342 

Pittsburgh, Bear Mktg, ina. 412-531-2002 


Wynnewood Metz-^ham Assoa, Ina 

. 215-896-7300 

Austin, W. Pat Fralia Co. & Assoc, Ina 
. 512-835-7911 


FERRITE INTERNATIONAL, 15280 Wadsworth Rd, 
Wadsworth, IL 60083, Tel: 312-2494900, FAX: 312-249- 
4988; Errv>L: 60; Sfe. Mgr.’Theodore H Beahm 

FERRO CORPORATION, Complas Filled & 
Reinforced Plastics Div, 5001 O'Hara Dr, Evansvills IN 
47711, Tel: 812428-5218; Sis. Mgr: L Steven Edge 

FERRO CORPORATION, Electronic Materials Div, 27 
CastiiionDr,SantaBarbarsCA93117-3092,Tel:805-968- 
5000, TELEX: 980165; EmpL: 49; Sts. Mgr.’Terry K Baker 

FERRO CORPORATION, Frit Division, 4150 East 56th 
St, Cleveland OH 44101. Tel: 216-641-8580, TELEX: 98- 
0165 

FERRO CORPORATION, Horizon Polymers Div, 
1370E40St,HoustoaTX77022,Tel:713-691-1407; Sts. 
Afgr.’Larry Lynch; Disf. Mgr.’Robert Dobedd, G/M 


FARRAND CONTROLS, Div. of Farrand Industries, 
Inc, 99 Wall St, Valhalls NY 10595, Tel: 914-761-2600, 
TELEX: 646-640, FAX: 914-761-0405; Err^L: 120; Sts. 
Mgr.-George A Quinn; Dtsf. Mgr.-George A Quinn 

FASTEK TEST SYSTEMS, Div. of International 
Fastek Corp, 1198 Joshua Way, Vista, CA 92088 Tel: 
619-598-9990, TELEX: 188912 ATSD UT, FAX: 619-598- 
9994; Sis. Mgr: Jim FalK Sis. Mgr,Na Amer. 

FASTEX, Illinois Tool Works, 195 Algonquin Rd, Dos 
Plaines, IL 60016, Tel: 312-299-2222. TWX: 910-233-2786; 
FSC Na: 02768; EmpL: 300; Sis. Mgr: Andy FBs; Dist. 
Mgr: Denis Singery 

FDK AMERICA, INC., Fuji Electrochemical Co., 
Ltd., 17326 Edwards Rd, Sta A-130. Cerritos, CA 90701, 
Tel: 213404-1770, FAX: 218404-2850; Sts. Mgr: Yasu 
Yasutani . . A«1328,1658-1659; D*1495 

Local Sales Offices & Reps 

CA San Jose; FDK America, Ina. 408432-8331 

NJ Englewood Clifid FDK America, Ina .. 201-567-1900 

F-DYNE ELCTRNS, 449 Howard Ave, Bridgeport, CT 
06605, Tel: 203-367-6431, TWX: 710453-0087; EmpL: 
175; Sfe. Mgr: Robert Furst 

FEDERAL ELECTRONICS, 75 Stamp Farm Rd, Cranston, 
Rl 02921, Tel: 401-944-6200, FAX: 401-946-6280; FSC 
Na: 69343; EmpL: 150; Sis. Mgr: Timothy Collins 

FEEDBACK 620 Springfield Ave, Berkeley Hghts, NJ 
07922, Tel: 201-464-5181; EmpL: 28; Sts. Mgr: John 
Lawson 

FEI MICROWAVE, INC, Frequency Electronics, Ihc, 
825 Stewart Dr, Sunnyvaia CA 94086, Tel: 408732-0880, 
TWX; 9183389207, FAX:4087387434; FSC No.: 21847; 
EmpL: 450; Sts. Mgr.’P. Thesing 

FEMA ELCTRNS. CORP, 12-6 Edgeboro Rd, E 
Brunswick, NJ 08816, Tel: 201-2381223, FAX: 201-238 
7981; EmpL: 10 to 20; Sts. Mgr: Bob Chong; Dist. Mgr: E 
Wong 

FEME ELECTRONICS, INC, 661 W. Germantown Pike, 
Na 206, Plymouth Meeting. PA 1946a Tel: 218941-0366, 
TWX: 9182404181, ESYLNK: 62773739, FAX: 218941- 
0377 

FENWAL INC, 400 Main SL Ashland MA 01721, Tel: 508 
881-2000, TELEX: 948421, FAX: 508881-6729; EmpL; 
1000; Sts.A^r.’F.RShea 


TX Eviess, W. Pat Fridia Ca & Assoc, Ina 

. 817-267-3577 

TX Houston, W. Pat Fralia Co. & Assoc, Ina 

.. 718772-1572 

UT Ogden, Spectrum Mktg. Assocs, Ina .. 801-972-8552 


WA Mercer Island Elctra Comp. SI&. 208232-9301 

Wl Milwaukee; Century Elctms. Corp.. 414-6483680 

EXP MA Milford Fenwal Elctms.. 5084785255 

Can Que, John a Weiss Co, Ltd . 514-337-5022 

Lor^t Distributors 

CA Chatsworth, Mil-Comm Distr.. 8189983111 

CA San Jose, Rose Elctm. Distr.. 408943-0200 

CO Denver, Newark-Denver Elctm. Suppi 

. 308757-3351 

CO Englewood IndL Elctms. Corp.. 303-694-9444 

FL Clearwater, Newark Elctms.. 818443-0661 

GA Norcross; Newark Elctms. . 4044481300 

IL Chicago, Newark Elctms. Corp . 312-784-5100 

IN Indianapolis, Bell Inds.. 317-8788200 

MO Ellicott City, Newark Elctms. . 301-461-2300 

MA Woburn. Newark Elctms.. 617-935-8350 

Ml Oak Park, Newark Elctms.. 318967-0600 

MN Hopkins, The Joel Ca . 612-9386202 

MN Minneapolis, Stark Elea .. 612-332-1325 

NJ Pennsauken, Newark Elctms.. 609-6689490 

NY Buffato, Summit Dists. . 716-887-2800 

NY Huntington, CDB Dev. Corp . 516-692-5200 

NY Rochester, Summit Elctms. ........... 718334-8110 

NY Ronkonkorna, Arrow Eictrns, Ina . 518467-1000 

NC Winston-Saiern, Kirkrnan Eictrns.. 918722-9131 

OH Cleveland Newark Elctms. . 218391-9330 

OK Tulsa, Radio, Ina . 918587-9123 

PA Wynnewood Metz-Benham Assoc, Ina 

. 2188987300 

TX' Fort Worth, Patco Supply.. 817429-8596 

TX Garland Newark Elctma . 214494-5911 

UT Salt Lake City, Standard Supp. 801-4883371 

Wl Grafton, Lake-View Elctms. Corp. 414-377-8250 

Can Que, John G Weiss Co, Ltd . 514-337-5022 


FERNO-SALESMAKER, Femo-Washington, Inc, 70 
Weil Way, Wilmington, OH 45177, Tel: 513-382-1451, 
TELEX: 214282, FAX: 518382-1191; EmpL: 450 

FERRANTI INTERDESIGN, INC, 1500 Green Hills Rd, 
Scotts Valley, CA 95066, Tel: 4084382900, TELEX: 
4940840, TWX: 9183389374; EmpL: 240 


0^ FERRANTI 
^9^ INTERNATIONAL 

Ferranti V&ius 


FERRO CORPORATION, Powder Coatings Div, 4150 
East 56th SL Cleveland OH 44101, Tel: 216-641-8580, 
TELEX: 980165 

FERRO CORPORATION, Stryker Plastic Colorants & 
Dispersions Div, 3 Railroad Ave, P.O. Box 603, Stryker, 
OH 43557, Tel: 419-682-3311; Sis. Mgr: Bruce Heine 

FERRO CORPORATION, Transelco Div, P.O. Box 217, 
Penn Yan, NY 14527-0127, Tel: 315-5383357, TELEX: 
98-0165; Sfe. Mgr: J. F. Arthur/W. Germond 

FERRONICS, 45 O'Connor Rd, Fairport, NY 14450, Tol: 
7183881020, TELEX: 256549, FAX: 7183880036; FSC 
Na: 33062; EmpL: 35; Sfe. Mgr: Thayne Wilbur 

FERROXCUBE, Amperex Electronic Corp, 5083 Kings 
Hwy, Saugerties, NY 12477, Tel: 914-2482811. TWX: 
518247-5410. FAX: 914-2482811 (Ext 427); FSC Na: 
02114; EmpL: 400; Sfe. M|gr.’a Grindle; Dfef. Mgr. Terry 
Parisian 

FG ENGINEERING, Box 476; Fredonia, AZ 86022. Tel: 
602-6487375; EnpL: 6; Sfe. Mgr: F. Griswold 

FIBERGUIDE INDUSTRIES INC, 1 Bay SL Stiriing, NJ 
07980, Tol: 201-647-6601, TWX: 5181089180, FAX: 201- 
647-8464; EmpL: 25; Sfe. Mgr: Kelly Moran 

FIBEROPTICS TECHNOLOGY, INC, Quassett Rd, 
Pomfret, CT 06258, Tel: 208928-0443, 808433-5248, 
FAX: 2089287664,8085482558 



FAX: 805-583-4018 

RBEROFTIC SYSTEMS, INC^ 4688B E Los Angeles 
Avsl, Simi Valley, CA 93063. Tel: 8085882088; EmpL 30; 
Sfe. Mgr.’Richard Lockett . B*1205 

FIBRONICS INTERNATIONAL INC, 

Communications Way, independence Park, Hyannis, 
MA 02601-1892, Tel: 5087780700, TELEX: 951297; 
Eity>L: 500; Sfe. Mgr.’Dr. Joseph Garodnick; Ofef. Mgr. Hal 
Spumey 


FENWAL ELECTRONICS/APD, Kidde, Inc., 450 

Fortune Blvd, Milford MA 01757, Tol: 508478-6000, 
TELEX: 29550, FAX: 508473-6035; EmpL: 450; Sfe. Mgr: 
Bem£»d Mikula; Z>fef. Mgr.’Chester Tricca B«1896 

Local Sales Offices & Reps 

AL Huntsville, Macro Mktg. Assocs, Ina .. 2088889630 

AZ Phoenix, Dorton EntprsL, Ina. 602-944-2957 

CA CupertinaCodellaMkig.Grp,Ina .... 408257-2561 
CA Garden Grove; Eisco Elctms, Ina ..... 714-891-4621 
CO Denver, Spectnim Mk^ Assocs, Ina 

. . 303-4889991 

CT Southington, The Orion Grp Ina. 203-621-8371 

FL Orianda CoHns-Ca/Oatai^ .... ... 407-4287615 
GA Norooss, Macro Mktg Assocs, Ina ... 404-662-5580 
IL Chicaga Century Elctma Ccxp ... .... 312-777-9700 
IN Greenwood Valentine &Assoca ..... 317-8882260 


FAX: 516-752-7976 

FERRANTI VENUS, INC., Ferranti International. 

399 Smith SL Farmingdale, NY 11735, Tel: 5182984100, 
TWX: 518224-6492; EmpL: 450; Sfe. Mgr: Joseph T. 


McCabe. D«1764-1765 

Local SsJes Offtoes & Reps 

AZ Scottsdale, Ferranti Venus, Ina ....... 602-991-9684 

MA Norwood MPS Electronics ina . 617-769-8700 

NY Hartsdale, Spectrum Sia. 914-472-8600 

Can Nepean, OnL Subtec Ltd. . 6187287720 


FERRAZ CORPORATION, 14 Eastmans Rd, Parsippany, 
NJ 07054, Tel: 201-4288400, 8085289067, TELEX: 
136045; FAX: 201-4280599; EmpL: 100; Sfe. Mgr: 
Douglas L Bermett; Ofet. Mgr.’Douglas L Bwmett 


Nr 


FAX: 301-881-0530 

FIC CORP., 12216 Parklawn Dr, Rockville; MD 20852, Tel: 
301-881-8124; 800-638-6594, TWX: 718828-9809; FSC 
Na: 3613; EmpL: 46; Sfe./Mgr.’Robert E Frye; Dist. Mgr: 
Robert E Frye. . BM387 

FIDELITY CHEMICAL PRODUCTS CORP, 472 
FreHnqhuysen Avei, Newark, NJ 07114. Tel: 201-242-4110, 
FAX: 201-242-5796; EmpL: 35 


North American offices oniy. For worldwide reps & distributors, see VoL W. 
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FAX: 609-599-9508 

FIFTH DIMENSION, INC., 801 New York Avei, Trenton, 
NJ 08638, Tel: 609-393-8350, TWX: 510-681-8412; Err^rL: 
60; Sis. Mgr.: Dick Clawges, Prod Mgr. 

. . B-1474-1475,1740-1741 

Ljocal Sales Off ices & Reps 

NJ Trenton, Fifth Dimension.609-393-8350 

FIL-COIL COMPANY, INC., 800 Axinn Ave., Garden City, 
NY 11530, Tel: 516-228-9445, TELEX: 960127 SWIFT 
NYK, FAX: 516-228-9064; FSC Na: 56528; EmpL: 85; Sis. 
Mgr: William Goldman 

FILM MICROELECTRONICS, See General 
Microcircuits 



ELECTRONICS 
( 415 ) 834-5888 

610 E 10th St.. Oakland. CA94606 

TRIAD 


( 213 ) 452-8002 



[fluke! 

ssssszssss® 

DIGITAL MULTIMETERS A COUNTERS 


AUTHORIZED DISTRIBUTOR 



THE SOURCE FOR METERS & TEST EQUIPMENT 



1810 Grant Avenue 
Philadelphia, PA 19115 
215-673-5600 
FAX: 215-673-5609 

800 - 343-1199 

THE 

ULTIMATE TECHNICAL 
SOURCE 


RLTER CONCEPTS INC., 2624a Rousseile, Santa Ana, 
CA 92707, Tel: 714-545-7003, FAX: 714-545-4607; Sfe. 
Mgr: Les Edelberg.. A«1660-1661 

FILTER PRODUCTS, Rockwell International, 2990 
Airway Ave., Costa Mesa, CA 92626, Tel: 714-641-5311, 
TELEX: 685532(COLLiNS CSMA), FAX: 714-641-5380; 
FSC No.: 2X491; EmpL: 70; Sis. hAgr: Bob Johnson 

RLTRON CO., INC., Sub. of ARX Inc., 148-E Sweet 
Hollow Rd, Old Bethpaga NY 11804, Tel: 516-752-1144, 


FAX: 516-752-0905; FSC No.: 81831; EmpL: 90; Sfe. Mgr: 

Richard MIchelson . .. A*16e4 

Local Sales Offices & Reps 

AL Huntsviila Rakes Engr^ & Mktg.. 205-533-3763 

MA Lowell, Underwood Sis. Corp.... 508-256-8191 

MN Bloomington, Electronic Sis. Agcy. .... 612-884-8291 

NM Corrales.WJM Electronics. 505-898-5628 

CA Sunnyvale, Esoo Assoc . 408-745-1410 

CA Tarzana, High Voltage Sis.. 818-881-9194 

CO Boulder, A Bisseil Co. . 303-444-1173 

OH Kettering, J. May Assocs. . 513-29&-1746 

PA Furlong, Avenir. Inc.. 215-34&-8290 

KS Olatha Technical Sfe. Assoc. . 913-829-2800 

MD Baitimora Bernard White & Ca. 301-484-5400 

Can Lachina Qua, Eiectrodesign Ltd. 514-636-4838 

MA Lowell, Underwood Sfe. Corn. 508-256-8191 

MN Bloomington, Eictm. Sfe. Agy.. 612-884-8291 

MO Ferguson, Technical Sfe. Assoca. 314-521-2044 

MS Jackson, Benton Ballard Ca. . 956-3560 

MO Ferguson,Tech.Sfe.Assoca ..314-521-2044 

NM Albuquerque. WJMSIa. 505-268-9499 

NM Corralea WJM Elctma. 505-898-5628 

NY E Syracusa Matt. Svca. 315-437-7093 

NY MeMlla Carnes Assoa . 516-694-1600 

NY MeMlla Carnes Assoca.. 516-694-1600 

OH Kettering, J. May Assoca . 513-296-1746 

NY Syracusa Material Svca. 316-437-7093 

PA Furlong, Avenir, Ina. 216-348-8290 

TX BedfordDeArmondEnt . 817-267-2048 

TX Bedford DeArmond Entpra. 817-267-2048 

Can Lachina Qua, Eiectrodesign Ltd. 514-636-4838 


FINCOR, 3750 E Market St, York, PA 17402, Tel; 717-751- 
4206, TELEX: 840-432, FAX: 717-751-4372; FSC No.: 
3622; EmpL: 700; Sis. Mgr: Robert Spangler 

FINISHERS, INC., 517 Aldo Avenua Santa Clara CA 
94054. Tel: 408-9880222; Err^L: 10; Sfe. Mgr: Denise 
Firebaugh 

THE FIRST ELECTRONICS CORP, 71 Von Hillem SL 
Boston. MA 02125, Tel: 617-288-2430, FAX: 617-288- 
0332; FSC No.: 1AS32; EmpL: 65; Sfe. Mgr: Chris 
Nastopoulos 



CONNECTORS 


FAX: 805-295-0090 

FISCHER CONNECTORS, 28245 Avenue Crocker, 
Valencia CA 91355, Tel: 81&-362-9395 ,800-344-0445. 
TELEX: 499-4182; Sfe. Mgr: Steve DeFeo 
... . 0*1353-1360 


Loca/ Sales Offices & Reps 

CA FairneidBaribeauft Assoca. 707-428-6095 

CA Santa Ana Wayne Champa Assoca ■ 714-662-2228 

CO Englewood Ornega Ltd . 303-762-1921 

FL Indian Harbour Bch, Bill Toy & Assoca 

. 305-773-6805 

GA Norcrosa Hollingsworth & Still........ 800-241-5712 

lA Marion, MSB Assoca. 319-377-6261 

KS Roland Pk. MSB Assoca . 913-432-2131 

MA Newton, M. A. Olson Assoca Ina . 617-244-4030 

MN Minneapolia Electro tec Assoca.. 612-927-5878 

MO St Loula MSB Assoca . 314-946-5577 

NJ Ho-HaKuaD. J. Fisher Ina. 201-652-0090 

OH Highland H^ KP/DEP(X) . 216-442-6200 

EXP Swltzerland/CH-1143 Applea W. W. Fischer SA 

. 021-800-3711 

Can Oakvllte, Ont, Haltronics .. 416-844-2233 


FISHERCAST, Fisher Gauge Limited, 194 Sophia 
Street P.O. Box 179, Peterborough, Ontario, Canada K9J 
6Y9, Tel: 705-748-9622, TELEX: 06-962943, FAX: 705- 
745-8818; EmpL: 1806; Sis. Mgr: Larry Hatfield 


FISHERTECH, Fisher Gauge Limited. 194 Sophia 
Street P.O. Box 179, Peterborough, Ontario, Canada K9J 
6Y9, Tel: 705-748-9522, TELEX: 06-962838, FAX: 705- 
748-6312; EmpL: 2006; Sfe. Mgr.* Lany Curtis 


FISKARS ELECTRONICS CORPORATION. Newtown 
Rd PC Box 1490. Littleton, MA 01460, Tel: 508-486-9551. 
FAX: 50S486-9601; FSC Na: 214-341-1804; Sfe. Mgr: 
Jack Conn 

FISONS INSTRUMENTS, 24911 Stanford Ava, Valencia, 
CA 91355, Tel: 805-295-0019, TBJEX:4720130, FAX: 805- 
295-0419; EmpL: 200; Sfe. Mgr.* Robert Boyd 

FITCHBURG COATED PRODUCTS, 
Technographics, Inc., P.O. Box 1106, Scranton, PA 
18501, Tel: 717-347-2035; EmpL: 300 

THE FIVE STAR CO, 120 W. Main SL Plantsvilla CT 
06479. Tel: 203-628-5561, FAX: 203-621-2405; Sfe. Mgr: 
Robert Murphy 

FJA INDUSTRIES, P.O. Box 242, Santa Clara, CA 95052, 
Tel: 408-727-0100, TWX: 910-338-0260; Sfe. Mgr.* Frank 
J. Ardezzone 


FLAMBEAU PRODUCTS CORP, P. O. Box 97, 
Middiefield OH 44062, Tei: 216-632-1631, FAX; 216-632- 
1581; EmpL: 184; Sfe. Mgr: Elmer J. Sunyog 


FLANN MICROWAVE, INC, 6290 Sunset Blvd Sita 1126, 
Los Angelea CA 90028, Tel; 213463-5120, TWX: 910- 
,321-2903, FAX: 213-4634319; Sfe. Mgr.* Norman 
Sutherland 

FLEX-CORE DIV., Morlan & Assocs., Inc., 6625 
McVey Blvd, Worthington, OH 43235, Tel: 614-889-6152, 
FAX: 614-876-8538; EmpL: 7; Sfe. Mgr: D. Morlan 
.. A*2298 

FLEXIBLE TECHNOLOGIES DIVISION, Arlon, Inc, 
199 Amaral SL E Providenca Rl 02914, Tel: 800-556- 
7683, FAX: 401-434-2557; EmpL: 60; Sfe. Mgr: Herb 
Howard 

For sales offices and repa in the Northeastern region, call 
Ron Sencer- 401-434-2340 For sale offices and repa in 
California call Rick Kirchhoff- 714-540-2811 For sales 
offices and repa in Michigan, Ohfo, and Indiana call 
STAFFCO- 216-331-5100 For sales offices and reps in 
Chicago, Minnesota and Colorado, call Phil Hansen- 
612-942-9902 

FLEX-KEY CORP., Sub. of Astronics Corp., 18 

Sargent SL Gloucester, MA 01930, Tei: 508-281-2040. 
TELEX: 94-0333. FAX: 617-281-4730; FSC Na: 51163; 


EmpL; 50; Sfe. Mgr: Dick Pork. . B*1863 

Local Sales Calces & Reps 

DC RockvillaMD,Marketron . 301-251-8990 

lA Cedar Rapida Tech. Elctma ina...... 319-366-5443 

Ml Birmingham, Riley-Cotler Sla. 616-264-5744 

NY Huntington, J. A Keenoth Co.. 516-351-7008 


FLEX-LINK PRODUCTS, INC, 599 Fourth SL San 
Fernanda CA 91340, Tel: 818-898-1451, FAX: 818-365- 
3022; FSC No.: 6Z867; EmpL: 75; Sfe. Mgr: Al Wasserzug 


FLEXTRONICS, INC, 34551 Ardenwood Blvd, Fremont, 
CA 94555, Tel: 415-794-3539, FAX: 415-796^952; EiiHlL: 
3,100 

FLIGHT CONNECTOR, TransTechnology 
Electronics, 8800 Allen Rd, Peoria IL 61615-1584, Tel: 
309-693-3300, TWX: 510-396-3691, FAX: 303-693-3308; 
FSC Na: 28680; EnrpL: 280; Sfe. Mgr: Stanley J. Profiri; 
Dfef. Mgr: Stanley J. Profiri 



FAX: 602-746-0908 

FLOTEK CORPORATTOK 1300 E Floriza SL Sta 101, 
Tucsoa AZ 85714, Tel: 602-294-9222, TWX: 510-601- 
6723, ESYLNK: 62936530; EmpL: 8; Sfe. Mgr.* Eric 
Richards.. 0*1394-1395 

FL SURPRENANT DIV, 172 Sterling SL Clinton, MA 
01510, Tel: 617-368-1401, TELEX: 920451, TWX: 710- 
347-1736; EmpL: 500; Dfet. Mgr.* Jim Gannon 

JOHN FLUKE MFG. CO., INC., 6920 Seaway Blvd, 
Everett, Wa 98206, WA 98206, Tel: 206-356-5400, TELEX: 
185102, TWX: 910-445-2943, FAX: 206-356^5116; Enr^L: 
2400; Sfe. Mgr.* RWambolt; Dfef. M^r.* R Mewett 

............ D*1184,1258-1270,1432-1433 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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FORTRO 


/ ocfl / Safes Offices & Reos 

PL Humsviile^ John Fluke MfgCa . 205-881-6220 

PL Huntsville^ John Fluke Mfg Co. ino ... 205-837-0581 

AZ Tucson. John Fluke M^Ca. 602-790-9881 

CA Fiemont.JohnFkJkeMf^Covina .... 415-651-5112 

GA Irving. John FhJkeMfg Co, Irxx. 714-863-9031 

CO Denver. John Fluke Mfg Co, Ino . 303-695-1000 

CT HartfbiU John FlukeMf^ Co., Irxx .... 203-659-3541 
DC WasMngtonD.C.. John Fluke Mfg. C0L,lna 

. 301-770-1570 

FL Orlando, John Fluke Mfg Col, Inc.. 407-8964881 

QA AUanta, John Fluke Mfg Co, Ino. 404-9534747 

IL Chice^ John Fluke Mfg Co, Inc. .... 312-705-0500 
IN IndfeniVMiis, John Fluke Mfg Ca ..... 317-875-7870 
LA New Orleans, John Fhjke Mfg Ca .... 504455-0814 

MD Rockvilla John Fluke Mfg Ca. 301-770-1570 

MD RockvilfeJohn Fluke Mfg Co. ina.... 301-770-1570 

MA Boston. John Fluke Mfg Co, Ina. 617-663-2400 

Ml Detroit John Fluke Mfg Co, Ina. 313-522-9140 

MN MinneG«)oM8. John Fluke Mfg Co, Ina 

. 612-854-5526 

MO SL Louis, John FkJke Mfg Ca .. 314-993-3805 

NJ Paramus. John FkJke Mfg Ca . .. 201-262-9550 

NM Abuquerqua John FkJke Mfg Ca .... 505-881-3550 

NY Rochester. John FkJke Mfg Ca. 716-323-1400 

NC Greensbora John FkJke Mfg Ca. 919-273-1918 

OH Clevelandl John FkJke Mfg Ca Ina ... 216-2344540 

OK Tulsa. John FkJke Mfg Co, Ina. 918-665-3530 

OR Pomandl John FkJke Mfg Co, Ina .... 503-227-2042 
PA Philadelphia. John Fluke Mfg Cojna 

. 215-647-9550 

TX Dallas, John FkJke Mfg Co, Ina . 214-869-0311 

in* Salt Lake City. John FkJke Mfg Ca ... 801-268-9331 
WA Seattfe Fluke Elctma Canada Ina .... 206-356-5512 

WA Seattle, John Fluke Mfg Co, Ina. 206-881-6966 

Can Mississauga, Ont, FkJke Elctms. Canada Ina 

. 416-890-7600 

FkJke DisL Prods, are available from Fluke authorized disl 
Call 800443-5853 for your nearest disl 

FMC CXDRPORATKDN, Chemicai Products Grp, 2000 
Market SL Philadelphia. PA 19103, Tel: 215-299-6000; 
EnrpL:800 

FORCE, INC, 825 Park SL Chiistiansburg VA 24073, Tel: 
703-382-0462, FAX: 703-381-<)392; FSC Na: 64871; 
EnfpL:47 


FOREDOM ELEC. CO, Blackstone Inds. Inc, Route 6, 
Bethet CT 06801, Tel: 203-792-8622, TELEX: 643483 
Blckstone,, FAX: 203-790-9832; EmpL: 80; S/s. Mgr: Kent 
Kristensen, VP Mktg 

FORMA SCIENTIFIC, INC, Box 649, Marietta, OH 45750, 
Tel: 614-3734763, FAX: 614-373-8466; EmpL: 425; S/s. 
A^.ArtFad 

FORMULATED RESINS INC, Div. of TACC Inti. Corp, 
Air Station Inds. Pk, Rockland, Rl 02370, Tel: 617-878- 
7015. TELEX: 952123. ESYLNK: 5106015650(TACC INTL 
CORP), FAX: 617-871-6727; EnrpL: 70; Sfe. Mgr: Norman 
Cl Harrington; Dfef. Mgr: Norman G. Harrington 

FORTE TECHNOLOGY, INC, 201 Carnegie Row, 
Norwood, MA 02062, Tel: 617-769-9150, TWX: 710-348- 
087a FAX: 617-769-5308 

FORTRON/SOURCE CORP, Power Supplies, 6818- 
G Patterson Pass Rd, Livermora CA 94550, Tel: 415-373- 
1008. TELEX: 559291 FORTRON UD, FAX: 415-373-1168; 
EmpL: 30; S/s./Ifgr.’Charles La Rue 



ELECTRONICS 
( 415 ) 834-5888 

610 E tOlh St. Oalcttnd. CA M606 

(guardian) 

( 213 ) 452-8002 
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IT 

'”»JENKS&Son^ 

1933 Montana Ave. NE 
Washington DC 20002 



ELECTRONICS 
( 415 ) 834-5888 

610 E 10th St . Oakland, CA 94606 



( 213 ) 452-8002 



SYSTEM & BENCH DMM's 


HANDHELD DMM'S 


TEMPERATURE 
LOGGING SYSTEMS 





An Authorized Stocking Distributor 


RAG ELECTRONICS, INC. 


Nationally Call 


21418 Parthenia Street 
Caiioga Park, California 
91304-1597 
Local (818)998-6500 


1 (800) 732-3457 

In California 

1 (800) 272-4225 


EEM1989 


North American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


FCXJNDATIONINSTRUMENTTS INC^ 24 Colonnade Rd. 
Nepean, ON. Canada K2E 7J6. Tel: 613>22&4000, TELEX: 
053-4153, FAX: 613-226-4602; Sfe. Mgr: Jean Paul 
Clermont 

FCXJRJAY INDUSTRIES, Box 14617 Northridge Br, 
Dayton, OH 45413-0617, Tel: 513-890-6444, FAX: 513- 
890*1692; EnpL: 42; M. W. Frawley 


toxmmo^ 



FAX: 508-378-5401 


FOXBORO/PCG, The Foxboro Company, 600 N. 

Bedford St, £ Bridgewater, MA 02333, Tel: 508-378-5260, 


TELEX: 92-7602, TWX: 710-346-7630; Sfe. Mgr: Sal 
Bucacd, Jr.... . A*2300-2301 

Local Sales Off& Reps 

AL Owens aossRds,CMRAssoc&. 205-883-5991 

CA San Diegd The Manning Ca .. 619-565-6097 

CO Littleton, MRC _ 303-794-4684 

FL Longwood, A-OK Tech. Reps.... 407-682-6313 

CT Ansonia, Pace Assocs... 203-732-8756 

CT a Giastonberry, Pace Assoca. 203-659-2266 

IN Ossian, Science SI&. ..219-622-7383 

NJ Springfield F. F. Sylvester Assoca .... 201-376-3324 

NC Charlotte Arthur, Harris & Assoca .... 704-845-1085 

NC Greenstxxo, Arthur, Harris & Assoca 

. 919-275-3030 

OH Daytoii,Santer Sla . 513434-8212 

TX Carrollton, Encore Technig. Compa ... 214418-1441 

TX Round Rock, Encore Technig. Compa 

... 512-388-7930 

Wl Genoa City, Vine Tech. Sla. 414-279-3871 



ELECTRONICS 


FAX: 813-693-1554 

FOX ELECTRONICS^ 5842 Corporation Circle^ Ft Myera 
FL 33905, Tel: 813-693^)099, TWX: 510-951-7386; FSC 
Na: 61429; Sfe. Mgr: E L Fox/Tom Bernardo 

. . A«1405-1407 


Local Sales Off ices & Reps 
AL Huntsvilla Electronic Mktg. Assoc Inc 

. 205-536-3044 

AZ Mesa, System Sla of Arizona Inc ..... 602-464-9989 
CA CanogaParKGrohAssoca........... 818-884-9550 

CA IrvinaGrohAssoca .. 714S37-9871 

CA Mt View, Brooks Tech. Grp. .. 415-960-3880 

CA San Clementa Qroh Assoca .. 714-361-2321 

CA SanCiementaGrohAssoca .. 714498-6568 

CA San Diega Groh Assoca. 619-453-7572 

CA West Covina, Groh Assoca ........... 818-926-8579 

CO EnglewoodMegatronix.. 303-799-3700 

CT Milford AccessSyaCorpi ............ 203-877-5891 

FL Altamonte Spring, Semtiixiic Assoca 

... 305-831-8233 

FL Clearwater,Semtronic Assoca........ 813461-4675 

FL Ft Lauderdala Semtronic Assoca .... 305-731-2484 

GA Atlanta Eiectroriic Mk^ Assoc Inc ... 404-448-1215 

IL Kaska Janus Inc. 312-250-9650 

IN Indianapolia Wilson Tech. Sla Inc .... 317-872-2513 

KS Overland Spectrum Sia. 913-648-6811 

MO Randalistowfv Beacon North Inc ..... 703478-2480 
Ml BentonHartx)r,McNabb&Assoca ... 616-952-2166 

MN Minnetonka Gibb Elctma Sla . 612-935-4600 

NH Nashua Access Sya Corp. . 603-888S160 

NJ Medford Component Consultants .... 609-654-5300 

NJ Parsippany,HLM .. 201-263-1535 

NM Alburquer^ System Sla of NM. 505-889-2901 

NY Northport HLM .. 516-757-1606 

NY SyracrusaPiTronics .. 315455-7346 

NY Williamsvilla Pi Tronics. . 716-688-7638 

NC Raleigh, Electronic Mkig. Assoc Inc .. 918-847-8800 

OH Centervilla Bear Mktg Inc. . 513-436-2061 

OH Richfield Bear Mktg Inc.. 216-658-3131 

OR Portland Ea Chase. 503-292-8840 

PA Pittsburgh, Bear Mktg Inc.. 412-531-2002 

SC Greenvilla Electronic Mktg Assoc Inc 

. 803-233-4637 

TX Austia Design Mk^. 512-263-9151 

TX Dallaa Design Mktg .. .... 214488-8151 

TX Houst^ Design Mk^ ........ .. 713-558^18 


UT Sait Lake City, Charles Fields & Assoca 

.. 801-531-6177 

VA Sterling Beacon North Inc . 703478-2480 

WA Kirkland E& Chase . 206-823-9535 

Wl Waukesa Janus Inc... 414-542-7575 

PR Hato Rey, Semtronic Assoca. 809-776-0700 

Local Distributors 

AL Hunstvilla Marshall Inda . 205-881-9235 

AZ Phoenix, Force Elcima . 602-437-1060 

AZ Phoenix, Future Elctma Inc . 800-642-8722 

AZ Phoenix, Marshall Inda. 602496-0290 

AZ Phonenix, Future Elctma Corp. . 602-968-7140 

AZ Tempa Cypress Elctma .. 602-966-2256 

CA Buena Parti; Cypress Elctma . 213-744-0355 

CA Chatsworth, Future Elctma Compl. 818-7080914 

CA Chatsworth, Marshall Inda .. 8184074100 

CA El Monta Marshall Inda . 818459-5500 

CA El Monta Marshall Inda . 818-459-5602 

CA Irvina Future Elctma Inc. . 714-2504141 

CA Irvina Integrated Elctma Corp.. 714-837-9960 

CA Irvina Marshall Inda. 714-859-5050 

CA Irvina Marshall inda.. . 714458-5301 

CA Milpitaa Marshall inda. 408-942-4600 

CA Rancho Cordova Marshall Inda. 916-635-9700 

CA Reseda Jan Devices... 818-708-1100 

CA Sacramenta integrated Elctma Corpi 

. 916424-5297 

CA San Diega Cypress Elctma . .. 619-535-0011 

CA San Diega Future Eictms Corp... 619-278-5020 

CA San Diega Marshall Inda. 619-578-9600 

CA San Josa Future Elctma Corp. .,. 408435-9100 

CA San Josa Integrated Elctma Corp..... 408435-1000 

CA San Josa Jaco Elctma Inc.. . . 408432-9290 

CA Santa Clara Future Elctma Corp.. 408434-1114 

CA Santa Clara Marshall Inda . 408-980-2500 

CA Westlake Villaga Jaoo Elctma Inc..... 805495-9998 

CO Denver, Integrated Elctma Corp.. 303-292-6121 

CO Denver, lEC/Waiker Assoca. 313-292-6121 

CO Englewood Cypress Elctma. 303-792-5892 

CO Thornton, Marshall Inda . 303-451-8383 

CO Westminster, Future Elctma Corp. .... 303421-0123 

CT Bethel, Future Elctma Corp. . 203-743-9594 

CT Meriden. Jaco Elctma Inc. 800-344-3458 

CT Wallingf^ Cronin Elctma Inc.. 203-265-3134 

CT Wallingford Marshall Inda/CT Div. ... 203-265-3822 
FL Altamonte Sprga, Future Elctma Corpi 

. 407-767-8414 

FL Altamonte Sprga, Marshall Ind . 407-767-8585 

FL Clearwater, Future Elctma Corp.. 813-578-2770 

FL Foit Laud«dala Marshall Inda . 305-977-4880 

FL Fort Lauderdale, Reptron Elctma Inc. 

.. 305-735-1112 

FL St Petersburg Marshall Inda. 813-573-1399 

FL Tampa, Reptron Elctma Ina. 813-8554656 

GA Norcross, Future Elctma Corpi. 404441-7676 

GA Norcrosa Marshall inda . 404-923-5750 

GA Norcrosa Reptron Elctma Inc. 404-446-1300 

IL Hoffman Estatea Integrated Elctma Corg 

. 312-843-2040 I 

IL Schaumburg Future Elctma Corp..... 312-882-1255 | 

IL Schaumburg Marshall Inda . 312-490-0155 

IL Schaumburg Reptron Elctmainc.. 312-882-1700 

IL Wood DdlaAltex/Aid Chicagoland .. 312-350-1080 

IN Carmel, Altex Elctma ina. 800-852-7411 

IN Indianapolia Marshall Inda . 317-297-0483 

KS Lenexa Marshall Inda. 913492-3121 

MD Columbia Future Elctma Corpi. 800-638-1851 

MD Columbia Jaco Elctma Ina. 301-995-6620 

MD Gaithersburg Marshall Inda. 301-840-9450 

MA Hopkinton, Add Elctma. 508-435-5010 

MA Needharrv Cronin Elctma Ina. 617^449-5000 

MA Westboro, Future Elctma Corpi. 800440-0050 

MA Wilmingtoa Jaco Elctma Ina. 617-273-1860 

MA Wilmington, Marshall inda. 617-658-0810 

Ml Grand RapidaCalder Elctma. 616-698-7400 

Ml Grand Rapkfo, EC Elctma ina.. 616-53(H)576 

Ml Livonia Future Elctma Corpi . 313-261-5270 

Mi Livonia Marshall Inda . 313-525-5850 

Ml Livonia Reptron Elctma ina. 313-525-2700 

MN Eden Prairia Cypress Elctma. 612-934-2104 

MN Eden Prairia Future Elctma Corpi .... 612-944-2200 
MN Minnetonto, Reptron EIcbma ina ..... 612-938-0000 

MN Plymouth, Marshall inda. 612-559-2211 

MO Bridgeton, Marshall Inda.. 314-2914650 

MO St LouiaFrankBn Elctma. 314-993-5333 

NH Manchester, Cronin Elctma ina. 603-6244)105 

NJ Bellmawr, Mid Atlantic Elctma. 609-931-5303 

NJ Fairfield, Marshall Inda . 201-882-0320 

NJ Mount Laurel, Future Elctma Corpi ... 609-778-7600 

NJ Mt Laurel, Marshall Inda . 609-234-9100 

NJ Totowa Jaco Elctma Ina ... 201-942-4000 

NY Buffato,Summit .. 716-887-2800 

NY E Syracuse Add Elctma . 315-437-1836 

NY Hauppauge, Future ElctmaCorp.. 516-2344000 

NY Hauppauge, Jaco Elctma Ina. 516-273-5500 

NY Hauppauge LI, Marshall Inda.. 516-273-2424 

NY Johnson City, Marshall Inda. 607-798-1611 

NY Liverpool,FutureEictrnaCorpi ...i... 315-451-2371 


NY Rochester, CAM/RPC ................ 716427-9999 

NY Rochester,FutureEictmaCorp. ...... 716-272-1120 

NY Rochester. Marshall Inda ..... . ... 716-235-7620 

NY Rochester,Summit .. 716-334-8110 

NY Victor. Add Elctma .. 716-9244760 

NC Rateigh,Marshalllnda................ 919-878-9882 

NC Raleig^SagerSvcaPlus . 919-850-9550 

OH ClevelarKtCAM/RPC . .... 2164614700 

OH Dayton, Marshall Inda.. 513-898-4480 

OH Solon, Marshall inda..... . 216-248-1788 

OH Solon, Reptron Elctma Ina i... 800445-7476 

OH Westervillg Marshall Inda .... . 614-891-7580 

OH Worthington, Reptron Eictma Ina. 614436-6675 

OR Beaverton, Almac Eictma. 503-629-8090 

OR Beaverton, Cypress Elctma. 503-641-2233 

OR Beaverton, Future Elctma Coipi - 503-645-9454 

OR Beaverton,IntegratedElctmaCorpi.... 503-641-1690 

OR Beaverton,Marshaillnda .. 503-644-5050 

PA McKean, Adacom. 814476-7774 

PA Pittsburg CAM/RPC . 412-782-3770 

PA Pittsburg Marshall Inda . 412-963-0441 

TX Austin, Force Elctma. . 512-835-7395 

TX Austin, Marshall Inda. . 512-837-1991 

TX Brownsville Marshall Incte... 512-542-4589 

TX Carrollton, Marshall Inda ... 214-233-5200 

TX Dallaa Cypress Elctma. 214-8691435 

TX El Paso Marshall inda. 915-593-0706 

TX Farmer Branch, Force Elctma of TX.. 214-247-9955 
TX FortWorth,C&WEIctmaSuppiCa 

. 817-831-0395 

TX Houston, Force Elctma. 713-561-8644 

TX Houston, Marshall Inda. 713-895-9200 

TX Richardson, Future Elcima Corpi. 214437-2437 

TX Richardson, Jaco Elctma Ina. 214-235-9575 

UT N. Salt Lake City, Integrated Eictma Corpi 


UT Salt Lake City, Future Elctma Qorpi... 801-972-8489 

UT Salt Lake City, Marshall inda .. 801-485-1551 

WA Bellevue Almac Elctma .. 206-6499992 

WA Bellevue Integrated Elctma corpi .... 2064592727 

WA Bellevue Marshall inda. 2064865747 

WA Bothell, Cypress Elctma. 2064891144 

WA Redmond, Future Eictrna Corp.. 206881-8199 

WA RedmondlJaooElctmalna. 206881-9700 

WA Spokane Almac Elctma. 509924-9500 

Wl Grafton,LakevlewElctma.. 414-377-8250 

Wl Milwaukee Progressive Image Ina.... 414-3214722 

Wl Waukeshe Marshall Inda. 414-797-8400 

EXP PA,Advacom. 412-3297551 


FRAMAR METAL PRODUCTS CO^ INC., 345 Carnegie 
Avenue Kenilworto, NJ 07033, Tel: 201-241-0710, FAX: 
201-241-1876; Empl: 7; Sfe. Mgr: John W. Moore Jr. 

JOHN FRANEK CO., INC., See Power Star, Inc. 

FREDERICK ELECTRONICS CORP, 7630 Hayward 
Rd, P.O. Box 502, FredericK MD 21701-0502, Tel: 301- 
662-5901, TELEX: 197639, 64682, FM: 301-694-2756; 
FSC Ne: 15230; EmpL: 350; Sfe. Mgr: William K Herbert 


FREED 

Megohmmeters® 


FREED MEGOHMETERS, See Industrial Test 
Equipment 

FREED TRANSFORMER CO, INC, Electronic 
Transformer Corp, p.o. Box i88, Totowe NJ 07511, 
Tel: 201-942-2222, FAX: 201-942-9014; EmpL: 130; Sfe. 
Mgr: Dan Rovine 



FAX: 508-927-4099 

FREQUENCY AND TIME SYSTEMS, INC., 
DATUM, INO, 34 Tozer Rd, Beverly, MA 01915, Tel: 
506927-8220, TELEX: 94-0518 FTS BVLY; FSC Na: 
56219; EmpL: 126; Sfe. Mgr: Martin W. Levine 
...... D«1271 


Local Sales Offices & Reps 

AL Huntsville Southern Mktg Assoca... 209534-6020 
AZ Phoenix, Tech. Mktg Specialists ...... 602-5824800 

CA Costa Mese Ward Davis Assoca ..... 714-5567466 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


GABRIE 


CA Redondo Bcfu Ward Davis Assocs.... 213-64S«977 

CA San piegOr Ward Davis Assocs. . 619-292-1000 

CA Santa Clar^ Ward-Davis A8SOC&. 408-245-3700 

FL Largo, Etectrocraft. 813-5394749 

FL Longvraod.SouthernMktg^Assoca ... 305-682-7317 
GA Marietta, Southern Mktg. Assocs. . 404-565-0603 


IL Park Ridges Electronic Instr. Assocs .. 312-298-2290 
IN Indiani^iis Electronic Instr. Assocs 

. 317-257-7231 

MD Rockville; Creative Mktg. Assocs, Ltd 

. 301-2514100 


MA Tewksbury, Del-Con Sis. 617-851-9911 

MN Minneapolis, Electronic Instr. Assocs 

. 612-374-5628 

NJ Haddonfield a L Williams Assocs ... 60942&«060 

NJ Union, Friedman Assocs, ina. 201-964-6204 

NY Livorpool,R&DAssocs .. 315457-0100 

NC Greensboro, Southern Mktg Assocs 


OH Centerville; Micro Sis Cotpi..... 513433-8171 

TX Houston, Lear Assocs, Inc. . 713488-7893 

TX Richardsoa Lear Assocs, Ins . 214-231-5388 


FREQUENCY CONTROL PRODUCTS, INC, 
American Time Products Div, 430CommackRd, Deer 
Pk, NY 11729, Tel: 516-243-5730, TWX: 710-581-0014, 
FAX: 516-243-5745; FSC No: 59559;03040; EnpL: 100; 
Sis. Mgr: A Caggiano 


LocaJ Sales Offices & Reps 

CA Los Angeles Johnson Assocs. 213-6794795 

CA San Luis Obispo, Johnson Assocs ... 805-544-7770 
FL Altamonte Springs Raycom . 407-682-0032 



FAX: 508-521-1839 

FREQUENCY DEVICES, INC^ 25 Locust SL Haverhill. 
MA 01830, Tel: 508-374-0761, TWX: 719-347-0314; Enr^l: 


40; Si!s. Mgr.-Frank J.DeGiso . A«169S-1698 

Lcjcal Sales Offices & 

CA San Ramon, Tech. Consultants Inc.... 415-8390829 

CA Upland, HAS Assocs. 714-981-0529 

FL Orlando, Digitai Analog Inti Sis. 305-299-7754 

IL Chicago. Kingston Comps. 312477-7800 

MD College Park, Ken Geary & Son, Inc .. 301-935-5055 

MA Holbrook, McLellan Assoc. 617-7674771 

MA Holbrook, McLellan Assocs. 617-7674771 

Ml Uvonis Lowell-Wendt MkL . 313464-2722 

NJ East Brunswick, Winch Sis Assocs ... 201-613-1515 

NY DeWitt, DB Environmental, Inc. 315-446-0220 

NY Rosiyn Heights Winch Sis Assocs ... 516-681-3163 

NC ChariottsZelco Assoc. 704-541-6122 

OH Chagrin Falls Hester Assocs. 216-247-6655 

PA Sellersvilis Tech-Com Mktg. 215-723-0820 

TX Houston, TCI Elctms. 713-774-5019 

WA Seatus Brett Assocs. 206-431-8090 

Can Don Mills Ontaric R-D. Assocs. 416-444-0959 



FAX: 516-794-4340 

FREQUENCY ELECTRONICS, INC., 55 Charles 
Lindbergh Bivd, Mitchei Field NY 11553, Tel: 516-794- 
4500, TWX: 5162230418; EmpL: 950; Sfe. Mgr: Gene 


Kushner. A*1408-1409 

Local Sales Offices & Reps 

CA Mounteinview, Disman-Baker. 4169663010 

CO Boulder, Herb Bass Assoc . 303-530-7509 

FL OrlandO; Truex Assoc. . 305-8562160 

MO Hunt Vall^, Marktron.. 301-6261111 

MD Rockville Maridron... 301-251-8990 

MA Cochituats High-Tech Sis.. 508-653-3838 

NJ East Windsor, Micro Lambda . 6094433113 

NJTotaws Technical Mktg....... 201-812-0356 

NY ESyracuseEM-TechAssocs,Inc ... 315-437-6410 

OH Cleveland TTbyCc. 216371-5335 

VA Charlottesville Marktron.. 804-9765874 

FREQUENCY SELECTIVE NETWORKS; 6620 
Garfield Ave, Woodskte, NY 11377, Tel: 716424-7500, 
FAX: 716424-3459; FSC Na: 56662; Empl: 30; S^. Mgr: 
MichaelLizzoio. A*1410 


Local Sales Offices & Reps 

NY Huntington, Carnes Assocs. 516-694-1600 

OH Dayton, Aschbacher Assocs. 516252-7785 


FREQUENCY SOURCES, INC, Semiconductor Div, 
16 Maple Rd, Chelmsford MA 01824, Tel: 506256 
4113/8101, TWX: 716343-0404, FAX: 506937-3748; 
No: 26629; EmpL: 90; Ste. Mgr.’D. Langan 



FAX: 8167069897 

FRONTIER ELECTRONICS 9301-101 Jordan Ave, 
Chatsworth, CA 91311, Tel: 8167069888; EfiY>L: 200 
. A*1248-1250; D*2052-2055 

FRONT PANEL DEVICES, INC, 21465 Pond Rd. 
Ronkonkome NY 11779, Tel: 516737-3322, FAX: 516 
737-3326; ErrpL: 20; Sis. Mgr: John a Powers 

FSI/FORK STANDARDS, INC, 666 Western Ave, 
Lombard IL 60148, Tel: 312-231-3511. 312-932-9380, 
FAX: 312-932-0016; FSC No: 14986; EmpL: 20; SKs. Mgr: 
Alfredo J. Ramirez; Dist. Mgr: A. E Toht 

FTS SYSTEMS, INC, Rte 209, P.O. Box 158, Stone Ridge 
NY 12484, Tel: 914-687-0071, TWX: 516247-0547, FAX: 
914-667-7481; EmpL: 1006; Sis. Mgr: Brian Adams 

FUJI ELECTRIC CORP. OF AMERICA 727 W. 7 SL Ste 
235, Los Angelee CA 90017, Tel: 213-622-4490, TELEX: 
677318, FAX: 2164869382; EmpL: Yasuko Suzuki; Sis. 
Mgr: Hisao Ohno; Dist. Mgr: Masanao Deguchi 


FUJITSU 


FUJITSU AMERICA, INC., Computer Products 
Group, 3055 Orchard Dr, San Jose CA 95134, Tel: 406 
432-1300, TWX; 9163362193; Sis. Mgr: Roger BaktelK; 


Dist. Mgr: Al Connelly. . D«1088-1095 

LoceJ Sales Offices & Reps 

CA Irvine Fujitsu America. 714-5561250 

CA San Jose Fujitsu America. 408-434-9250 

CA San Jose Fujitsu America • .. 406452-0890 

CA Sherman Oa^ Fujitsu America. 8169061985 

CO Golden, Fujitsu America . 306278-8717 

FL Ft Lauderdale Fujitsu America. 306771-7705 

GA Atlanta Fujitsu America. 404-9560130 

GA Marietta Fujitsu America . 404-9560130 

IL Itasca Fujitsu America. 312-2568230 

MA Burlington, Fujitsu America . 617-2761341 

MA Buriington, Fuytsu America . 617-229-6310 

MN Minnetonl^ Fujitsu Mierica. 612-932-9800 

NJ Manascpjan, Fujitsu America. 201-223-8222 

OR Beaverton, Fujitsu/Vnerica . 503-643-6098 

PA Malvern, Fujitsu America.. 2166463958 

TX Austia Fujitsu America . 512-343-4514 

TX Richardson, Fujitsu America. 214-437-9377 

Can Mississauga Fu^su Canada. 416-673-8666 

Local Distributors 

AL Huntsville Gentry Assoca . 206837-0692 

AZ Phoenix, Wyle Laboratories. 602-8662888 

CA Irvine Wyle Laborotories . 714-8669953 

CA Richnriond Gates/FA Distrbg. 4165262345 

CA Santa Clara Wyle Laboratories. 406727-2500 

CA TorranceSchweberElckna .. 2163268090 

CO Englewood R2 Distrbg. 3067969292 

CT Danbury, SchweberElctma. 2067467080 

FL Ft Lauderdale Gentry Assoca. 306791-8405 

GA Atlanta Gentry Assoca .. 404-9962828 

H. Elmhurst Fast Access. 312-5362450 

lA Cedar RapkJe Schweber Elctma . 3163761417 

LA Gretna Gentry Assoca . 504-367-3975 

MA Bedford Schweber Eictma. 617-2765100 

MN Mirmeapfia Datalink. 612-944-3462 

OH Columbue Craned Inc.. 614-4360045 

OK Tulsa Schweber Elctma.. 916622-8000 

OR Hillsboro, Wyle Laborotories. 503-640-6000 

TX Houston,DallasDigtal.. 7164667151 

TX Plane Dallas Digitai. 214-424-2800 

WA Kirkland Gates/FA Distrbg .. 206822-5552 


FUJITSU 


FAX: 408-727-0355 

FUJITSU OF AMERICA, 3330 Scott Blvd, Santa Clara 
CA 95054, Tel: 406562-1000, TWX: 916338-0190; ErrpL: 
4(^ Ste. A^r.-Jack Foster (acting); Otef./Mgr.-Hal Mumma 
. B«1040,1080,1477-1487; C*1361-1366 

Local Sales Offices & Reps 

AL Huntsville CSA Elctra.. 2065362444 

CA San Diege Earle Assoca, Ine. 616278-5441 

CA Santa Clara Norcomp. 406727-7707 

CA TusMe Hi-Tech Rep Ce(HTRC) . 714-7369561 

CA Westlake Village Hi-Tech Rep Ca(HTRC) 

. 8167062916 

CO Lakewood Candal. 3069367128 

CT Cheshire Connecticut Applied Technlg 

. 206272-6564 

FL Altamonte Springe Semtronics Assoca 


. 306831-8233 

FL Clearwater, Semtronics. 813-461-4675 

FL Ft Lauderdale Semtronics. 306731-2484 

GA Atlanta C.SR. Elctma . 404-396-3720 

IL Highland Park, Bransky Ste.. 3124362375 

lA CedarRapideElectromecSte,Ine ... 316362-6413 

KS Lenexa AEM. Ine. 913-8860022 

MA Woburn, MilFBem Assoca, Ine . 617-932-3311 

Ml Farminglon Hilte, W. R Hummon Assoca 

. 316474-0661 

MN Burnsville ElectromecSIa, Ine . 612-894-8200 

MO SL Louie AEM. Ine .. 314-2969900 

NJ Fairfield Tech. Applications & Mktg... 201-5764130 

NJ Martton.BGR Assoca . 6069861020 

NM Albuqueque FP. Sla . 505-3465553 

NY Rochester, KC. Johnson Agy.. 716-586-0777 

NC Mathewe CSR Elee. 704-847-5806 

NC Raleigh, CSR Elctm.. 919-878;9200 

OH Columkxje McFadden Sla Ine ... 614-761-3177 

OR Beaverton, L-Squared Ltd . 503-629-8555 

PA Glenshaw.KC. Johnson Agy... 412487-1246 

TN Knoxville CSR Elcira . 616577-1317 

UT Salt Lake City, Hendrickson Sla . 801-467-1445 

WA Seattle L-Squared Ltd . 206-827-8555 

Wl Cedarburg Bransky Sla . 414-377-6837 

Can St Laurent Que, John a Weiss Ce .. 514-337-5022 

Can Vancouver, Davetek Mktg. 604-4363680 


See Schweber &/or Marshall in your local dty. 

FUJITSU MICROELECTRONICS, INC, Sub. of 
Fujitsu Umitedl 3545 North First SL San Jose CA95134, 
Tel: 406922-9000, TWX: 9163360190; FSC Ne: 
4084369044; EmpL: 1000; Ste. Mgr: Rich Christopher, 
Sr.VP&GM; Dtef.M^.*DanBuistDir.Hdqtr.Sla 

FURANE PRODUCTS, A CIba-Geigy Co, 99 Cook SL 
Uncole Rl 02865, Tel: 401-7262100, TWX: 516601- 
1913, FAX: 401-7262930; EmpL: 26; Ste. Mgr: W. Lott 

FURMAN SOUND, INC, 30 Rich SL Greenbrae CA 
94904, Tel: 416927-1225, TELEX: 425900, FAX: 416927- 
4548; FSC Ne: 5830; EmpL: 32. Ste. M§r: Joe Desmond; 
Dist. Mgr: Joe Desmond 

FURNAS ELEC, 1197 McKee SL Batavte, IL 60510, Tel: 
312-879-6000, TELEX: 72-0458; Empl: 1,500; Ste. Mgr: 
Thomas J.McGavin; Dtef. M^r.* Paul P. Welch 

FUSES UNLIMITED, D.EL 9300 Mason Av, Chatsworth, 
CA 91311, Tel: 818-882-1515, FAX; 818-8867390; Empl: 
35; Ste. Ray Norris; Dtef. Mgr.* Pat White 

FUSION INC, 4658 E 355th. SL Willoughby, OH 44094, Tel: 
216946-3300, TELEX: 275300; Enpl: 85; Ste. Mgr: 
Raymond C. Yuhasz 

FUTABA CORPORATION OF AMERICA, Electronic 
Components Div, 711 East State Pkwy, Schaumburg IL 
60173, Tel: 312-884-1444, TELEX: 26206833, FAX: 312- 
884-1635; ErrpL: 50; Ste. Bill Uchtner; Dist. Mgr: m 

Lichtner 

F. W. CAPACITORS INC, 98 Toledo Rd Hwy. 3015, 
Florence SC 29504-0636, Tel: 8066624728, TELEX: 220 
883TAUR FAX: 806667-6142; FSC Ne; 58368; Empl: 20; 
Ste. Mgr.-Joseph A (Jay) Falcone Jr. 

GABRIEL ELECTRONICS. Box 70, Scarborough IndL Pk, 
Scarborough, ME 04074, Tel: 207-8865161, TELEX: 96 
0113, ESYLNK: 62042511, FAX: 207-8834469; Empl: 
225; Ste.A^.’D.aCrisman 
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Manufacturers and Sales Offices Directory 


GAGE APPLIED SCIENCES INC. 5905 St Francois Rd. 
St Laurent Que. Canada H4S1B6, Tel: 514-337-6893, 
FAX: 514-337-8411; EnpL: 4; Sis. Mgr.’ Mark Diamond; 
Disf. Mgr. Stanley M. Diamond 

GALILEO ELECTRCKDPTICS CORP. Galileo Parte. P.O. 
Box 550, Sturt)ridge. MA 01566, Tel: 508-347-9191, 
TELEX: 4999014; FSC No.: 28719; EmpL: 500 

GALIL MOTION CONTROL, INC. 1054 Elwell CL Palo 
Alto, CA 94303, Tel: 415-964-6494, TELEX: 171409, FAX: 
415-964-0426; Errpl: 10; S/s. Mgr.'Usa Wade 

GAMMA-F (DORP. Electromagnetic Sciences, Inc. 
3051 Fujita SL Torrance, CA 90505, Tel: 213-539-6704, 
TELEX: ITT429694. FAX: 213-539-7463; FSC No.: (CAGE) 
50478; EmpL: 70; S/s. Mgr.'Dennis L Deck 



FAX: 904-677-3039 

GAMMA HIGH VOLTAGE RESCH. INC., 1096 N. US. 
Hwy, No. 1. Ormond Beach, FL 32074, Tel: 9()4-677-7070; 


EnpL: 15.... .. D*1766-1769 

Lxx^l Sales C0ices & Reps 

CA Pasadena,A-FSi&Engrg .. 213-681-5631 

CA Santa Cruz, Le Rep. . 408-458-0667 

NJ Nutley. Inwin Brill Sla .. 201-667-0653 

NM Altxiquerque, Cleveland Entpra .. 505-265-7893 


GAMMA SCIENTIFIC INC. 3777 Ruffin Rd. San Diego. 
CA 92123, Tel: 619-279-8034, TELEX: 69-7938; EmpL: 65; 
S/s. Mgr.'Robert Ruff 

GANDALF DATA INC. Gandalf Technologies Inc. 
1020 S. Noel Ave. Wheeling, IL 60090, Tel: 312-541-6060, 
aOOGANDALF, FAX: 312-541-6803; EmpL: 3506; S/s. 
Mgr.' Kerry Hawkins 


Local Sales Off ices & Reps 

CA Brea... 714-529-2117 

CT Meriden ... 203-238-6812 

GA Atlanta . 404-446-8090 

IL Itasca .. 312-250-0015 

Local Distributors 

CA Los Angelea Battery Specialties. 213-437-1809 

CA San Diego,Tauber Elctma ...... 619-274-7242 

; CA San Jose. Rose Elctma .. 408-943-0200 

I GA Norcrosa Applied Power . 404-263-0421 

IL Chicago, Jos^h Elctma.. 312-297-42(X) 

IL Chicago, Power-Pak, Inc. . 312-966-6000 

MA Boston, Adcour. 617-784-8123 

Ml Brighton, Applied Power . 313-229-6550 

MN St Paul, Shelley-Ragon. 800-328-9427 

NJ Clifton. Engrd Assemblies . 800-422-8837 

NC Raleigh, Engrd. Assemblies. 800-950-9111 

OH Columbua Promark .. 614-876-8885 

TX Houston, Kent Elctma. 713-780-7770 

TX Houston, Southwest Elctma. 713-240-4000 

I WA Redmond, Priebe Elctma, Inc. 206-881-2363 


GAVITT WIRE & CABLE, Brookfield, MA 01506, tel: 508- 
867-6476, FAX: 508-867-5126; EmpL: 75 

GAYNOR ELECTRIC CG.. 135 South Main St, P.O. Box 
316, Thomaston. CT 06787-0316, Tel: 203-283-4388, FAX: 
203-283-4107; EmpL: 50; Sfe. Mgr.'Robert Heche; Dist. 
Mgr: Robert Heche 

GC-THORSEN, 1801 Morgan SL P.O. Box 1209, Rockford, 
IL 61105-1209, Tel: 815-968-9661, TELEX: 383956 GC 
Elect; EmpL: 260; S/s. Mgr: Larry Adama VP Sla; Dist. 
Mgr: Raymond D. Cam^ho 

GEBEX CORPORATION, 2221 Walnut Hill Ln, Irving, TX 
75038, Tel: 214-550-8955, FAX: 214-580-0173; EmpL: 35 

GECO, 145 Penn SL Millheim, PA 16854, Tel: 814-349-5656, 
FAX: 814-349-5657; EmpL: 25 

GEMINI, 103 Mensing Way, Cannon Falla MN 55009, Tel: 
507-263-3957. 800r533-3631, FAX: 507-263-5987; S/s. 
Mgr.'Gary Pearson .. . 0*1054-1055 


General 

/TCable^ 

FAX: 919-284-5148 

GENERAL CABLE CO., 250 Overton Dr., Kenly, NC 
27542, Tel: 919-284-5144; S/s. Mgr.'Dee Stinnette 
.. 0*1855-1857 


Local Sales Offices & Reps 

AL Madison, Mock Assoca, Inc. .. 205-355-1402 

IL Wheaton, ChadrshSchilke .. 312-653^8126 

MN Minneapolia Northstar Compa .. 612-553-1888 

NJ Mountainside, Henry G. Richter, Inc. . . 201-233-4615 

NY Fayettevilte, Henry G. Richter, Inc.. 315-637-6713 

NC Cary, Wageon Elctma, Inc.... . . 919-481-1327 

OH Rocky River, Hiltebrant IndL Sla . 216-333-5600 

PA Phoenixville, Henry G. Richter, Inc._ 215-495-6176 


GENERAL CHEMICAL CORPORATION, Nichols Road, 
Pittsburg CA 94565, Tel: 415-685-1450, FAX: 415-458- 
9271 


—- Distributor --— 

GENERAL CONTROLS, INC., 2350 Brickvale Ave, Elk 
Grove Village, IL 60007, Tel: 312-595-2152 .651, 784 



Manufacturers 


GANDALF TECHNOLOGIES, INC, See Gandalf Data, 
Inc. 

GAP INSTRUMENT CORP, 40 Oser Ave, Hauppauge, 
NY 11788. Tel: 516-273-0909, FAX: 516-273-0948; FSC 
No.: 00607; EmpL: 50 

GARDINER SOLDER CO, Div. of Gardiner Metal Co, 
4820 S. Campbell Ave, Chicago. IL 60632, Tel: 312-847- 
0100, FAX: 312-847-2314; EmpL: 100; S/s. Mgr: Robert 
Nesnidal 

GAR ENTERPRISES, 2029 N. Uncoln Ave, Pasadena CA 
91103, Tel: 818-798-0785, FAX: 818-798-1466; FSC No.: 
16017; EmpL: 45 

GARNER GLASS (X>, 177 S. Indian Hill Blvd, Claremont. 
CA 91711, Tel: 714-624-5071, FAX: 714-624-7212: FSC 
No.: 53101; EmpL: 50; S/s. Mgr: Joseph C. Hyatt 

(3ARRY ELECTRONICS, Div. of Brintec Corp, 9 
Queen Anne CL Ughoma PA 19047, Tel: 215-949-2300; 
EmpL: 100; S/s. Mgr: Tom Malek; Dist. Mgr: Kate Simpson 


» 


GASKEID ^NAA^ 


FAX: 609-261-7300 

GASKET DYNAMICS, INC, U King St, PA Box 4S, Mt 
Holly, NJ 08060, Tel: 609-261-8100, 800-541-2500, 215- 
922-6046; EmpL: 19; Sis. Mgr: Edward Rosenthal; Dist. 
Mgr: Robert LaVigne... C*1618 

GASKET INTERNATIONAL INC, 49 Ackerman SL 
Bloomfield. NJ 07003, Tel: 201-338-6814; EmpL: 5; S/s. 
Mgr: Russell L Steinman 

GATES, GEO. W., & (X)., INC, 1209 Hempstead Tpke, 
Franklin Scl NY 11010, Tel: 516-352-2904; EmpL: 10; S/s. 
Mgr-T.E Schulz, Jr 

GATES ENERGY PRODUCTS. P.O. Box 114, 
Gainesvilte, FL 32602, Tel: 904r462-3911, TVy0<: 810-836- 
8500, FAX: 904-462-47g6: EmpL: 3300; Ste. Mgr: C. W 
Garstang; Diet. Mgr: K. Sparks ........ D*1496-1499 


Local Sales Offices & Reps 

AR North Little Rock, Leo Barker Co. 501-834-2537 

CA San Diego, Gemini Inc. .. 800-533-3631 

CA Santa Clara Ross Mktg Assoc.. 408-988-8111 

CA Victorville, Gemini Inc. . 800-533-3631 

CO Broomfield, (Donners Co.. . 303-466-9628 

FL Orlando, Gemini Inc. .. 800-533-3631 

GA Atlanta Wallace Elctm. Sis.. 404-634-3159 

IL Palatine. JRS Assoca . 312-991-6626 

IN Noblesville, R & D Elctma. 317-849-2026 

MD Glen Bumie, Freedman-Maita Assoca 

. 301-837-3155 

MA Brooklina Harman Assoca . 617-232-6687 

Ml Dearborn, Pltcher-Poulin, Inc. . 315-582-5450 

MO St Louia Harris Hanson Co. ... 816-763-6200 

NY EndwelL Reagan Compar Inc... 607-754-2171 

NY New Hartsford, Reagan Ctompar ...... 315-732-3775 

NY Rochester, Reagan Compar Inc. ...... 716-271-2230 

NC Kemersville,WallaceELctmaSla .... 919-996-2742 

OH Cincinnati, Bob Gilbert & Assoca . 513-574-1932 

OR Forest Grove, Doran Sla, Inc. . 503-357-3333 

PA King of Prussia Freedmarv-Malta Assoca 

. 215-337-9211 

TX Dallaa Kay Todd Assoc... 214-458-8833 

TX Taylor, Gemini, Inc. . 512-352-5207 

UT Salt Lake City, Conners Co.. 800-533-3631 

WA Redmond, Doran Sla, Inc.. 206-885-1885 

Wl Wauwatosa Larsen Assoca. 414-258-0529 

Can Markham, OnL Avotronica Ltd. . 416-475-2024 


GEMS SENSORS DIVISION, IMO Delaval Inc, Cowles 
Rd. Plainville, CT 0602-1198, Tel: 203-677-1311. TELEX: 
99-306, FAX: 203-747-4244; EmpL: 203; S/s. Mgr: M. W. 
Brown; D/sf. Mgr: M. W. Brown 

GEN/CJOMP INC, 6 Algonquin Rd, Canton, MA 02021, Tel: 
617-828-2008; S/s. Mgr.'a Nutter 

GENCO PRECISION CORP, 247 Skidmore Road, Deer 
Park, NY 11729, Tel: 516-242-3006, FAX: 516-242-3118 

GENERAL AUTOMATIC CORP, See E-Tron Corp. 

GENERAL BUSINESS TECH, 1891 McGaw Ave, Irvine, 
CA 92714, Tel: 714-261-1891, FAX: 714-261-8285; EmpL: 
44; 0/sf. Mgr.'Barbara A Foy 

GENERAL CABLE (X), Fiber Optics Div, 1 Cragwood 
Rd, S. Plainfield NJ 07080, Tel: 201-769-3200, TELEX: 
642892; Sis. Mgr: Pieter deBruijn 


FAX: 317-898-2917 

GENERAL DEVICES CO., INC., Box 39100, 
Indlanapolla IN 46239-9632, Tel: 317-897-7000; EmpL: 
250; S/s. Mgr: Jack Bradford; Dist. Mgr: Dan McCauley 
. . . C*1056 


Local Sales Offices & Reps 

AL Huntsville, Hughes Assoca, liK.. 205-533-9108 

A2 Phoenix, Snyder Engrg .. 602-279-2010 

CA Fullertoa Groh Assoc.. 714-837-9871 

CA San Jose, Arnold Tech. Sla.. 408-954-0400 

<X) Broomfield Summit West Mktg. 303-460-9600 

CT North Haven, Coakley, Boyd & Abbett 

. 203-481-2828 

FL Deerfield Beach, J. Krutek & Assoc.... 305-628-4837 

FL Maitland J. Krutek. 305-628-4837 

GA Norcrosa Hughes Assoca, Inc. . 404-622-1587 

IL Northbrook, Howard Benjamin. 312-272-29(X) 

IN Noblesville, Century Elctma . 317-849-2026 

KS Overland Pk, Thomas Dowell & Assoca 

. 913-648-7373 

MD Elicott City, Eastern Tech. C^orp. 301-461-7720 

MA Needham Heighta Coakley, Boyd & Abbett 

. 617-444-5470 

MN St PauL Northport Engrg. 612-457-8000 

MS Corinth, Hughes Assoca, Inc. . 601-287-2915 

MO St Louia Thomas Dowell & Assoca .. 314-849-4234 

NJ Mountaineide, Henry G. Richter. 201-233-4615 

NY Fayetteville, H.G Richter.. 315-637-6713 

NC Raleigh, Hughes Assoca, Inc..... 919-782-2065 

OH Cleveland Electronic Comps, Inc. .... 216-331-5330 

OH Dayton, Electronic Compa, Ina . 513-866-3340 

OK Tulsa Advance Tech. Sla . • ... 918-664-0482 

TN Jonesboro, Hughes Assoca, Inc....... 61^75^2719 

TX Austig Advance Tech. Sla .. 512-331-9979 

TX Dallaa Advance Tech. Sla ... 214-340-1300 

TX Houston, Advance Tech. Sla .. 713-440-3888 

WA OlympiaBergford&Assoca.......... 206-866-2001 

Local Distributors 

AZ Tempe, Acacia/VWR Elctma .. .. 602-894-2874 

CA Irvine, Acada/VWR Elctma... 714-660-0834 

CA San Diego, Acacia/VWR Elctma . 619-565-4365 

CT South Windsor, Car-Lac Elctma ...... 203-282-0631 

MA Milford Car-Lac Elctma .............. 508478^7797 

MA Newtoa In-Stock Products Co. ___ 617-964-6200 


MO Maryland Heighta French Gerleman Elec. Ck). 

........ 314-569-3122 

NJ Atlantic Hightanda Freedom Elctma, IrKX 

201-872-2300 


692 North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


GENERA 


NY Bohemia, Car-Lac Elctm& .. 51&-567-4200 

OH Cleveland Car-Lac Elcbna . 216-881-0050 


GENERAL DIGITAL CORP., 160 Chapel RcL Box 1657, 
Manchester, CT 06040, Tel: 203^7-9700, FAX: 203-872- 
4681; EnpL: 50 

GENERAL ELECTRIC CO., Accessory Equipment 
Plant, 1285 Boston Ave., Bridgeport, CT 06602, Tel: 203- 
382-2000, TELEX: 96-4209; Empl: 700; Ste. Mgr: K C. 
Wallace 

GENERAL ELEC. CO., Electromateiials Dept. 1350 
South Second Street Coshocton, OH 43812, Tel: 614-622- 
5310. TELEX: 810-25&-2921; Ernpl: 600; Sis. Mgr: DR 
Allen 

GENERAL ELECTRIC CO., Instrument Prods. 
Section, See Yokogawa Corp. of America 

GE MICROELECTRONICS CENTER, GE Aerospace, 
P.O. Box 13049. Research Triangle Park, NC 27709, Tel: 
919-549-3100, FAX: 919-549-3598; FSC Na: 1HL38; 
EmpL:400; Ste. Mgr.'Doricdd Bi Dickernnan, Jr. 

GENERAL ELECTRIC SOUD STATE DIV, G.E 
Corporation. Route 202, Somerville^ NJ 08876, Tel: 201- 
685-6530, FAX: 201-685-7008; FSC Na: 19089; Sis. Mgr: 
Edward Parker; IXst. Mgr: Thomas Fiterm 

GENERAL ELECTRIC CO, RELAY OPERATION, 
See Genicom Corp. 

GENERAL FIBER OPTICS, INC, 98 Commerce Rd, 
Cedar Grove, NJ 07009, Tel: 201-239-3400, TELEX: 
132741, FAX: 201-2394258; Ste. Mgr: Herb Berkowitz 

GENERAL HARDWARE MFG, 80 White St, New York, 
NY 10013, Tel: 212-431-6100. FAX: 212-431-6499; Ste. 
Mgr: Tom McGannon 

GENERAL INDUSTRIES. Taylor & Olive St, Elyria, OH 
44035, Tel: 216-323-3136, FAX: 216-3234017; EmpL: 
1000 

GENERAL INSTRUMENT, Govt Systems. 600W. John 
St. c S. 710, Hicksvilla NY 11802-0709, Tel: 516-933- 
3000, TELEX: 3115ia TWX: 510-221-1865, FAX: 516- 
933-3432; Empl: 768; Ste. Mgr: A Heckler/C. Turner 

GENERAL LASER, INC, 7950 E Redfield Rd, Scottsdale, 
AZ 85260, Tel: 602-991-0674, FAX: 602-991-1462 

GENERAL MAGNETICS. 211 Grove St. Bloomfield, NJ 
07003, Tel: 201-743-2700; FSC Na: 99165; EmpL: 20 

GENERAL MANUFACTURING, 724 Ruberta Avei, 
Glendala CA 91201, Tel: 818-243-2069; FSC Na: 10454 

GENERAL MIRCOCiRCUfTS, 780 Boston Rd, Billerica, 
MA 01821, Tel: 508-663-9101, FAX: 508-663-9132; EmpL: 
40; Ste. Mgr.'Michael Lioz 




FAX: 516-226-8966 

GENERAL MICROWAVE CORPORATION, 5500 
New Horizons Blvd, Amityviile, NY 11701, Tel: 516-226- 
8900, TELEX: 310-287-780; FSC Na: 11332; Empl: 300 
. A«1784; D*1276 


Local Sales Offices & Reps 

AL Huntsvilla Saber Assoca. 800-327-0853 

CA LosAngeieaRFAssoca .. 213478-1586 

CA Palo Alto, RF Assocs.. 415-494-3331 

FL Apopka, Saber Assoca . 800432-6288 

FL Braden^ Saber Assoca . 800432-6288 

FL Coral Springs, Saber Assoca.. 800-432-6288 

FL Melbouma Saber Assoca. 800-432-6288 

FL Palm Bch, Saber Assoca. 800432-6288 

GA Atlanta, Saber Assoca ..... 800-327-0853 

IL Mt Prospect Cain Foiiaw. 312-253-3578 

MA Billerica Microwave Mktg. Specialists 

. 508-667-1440 

NJ West Oranga EF Tech. Sla. . 201-731-7203 

NY Plainview, EF Tech. Ste. .. 516-942-7400 

NY Rochester. TCSfTechnfcaiCompi Ste.) 

. 716-342-2406 

NC Clayton, Saber Assoca. . 800-327-0853 


OH Lancaster, Cain Forlaw . 614-6544800 

TX DallaaCain &Ca .. 214-247-3901 


GENERAL NUMERIC CORPORATION, 390 Kent 
Avenua Elk Grove Yillaga IL 60007, Tel: 312-640-1595, 
TELEX: 210036, FAX: 312-228-5490; Empl; 125; Ste. 
Mgr: James Scott 

GENERAL POWER CORPORATION, 1045 & East St, 
P.O. Box 65008, Anaheim, CA 92815, Tel: 714-956-9321, 
TELEX: 678870; FSC No.: 04801; Empl: 200; Ste. Mgr: 
Ernest R Murillo; Dtef. Mgr.-Ernest R Murillo 



FAX: 203-481-8937 

GENERAL RESISTANCE, A Prime Technology 
Company, Twin Lakes Rd, P.O. Box 185, N. Branford, CT 
06471, Tel: 203-481-5721, TWX: 710452-3092; FSC Na: 


05591; Empl: 60; Ste. Mgr: J. L Jamiesen.A*1950; 

0*1274-1275 

Local Sales (Xfices & Reps 

FL Jacksonvilla SESCO, Ina. 904-353-0149 

GA Roswell SESCO. Ina. 404453-6423 

lA Marion, Marsiand Assoca, ina. 319-373-0566 

PA Bensalem, Electra-Tech . 215-245-7455 

TX Arllngtoa SESCO, Ina. 214-231-9364 

TX Humbte, SESCO. Ina . 713-999-3510 

EXP Rajajinagar, Banaglore, Elctma Continental ... 366665 

Instruments 

AZ Tempa Qualtech, Ina. 602-967-4655 

CA Long Beac^ Saber Entpra.. 213-595-5646 

CA Mountain Yiew, Gado Instr. Sia. 415-961-2222 

CA San Diego, Saber Entrpa . 619-271-1523 

CO Littleton, Radoo. 303-7944279 

CT Cheshira MECO, Ina. 617-944-6660 

GA Altanta SESCO. 404458-6423 

IL Des Plainea Marsiand Assoca . 312-298-2620 

LA Baton Rouga SESCO . 512-892-2490 

MD Joppa Electra-Tech . 301-877-0344 

MA Reading, MECO. Ina. 617-944-6660 

MN Minneapoiia Marsiand Assoca . 612-5454481 

MO St Loute, Marsiand Assoca. 314-991-1399 

NJ HiltedaiaCB Associates. 201-664-6230 

NM Albuquerqua Qualtech . 505-243-5605 

NY Rochester, TAE-REP, Ina. 716-586-8710 

NY Schenectady, Tae-Rep, Ina. 607-692-3705 

NY Whitney Poim TAE-REP, Ina . 607-692-3705 

OH Dayton, RIXAN Assoca. 513-278-4216 

OH Stow, Rixan Assoca. 216-686-2909 

OK Broken Arrow. SESCO.... 918622-3868 

TN Hixson, SESCO, Ina. 615-588-5455 

TX Austia SESCO . 512-892-2490 

TX Houston, SESCO... 713-999-3510 

TX Rano, SESCO, Ina . 214-867-8880 

TX Richardson,SESCO .. 214-231-9364 

VA Dumfriea Electra-Tech . 7036706962 

WA Seattia Datacom Assoca. 206-285-2525 

Wl New Berlia Marsiand Assoca . 414-786-6611 

Components 

AZ Tempa Qualtech, Ina. 602-967-4655 

CA Saratoga TESTCO. 408-253-1900 

CO GoWea J. F. Hurlbut Ca. 303-279-7796 

MD Randaitetowa Beacon North, Ina. 703478-2480 

Ml Farmingtoa W. R Hummon & Assoa 

. 313474-0661 

OH Daytoa RIXAN Assoca. 513-2784216 

OH Stow, Rixan Assoca. 216-686-2909 

TX Dalias, Blackburn Assoca . 214-750-8927 

TX Housloa Blackburn Assoca . 713463-1354 

UT Salt Lake City, J.F. Hurlbut Co.. 801-531-7472 

VA Sterling, Beacon North, Ina. 703478-2480 

Local Di^butors 

CA Saratoga TESTCO . 408-253-1900 

OH Daytoa RIXAN Assoca. 513-2784216 

GENERAL SCANNINa 500 Arsenal SL PO. Box 307, 
Watertowa MA 02272, Tel: 617-924-1010, TELEX: 443- 
0105, FAX: 617-9266708; Empl: 275; Ste. Mgr: Richard 
Colonna. . D*1438 

Local Sales Offices 8 Reps 

CA Redondo Bch., Gea Scanning. 213-5434525 


GENERAL SEMICONDUCTOR IND, INC., Square D 
Company, 2001 W. 10 R, Tempa AZ 85281, Tel: 602- 
9683101, TWX: 910-950-1942, FAX: 602-966-6396; FSC 
Na: 24444;19500; Empl: 625; Ste. Mgr: William Hennigan; 
Dist. Mgr: William Hennigan 


Local fXstributors 

AL Huntsvilla Bell/Graham. 205-837-1074 

AL Huntsvilla Hammond Elctma. 205-8384764 

AL HuntsvillaRoneer-Technol .. 208-837-9^ 

AZ Phoenix. Future Elctma . 602-968-7140 

AZ Tempa Bell Inda. 602-966-7800 

CA Chateworth, Future Elctma. 818-700-0914 

CA Garden Grova BeU inda. 714-220-0681 

CA Gardena Bell inda . 213-515-1800 

CA Irvina Future Elctma . 714-2584141 

CA RockKa Bell Inda. 916652-0414 

CA San Diega Bell Inda. 619-268-1277 

CA San Diega Future Elctma. 619-278-5020 

CA San Josa All American Transistor .... 408-2876190 

CA San Josa Future Elctma. 408-434-1114 

CA Surmyvala Bell Inda. 408-734-8570 

CA Thousand Oaka Bell Inda. 805499-6821 

CA Torranca All American Transistor. 213-3286240 

CA Yorba Linda Zeus Compa. 714-921-9000 

CO Westminster, Future Elctma. 3034216123 

CO WheatridgaBellinda.. 303-424-1985 

CT Norwalk, Pioneer Electr. . 203-853-1515 

FL Altamonte Springa Roneer-Technol.. 407-834-9090 

FL Deerfield Beach, Roneer-Technol .... 3054286877 
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GENERA Manufacturers and Sal^ Offices [^rectory 

FL Ft Lauderdale^ Hammond Elctma .... 305-973-7103 


FL Miami, All American Transistor__ 305-621-8282 

FL OriarKtoiHammorKJElctrns.........^ 407-849-6060 

GA NorGross,^l/GrahamElctrri&.... .. 404-662-0923 

QA Norcross,HarnrTX>ndEictrna...... 404-449-1996 

GA Noraoss,Pioneer-TechnoL......... 404-448-1711 

IL Elk Grove Village, BelHnds._ ... 312-640-1910 

IN Ft Waynes Bell/Graharn .. 219423-3422 

IN Indianapolis, Bell/Graham Elctma .... 317-875-8200 

IN Indianapolia Pioneer-Standard.. 317-849-7300 

KS Lenexa,Pioneer-Standard .. 913-492-0550 

MD GaitherstJurg, Pioneer-TechnoL ....... 301-921-0660 

MD Rockville, All American Transis^. 301-251-1205 

MA Lexingtort, Pioneer-Electr.. 617-861-9200 

MA Wilmington, Jaco Comps.. . 617-273-1860 

Ml Ann Hartxx, Bell/Graham Elctma .... 313-971-9093 

Ml Grand Rapida Pioneer-Standard. 616-698-1800 

Ml Livonia Pioneer Eiectr. . 313-525-1800 

MN Eden Prairia Pioneer-Standard . 612-944-3355 

MO Kansas City, LCOMP. 816-221-2400 

MO Maryland Hgta, LCOMP . 314-291-6200 

NJ PinebrooKNuHorizons .. 201-575-3510 

NJ W. Berlin, GCI .. 609-768-6767 

NM Attxjquerqua Bell Inda. 505-292-2700 

NY Binghamton, Pioneer-Eleotr. . 607-722-9300 

NY Fairport, Pioneer-Electr... 716-381-7070 

NY Hauppauga Jaco Elctma. 516-273-5500 

NY NAmHtyviilaNu Horizons. 516-226-6000 

NY Port Chester, Zeus Compa .. 914-937-7400 

NY Ronkonkorria Ail Arnerican Transistors 

.. 516-981-3935 

NY Woodbury, Pioneer Elec. 516-921-8700 

NC Charlotta Electronic Mkig. Corp... 704-394-6195 

NC CharlotlaPioneer-TechnoL.. 704-527-8188 

NC Greensboro, Hammond Elctma. 919-275-6391 

NC Raleigh, Century Eiectr.. 919-782-2116 

OH Cincinnati, Schuster Eiectr. .. 513-489-1400 

OH Cleveiana Ptoneer-Stondard. 216-587-3600 

OH Columbua Electronic MkIg. Corp.. 914-2994167 

OH Dayton, Pioneer-Standard . 513-238-9900 

OH Highland Hgta, Electronic Mktg. Corp. 

. 218442-3441 

OH Tvdnsburft Schuster Eiectr... 218425-8134 

OR Beavertoa Future Elctma .. 503-645-9454 

OR Lake Oswego, Bell Inda .. 503-635-6500 

PA Horsham, Pioneer-TechnoL. 215-6744000 

PA Norristown, Century Eiectr.. 215-631-5400 

PA Pittsburgh, Pioneer-Standard . 412-782-2300 

SC Greenvilla Harnrnond/Ernsoo . 803-232-0872 

TX AustlaPloneor-Standard .. 512-8354000 

TX Dallaa Pioneer-Standard . 214-386-73p0 

TX Dallaa Texcomp. 214-369-8023 

TX Houston, Pioneer-Standard. 713-988-5555 

TX Richard^ Zeus Compa . 214-783-7010 

UT Salt Lake CHy, Bell Inda .. 801-255-9611 

l/T Sait Lake City, Future Elctma.. . 801-972-8489 

WA Bellevua Bell Inda . 208-747-1515 

WA Redmond Future Elctma. 208-881-8199 

Wl Waukesha Bell Inda . 414-547-8879 

Can Brarnptor\(>itariaZentronics ........ 416451-9600 

Can Calgary, Alberta Zentronics. 403-295S838 

Can Downs View, Ontario, Future/Active .. 416-630-0400 

pan NepeaaOnteurto,Zentronics .......... 613-226-8840 

Can Pointe-Claira Quebea Future Elctma 

.. 514-694-7710 

Can St Laurent, Quebea Zentronics__ 514-737-9700 

Can Winnepeg, Manitoba Zentronics. 204-694-1957 


GENERAL TECHNOLOGY CX)RP, 6816 Washington 
Avenua NE, Albuquerque NM 87109, Tel; 505-345-5591, 
FAX: 505-344-3227; EmpL: 105; Sis. Mgr,- Ralph K 
Anderson 

GENERAL TRANSISTOR CORP., 216 W. Florence Av, 
Inglewood, CA 90301, Tel; 213-673-8422, TELEX: 653474, 
FAX: 213-672-2905; FSC Na: 1P738; EmpL: 39; Sfe. Mgr,- 
Al Barrios 

GENERAL VIBRATIONS MFG. CO, 422 North Main St, 
Manchester, CT 06040, Tel: 203-646-0090; ErnpL: 4 

GENERAL WIRE PRODUCTS, INC, 425 Shrewsbury 
Street, Worcester, MA 01604, Tel: 617-752-8260, FAX: 
617-753-2173; FSC Na: 5F262; EmpL; 58; Sis. Mgr,- 
Thomas P. Andrewa Jr. 


GENiCOM 


FAX: 703-949-1416 

GENICOM CORP., 1 Genicom Dr., Waynesboro, VA 
22980, Tel: 703-949-1471,7WX: 710-839-0407; FSC Na: 
01526; EmpL: 2300; Sils. Mgr: W. O. Bare 

. 8*1488-1491 


Ljocal Sales Off ices & Reps 

AZ Tempa Genicom Cora. . 602-968-6999 

CA Bell Canyon, Genicom Corp.. 818-884-1638 

CA Fremont, Genicom Corp,.. ^. 415-796-7600 

CA Santa Ana Genicom CoipL. - 714-549-5101 

CA Westlaka Genicom Corp.. 805-373-8509 

CT Meriden, Genicom Corp.. 203-238-6876 

GA Norcrosa Genicom Cc^. 404-449-1021 

IL Rolling Meadowa GcNicicom Corpi.... 312-577-1100 

MD Rockvilla Genicom Corp... 301-770-4434 

MA Woburn, Genicom Corpt . 201-737-9696 

MN Bloomington, Genicom Corp, .612-854-2909 

NJ Edison, Genicom Cora . 201-738-9696 

NY Hauppauga Genicom Cora .. 516-434-8228 

TX Dailaa Genicom Cora. 214-387-5774 

Can Nepean, Ont, Genicom Coq). ......... 613-726-0215 

Local IX^bu^ 

CA Santa Ana Norstan. 800-854-8344 

FL OrlandaT&TProds,lna.. 305-857-2282 

MD Towson, Electronic Coma Sla .. 800-638-4221 

NY Farmingdala Midway IndL Elctrns, Ina 

... 516-293-6800 

NC Charlotta Electronics Mktg. Cora. 704-394-6195 

OH Cleveland, Electronics Mktg Cora .... 21&442-3441 
OH Columbua Electronics Mktg Corp..... 614-299-4161 

OH Dayton, Elctrns Mktg Cora .. 513-278-5745 

OH Highland Heighta Electronics Mktg Cora 

. 216-442-3441 

TX Dallaa Associated Aircraft Supp. Ca .. 214-331-4381 
WA Redmond, Pan Pacific Eictrna, Ina.... 206-881-7252 


GENISCO MEMORY PRODS. CORP, 10874 Hope St, 
Cypresa CA 90630, Tel: 714-220-0720, TWX: 910-347- 
6773, FAX: 714-952-1932; FSC No.: 96682; EmpL: 248; 
Sis. Mgr: John Krill 

GENISCO TECHNOLOGY CORP, 14930 E Alondra 
Blvd, U Mirada CA 90638, Tel: 714-523-7001, TWX: 910- 
346-6773 FAX: 714-522-1058; FSC No.: 07249; EmpL: 
450; Sfe./Vgr.-Rita Deidrich 

GENISCO TECHNOLOGY CORP, 14930 E Alondra 
Blvd, U Mirada CA 90638, Tel: 714-523-7001, TWX: 910- 
346-6773, FAX: 714-522-1058; FSC Na: 07294; Empl: 
450; S/S. Mgr.'Stewart Brown 

GENISCO TECHNOLOGY CORP, Transducers 
Products Div, 650 Easy SL Simi Valley, CA 93065, Tel: 
805-581-3985, TWX: 91(M94-4782; FSC Na: 65998; 
EmpL:450; S/S./Ifgr.'John E Smith 

GENNUM CORPORATION, Unear Technology Inc, 
P.O. Box 489, Sta A, Burlington, ON, Canada L7R 3Y3, Tel: 
800-263-9353, 416-632-2996, TELEX: 061-8525, FAX: 
416-632-2055; EmpL 180; Sis. Mgr: C. Marshall/L H Scott 

GENROCO. INC, 205 Kettle Moraine Drive North, Slinger, 
Wl 53086-9407, Tel: 414-644-8700, TELEX: 158279420, 
FAX: 414r644-e667; Ste. Mgr: Donald D. Woelz; Diet. 
Mgr: Barbara Pick 

GENSTAR RENTAL ELECTRONICS, INC, 6307 De 
Soto Ave, Suite J, Woodland Hilla CA 91367, Tel: 800-331- 
3440 (In CA), 800-227-8409, FAX; 818-715-9249 
. . . .. D*1277 

GENTRON CORP, 6667 N Sidney PL Milwaukee Wl 
53209, Tel: 414-351-1660, TELEX: 26881, FAX: 414-351- 
4573; FSC No.: 270-7400; EmpL: 100; Sis. Mgr: William 
Tennie; Oist. A^gr.'W. SchrrM/D. Janes/Bi Foye 

GEOPHYSICAL SURVEY SYSTEMS, INC, 15 
Flagstone Dr, Hudson, NH 03051, Tel: 603-889-4841, FAX: 
603-889-3984; FSC Na: 02-0278634; EmpL: 45; Sis. Mgr: 
J. V. Rosetta Jr. 

GEORATOR CORP, Box 70. Manassaa VA 22110-0070, 
Tel: 703-368-2101, TELEX: 892-431, FAX: 703-368-1078; 
Sfe. Mgr- Jay Gomnley.. .. 0*2198-2199 

germanium power DEVICES, Box 3065, 
Shawsheen Village Sta, Andover. MA 01810, Tel: 508475- 
5982, TELEX: 94-7150, FAX; 508470-1512; FSC Na; 
53399; Enry/L: 100; SIS. Mgr: R W. Kassiotis 

GETTYS, an AEG Company, 2701 N Green Bay Rd, 
Radna Wl 53404, Tel; 414-637-6591, TELEX: 201-309, 
FAX: 414-637-8400; EmpL: 189; Sfe. Mgr: Ron Haenza 
VPofMklg/Ste. 

GETTYSBURG TRANSFORMER (XIRPORATION, 
1380 Old Harrisburg Rd, P.a Box 4356, Gettysburg PA 
17325, Tel: 717-334-2191, FAX: 717-334-4961; EmpL: 65; 
Sfe. Affgr.'Charles A Ritter 


GEYER SYSTEMS, See GSI Corp. 

GGB INDUSTRIES, INC, Picoprobe Division, PO Box 
10958, Naplea FL 33941, Tel: 813-6434400, TELEX: 
136692 GGB, FAX: 813-6434403; S/S. Mgr: Greg Boll 

GHIELMETTI, INC, 6290 Sunset Blvd, Sta 1126, Los 
Angelea CA 90028-8770, Tel: 213-463-5111, TWX: 918- 
321-2903; ErnpL: 4; SIS./Ifgr.* David Mendoza 

GIANNINI INSTITUTE, 51-555 Madison SL Indto, CA 
92201, Tel: 619-347-2833, FAX: 619-3424006; FSC Na: 
24727; EnfY>L: 10; Sfs. Mgr: John Phillips 

GIBSON/EGAN, See Textbol Test & Interconnect 
Prods. Dept, 3M, Electronic Prods. Div. 

GIC THERMODYNAMICS, 2611 Parmenter, Royal Oak, 
Ml 48073, Tel: 313-280-1648, TELEX: 23-5714, FAX: 313- 
280-0998; EmpL: 20; S/S. Mgr: Denny Desmond 

GIDDINGS & LEWIS ELECTRONICS, A Unit of AMCA 
International, 666 a Military Rd, P.O. Box 1658, Fond du 
Lac, Wl 54935, Tel: 414-921-7100, TELEX: 26-2722, TWX: 
910-275-1100; EnrtoL: 200; Sis. Mgr: Jim WIckert 

GILTRONIX, 1430 O'Brien Driva Menlo Park, CA 94025, 
Tel: 415-493-1300, TELEX: 345542, FAX: 415493-5410; 
Sfe. Mgr-Dave Littlefield 


Gilway 

lechnicai Lamp/ 


FAX: 617-938-5867 

GILWAY TECHNICAL LAMP. 800 W. Cummings Pk, 
Woburn, MA 01801, Tel: 617-9354442, TELEX: 287617 
GWAY UR; FSC Na: 3T059; EnpL; 17; Ste. Mgr: Clark 
Benjamin III; DiSf. Mgr: W. C. Fotino . B*1144-1149 

GIMIX, INC, 1337 W. 37th Placa Chicaga IL 60609, Tel: 
312-927-5510, FAX: 312-927-7352; EnpL: 14; Sfe. Mgr: 
Richard Don 

GLAR-BAN, A MARK IV COMPANY, 199 Wales Ava, 
Tonawanda NY 14150, Tel: 716-694-5076, FAX: 716-694- 
4662; ErnpL: 50; S/S. Mgr: William K Scoville 

GLASGAL COMMUNICATIONS, INC, 151 Veterans Dr, 
Northvala NJ 07647, Tel: 201-768-8082, TWX: 710-991- 
8585; ErnpL: 150; Sfe. Mgr: Bill Wechsler 




FAX: 201-534-5672 

GLASSMAN HIGH VOLTAGE INC^ P.O. Box 551, 
Salem IndL Pk. Whitehouse Sta, NJ 08889, Tel: 201-534- 
9007, TWX: 710480-2839; ErnpL: 60; Sfe. Mgr: John R 
BeWen. . . 0*1770-1783 

GLATZER INDUSTRIES CORP, 15 River SL New 
Rochella NY 10801, Tel: 914-576-2700; ErnpL: 25; Sfe. 
Mgr.'Patricia M.Wyllie 

GLENAIR INC, 1211 Air Way. Glendala CA 91201-2497, 
Tel: 818-247-6000. TELEX: 67-3485, TWX: 910437-2066, 
FAX: 818-500-9912; FSC Na: 06324; ErnpL: 485; Sfe. 
Mgr.'Ronald E Platz 

GLENMARC MANUFACTURING INC, 970 Woodlands 
Pkwy, Vernon Hilfe, IL 60061, Tel: 312-634-6080, TELEX: 
754427 GLEN UD. FAX: 312-634-9527; EnpL: 13; Ste. 
/MIgr.: David Greenwood 

GLEN MILLS INC, 203 BrookdaleSL Maywood NJ 07607, 
Tel: 201-8454665^ TELEX: 134 656, FAX: 201-487-8469; 
ErnpL: 11; Sis. Mgr: Stanley L Goldberg 

GLENRO, INC, 39 McBride Ava Extension, Paterson, NJ 
07501, Tel: 201-279-5900,800-022-0106, FAX: 201-279- 
9103; EmpL: 50; Sfe. Mgr.'Sterling Pitt 

GLOBAL SPECIALTIES, Interplex Electronics, Inc, 70 
Fulton Terraca P-O. Box 1942, New Haven, CT 06509, Tel: 
203-624-3103, FAX: 203468-0060; EmpL: 70; Sfe. Mgr: 
DanMarley 


Noi^ American offices only. R>r worldwide reps & distributors, see VoL W. 
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Manufacturers and Sal^ Offices Directory 


GORDOS 


GLOBAL TECHNOLOGY INTERNATIONAL, INC, 
917-134th Street &W, Everett, WA 98204, Tel: 206-742- 
9111, ESYLNK: 769633, FAX: 206-743-7420; EmpL: 61; 
S/s. Mgrs Ruskin A Whaley, V.P. Sis. & Mktg. 

GLOBE BATTERY DIV, See Johnson Controls, 
Globe Battery Div. 

GLOBE MOTORS, 2275 Stanley Avenue^ Dayton, OH 
45404, Tel: 513-228-3171, TELEX: 288-224, TWX: 810- 
459-1642, FAX; 513-229-8531; EmpL: 580; S/s. Mgrj Bill 
Pelfrey; D/sf. Mgrr.* Tom Coyle 

GLOBE PLASTICS, 1342 & Signal Dr, Pomona, CA 91766, 
Tel: 714-623-2747; FSC No.: 21071; EmpL: 23; Sis. Mgrj 
J. R Humphreys 

GLOBE UNION, See Johnson Controls, Globe 
Battery Div. 




GlobTek 


FAX: 201-861-0740 

GLOBTEK, INC., 7700 Marine Rd, N. Bergen, NJ 07047, 
Tel: 201-861-0246. TELEX: 755579; EmpL: 20; S/s. Mgr: 
Frank Albano; 0/sf./Ifgr.* Robert McCarty 
.... A-1668-1669. 2303; B*1360,1493; C*1369,1859; 

□•1784-1785 

GM NAMEPLATE, INC, 2040 15th Ava West, Seattia WA 
98119, Tel: 206-284-2200, FAX: 206-284-3705; EmpL: 
350; S/s./Ifgr.'Ed Westfall 

GMR CO, 8801 Sepulveda Blvd, Ijos Angeles, CA 90045, 
Tel: 213-216-9516, TELEX: 499 2468; EmpL; 93; S/s. Mgr: 
Harvey Mushman 

GN NATIONAL ELECTRIC INC, 20639 Lycoming SL 
Unit B-1, Walnut, CA 91789, Tel: 714-598-1919, 714-598- 
1337, 800-321-1266, FAX: 714-594-7938; EmpL: 7; S/s. 
Mgr: John Huang; Dist Mgr: Kathy Yang 


FAX: 714-993-6023 

GOLDEN PACIRC ELECTRONICS, INC, 560 a 

Melrose SL Placentia CA 92670, Tel: 714-993-6970; 
EmpL: 15; Sis. Mgr: Darrel Smith; Dist. Mgr: Darrel Smith 
. . □•1151; D*1027,1786-1789 

Local Sales Offices & Reps 

CA Garden Grova ELSCO Elctms. 714-891-4621 

CA NorwalK Ed Rivers Assoca.. 213-868-1471 

CA San Josa Applied Eltcms Mktg. 408-971-9377 

CO Longmont Butler Tech. Sla. 303-651-7703 

IL Arlington Heighte, MJ. Peterson & Assoca 

.. 312-577-8220 

NH Londonderry,Bennetron . 603-432-9092 

NJ Wayna Breen Assocs . 201-696-8683 

NY Syracusa Northeastern Elctms, Ina .. 315^5-7561 

OR Beaverton, Core II Mktg. 503-641-0877 

UT BountifuL Duven Assocs. 801-295-0353 

GOOD-ALL ELECTRIC, INC, 3725 Canal Driva Fort 
Collina CO 80524, Tel: 303-484-3080, 800-826-7891, 
TWX: 910-930-9015, FAX: 303484-8649; FSC No.: 22096; 
EmpL: 100; S/s. Mgr: David J. Wilkening 

GORDON CO.:WATLOW, 5710 Kenosha SL Richmond, 
IL 60071, Tel: 815-6732211, TELEX: 72-2427, FAX: 813 
6733961; EmpL: 300 

GORDON, L, PACKAGING, 1050 S. Paca SL BaWmora 
MD 21230, Tel: 301-539-6537, FAX: 301-6237510; EmpL: 
150 

GORDON PRODUCTS, 67 Del Mar Dr, Brookfield, CT 
06804, Tel; 2037784501; EmpL: 45; Sis. Mgr: Leon 
Najman; Dist. Mgr: Leon Naiman 


CORDOS 


FAX: 501-6332305 

GORDOS, A Flint Industries Company. lOOO N. 

Second SL P O. Box 824, Rogeis, AR 72757, AR 72757, 

Tel: 501-6335000, TWX: 9137237998 . 

. A«1741; 


B*1494-150€ 

; 0*1180-1181 

Local Sales Offices & Reps 


CA 

Costa Mesa Jim Pancake . 

714-751-6760 

CA 

Milpitaa Maxim Elctra Sla.. 

4039436001 

CA 

San Diega West Elctm. Sia Ca . 

613233-0236 

CA 

Westminster, West Elcha Sla Co. .... 

213-4935569 

CO 

Arvada Gemini Elcbns.. 

303-4235600 

CT 

Woodbury, Anacon Sla Assoca. 

203266-0707 

FL 

Deerfield Bch, Florida Comps, Inc. ... 

3084231758 

FL 

Tampa Florida Compa, ina. 

8139637044 

IL 

Schaumberg, Martan, Ina. 

312-3035660 

IN 

Indianapolia Hy-Tek Sla Co.. 

317-887-2564 

MD 

Glen Bumia Tri-Mark. 

301-761-6000 

MA 

Wilmington, Anacon Sla Assoca. 

617-2733712 

Ml 

Troy, FVamid Integrated Control Sya 




313362-5375 

MO 

Maryland Hgta, Ensco Rep. Ina. 

3144233935 

NJ 

Budd Laka Guido Assoca. 

201-347-4643 

NJ 

Lawrenceviila DVS Ca. 

6038931112 

NY 

Pittsford, Noeth-Honsinger. 

7135839002 

NC 

Silver City, Crossroads Elctra Assoca 




913742-2372 

OH 

Centenrilie (Dayton), Omega Sis, Ina 




5134345507 

OH 

Shaker Hgta, Omega Sla, ina . 

213751-9600 

OK 

Tulsa Advanced Tech. Sla. 

918-6640482 

OR 

Beavertoa Venture Elctms, Ina. 

503-6237418 

TX 

Austia Advanced Tech. Sla . 

512-331-9979 

TX 

Dallaa Advanced Tech. Sla . 

2143431300 

TX 

Houstoa Advanced Tech. Sia . 

6134433888 

WA 

Bellevue, Venture Elctma, ina. 

2034544594 

Wl 

Graftoa Martaa Ina. 

414337-6640 

Wl 

Milwaukea Bill Swanson . 

4145432727 

EXP AZ/Rogera Gordos . 

501-6335000 

Local Distributors 


AL 

Auburn, Interstate ElctrL Supp.. 

203821-3341 

AL 

Birmin^am, Sesco .. 

203988-8304 

AL 

Montgomery, Confol Compa. 

2032643325 

AL 

Tempa Control Design . 

602-8237981 

AZ 

Phoenix, Bell . 

602-9637800 

AZ 

Phoenix, Future . 

602-272-7952 

AZ 

Tempe, Time Elctma . 

602-967-2000 

AZ 

Tucson, Elctra Supp.. 

602-7931137 

AZ 

Tucson, Future. 

602-882-0808 

CA 

Anaheim, Control Design . 

213821-1516 

CA 

Anaheim, Time Elctma . 

714937-0911 

CA 

Chatswoith, Time Elctma. 

8139937200 

CA 

Hayward, Kea Elctma .. 

413887-2900 

CA 

Irvina Future . 

7142534141 

CA 

Irvine, Integrated Elctma. 

714837-9960 

CA 

Los Angelea Control Design. 

213802-1371 

CA 

Los Angeiea Elea Switches. 

213-6631310 

CA 

Riversida Elctra Supp. . 

714-6837300 

CA 

Sacramenta Integrated Elctma. 

9134245299 

CA 

San Carioa Control Design. 

413592-4808 

CA 

San Diega Elctra Supp. . 

619-6938222 

CA 

San Die^ Time Elctma. 

6135831331 

CA 

San Francisco, Control Design . 

4039939197 

CA 

San J<^ Future. 

4034341114 

CA 

San Josa Integrated Elctma. 

4034331000 

CA 

Santa Ana B^Dec. 

7145433968 

CA 

Santa Clara Future. 

4037438550 

CA 

Sunnyvala Time Elctma. 

4037349888 

CA 

Torrahca time Elctma. 

2133230880 

CO 

Denver, Bell. 

3034241985 

CO 

Denver, integrated Elctma. 

303292-6121 

CO 

Englewood, Time Elctma. 

3037938851 

CO 

Westminster, Future. 

303-6530123 

CT 

BetheL Future Elctma . 

2037439594 

CT 

Cheshira Time Elctma. 

203271-3200 

FL 

Altamonte Springa Control Design .... 

3037833220 

FL 

Clearwater, Future.. 

8135732770 

FL 

Ft Lauderdale, Control Design. 

303782-1388 

FL 

Ft Lauderdala Hammond . 

3039737103 

FL 

Ft Lauderdala Time Elctma. 

3039744800 

FL 

Lakeland, AA Elec.. 

813-6636911 

FL 

Miami, Sesco. 

303832-0770 

FL 

Orlando, Future. 

303767-8414 

FL 

Orlando, HammorKi. 

303849-6060 

FL 

Orlando, Time EIcbma . . 

303841-6565 

FL 

St Petersburg, Sesco. 

813576-6991 

GA 

Atlanta Sesco. 

4044536423 

GA 

Columbua Interstate Elctl Supp.. 

4043241000 

GA 

Norcrosa AA Elec.. 

404-4438670 

GA 

Norcrosa Future. 

404441-7676 

GA 

Norcrosa Time Elcbma. 

4044434448 

GA 

Stone Mtn, Control Design . 

4049733500 

IL 

Addison, L Comp. 

312-6231400 

IL 

Addison, Pyramid Controls. 

312-543-0110 

IL 

Algonquia Marshal Wolf. 

312-6538130 

IL 

Chica^ Contol Design. 

312-882-7232 

IL 

Chicago, Newark .. 

312-7845100 

IL 

Genoa Contol Design . 

813784-6519 


IL 

Ftoffrnan Estatea iritegrated Elctma . 

312-8432040 

IL 

Roddord, Pyramid Contois. 

8139638388 

IL 

Schaumburg, Future. 

312-882-1255 

IL 

Wood Dala Time Elctma. 

312-350-0610 

IN 

Indianapolia Contol Design. 

317-7834559 

lA 

Cedar Rapida Contol Design . 

3133732923 

KS 

Wichita L Comp. 

3132638501 

lA 

Baton Rouga Sesco. 

5049234951 

LA 

New Orleana Currier & Roser . 

5047341147 

MD 

Columbia Future. 

301-9931222 

MD 

Columbia Jaco. 

301-995-6620 

MD 

Columbia'Time. 

301-964-3090 

MA 

Peabody, Time Elctma . 

617-532-6200 

MA 

Westbora Future Elctma. 

617-3632400 

MA 

Wilrnington, North-Star Elctma . 

617-657-5155 

MA 

Woburn, Contol Design . 

617-932-9404 

Ml 

Ann Arbor, McNaughton-McKay Elec. Ca 
. 3139939515 

MO 

Chesterfield, Advanced ind. Sya, Ina. 

314532-2477 

Ml 

DetolL Futjre .. 

313261-5270 

Ml 

Detoit, Newark Elctma. 

313967-0600 

Ml 

)<alarna»x>, Pyrarnid Contois Ina ... 

613327-3733 

Ml 

Madsion Hgta, McNaughton-McKay Elea Ca 
. 313-3937500 

Ml 

Oak Pk, Newark Elctma. 

3139632950 

MN 

Bloomington, Time Elctma . 

612-9449192 

MN 

Eden Pralria Futjre . 

612-9442200 

MN 

Minneapolia Contol Design. 

612-721-1628 

MN 

Minneapoiia Newark Elctma . 

612-331-6350 

MO 

BUsvIlte, AIS. 

314391-0366 

MO 

Kansas City, L Con^. 

813221-2400 

MO 

SL Louia Contol Design . 

314-4233150 

MO 

SL Louia Future. 

314537-0688 

MO 

SL Louia L Comp. 

314291-6200 

MO 

SL Louia Time Elctma . 

314391-6444 

NJ 

E Rutherford, AA Elea. 

201-777-5477 

NJ 

Fair Lawn, Relay Speciaites. 

201-337-1000 

NJ 

Fairfield, Future. 

201-227-4346 

NJ 

ML Laurel, Futire. 

6037737600 

NJ 

Pennsauken, Resco . 

609-662-4000 

NM 

AlbucMerqua Elctm. Dvca. 

505-8842950 

NY 

Bohemia Key Compa. 

513567-7500 

NY 

Buffalo, Summit. 

7138843450 

NY 

Hauppauga Future. 

5132344000 

NY 

Hauppauga Jaco. 

5132735500 

NY 

Hauppauga Time Elctma. 

5132730100 

NY 

Liverpool, Future . 

313451-2371 

NY 

Rochester, Future . 

713272-1120 

NY 

Rochester, Simcona. 

7133233230 

NY 

Rochester, Summitt.. 

7133348110 

NY 

Syracusa Future .. 

318432-1355 

NY 

Syracusa Time Elctma. . 

315432-1355 

NC 

Charlotta Carolina Elea Suppi Ca ... 

704527-6555 

NC 

Charlotta Contol Design. 

7045834410 

NC 

Chailotta Firture . 

7045235500 

NC 

Charlotta Time Elctma. 

704522-7600 

NC 

Greensbora Hammond Elctma. 

913275-6391 

NC 

Raleigh, Sesco . 

919467-7482 

OH 

Columbua Elctma Mktg. Coipi. 

6142934161 

OH 

Dublia Time Elctma .. 

614761-1100 

OH 

Highland Hgta, Elctma Mktg Corp. .. 

216442-3441 

OH 

Keetering, Elctma Mktg Corp . 

5134394711 

OK 

Tulsa Sesco . 

913622-3868 

OR 

Beavertoa Cascade Data Mktg. 

503-641-9266 

OR 

Beavertoa Future . 

503-6439454 

OR 

Beavertoa Integrated Elctma. 

503-641-1690 

OR 

Portlandl Bell. 

5032414115 

OR 

Portland, Time Elctma. 

503-6843780 

PA 

Bristol, Aim Elctma .. 

2137833500 

PA 

King of Prussia Time Elctma. 

213337-0900 

PA 

Malvern, Contol Design. 

213296-0150 

PA 

Newton Sq, QDI. 

2133531000 

PA 

Philadelphia Futjre . 

6037737600 


CORDOS 

CORPOIUTIO> 


The 

Largest 
Relay 
Distributor 
in the World 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjm. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213)452-1229 (415)835-15001 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


EEM 1989 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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GORDOS 


Manufacturers and Sales Offices Directory 


PA Willow Groves Resco Elctm& ......... 215-659-4575 

SC Greenville, Ensco (Hammon) ......... 803-233-4121 

SC Greenville^Sesco........ 803-297:8306 

SC Spartantxjrg, Roberts Elea Suppi Inc 


TN Hixson, Techni-Tronics .............. 615-842-0514 

TN KnoxvilleiB&KSI& . 615-584-2255 

TN Knoxville^Sesco. 615-588-5455 

TN Nashville^AAElea......;..... 615-832-6632 

TX Austin, Sesco. 512-892-2490 

TX Carrollton, TirneEtetrns. . 214-241-7441 

TX Dallas, Control Design .. 214-358-1441 

TX Dallas, Newark Elctms.. 214-340-3585 

TX Dallas^ Sesco. 214-231-9364 

TX HoiJStorr,GEAofTX. 713-781-3005 

TX Houston, Newark Elctms.. ... 713-782-4800 

TX Houston, Sesco . 713-999-3510 

TX Houston,TimeElctma. 713-530-0800 

TX Rfchaidson, Future . 214437-2437 

TX Richardson, Jaoo. 214-235-9575 

UT N. Salt Lake City, Integrated Elctms. .. 801-298-1869 

irr Sait Lake City, Beil Inds... 8Q1-972-6969 

UT Salt Lake City, Future. 801-972-8489 

UT Salt Lake City, Time Elctma. 801-973-8181 

VA Chester, Virginia Control Equipi Ca ... 804796-3081 
VA Roanoka Virginia Control Equip. Ca .. 703-342-6927 

WA Bellevue, Bell. 206-747-1515 

WA Beilevua Cascade Data Mkig.. 206-747-6190 

WA Bellevue, Future. 206-881-8199 

WA Beilevua Integrated Elctma . 206-455-2727 

WA Believua Time Elctma . 206-641-3640 

WA Redrnondt Tirne Elctrna . 206-882-1600 

Wl Milwaukee, IndL Elctma . 414276-1212 

Wl Milwaukea Marsh Elctma. . 414-475-6000 

Wl New Berlin, Control Design. 4147841015 

Wl W.AIlia Pyramid Controls .. 414476-3711 

Can Calgary, Alberta Future Elctma ....... 403-235-5325 

Can Calgary, Alberta Saynor Varah . 403-230-1235 

Can Don Miila Ont, Saynor Varah.. 416445-0723 

Can Edrnonton, Alberta Future Elctrna .... 403-438-2858 

Can Hamiiton, Ont, Saynor Varah . 416-561-9311 

Can Mississauga Ont, Newark. 416-629-2266 

Can Montreal, Qua, Future Elctma. 514-6947710 

Can OriandaTime Elctma. 305-841-6565 

Can Ottawa Ont, Future Elctma . 613-820-8313 

Can Rexdala Ont, Newark. 416-675-4555 

Can St Laurent Qua, Zanin Elctma. 514342-6211 

Can Toronta OnL Future Elctma. 416-638-4771 

Can Vancouver, RC, Future Elctma. 6042941166 



Can Winnipeg, Manitoba Future Elctma ... 204339-0554 
Can Winnipeg, Manitoba Saynor Varah.... 204-633-6190 

yN. L GORE & ASSOCS., INC., 4747 E Beautiful Lane P.O. 
Box 50699, Phoenix, AZ 85076, Tel: 602-52&'1290, TWX: 
910-972-0969; FSC Na: 60622 

W. L GORE & ASSOCS., 555 Paper Mill Rd, NewarK DE 
19714, Tel: 302-7384880, TWX: 510-666-0825; EmpL: 
2000; S/s. A4gr.* Daniel O. Johnson 

GORMAN MACHINE CORP., 7 Burke Dr, Brocktoa MA 
02401, Tel: 508-588-2900, TWX: 710-345-0679, FAX: 508- 
588-9560; EmpL: 25; Sis. Mgr.- Kenneth P. Gorman 

GORMAN-REDLICH MFG. CO, 257W. Union St, Athena 
OH 45701, Tel: 614593-3150; EmpL: 4; Sis. Mgr: Jim 
Gonnan 

GOULD INC, Corporate Headquartera 35129 Curtis 
Blvd, Eastlaka OH 44094, Tel: 216-953-5000, TELEX: 
687-3157, FAX: 216-953-5050; EmpL: 8000 


POWERD^ 


FAX: 216-953-5050 

GOULD INC., Foil Div., 35129 Curtis Blvd, Eastlaka OH 
44094, Tel: 216-953-5065, TWX; 687-3157(WVI); EmpL: 


15. . I>1501 

Loca/ Salos CWfices & Reps 

CA Hayward Pacific Mktg, ina. 415-887-1620 

CA NorthrldgaMycoSla. 818-886-7101 

CA San Diega Hadden Assocs, Ina. 619565-9444 

CO Boulder, RJ=. Mayo Assoca. 303-422-2155 

FL LongwG^ Sam Repa. 407-8699565 

IL Highland Park, Bransky Sla. 312-433-2375 

IN Greenfield France Entpra . 317-462-6098 

MA Waltham, Powercard Ckxp.... 617-890-6789 

TX Irving, Kite Elctm. Sla. 214986-0321 

VA Arlington, Gans & Pugh Assoca . 703-527-3262 


GOULD INC, POWER CONVERSION DIV, See RTE 
Deltic Corporation 4c 

GOULD INC., Recording Systems Division, 3631 
Perkins Avenua Cleveland OH 44114, Tel: 216-361-3315, 
TELEX: 196113GLD RS UT; FSC No.: 96795; EmpL: 550 

... . D*1439 

Local Sales Offices & Reps 

AZ Phoenix, Gould Inc, T&M Sla/Sva ... 602-9998212 
CA Los Angelea Gould Inc, T&M Sla/Sva 

. . 2134041919 

CA San Francisco, Gould Inc, T&M Sla/Sva 


. 408-8647733 

CO Denver, Gould Inc,T&M Sla/Sva .... 303-7414600 
DC Washington. GoukJ Inc, T&M Sla/Sva 

. 301-345-0050 

FL Orianda Gould Inc, T&M Sla/Sva ... 305-830-0695 
GA Atlanta Gould Inc,T&M Sla/Sva .... 4042791652 
HI Honolula Hawaiian Industrial Instr..... 8095334232 
IL Chicego, Gould Inc,T&M Sla/Sva ... 312-6404135 
MA Boston, Gould Inc, T&M Sla/Sva .... 617-9390133 

Ml Detroit Gould ina,T&M Sla/Sva. 3195884020 

MN Minneapoila Gould Inc, T&M Sla/Sva 

. 612-5445253 


NJ New York Metro, Gould Ina, T&M Sla/Sva 

. 201-9391717 

NM Albuquerqua Gould Inc, T&M Sla/Sva 

. 5092924063 

NC Greenstxxo, Gould Inc, T&M Sla/Sva 

. 9192791078 

OH Cleveland Gould Inc, T&M Sla/Sva 

. 219361-3315 

OH Dayton, Gould Inc, T&M Sla/Sva .... 513-4399586 
PA Pittsburgh, Gould Inc, T&M Sla/Sva 

. 412-8397700 

TX Dailaa GoukJ Ina, T&M Sla/Sva Div. 

. 214991-8229 

TX Houstoa GoukJ Ina, T&M Sla/Sva ... 713-6891121 
WA Seattia GoukJ Inc, T&M Sla/Sva. 209882-7525 

GOULD INC, Semiconductor Division, 2300 Buckskin 
Rd, Pocatello, ID 83201, Tel: 209233-4690, TWX: 919 
977-5752; EmpL: 1500; Oisf. Mgr.-Richard Brown 

GOULD INC, Test & Measurement 19050 PrunerkJge 
Avol, Cupertino. CA 95014-0718, Tel: 800-Gould-10, FAX: 
4099891647; Sfe. Afgr.-Dan Cockcroft 


GOULD SHAWMUT, 374 Merrimac St, Newburyport MA 
01950, Tel: 509462-6662/3131, FAX: 509465-6419; FSC 
Na: 71424; Malcolm Allison 


Local Sales Offices & Reps 

AK Anchoraga Alaska Elea Agents ...... 907-563-3373 

AZ Scottsdala Mahaffey & Assoca ... .. 602-991-9790 

CA ConcordG&RSales.. 419827-1727 

CA Costa Mesa Dermis Don & Assoca... 714-957-0844 

CO Denver, Intelligent Control Dvca. 3034699699 

GA Atlanta Beny-ElsberryCa .. 404-3599296 

HI Honolulu, West Pacific Agy... 8098392088 

ID Boisa Idaho Elea Sla .. 2093793116 

IL Addison,McBudina .. 312-628-8570 

IN IrxJIanapoiia Andrew J. Falcone. 317-6891171 


lA Cedar Rapida Joe Bertsch ElctrL Sla 

. 3193999220 

KS Prairie Villaga George K Pearson Ca 

. 919362-4442 

KY Louisvilla Pfeiffer Sla Ca. 502-6348314 

LA MarxJevillaGriffith-Herron-RichardCa 

. 504-6298516 

MD OwingsMilla Specialty Electrical Sla Ca 

. 301-3597700 

Mi Madison Hgts, Electrocom Div. of Hesoo 

...3195497750 


MN Minneapolia LESCO, ina ... 612-542-8242 

MO St Louia George H Pearson Ca. 314822-4080 

MT Billinga Control Technig. Ca . 4092594597 

NH Laconia Raymon Gerard Assoca. 609524-6005 

NJ Union, Tri-Tech Assoa . 201-851-0370 

NY No. SyracusaLachut Electrical Sla... 3154596486 

NC Greensboro,Electra-TekCaiolinas ... 919272-8254 

OH Cieveiand Electro-Specialities. 216447-3048 

OK Oklahoma City, P.&C. Sales Ca. 4097493431 

OR Portland Barry P. McGlew. 5092245030 

PA Pittsburgh, Madia-Paul & Assoca. 412-331-3121 

TN Germantown, Talley & Talley Assoca 

. 901-755-3130 

TN Hendersonvilla Lesley & Assoca. 615-822-7773 

TX Houston. E-Tel Sla, Ina. 7196794460 

TX RichardsoaTubbesingSlaCorpi. 2142343855 

UT Salt Lake City. Anderson ElctrL Sla ... 801-486-0666 

WA Redmond Richard D. Shea. 206451-3772 

Wl MilwaukeaD.& Berry Ca.. 414224-0680 


GOWANDA ELECTRONICS CORP^ 1 Industrial PI, 
Gowanda NY 14070, Tel: 719532-2234, TWX: 719529 
1211, FAX: 719532-2702; FSC Na: 24226;15305; EmpL: 
250; Si!s. Mgr.'K. Strohmeyen Dfef. Mgr.* K Strohmeyer 
.. A*1251 


Loca/Sa/es Offices & Reps 

AL Huntsvilla L&D, Ina . 209837-1469 

AZ MesaSyaSlaof AZIna. 602-8299338 

CA Buena Pk,Orion-Eclipse . 714522-6310 

GA Fremont William Parks Assoca....... 419796-0875 

CA Fremont William Parks Assoca....... 4197799058 

CA San Diega Earle & Assoca. 6192795441 

CA San Diega Earle Assoca. . 6192795441 

CO BroomfieldWestem Region Mktg. .... 3034699338 

FL Longwood NSL Assoca. 3096295226 

GA Atlanta L & D, Ina. 404-3997079 

IL NIlea W. F. Hamilton Ca .. 312-9698757 

lA Cedar Rapida Snider Sla Ca. 319362-4410 

KS Overland Park, Barnes MkJWest Sla .. 9134699688 

MA N. Reading, Unooln Assoca . 509664-6800 

Ml BrightoaAP. Assoca Ind . 3192296550 

Ml Southfield Fred K Gehike & Assoca 

. .. 3195595363 

MN Chanhassea Barnes Sla Assoca..... 612-9342907 

NJ Whippany, Robert Smith Assoca. 201-5490204 

NY Morrisvilla Naylor Electric . 315-6849620 

NY Plainview, Robert Smith Assoca. 519681-3155 

NC Raleigh,L&D,Ina . 919-8795301 

OH CincinnattStegman Blaine Mktg. . 5197291969 

OH Cleveland Stegman Blaine Mk^. 219572-0003 

PA Exton, Unear Sla. . 2195248080 

TX Dailaa Scanloa Hughes & Assoca ••• 2147392888 

WA Olympia Bergford & Assoca.. 206-8692001 

Can StLaur^Componetics .. 5143341464 

Local Distributors 

CA Hayward KEA Elctma. . 415-887r2900 

CA Huntington Beach, Inductor Supp.. 714-891-4524 

CA Stanton, Inductive Compa & Crystal .. 714-8294320 

CT Bridgeport Park Distributors. 2093697200 

MN Chanhassen, G&F Distribution. 6199342907 

NY Hauppauga Broadline Electric. 5192314100 


GOW-MAC INSTR CX), P.O. Box 32, Bound Brook, NJ 
08805, Tei: 201-5690600, TELEX: 839174, FAX: 201- 
271-2782; EmpL: 50; Sis. M^r: Jeff Lawson 

GRADO LABORATORIES, 4614 Seventh Ava, Brooklya 
NY 11220, Tel: 7194395340 

GRALEX INDUSTRIES^ 155 Wildey SL Tarrytown, NY 
10591, Tel: 914-631-2978, FAX: 914-631-0862; FSC Na: 
11332;EmpL: 15 . ... D*1397 


696 North American offices oniy. For woridwide reps & distributors, see Vot W. EEM 1989 


































































































































GRIM C 


Manufacturers and Sales Offices Directory 


Local Sales Off ices & Reps 

CT Bridgeport, Gralex Ind^ Inc. 203-334-7363 

NY Tarrytown, Gralex Inds^ Inc. 914-631-2978 

Local Distributors 

AZ Phoenix, Metermaster . 602-243-4111 

CA Los Angeles, Metermaster. 213-685-4340 

CA Palo Alto, Metermaster . 415-968-0313 

CA San Diego, Metermaster. 619-560-4841 

GA Atlanta, Metermaster. 404-446-0166 

IL Chicago, Metermaster . 312-593-8650 

MA Billerica, Electra Test, Inc. 617-667-8541 

MA Boston, Calibron. 617-894-6440 

NJ S. HackensacK Concord Elctma.201-488-0008, 

1-800-222-1298 

NY Great Neck, Instr. Mart Inc. 516-487-7430 

OH Cleveland, Metermaster. 216-651-4100 

TX Dallas, Metermaster . 214-271-5671 


GRAND TRANSFORMERS, 1500 Marion St, Grand 
Haven, Ml 49417, Tel: 616-842-5430; Empl.: 125; S/s. Mgr: 
G. V. Retzlaff 

GRANT HARDWARE CO., A Mobex Company, High 
Street West NyacK NY 10994, Tel: 914-358-4400, FAX: 
914-358-1703: FSC No.: 83508; EmpL: 490; S/s. Mgr: 
Tony DiSantis 

GRAPHITE METALLIZING CORP., 1036 Nepperhan 
Ave., P.O. Box 110, Yonkers, NY 10702, Tel: 914-968-8400, 
TELEX: 13-1571, FAX: 914-968-8468; Empl.: 178; S/s. 


Mgr: E Walker.. B*1252 

Local Sales Offices & Reps 

OR Beaverton, Graphite Metallizing. 503-646-9964 


GRASSLIN CONTROLS CORP.:GRASSLIN GMBH & 
CO., KG., 45 Spear Rd, Ramsey, NJ 07446, Tel: 201-825- 
9696, FAX: 201-825-8694; Empl.: 5 

GRAYHILL INC., 561 Hillgrove Ave, La Grange, IL 60525, 
Tel: 708-354-1040, TELEX: 6871375 GHLG UW, TWX: 
910-683-1850, FAX: 708-354-2820; FSC No.: 5930; Empl.: 
1000; S/s. /l<fgr.- Richard K Neumann; Dist. Mgr: Robert 

J. Ferrel.B-1510-1511,1743-1749,1864-1865; 

C*1371 


Local Sales Offices & Reps 

AL Huntsville, Rep, Inc.. 205-881-9270 

AZ Phoenix, Mercury Engrg SI&. 602-265-0344 

CA Anaheim, Impact Elctms.. 714-533-1351 

CA Cupertino, West-Comp, Inc. 408-245-3100 

CA San Diego, Earle Assocs.. 619-278-5441 

CO Denver, Lindberg Co. . 303-758-9033 

FL Winter Springs, Sunland Assoca. 407-365-9533 

GA Tucker, Rep, Inc. 404-938-4358 

IL Itasca, LTD Elctma. 312-773-2900 

IN Ft Wayne, Menze Sla . 219-747-5616 

lA Cedar Rapida Lorenz Sla . 319-377-4666 

KS Overland Pk, Spectrum Sla . 913-648-6811 

MD Gaithersburg, Naudain Assoca Southern 

. 301-258-5040 

MA Needham Hgta, Newscott Co. 617-444-1923 

Ml Royal Oak, Hilltronics Inc. 313-435-0920 

MN S. St Paul, Northport Engrg. . 612-457-8000 

MO Hazelwood, Spectrum Sla . 314-731-5151 

NE Lincoln, Lorenz Sla, Ina . 402-475-4660 

NJ Marlton, Naudain Assoca.. 609-983-5300 

NM Albuquerque, Lindberg Co.. 505-881-1006 

NY Great Neck, Coakley Boyd Abbett/Tyllnski 

.. 516-466-9070 

NY Ithaca, Bob Dean, Inc. 607-257-1111 

NY Wappingers Falls, Bob Dean, Inc. 914-297-6406 

NC Charlotte, R W. Chapman & Co. 704-525-2421 

NC Raleigh, R W. Chapman. 919-782-2624 

OR Tigard, Eltech, Inc.. 503-684-3458 

PA Pittsburgh, Bear Mktg . 412-531-2002 

SC Greenville, Robert W. Chapman & Co. 

. . 803-288-8821 

TN Jefferson City, Rep, Inc. 615-475-9012 

TX Austin, W. Pat Fralia Co. . 512-835-7911 

TX Euless, W. Pat Fralia Co.. 817-267-3577 

TX Houston, W. Pat Fralia Co. 713-772-1572 

LIT Salt Lake City, Undberg Co. 801-277-2643 

WA Bellevue, Eltech, Inc.... 206-643-4330 

Wl Mequon, Badgerep . 414-241-9200 

Can Pickering, OnL A C. Simmonds & Sons Ltd. 

. 416-839-8041 

Local Distributors 

AL Huntsville, Powell Elctms.. 205-539-2731 

AZ Phoenix, Sterling Elctms. . 602-268-2121 

AZ Tempe, D C Elctms. . .. 602-438-1234 

AZ Tempe, Haiper SID . 602-967-1464 

AR Little Rock, Carlton-Bates Co... 501-562-9100 

CA Compton, Harper SID. 213-979-5090 

CA Garden Grove, Richey/Impact. 714-895-0060 

CA Gardena, Calif. Switch .. 213-770-2330 

CA Los Angeles, Electric Switches . 213-660-1310 

CA Riverside, Electronic Supp............. 714-683-7300 


CA San Diego, Electronic Supply . 519-693-8222 

CA San Diego, Harper S.I.D. . 619-578-2500 

CA San Diego, Richey/Impact Elctms..... 619-271-4511 

CA San Jose, Harper SID. 408-943-9490 

CA San Jose, Powell Elctma. 408-943-9020 

CA San Jose, Richey/Impact Elctms.. 408-432-7100 

CA Santa Clara, Cypress Elctms. . 408-980-2500 

CA Santa Monica, Master Distributors .... 213-452-1229 

CO Denver, CSID, Inc. 303-292-9594 

CO Denver, Newark Elctms. . 303-757-3351 

CO Englewood, Shelley Ragon, Inc... 303-762-0670 

CT Wallingford, Midan Elctms.. 203-265-2077 

CT Wallingford, Sager. 203-265-4600 

FL Ft Lauderdale, Hammond Elctma .... 407-973-7103 

FL Ft Lauderdale, Powell Elctms. . 305-484-8377 

FL Orlando, Hammond Elctms., Inc. . 407-849-6060 

FL Pompano Beach, Peerless Radio. 305-973-4141 

GA Norcross, Hammond Elctms, Inc. ..... 404-449-1996 

GA Norcross, Pioneer/Georgia. 404-448-1711 

ID Couer D' Alene, A-1 Consolidated .... 208-765-3280 

IL Bensenville, GBL Goold . 312-860-7171 

IL Chicago, Newark Elctms. . 312-784-5100 

IL Chicago, Waldom Elctms.. 312-585-1212 

IL NorthbrooK Classic Comp. Supp. 312-272-9650 

IL Palatine, Ohm Elctm. 312-359-5500 

IL Peoria, Klaus Radio . 309-691-4840 

IL Wood Dale, NEP Elctms. . 312-595-8500 

IN Evansville, Hutch & Son . 812-425-7201 

IN Fort Wayne, Bell lnds./Graham Div.... 219-423-3422 

IN Indianapolis, Bell Ind/Graham Div. ... 317-875-8200 

IN Indianapolis, Meunier Elctm- Supp. .... 317-635-3511 

IN Indianapolis, PEI/Genesis . 317-879-0700 

lA Cedar Rapids, Advent Elctma . 319-363-0221 

MD Baltimore, Rescoe/Baltimore . 301-529-0500 

MD Columbia, Powell Elctms.. 301-621-8080 

MD Gaithersburg, Pioneer/Wash.. 301-921-0660 

MD Jessup, Treeko S/S, Inc.. 301 -792-0112 

MD Kensington, Marine Air Supp. .. 301 -949-9560 

MA Hingham, Sager Elctma . 617-749-6700 

MA Norwood, Gerber Elctma. 617-329-2400 

Ml Battle Creek, Great Lakes Elctma .... 616-963-6282 

Ml Livonia, Pioneer/STD Etetrna. 313-525-1800 

Ml Livonia, RS. Elctma . 313-525-1155 

Ml Oak Park, Newark/Detrdt Elctma .... 313-967-0600 

Ml St Clair Shorea Spemco . 313-771-2700 

MN Minneapolia Newark Elec.. 612-331-6350 

MN Minneapolia Sterling Elctma. 612-831-2666 

MN St Paul, Gopher Elctms. 612-483-3322 

MO Kansas City, LComp, Inc. . 816-221-2400 

MO Maryland Hgta, LComp, Inc. . 314-291-6200 

MO St Charlea Finnigan Elctma, Inc.. 314-946-6201 

NE Lincoln, Scott Elctma. 402-466-8221 

NH Nashua Erevan Elctma . 603-889-7230 

NJ East Hanover, State Elec.. 201-887-2550 

NJ Kenilworth, Federated Purch. . 201-272-0505 

NJ West Berlin, General Compa . 609-768-6767 

NM Albuquerque, Walker Elctm. Supp. .... 505-883-2992 

NY Binghamton, Pioneer Elctma . 607-722-9300 

NY Bohemia Car-Lac Elctma . 516-567-4200 

NY Buffalo, Summit Distra. 716-887-2800 

NY Hauppauge, Sager Elctma. 516-348-1300 

NY Hempstead, Electronic Equip.. 516-538-5510 

NY LynbrooK Peerless Radio. 516-593-2121 

NY Rochester, Simcona Elctma. 716-328-3230 

NY Rome, Rome Elctms. 315-337-5400 

NC Cary, Powell Elea . 919-467-1212 

NC Greensboro, Hammond Elctms. 919-275-6391 

NC Raleigh, Sager/Svc. . 919-850-9550 

OH Cincinnati, URI Elctma. 513-761-4030 

OH Cleveland, Pioneer/Cleveland . 216-587-3600 

OH Columbua Hughes-Peters. 614-294-5351 

OH Dayton, Pioneer/Dayton. 513-236-9900 

OH Dayton, Stotts-Friedman. 513-298-5555 

OH Willoughby, Gateway Megatech . 216-953-0330 

OK Oklahoma City, Electro Entpra. 405-427-6591 

OK Tulsa, Norved . 918-254-8606 

OR Beaverton, Component Resources .... 503-641-8488 

OR Portland, Radar Elec. Co. ..;. 503-232-3404 

PA Harrisburg, Cumberland Elctma . 717-232-5999 

PA Mara Almo Elctma, Inc.. 412-931-5990 

PA McKean, Advacom . 814-476-7774 

PA Philadelphia, Almo Elctma. 215-698-4000 

PA Philadelphia Powell Elctma. 215-365-1900 

PA Pittsburgh, Pioneer/Pittsburgh .. 412-782-2300 

PA W. Berlin, General Compa. 609-768-6767 

Rl Pawtucket Major/Edwards Elctma ... 401-725-7400 

SC Columbia Dixie Elctma. 803-779-5332 

SC Greenville, EMSCO. .. 803-233-4121 

TN Memphia Bluff City. 901-345-9500 

TX Austin, Norvell Elctma. 512-837-5555 

TX Dallaa Associated Aircraft. 214-331-4381 

TX Dallaa Harrison Equip..-. 214-239-2750 

TX Dallaa Norvell Elctma. 214-233-0020 

TX Ft Worth, Allied Elctma. 817-336-5401 

TX Garland, Newark Elctma . 214-494-5911 

,TX Houston, Norvell Elctms.. 713-777-1666 

TX Irving, Harper SID. 214-621-0500 

TX Stafford, Harrison Equip.. 713-879-2600 


UT Salt Lake City, Standard Supp.. 801-486-3371 

VA Richmond, Sterling Elctma ...._ 804-226-2190 

WA Kent Component Resourcea Inc.. 206-454-8666 

WA Seattle, Radar Elect Co Jna.. 206-282-2511 

Wl Milwaukee, Marsh Elctma . 414-475-6000 

Wl Milwaukee, Progressive image. 414-321-4722 

Wl New Berlin, Classic Compa. 414-786-5300 


GREEN ENGINEERING, 78 Stone Place, Melrose, MA 
02176, Tel: 617-665-8994, FAX: 617-665-8255; Empl: 5 

GREENLEE TEXTRON INC.:SUBSIDIARY OF 
TEXTRON INC., 4455 Boeing Driva Rockford, IL 61109, 
Tel: 815-397-7070, TELEX: 433-0029GTCRKD: S/s. Mgr: 
J. Angel, V.P. 

GREENRAY INDS., INC., 840 W. Church Rd, 
Mechanicsburg PA 17055, Tel: 717-766-0223, TWX: 510- 
6564939, FAX: 717-790-9509; FSC No.: 16681; EmpL: 55 

GREENWICH INSTRUMENTS USA, 3401 Monroe Rd, 
Charlotte, NC 28205, Tel: 704-376-7805, TELEX: 358905 

GREIBACH INSTRUMENTS DIV, 25 Dock SL Ml 
Vernon, NY 10550, Tel: 914-699-9717, FAX: 914-699- 
9410; FSC No.: 32590; EmpL: 35 


Local Sales Offices & Reps 

IL Uncolnwood Saffro & Assoca. 312-677-9722 

MN Minneapolia Hei-Lite Sla . 612-861-6051 

Wl Lake Mllte, Saffro & Assoca ... 1-806-327-0312 


THE GRIEVE CORPORATION, 500 Hart Rd, Round 
Lake, IL 60073-9989, Tel: 312-546-8225, FAX: 312-546- 
9210; S/s. Mgr: Frank Calabrese 

/mimf 

FAX: 609-261-0921 

GRIM CORPORATION, Box 968:Triar^le Industrial 
Center, Medford NJ 08055-0968, Tel: 609-267-7950, TWX: 
510-683-9392; FSC No.: 21870; Empl: 125; S/s. Mgr: Al 
Henry :. 0*1067-1070 



Keyboards - Rotary Switches - Pushbutton Switches 
Solid State Relays - DIP Switches -1/0 Modules 

FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORP ORATED 

2478 Fletcher Of., Los Angeles, California 90039-2897 

800-421-8855 TEL:213-660-1310 

CA:800-252-4640 FAX:213-660“5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-5100. FREE CATALDG 31EM on REDDEST 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Omers Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., O 1026 6th Avenue, 
Sente Monice, CA 90404 Oeklend, CA 94606 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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GRIMES 


Manufacturers and Sales Offices Directory 


GRIMES COMPANY, 115 S. Arovista Circle, Brea, CA 
92621, Tel: 714-671-3931, FAX: 714-671-1426; EmpL: 
25-250; Sis. Mgr.- James T. Kries (Acting); Dist. Mgr: 
Paula Lunsford. . . B»1750 

GRM CORP,, See Grim Corp. 

GRUENBERG OVEN CO, INC, P.O. Box 3246. 2121 
Roach Rd, Williamsport, PA 17701, Tel: 717-326-1755, 
TELEX: 350079; ErnpL: 140; S/s. Mgr.-James Polk 

GSE, Core Inds, 23640 Research Dr, Farmington Hills, Ml 
48024, Tel: 313-476-7875. TELEX: 23-0738, FAX: 313- 
496-7249; EnrpL: 105; S/s. Mgr: Harold G. Munn 


I 

RElAy/SpECIAlTIES 

Much more than Relays... 

SWITCHES • TIMERS • RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • DIODES 


FROM STOCK 
IGUARDIAN' 

Sealed, Power & Solid State 

RELAYS 

STEPPERS & SOLENOIDS 


RElAy/SpECIAlTIES 

17 RARITAN ROAD • OAKLAND, NJ 07436 


GUARDIAN 


The 

Largest 
Relay 
House 
in the World. 



Over 

8 , 000,000 
Relays & 
Solenoids 
in Stock. 


Orders Placed ty 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


11213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., • 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 



FAX: 301-561-1768 

GSI CORP., 1917 Greenspring Dr, Timonium, MD 21093, 
Tel: 301-252-1768, TELEX: 292319 GSIC UR; FSC No.: 
60990; EmpL: 50 . C«1860-1862 

Local Sales Offices & Reps 

AZ Tempe. Elctm. Dev. & Sis. . 602-438-1547 

CA El Toro. PAR Mktg . 714-768-6021 

CA San Jose, Norcal Repco. 408-294-1999 

CT Madison, Omni-Rep . 203-421-4561 

IL Crystal L.ake, J. D. Noble & Assocs, Inc. 

. 815-455-5084 

MD Poolesville, Westerly Assocs. Inc.. 301-972-8176 

MA Burlington, Omni-Rep.. 617-245-4511 

MN Bloomington, Paul Ericson & Assocs. 

. 612-831-5016 

NJ Ho-Ho-Kus, D. J. Fisher Co, Inc. . 201 -652-0090 

NY Camillus, Cichy & Cichy SI&... 315-488-3526 

Rl Cumberland, Omni-Rep.. 401-333-2353 

TX Irving, Elctra Dev. & Sis... 214-570-5122 

GTE CORP., Sylvania Emissive Prods./Process 
Heat Portsmouth Ave, Exeter, NH 03833, Tel: 603-772- 
4331, TWX: 510-294-4471; EmpL: 200 

GTE FIBEROPTIC PRODUCTS, 2401 Reach Rd, 
Williamsport PA 17701, Tel: 717-326-6591, 1-800-FBR- 
OPTICS 

GTE GOVERNMENT SYSTEMS CORP, P.O. Box 
7188, Mountain View, CA 94039, Tel: 415-966-2000, TWX: 
910-379-6948, FAX: 415-966-2303; EmpL: 3200; Sis. 
Mgr: Evan S. Baker; Dist. Mgr: Evan S. Baker 

GTE MICROCIRCUITS, 2000 W. 14th. SL Tempe, AZ 
85281, Tel: 602-968-4431, TWX: 910-951-1383; FSC No.: 
. 16766; EmpL: 400; Sis. Mgr: Jim Kelley 

GTE PRODUCTS CORP, 2401 Reach Rd, Williamsport, 
PA 17701, Tel: 717-326-6591, TWX: 510-655-5539; Sis. 
Mgr: Robert Fillnow 


rustrak 


AUTHORIZED DISTRIBUTOR 




THE SOURCE FORMETERS& TESTEQUIPMENT 



1810 Grant Avenue 
Philadelphia^ PA 19115 
215-673-5600 
FAX: 215-673-5609 

800 - 343-1199 

THE 

ULTIMATE TECHNICAL 
SOURCE 


GTE PRODUCTS, Circuit Board Operation, Old Route 
220, P.O. Box 360, Muncy, PA 17756, Tel: 717-546-3191; 
S/s. Mgr.-Rex Green 

GTE PRODUCTS CORPORATION, Miniature 
Lighting Products, West Main Street Hillsboro, NH 
03244, Tel: 603-464-5533, 603464-5538 

GTE PRODUCTS GRP. (SYLVANIA), See Sylvania 
Miniature Lighting 

GTE SUPPLY, GTE Communications Systems, 5225 
Wiley Post Way, Salt Lake City, UT 84116, Tel: 800-433- 
4837; EmpL: 1300 

GTE SWITCHING & TELEPHONE PRODUCTS. 400 
N. Wolf Rd, Northlake, IL 60164, Tel: 312-681-7100 

GTE SYLVANIA LIGHTING, Sylvania Lighting Center, 
100 Endicott SL Danvers, MA 01923, Tel: 617-777-1900 

GTE SYLVANIA, INC., STANDISH, ME, See Sylvania 
Control Devices 

GTI/CIRCUITS DIV., Box 217, Leesburg, IN 46538, Tel: 
219-453-3261, TELEX: 023-2653, FAX: 219-453-3833; 
EmpL; 150; Sis. Mgr: Hugh M. Walker 

GTI/ELECTRONICS DIV., P.O. Box 2096, Hadley, PA 
16130, Tel: 412-253-3161, FAX: 412-253-3853; EmpL; 
180; Sis. Mgr: Richard C. Kaufman 

GUARDIAN ELEC. MFG. CO. 1550 W. Carroll Ave. 
Chicago, IL 60607, Tel: 815-337-0050. FAX; 815-337- 
0377; EmpL: 500; Sis. Mgr: John Cotton; Dist. Mgr: Mac 
Rowell 

GUILDLINE INSTRUMENTS. 4403 Vineland Rd Suite B- 
10, Orlando, FL 32811-7335, Tel: 407-423-8215, TELEX: 
856443; EmpL; 85; Sis. Mgr: Michael S. Shaw 

GULTON GRAPHIC INSTRUMENTS DIV., A Mark IV 
f^mpany, Gulton Ind'l. Pk. E Greenwich, Rl 02818, Tel: 
401-884-6800, TWX: 710-387-1500; EmpL: 400 

GULTON INDUSTRIES, INC., Servonic Div. 1644 
Whittier Ave. Costa Mesa, CA 92627, Tel: 714-642-2400, 
800-854-4066. TELEX: 183-532, TWX: 910-596-135^ 
FAX; 714-642-9490; FSC No.: 99564; EmpL: 320; SIS. 
Mgr: Earl Pope 

GUNTHER, W., GMBH, Vimsberger Strasse 51, D 8500 
Numberg 82, West Germany, Tel: (0)911 /65521 or 65520, 
TWX: 622351 Wigu d FAX: (0)911 /6552-239; EmpL: 340; 
Sis. Mgr: Peter Busch 

Refer to Spectron Inc. 595 Old Willets Path, P.O. Box 
13368, Hauppauge, NY 11788 for reps. & distrs.Refer to 
Gordos Corporation, Bloomfield New Jersey for 
Representatives and Authorized Distributor informatioa 

GW INSTRUMENTS, INC. 35 Medford SL Somerville, MA 
02143, Tel: 617-625-4096 

G W THREE INCORPORATED, 7623 Fullerton Rd. 2nd 
Floor, Springfield VA 22153, Tel: 703-451-2043 

HACKER INSTRUMENTS, Box 657, Fairfield NJ 07007, 
Tel: 201-226-8450, FAX: 201-808-8281; EmpL: 15 

HADES MANUFACTURING CORP. 151 Verdi SL 
Farmingdale, NY 11735, Tel; 516-249-4244, FAX; 516- 
420-8135; FSC No.; 51578; EmpL: 18; Sis. Mgr: K. Norris 

HADLEY, ROBERT M. CO., INC. 750 West 51st SL Los 
Angeles, CA 90037, Tel; 213-234-9091, FAX; 213-234- 
2779; FSC No.: 72964; EmpL: 135; Sis. Mgr: Charles A 
Hadley 

HADRON, INC. 9990 Lee Hwy. Fairfax, VA 22030, Tel: 703- 
359-6100, TELEX: 248454 TELCM UR; Sis. Mgr: D. Laiti 

HAEFELY TEST SYSTEMS, E Haefely & Co. LTD. 
2616 Morse Lane, Woodbrid^, VA 22192, Tel: 703-494- 
1900, TELEX: WU 90 1097, FAX: 703-494-4597; EmpL: 
800; S/s. iWgrj George A Przybys 

HAFSTROM TECHNICAL PRODUCTS, INC. P.O. Box 
9829, San Diego, CA 92109, Tel: 619-274-8822; EmpL: 10; 
Sis. Mgr: J. R Hafstrom 

THE HALL COMPANY, 420 East Water SL Urbana OH 
43078, Tel: 513-652-1376, FAX: 513-653-7447; EmpL: 75 

HALLMARK METALS INC. 610 W. Foothill Blvd, 
Glendora CA 91740, Tel: 213-335-1263; EmpL: 20; S/s. 
Mgr: Robert Schoenick 
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Manufacturers and Sales Offices Directory 


HAMUN 


HALLMARK NAMEPLATE, INa 1855 New Highway, 
Farmingdale, NY 11735, Tel: 800-645-9502, FAX: 516- 
454-6528; S/s. Mg/’.’Dan Fortune 


HALMA ENTERPRISES, Tettex Instruments, 1055 w. 
Germantown Pike, Fain/iew Village, PA 19409-0281, Tel: i 
215-539-6050 


HALMAR ELECTRONICS, INC, 900 N. Hague Ave, 
Columbus, OH 43204, Tel: 614-275-0530, TWX: 810-482- 
1654. FAX: 614-274-2559; EmpL: 130 


HAMAMATSU CORPORATION, PO Box 6910, 360 
Foothill Rd, Bridgewater, NJ 08807, Tel: 201-231-0960, 
TELEX: 833403, FAX: 201-231-1218; EmpL: 150; Sis. 
Mgr: George Marshall; 0/sf. Mgr: George Marshall 


HAMAMATSU PHOTONICS KK, 325-6 SunayamaCho, 
Hamamatsu City, Shizuoka Pref, Japan, Tel: 0534-52-2141, 
FAX: 0534-56-7889; EmpL: 1200; Sis. Mgr: H Hiruma 


HAMEG, INC, 88-90 Harbor Rd, Port Washington, NY 
11050, Tel; 516-883-3837, TELEX: 023-497-4606, FAX: 
516-883-3894; S/s. Mgr. Alex Orloff 


Loca/ Distributors 

AL Huntsville, B & C Instr.. . 205-883-6530 

AZ Phoenix, Jensen Tools Inc. . 602-968-6241 

CA Anaheim, R & D Elctma Supp.. 714-773-0240 

CA Canoga Park, Rag Elctms, Inc. . 818-998-6500 

CA El Segundo, Time Motion Tools. 213-772-8170 

CA San Diego, Gateway Elctms.. 619-279-6802 

CA San Diego, Instr. Engrs.. 619-268-8344 

CA Santa Ana Action Elctms. . 714-547-5169 

CA Van Nuya Testek. 818-786-6890 

CO Denver, Gateway Eictma. 303-458-5444 

CT Hamden, Kaufman Inst Lab . 203-776-7201 

CT Newtown, CT Calibration Lab. 203-270-1263 

FL Hialeah. Kimball Elctm Lab Inc. 305-822-5792 

FL Miami, WaWer Elctm. Dist . 305-3784794 

FL Tampa Advanced Instrs.. 813-876-4848 

IL Countiysida Pacific Indicator Ca. 312-352-3500 

IL Joliet, Mainline Supp. Co. Inc. 815-436-3900 

IL Joliet, Primus Eictma Corp.. 815-436-8945 

MD Hunt Valley, Tessco Inc. 301-785-5300 

MD Lanham, Sehtronics Inc . 301-731-8080 

MD Silver Spring, Print. 301-587-7824 

MA North Andover, Contact East . 617-682-2000 

MN Minneapolia Tonka Tech. Sla . 612-593-1770 

MO Kansas City, IndL Svc Labs. 816-587-5400 

MO St Louia Gateway Eictma.. 314427-6116 

MO St Louia IndL Svc Labs. 314423-3141 

MO St Louia Scherrer Instr. Inc. . 314-644-5362 

NJ Clarksburg, Accutest Instr. Inc. 609-259-0460 

NJ Whippany, General Calibration. 201-428-2880 

NY Bohemia Exphil Calibration Labs. 516-563-3520 

NY Great Neck, Instr. Mart. 516-487-7430 

OH Moraine MCM Eictma. 518434-0031 

OR Portland, Westeonn Eictma. 503-283-0132 

TX Houston, Gateway Eictma. 713-978-6575 

IXT Salt Lake City, Intermountain Instr. Inc. 

. 801-487-3151 

WA Seattle Eicher-Richards .. 206-523-7888 

Wl Madison, Schrenk Sla . 608-255-7400 


HAMILTON METALCRAFT, 848 N. Fair Oaks Ave 
Pasadena CA 91103, Tel: 818-7954811, FAX: 818-795- 
9705; Sis. Mgr: Mel Stabler 


HAMILTON STANDARD CONTROLS/STANCOa 
See Stancor/Hamilton Standard Controls 


HAMILTON STANDARD DIV, United Technologies 
Corp., One Hamilton Road, Windsor Locke CT 06096- 
1010, Tel: 203-654-6000, TELEX: 994439, FAX: 203-654- 
2620; Sis. Mgr: Andrew H. Voorhie VP Mktg. 



FAX; 414-648-5244 

HAMLIN, Lake & Grove Sta, Lake Mille Wl 53551, Tel: 414- 
648-2361, TWX: 910-260-3740; EmpL: 1000; Sis. Mgr: 
Ken Deans. . B*1513,1751,1957 


Local Sales Offices & Reps 


AZ Phoenix, Westrep. 602-997-8899 

CA Anaheim, Westrep. 218404-3881 

CA San Diego, Westrep . 619-566-6580 

CA Santa Clara Westrep. 408-988-8833 

CO Boulder, R-G Entpra. 303447-9211 


CT North Haven, Coakley, Boyd & Abbett, Inc 

. 800-225-8402 

FL Altamonte Springe Serrrtronic Assoca 


. 305-831-8233 

GA Jonesbora Wallace Elctra Sla . 404471-6297 

IL Skokie IndL Rep. . 312-967-8430 

’ IN CarmeL TMC. 317-844-8462 

IN Fort Wayne TMC. 219432-5553 

lA Cedar Rapide Palatine Sla. 319365-8071 

KY Louisville TMC. 502-4997808 

MD Columbia Delta III Assoca. 301-7304700 


MA Needham Heighte Coakley, Boyd & Abbett, Inc 

. 617-444-5470 

Ml Famtington Hilte J. L Montgoihery Assoca 


. 313489-0099 

MN Minneapolia R^, Inc . 612-8693661 

MO Blue S^nge Palatine Sla. 819229-4007 

MO Hazelwood, Palatine Sla. 314-839-0800 

NH Plaistow. CoaMey, Boyd & Abbett, Inc 

. 8092298402 

NJ Marlton, Naudain Assoc. 6099895300 

NY Groat NocK TylinsW Assoca. 516-4699070 

NY Ithaca Bob Dean, Inc . 607-257-1111 

NC Kemersville Wdlace Elctm. Sla . 9199992742 

OH Dayton, Bear Mktg . 5192995877 

OH Richfield, Bear Mktg. 216-6593131 

TX Austie Allied Compa . 512-331-4494 

TX Dallae Allied Compa . 214-2390408 

TX Hurst, Allied Compa. 817-589-0456 

WA Bellevue Testco. Inc . 206454-7422 

Wl Milwaukee IndL Reg . 414-259-0965 

Can . 416475-8500 

Can Mississauga Ont, Hi-Tech Sla . 416-672-0284 

Local Distributors 

AZ Phoenix, Heilind Eictma. 602-437-1060 

AZ Tempe Circuit Specialties . 602-966-0764 

CA Buena Park, Cypress/RPS Eictma ... 219744-0255 

CA Fullerton, Pj^amid Eictma . 714-773-0781 

CA Hawthorne Electrosonic Compa. 2199884455 

CA San Jose Cypress Eictma Inc . 4099498400 

CA Santa Clara Patane Avionics. 408496-6151 

CA Santa Clara Pyramid Eictma . 409727-9810 

CO Englewood, Ind. Eictma . 303-694-9444 

CT BetheL Heilind Eictma. 209797-8600 

CT Hartford, Hatry Eictma. . 209527-1881 

CT New Haven, Hatry Eictma. 209787-5921 

CT Stratford, Hatry Eictma .. 2093795866 

CT Wallingford, Sager Elect Supg. 2092694600 

CT Waterbury, Hatry Eictma . 2097591181 

FL Lakeland, AA Elec. 8196696941 

FL Longwood, Intertec Inc.. 309834-7777 

FL Miami, Elctm Equip. Co. . 305-871-3500 

FL Orlando, HammcKKl Elctm. 309849-6060 

FL Tampa Leader Eictma . 813-8793315 

GA Atlanta Specialty Distrbg Co.. 404-8792521 

GA Norcrosa AA Elec. 404449-8670 

IL Chicage Newark Eictma . 312-784-5100 

IL Palatine Ohm Eictma . 312-3595500 

IN CarmeL Altex Eictma. 317-8491323 

IN Ft Wayne Graham Eictma. 219424-3422 

IN Indianapolia Graham Eictma. 317-634-8202 

lA Cedar Rapida Iowa Radio Supp. Ca .. 3193934510 

MD Gaithersburg Pioneer/Wash.. 301-921-0660 

MA Burlington, Heilind Eictma . 617-272-5610 

MA Hingham, Sager Elec Supp. . 617-749-6700 

Ml Grand Rapida Calder Eictma. 6196997400 

Ml Oak Park, Newark Eictma . 319967-0600 

MN Fridley, Voyager Electronics . 612-571-7766 

MN Minneapolia Newark Eictma . 612-331-6350 

MO St Louia Olive IndL Eictma. 3144264500 

NH Hudson, Heilind Eictma . 6098899536 

NJ Berlin, General Compa, Inc. 609768-6767 

NJ Oakland, Relay Spec. 201-337-1000 

NJ Pennsauken, Resco Eictma . 609-6624000 

NM Albuquerque Bell Inda . 509292-2700 

NY Buffato, Summit Distr.. 719844-3540 

NY Lynbro^ Peerless Radio Coig. 5195992121 

NY Rochester, Masline Eictma. 7195495373 

NY Rome Rome Eictma . 319337-5400 

NC Winston-Salem Kirkman Eictma. 919722-9131 

OH Cincinnad. Graham Eictma.. 519772-1661 

OH Solon, Repco. 2192498900 

OK Tulsa Radio, Inc . 919587-9123 

OR Portland, Radar Elec . 5092393691 

PA McKeesport Bamo Radio. 412-751-5966 

TX Dallaa Harrison Equip. Co.. . 214-2392750 

TX Farmers Branch, Heilind Eictma. 214-351-2058 

TX Fort Worth, Allied Eictma. 214-2699341 

TX Houston, Harrison Equip. . 7198792711 

TX Houston, Heilind Eictma.. 7199892711 

WA Kent Interface Eictma. 206-872-5800 

WA Seattle Radar Elec Co.. 209282-2511 


WA Spokane Radar Elec Co.. 509747-3053 

Wl CedarbuigAAElec .. . 414-377-7500 

Wl Mequon.Taylor Elec .. . 414-2414321 

Can Burnaby, a C, Rae IndL Eictma . 604-291-8866 

Can Burnaby, a C., Semad Eictma. 60'H38-2515 

Can DorvaL Qua, Semad Eictma. 514-6394614 

Can Downsview, OnL Rae IndL Eictma .... 4197391750 

Can Marirham OnL Sernad Elctrna. 416475-3922 

Can Ottawa OnL Semad Eictma. 619729-6145 

Can Surrey, a C., Memco Elctm Mkta. 604-5991553 


HAMUN LCD, A Div. of Standish Inds^ W7514 Hwy 
V, Lake Mille Wl 53551, Tel: 414-6492315, FAX: 414-649 
8696; EmpL: 250; S/s. Mgr.’Eastemfirent Hering 

. B-1081 

Local Sales Offices & Reps 


AZ Phoenix, Westrep. 602-8299932 

CA Anaheim Westrep. 213-404-3881 

CA San Diego, Westrep . 6195696580 

CA Santa Clare Westrep. 4099898833 

CO Boulder, R-G Entpra. 303447-9211 


CT North Haven, Coakley. Boyd & Abbett Inc 

. 8092298402 

FL Altamonte Springe Semtronic Assoca 


. 407-831-8233 

GA Jonesboro, Wallace Elctm Sla . 404471-6297 

IL Skokie IndL Rep. . 319967-8430 

IN CarmeL TMC .. 317-844-8462 

IN Ft Wayne TMC . 219432-5553 

lA Cedar Rapide Palatine Sla. 3193698071 

KY Louisville TMC. 502-8991377 

MD Columbie Delta III Assoca. 301-7394700 


MA Needham Hgta, Coakley, Boyd & Abbett Ina 

. 617444-5470 

Mi Farmington Hille JJ- Montgomery Assoca 


. 319489-0099 

MN Minneapdie R-J, Ina. 612-866-3661 

MO Blue Springe Palatine Sla. 8192294007 

MO Florissant Palatine Sla. 314-8390800 

NH Plaistow, Coakley, Boyd & Abbett Ina 

.. 809225-8402 

NJ Marltoe Naudain Assoa.. 6099895300 

NY Great NecK Coakley, Boyd, Abbbett, Tylinski 

. 5164699070 

NY Ithace Bob Deae Ina . 607-257-1111 

NC Kemersville Wallace Elctm Sla . 9199992742 

OH Centerville Bear Mktg. 5194392061 

OH Richfield. Bear Mktg. 216-6593131 

TX Austie Allied Compa . 512-331-4494 

TX Dallae Allied Corrv®. . 214-2390408 

TX Hurst Allied Compa. 817-589-0456 

Wl Milwaukee IndL Repi . 414-259-0965 

Can Mississauga OnL Hi-Tech Sla . 416-672-0284 

Local Distributors 

AZ Phoenix, Force Eictma . 602-437-1060 

AZ Tempe Circuit Spedalties .. 602-9990764 

CA Buena Park, Cypress/RPS Eictma ... 219744-0355 

CA Fullertoe Pyramid Eictma .. 714-773-0781 

CA Hawthorne Electrosonic Compa. 219970-0997 

CA San Diego, Cypress Eictma . 619535-0011 

CA Santa Clare C^ess Eictma. 4099892500 

CA Santa Clare Pyramid Eicbna. 409727-9810 

CO Englewood, Ind Eictma . 303-694-9444 

CT BetheL Heilind Eictma. 209797-8600 

CT Hartford Hairy Eictma. 209527-1881 

CT Now Havee Hairy Eictma. 209787-5921 

CT Stratford Hairy Eictma . 2093795866 

CT WalKngford Sager Elect Supg........ 2092654600 

CT Waterbury, Hatry Elclma . 2097591181 

FL Ft Lauderdale Hammond Elclma .... 3099797103 

FL Lakeland AA Elea.. 8196696941 

FL Longwood Intertec Ina. 305-834-7777 

FL MiamL Elctm Equig Ca . 305-871-3500 

FL Orlande Hammond Elctm. 305-849-6060 

GA Doraville Specialty Distrbg.. 4044596341 

GA Norcrosa AA Elea.. 404449-8670 

GA Norcrosa Emsco. 404-925-8366 

GA Norcrosa Spedalty Distrbg.. 4044484004 

IL Chics^ Newark Eictma . 312-784-5100 

IL Palatine Ohm Eictma . 312-3595500 

IN CarmeL Altex Eictma..... 317-8491323 

IN Ft Wayne Bell Inda. 219423-3422 

IN Indianapolia Bell Inda.. 317-634-8202 

lA Cedar Rapida Iowa Radio Supg Co... 3193994510 

MD Gaithersburg Pioneer/Wash. .. 301-921-0660 

MA Hingham, Sager Elea Supg. 617-7496700 

MA Wilmington, Heilind Elclma ... 617-657-4870 

Ml Grand Rapida Calder Eictma . . 6196997400 

Ml Oak ParK Newark Eictma. 319967-0600 

MN Fridley, Voyager Eictma .. 612-571-7766 

MN Minneapolia Newark Eictma .. 612-331-6350 

MN TNef River Falla Digikey . . .. 218-681-6674 

MO Maryland Hgta, Chelsea Inda ......... 314-997-7709 

NJ Bertie General Compa, Ina. 6097696767 

NJ Oakland Relay Spea_ _, 201-337-1000 

NJ Pennsaukee Resco Eictma .......... 609662-4000 

NM Albuquerque Bell Inda ............... 509292-2700 


North American offices oniy. For worldwide reps & distributors, see VoL W. 
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HAMLIN 


Manufacturers and Sales Offices Directory 


NY Buffalo Summit DIstr.. .. 716-887-2810 

NY Lynbrook, Peerless Radio Ootp. ....... 516-593-2121 

NY Rochester,MaslineElctms. ........... 716-546-5373 

NY RometRomeElctms. .. 315-337-5400 

NC Winston-Salem,KirkmanElctma...... 919-722-9131 

OH ancinnati,GrahamEtctms. ........... 513-772-1661 

OH Dayton, Belt Irkte. . .. 513-435-8660 

OH Solon,Repco. . 216-248-8900 

OH TwInsburg, Advacom . 216425-8477 

OK Tulsa,Radio,Ina .. 916-587-9123 

OR Portland, Radar Elec. . 503-233-3404 

PA Export, Advacom . 412-733-5400 

PA McKean, Advacom . 814476-7774 

PA McKeesport, Bamo Radio. 412-751-5966 

PA Philadelphia,RescoEictms. . 215-743-6702 

SC Greenville, Emsco .. 803-233-4121 

TX Dallas, Harrison Equipi Co.. 214-239-2750 

TX Ft worth. Allied Eictms..... 817-336-5401 

TX Houston, Harrison Equipi .. 713-879-2711 

TX Stafford, Southwest Eictms... 713-240-4000 

WA Kent Interface Eictms.. 206-872-5800 

WA Sealtia Radar Elec. Co.. 206-282-2511 

WA Spokana Radar Elec. Co.. 509-747-3053 

Wl Codarburg,AAEIec. . 414-377-7500 

Wl Mequon, Taylor Elea .. 414-241-4321 

Can Burnaby, ac., Semad Elctma. 604-438-2515 

C8n Calgary, Alberta mr Multicomponents 

. 403-251-5888 

Can Concord, Ont, ITT Multicomponents .. 414-736-1144 
Can Downsview, Ont, Rae IndL Elctma .... 416-736-1750 


Can Edinontoa Alberta nr Multicornponents 

. . 406451-4001 

Can Halifax, Nova Scotia ITT Multicomponents 


. 902-465-2350 

Can Markham, Ont, Semad Elctma. 4164764158 

Can Ottawa Ont, Semad Elctma. 613-727-9489 

Can Point Clara PQ, Semad. 514-694-0860 

Can Quebea PQ. nr Multicomponents.... 514-335-7697 
Can Saskatoon, Saskatchewan, rrr Multicomponents 

. 306-933-2888 

Can Surrey, ac., Memco Elctm. Mkta . 604-590-1553 

Can Toronto, Ont, ITT Multioompcments ... 416-736-1144 
Can VarKX)uver, ac., ITT MultiConr^nents 

. 604-291-8866 


Can Winnipeg, Manitoba nr MuitiCorr^XHienfs 


. 204-786-8401 

WA Bellevua Testco, Ina .. 206454-7422 

HAMMOND MANUFACTURING CO^ 1690 Walden 
Ave, Buffalo, NY 14225, Tel: 716894-5710, FAX: 716894- 

1156; EmpL: 1,450; Sis. Mgr: Ray Shatzel.C«1057; 

D*1791 

Local SeJes Offices & Reps 

AZ Scottsdala Mahaffey&Assoca. 602-991-9790 

CA San Carioa Hickey IndL Sla . 416594-9978 

CA Studio City, Bert Moore & Assoca .... 213-877-5955 

CO Northglena Chalienge Sla. 3064562402 

GA Atlanta Millar Elctma. 404-634-3350 

IL Highland Park, Bransky Sla.. 312-4362375 

IN Indianapoiia Wilson Tech. Sla. 317-872-2513 

MD WoodbinaDJCElctm.Sla... 301-7967020 

MA N. ScituataW. A Hendrickson Ca .... 617-545-0652 

Mi Troy, Conrqaonent ^soca. 313-643-8460 


MN Golden Valley, Ambassador Inda Mktg. 

. 612-542-8437 

MO St Louia Kathrinua Kelly & Baumhauer 


.. 314-647-2400 

NY Islip, ABS Techniga, Ina. . 516277-7101 

NY Victor, Net Ste.. 716924-1844 

NC Raleigh, Miliar Elctma . 9168268840 

OH Reynoldsburg, Benchmark Sla & Mktg. 

. 614-861-2070 

PA Philadelphia DJC Elctra Sla . 216334-4533 

TX Dallaa J. Y. Schoonmaker Co, Ina.... 214-3461650 

Local Distributors 

AL Birmingham, ACK, Ina. 206322-0588 

AZ Phoenix, Electronic Parts Co. . 602-277-7281 

AZ Tucson, Southwest Sla. 602-6261613 

AR Ft Smith, Carlton Bates.. 501-646-8201 

AR Little Rock, Carlton Bates. 501-562-9100 

AR Texarkana Lavender Dist Corp.. 501-7764631 

CA Chatsworth,PocoSla . 816700-8727 

CA Manhattan Beach, Prime Electro ...... 2163763642 

CA Milpitaa Zack Elctma... 406942-5432 

CA Redwood City, HD.a. 4163661388 

CA San Diega Western Radio Elea. 616268-4400 

CA San Josa Con. Parta Ina. 4064361200 

CA San Josa Quement Elctma . 4069965900 

CA San RafaeL Elctma Plus .. 416457-0466 

CA Santa Ana ITT Multicomponents . 714-727-4001 

CA Santa Clara, Pyramid Elctma .. 406727-9810 

CO Denver, Fistell Elctma. . 303-6261312 

CT Bridge Port, Park Distrbg. .. 2063667200 

CT Danbury, Pilgrim Elea .. 206792^7274 

GT Hartford, Hatry Elea . 206527-1881 

CT New London, Jan Elctra Supp. .. . .... 203-442-4386 

CT NorwalKCobra.. 206847-6442 


CT Stratford, Hatry Elea.. 206375-5866 

CT WalKngfbrd, Midstate Elea.. 2062669900 

DE Wilmingtoa WhIsL Elctma .. 302-652-3222 

FL Orlando, EMSCO. 407-849-6060 

FL Tampa EMSCO. 8162562684 

GA Atlanta Ack, Ina. . 404-351-6340 

GA Norcrosa Whitehead Elctma . 404-923-6667 

GA Norcrosa Wholesale Inda Eiec. 404447-8431 

IL Chicago, Newark Elea ... 312-784-5100 

IL Joliet, Mainline Elea. 8164363900 

IL Ml Prospect, Magnuson Elctma. 317-9560700 

IL Nilea Joseph Elea . 312-297-4200 

H. WheeUng, Hawk Elea. 312-4594030 

IN indianapoiia Advent Elea. 317-872-4910 

IN Indianapoiia Mar Elea. 317-6366699 

IN Lafayetta C.W.Y. Elea. . 317-4461611 

lA Cedar Rapkta Dee Elea. 3193667551 

KY Louisvilte, Peerless Elctma . 502-637-7674 

LA New Orleana W. a Allen Supa. 504-5268222 

MD Gaithersburg, M. S. Elea. 301-921-0200 

MA HaverhilL Spartan Elctma. 5063761200 

MA Lynn, Land Elea Supp.... 617-592-2220 

MA Needham, Y.D.L . 617-4491005 

MA Wellesley Hilla Target Elctma Supp... 617-2362545 

MA Woburn, Abbott Elea . 617-9362040 

Ml Farmington Hilte, Advent Elctma_ 316477-1650 

MN Minneapolla Bergquist. 612-8362322 

MN MinneapoUa Tortec Corp.. 612-8663662 

MO Kansas City, Electronic Supp.. 816931-0250 

MO St Louia Van Sickle Radio . 314-621-5000 

NV Las Vegaa Kiesub Corpi. 702-7363888 

NH Dover, American Radio Corp. . 6063363118 

NJ Edison, Brownell Elctma .. 201-287-2037 

NJ Oakland, Relay Specialties. 201-337-1000 

NJ Raritan, Masters Elctm. Supp.. 201-7263533 

NM Albuquerqua Beta Tron Elctma . 506821-1122 

NY Buffalo, Genesee Ind. Elea . 7168769661 

NY Buffalo, Summit Dist . 716887-2800 

NY Comm^ Spartan Elctma . 516-4969500 

NY Hempstead, Davis Elctma. 5164869200 

NY Poughkeepsia Chief Elctma. 914471-1300 

NY Rochester, Goldcrest Elea. 7165468464 

NY Rochester, Masline Elea. 7165465373 

NY Roma Rome Elea. 316337-5400 

NY Syracusa Salina Elea . 315^22-2336 

NY Troy, Trojan Elea. 516272-4481 

NC Greensboro, Hammond Elea . 919275-6391 

NC Winston-Salem, Kirkman Elctma. 919722-9131 

OH Cleveland, R(^)erts Elea. 2162361711 

OH Columbua Thorr^sson Elea Supp. _ 614-228-6191 

OH Daytoa Stotts Friedman. 5162965555 

OK Oklahoma City, Radio, ina. . 4065262391 

OK Tuisa Radio. Ina . 916587-9123 

OR Toleda International Co.. 5063362221 

PA Drexel Hilt Kass Elea . 215-4492300 

PA McKean, Advacom . 8144767774 

PA Wayna Peak Elea. . 2162969000 

PA YorK Rosen Elctma. . 717-8463875 

Rl Pawtucket Jabbour Eicbn. Supp. . 401-7264600 

Rl Pawtucket Major Elea Suppi . 401-7267400 

SC Charleston, Wholsaie Inda Elctma.... 806722-2634 

SC Greenvilla EMSCO. 8062334121 

TN Knoxvilla Bondurant Broa... 6165769151 

TX Austin, Galtronics. 512-837-7470 

TX Corpus Christi, Douglas Elea .. 512-8865103 

TX Dallaa Off-the-shelf Compa. 214-247-0052 

TX Dallaa Wholesale Elea. 214-9699400 

TX Ft Worth, Allied Elea. 817-3365401 

TX Houstoa Electrotex. 7165263456 

TX Houston, The AltairCa. 713-462-3029 

TX Midland, ESI Supp.. 916694-9657 

TX San Antonio, Altex Elctma. 512-828-0503 

TX San Antonia Sherman Elea . 512-224-1001 

UT Salt Lake City, Standard Elea Suppi .. 801-4863371 

VA Arlington, Arlington Elctma . 706524-2412 

VA NorfolK Norfolk Wire .. 8044991100 

WA Bellevua integrated Elea. 2064562727 

Wl Mequon, Taylor Elea . 414-241-4321 

Wl Oshkosh, Elctm. Inda. 414-2368930 

Wl Racina Badger Elctra Supp... 414-637-1256 


HANCXICK ELECTRONICS CORP, 75 Terry Driva 
HIngham, MA 02043, Tel: 617-7404190, FAX: 617-746 
4192; FSC Na: 66851; EmpL: 8; Sis. Mgr: Robert H. Sturdy 

HAND HELD PRODUCTS, INC, 8008 Corporate Center 
Dr, Charlotta NC 28226, Tel: 704-541-1^, TWX: 816 
621-0380 PROTECH, FAX: 704-541-1333; Sis. Mgr: Scott 
Cardals; Dist. Mgr: Scott Cardais 

H & L INSTRUMENTS. 1440 Rollins Road, Burlingama CA 
94010, Tel: 415-342-7850, FAX: 415-347-1065; EmpL: 3; 
Ste. Mgr: Jenifer K Landman 

HANDY & HARMAN ELCTRN. MATLS. CORP, 72 Elm 
SL Box 1031, N. Attleboro, MA 02761-1031, Tel: 506696 
1401, FAX: 508-6967565; EmpL: 300; Ste. Mgr: T. Longo 


HANKSCRAFT MOTORS, DIv. of Gertier Proda Co, 
P.O. Box 120, Reedsburg, Wl 53959, Tel: 6065244341, 
FAX: 606524-6779; EmpL: 550 

HANOVIA, Canrad, 100 Chestnut SL Newark, NJ 07105. 
Tel: 201-5894300, TELEX: 13-8531, FAX: 201-5894430; 
EmpL: 250; Ste. Mgr: Tom Tarantino; Dist. Mgr: Tom 
Tarantino 

HANSCOM, H F, CO, INC, 225 Chapman SL 
Providenca Rl 02905, Tel: 401-941-1455, FAX: 401-781- 
8835; EmpL: 50; Ste. Mgr: John E Christiansen 

HARBISON INDUSTRIAL PRODUCTS, 7205 Hibbs La, 
Levittown, PA 19057, Tel: 2169469000, FAX: 216949 
1518; EmpL: 40 

HARDIQGINDS, INC, North Main SL South Deerfieldl MA 
01373, Tel: 413-6662163, TELEX: 955431; FSC No.: 
11214; Ste. Mgr.’Norman F. Roberts 

i^DMAN INC,600CortlandtSLBellevillaNJ07109,Tel: 
201-751-3000, TWX: 7169954940; EmpL: 105 

HAROWE SERVO CONTROLS, INC.A FASCO CO, 
110 Westtown RdL P.O. Box 547, West Chester, PA 19380, 
Tel: 215-692-2700, TELEX: 6861176; FSC Na: 06989; 
EmpL: 300; Ste. Mgr.* Clayton A Walters 

HARRFL, INC, 16 Fitch SL E Norwalk, CT 06855, Tel: 206 
8662573; Ste. Mgr.’Richard Decew 

HARRIS CORP, Computer Systems Div, 2101 w. 
Cypress Creek Rd, Ft Lauderdaia FL33309, Tel: 306974- 
1700, TWX: 5169569473, FAX: 306977-5580; FSC No.: 
29436 

HARRIS CORP, Dracon DIv, 809 Calle Plano, Camarilla 
CA 93010, Tel: 806987-9511, TELEX: 182327; EmpL: 350; 
Ste. Mgr.-Tom Erdmann; Otef. Mgr.-Keith Boutillier 

HARRIS MICROWAVE SEMICONDUCTOR, Harris 
Semiconductor, 1530 McCarthy Blvd, Milpitaa CA 
95035, Tel: 406-4362222, TWX: 910-3362247, FAX: 406 
432-3268; Ste. Mgr: Vic Kovaoevic 

HARRIS SEMICONDUCTOR, Box 883^ Melbouma FL 
32902, Tel: 306724-7400, TWX: 5169596259; FSC Na: 
34371; EnrpL: 2300; Ste. Mgr.-Dan McCranie; Dist. Mgr: 
Charles K Beaty 

HARTLEY PRODUCTS, 1200 N. 23id SL Sta 105, 
Wilmingtoa NC 28405, Tel: 9197667422; Ste. Mgr: R 
Schmetterer 

HARTMANN, 10097 Tyler Placa Ijamsvilla MD 21754. Tel: 
301-831-1055, FAX: 301-831-8072; EmpL: 2; Ste. Mgr: 
Nancy Schwartz 

HARTWELL CORP, 900 S. Richfield Rd, Placentia CA 
92670, Tel: 714-9934200, TELEX: 683485, TWX: 916 
5961294; FSC Na: 83014; EmpL: 425 

HARWIU 1548 17th SL Santa Monica CA 90404, Tel: 216 
8292310, FAX: 2168292259; EmpL: 10 

MASCO COMPONENTS, INC., 24740 Jericho Tpka, 
Bellrose Villaga NY 11001, Tel: 5163269292, TWX: 716 
582-5750, FAX: 5163269125; EmpL: 30; Ste. Mgr: Tab 
Hauser..^ 8*1514-1521,1752 

Local Sales Off ices & Reps 

AZ Phoenix, Sanford Sla. 602-957-3570 

CA Irvina Groh Assoca . 714-837-9871 

FL Hollywood,Advantage .. 306962-2255 

IL Chicago, Rendeli Sla .... 312-5391820 

Mi BrightoaAP Assoca . 316229-6550 

MN Minneapolla Holmgren Assoca. 612-7867641 

NJ Parlla JMR. 201-254-8484 

NY Long Island, Hasco Compa. 5163269292 

WA Seattia Jensen Assoca... 206-874-2772 

Can Toronta OnL CEA Assoca . 416231-9717 


Hathaway 


FAX: 918-438-7629 

HATHAWAY CORPORATION: MOTION 
CONTROL DIV., 10837 E MarshalL Tulsa OK 74116, 
Tel: 918-4367800; EmpL: 80; Ste. Mgr.’ David Richards 
..... 8*1253 


North American offices only. Fbr worldwide reps & distributors, see VoL W. 
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HEINEM 


Manufacturers and Sales Offices Directory 


Local Sales Offices & Reps 

AL Huntsville, DHR MWg, Inc... 205-722-0440 

AZ Scottsdale, Bill Earl Assoc., Inc.. 602-994-3813 

CA EIToro.SDK& AssocaLtd. . 714-855-9881 

CA Santa Clara, Fahmer Miller Assoc, Inc. 

. 408-727-9800 

CO Englewood, Dynatech, Inc. 303-773-2830 

CT Watertxjry, Underwood Sis. Corp.. 508-256-8191 

FL Tampa, DHR Mktg, Inc. 407-740-7940 

GA Dulutti, DHR Mktg., Inc . 404-564-0529 

IL Addison, Vikeland Sis., Inc. 312-832-8425 

MA Lowell, Underwood Sis. Corp.. 508-256-8191 

Ml BrightoaA.P.Assocs,lnc. 313-229-6550 

MN St Paul Vikeland Sis, Inc . 612-645-4647 

NY Sidney, Southern Tier Equipi. 607-563-8978 

NC Raleigh, DHR Mktg, Inc . 919-829-1970 

OH Q'ncinnati, Stegman Blaine Mktg. . 513729-1969 

OR Portland, General Elctms.. 503297-8500 

PA Philadelphia, Homersmith, Inc. 2135432434 

SC Greenville, DHR Mktg, Inc. 8032333594 

TN Nashville, DHR Mktg, Inc..... 613331-2745 

TX Dallas, RF. Kimball Co, Inc . 214-231-3447 

VA Richmond, DHR Mktg, Inc. 304-3538803 

Wl Waukesha, Vikeland Sis, Inc . 414-782-1133 

HAUMAN, INC., 2031 Ringwood Avenue, San Jose^ CA 

95131, Tel: 408-434-0888, TELEX: 513101-2820, TWX: 

403434-9832; Sfe. Mgr.-Tom Trieu . D*1792-1793 

Local Sales Offices & Reps 

AL Huntsville. B &C Instruments, Inc .... 2038836530 

CA Canoga Pk, RAG Elctms, Inc . 813998-6500 

CA Hayward, Allied Elctms.. 413770-0590 

CA Laguna Hills, ISI Svcs. 714-582-9180 

CA San Diego, Instr. Engrs.. 6132638344 

CO Broomfield, Instr. Repair Labs. .. 3034635375 

CT Newtown, Connecticut Cal Labs. 2032731263 

FL Tampa, Tampa Instrma. 813-6233979 

GA Norcross, Allied Elctms.. 404-377-3555 

IL Elgin, Allied Elctms.. 312-697-8200 

IN Indianapolis, Loren Green. 317-2939827 

KS Lenexa, A-Tech . 9132639644 

MD Marlow Hgts., Allied Elctms.. 301-423-0161 

MA N. Billerica. Electra Test . 617-667-8541 

MN Minneapolis, Tonka Tech. Labs.. 612-5931770 

NJ Clarksburg, Accutest Instrs.. 603259-0460 

NY Great Neck, Instr. Mart. 513487-7430 

NY Mineola, Allied Elctms.. 5132432360 

NC Raleigh, Allied Elctms.. 919-8735845 

OR Portland, Westcon Inc. 5032830132 

PA Now Hope, John Bell. 213862-3762 

TX Ft Worth, Allied Elctmc. 817-3335401 

TX Garland,TuckerElctma .. 214-3438800 

WA Redmond, Vanguard Elctma. 203823-4111 


HAVERLY SYSTEMS, INC, 78 Broadway. Box 919, 
Denvilla NJ 07834, Tel: 201-627-1424, FAX: 201-623 
2296; EmpL: 33; Sis. Mgr.- Ken Spencer 

HAYDON SWITCH & INSTRUMENT, 1500 Meriden Rd, 
P.O. Box 3329, Waterbury, CT 06705, Tel: 2037537441. 
TELEX: 643852-HSIINTLWBY, FAX: 2037538724; FSC 
No.: 02005; EmpL: 350; Sfs. Mgr.-Christopher Bertellotti 

HAZELTINE CORP., Emerson Electric Co, Cuba Hill 
Rd, Greenlawn, NY 11740, Tel: 513261 -7000, TELEX: 93 
7800, TWX: 513226-0239; EmpL: 1950 


HBM, INC., 19 Bartlett Street Marlboro, MA 01752, Tel: 503 
6244500, FAX: 508-4837480; EmpL: 200; Sfe. Mgr.- 


Robert Gray. B«1958-1959 

Local Sales Offices & Reps 

GA Albany, HBM, Inc. 912-4337569 

Ml Uvonia, HBM, Inc. 313462-1630 

MA Marlborough, HBM, Inc. 508-624-4500 

PA West Chester, HBM, Inc.. 2133638883 

Can Mississauga, Summa Engrg. Ltd. 413624-1293 


Can Mississauga, Ont, Summa Engrg, Ltd 

. 413624-3188 

HBS EQUIPMENT CORPORATION, 3000 Supply Ava, 
Los Angelea CA 90040, Tel: 2137233033, TWX: 913 
5833179, FAX: 2138839982; EmpL: 50; Sis. Mgr: D. 
Daniel 


Pover 


Local Sales Offices & Reps 

CA Los Aiamitoa Power Specialists 213594-9418 

CA Santa Clara Electro Venture. 403727-1553 

CA Vista Power Specialists . 6137234799 

CO Englewood Taylor Mktg. 3038530207 

FL Land-O-Lakea AJ.‘s Power Source ... 8139932583 

MD Hunt Valley, Eagle Sla Corp.. 301-6633930 

MA Franklia OEM Mktg . 503528-4983 

MN MinneapoNa Electrc-Serv. 612-3333475 

NH Salem, OEM Mktg. 6038930009 

OH BrunswicK Roberts Elctma. 2132331711 

OR Portland Power Factor Assoca. 503233-6969 

PA Allentowa Patterson Elctma Grp.. 2133939668 

TX Dallaa Dynamark. 214-437-3333 

UT Ogden, Taylor Mktg . 801-5439570 

WA Edmunda Power Sources Unltd. 203743-6641 


HDR POWER SYSTEMS, INC, 4242 Reynolds Dr, 
Hilliard OH 43026, Tel: 614-771-5500, FAX: 614-771- 
7219; EmpL: 90; S/s. Mgr.- Harlan W. Bates 


HDS INC, 12310 Pinecrest Rd, Restoa VA 22091, Tel: 703 
620-6200, TELEX: 64585, FAX: 703-6233169; EmpL: 120 


HEADWAY RESEARCH, INC, 3713 Forest La, Garland 
TX 75042, Tel: 214-272-5431, TELEX: 73-0257, FAX: 214- 
272-7817; EmpL: 45 

Local Sales Offices & Reps 

CA Anaheim, Ccdifomia Tech. Svcs.. 714-632-1724 

CA Santa Clara California Tech. Sen/. .... 403432-0492 

CT Trumbell Submicron Technlg . 2033738285 

PA Haverford Blason Ent, Inc. .. 603767-6733 

HEATH CO, Hilltop Road St Joseph, Ml 49085, Tel: 613 
982-3200, TELEX: 72-9421; EmpL: 2000 


HEAT SYSTEM, INC, 1938 New Hwy, Farmingdala NY 
11735, Tel: 513694-9555, TELEX: 823339; EmpL: 35; 
Sis. Mgr.- Irwin Leibson 


HECON CORP, 31 Park Rd, Tinton Falla NJ 07724, Tel: 
201-542-9200, TELEX: 132457; EmpL: 200; Sfe. Mgr. P. 
Shine; Dist. Mgr: R Drum 


HEEGER, INC, 2946 E 11th St, Los Angelea CA 90023, 
Tel: 213261-0382, 213261-0383, FAX: 213261-2214; 
EmpL: 10; S/s. Mgr: Rc^Dert A Heeger 

HEI CORPORATION, 350 E Randy Road Carol Stream, L 
60188, Tel: 312-6635500, FAX: 312-6635769; EmpL: 20 

HEI, INC., Hybrid Electronics Div., 1495 Steiger Lake 
Ln, Victoria MN 55386, Tel: 612-4432500, ESYLNK: 
62940281, FAX: 612-4432668; EmpL: 200; Sis. Mgr: 
Leonard Klun. A»1742; 8*1322-1323 

Local Sales Offices & Reps 

IN Indianapolia EMCI. 317-921-3450 

MA Boston, Vector Assocs. . 617-271-0000 

MN Victoria HEI Inc.. . 612^1432500 


eHEIinc. 


FAX: 612-443-2668 

HEI, INC., Optoelectronics Div., 1495 Steiger Lake La, 
P.O. Box 5000, Victoria MN 55386, Tel: 612-4432500, 
TWX: 510-601-7785, ESYLNK: 62940281; EmpL: 200; S/s. 


Mgr: Dale Nordquist .. A*1743; 8*1322-1323 

Local Sa/es Offices & Reps 

AL Huntsvilla REP, Inc. . 203881-9270 

AZ Phoneix, Toward Engrg . 602-9533193 

CA Chatsworth, Porter Co.. 8137037792 

CA Mountain View, Leddy Assocs.. 413969-6313 

FL Orlando, Wemdii & Assoca. 305-851-1923 

GA Tucker, REP, Inc. .. 404-938-4358 

IL Chicago. Synmark Sla. . 312-3939696 

NY CommacK RC Engrg. 5135433325 

NC Raleigh, REP, Ina. 913851-3007 

WA Bellevua Olson Tech. Sis. . 2038837792 


HEINEMANN ELECTRIC CO., Brunswick Pika Alt Rte 
61, P.O.BOX 6800, Lawrencevilla NJ 086430800, Tel: 603 
882-4800, TELEX: 843431; FSC No.: 74193; EmpL: 350; 
S/s. Mgr.-N. J. Alzamora . 8*1370-1373 


CO Englewood CompuTech Mktg. 3037733981 

FL Ovieda Conley & Assocs. . 303365-3283 

GA Duluth, Dixie Mktg... 404-381-5592 

IL Northbrook, D. Dolin Sla. . 312-498-6770 

IN Ft Wayna O.K Bromberg & Assoca .. 213456-6010 

lA Hiawatha Ard Sla Ca. 319-3936392 

KY Louisvilla O.K Bromberg & Assoca .. 502-4531498 

MD Upperco, Imagitron Sla Co., Ina. 301-374-5600 

MA Southbora Sullivan Tech. Sla ........ 617-4832215 

Ml Southfield L K Dickelman Ca . 313353-8210 

MN Minneapolia Furber Sla Ca, Ina. 612-881-3620 

MO Creve Coeur, Hill & Ca. . 314-432-1136 

MO Kansas City, Hill & Ca. 816-361-1669 

NJ Ridgewood Balkxj, Ina. . 201-444-6990 

NM Albur^erqua O'Donnell Assoca SW .. 505-8834522 

NY Farmingtoa Canavan-Scanlon. 713924-7450 

NY Syracusa Canavan-Scanlon. 313437-1271 

NC CharlottaJ.RudisillAssoca.. 704-377-6901 

OH Cleveland Brown Elect Prod. 216-331-2072 

OH Daytoa KW Elctm. Sla .. 513-8932150 

OH Daytoa O. K Bromberg & Assoca .... 513434-8788 

KY Louisvilla O.K Bromberg & Assoca .. 502-4531498 

OR HillsboraTemco Northwest .. 503-649-8375 

PA Allison Park, KW Electm Sla . 412-487-4300 

NJ Uwrencevilla DVS Ca. 6038931112 

TX Dallaa Glidden Electro Equip. 214-341-0610 

TX Houstoa Glidden Electro Equip . 713-681-1415 

WA Kirkland Temco Northwest. 206-821-5434 

WA Spokana Temco Northwest . 503534-8635 

Wl Milwaukea Key Entpr. . 414-4539462 

Local Distributors 

AL Montgomery, Southern Controls . 203277-5030 

CA Buena Pk, Cypress Elctma ... 213744-0355 

CA Chatsworth, Fusea Unltd. 818-882-1515 

CA Chatsworth, POCO Sla.. 813700-8727 

CA Inglewood Newark Elctma . 213-671-7066 

CA Los Angelea Master Distra. 213452-1229 

CA San Carloa Campbell & George. 413594-1994 

CA San Josa Cazco Sla . 408432-1943 

CO Aurora Jet Elctma . 303364-1000 

CO Denver, CSID Ina. 303292-9594 

CO Denver, Newark Elctma . 303757-3351 

CT Hartford LE Whelan Co..... 2037235800 

CT Wallingford Green Shaw Ca . 203265-3333 

FL Ovieda Dixie Sla. 3033635211 

GA Atlanta Georgia Control Cea. 404-876-8833 

IL Chicago, Newark Elctma . 312-784-5100 

IL Morton Grova Nedco Elctma. 312-967-0500 


HECON 


Over 
100,000 
Counters 
in Stock 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


OrdBrs Placal by 3:00 pjti. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-15001 


1301 Olympic Bivd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


When your r^putatlon'M on the line 

HEiNEMANN'&S.K<3>- 


Over- 
100,000 
Circuit 
Breakers 
in Stock. 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pm. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


FAX: 714-261-6584 

HC POWER INC., 17032 Armstrong Ava, Irvina CA 
92714-5716, Tel: 714-261-2114; FSC No.: 0D6P8; Sis. 
Mgr.-Jack Graham........... D*1T931797 


LocsJ Sales Calces & Reps 

f<Z Phoenix, O'Donnell Assoca SW . 602-944-9542 

CA San Diego, O'Donnell Assoca, Inc..... 6135731645 

CA San Josa O'Donnell Assoca No. . 408-432-1940 

CA Torranca O'Donnell Assoca, Ina . 2135339664 


1(213)452-1229 (415)835-1500 

1301 Olympic Blvd., 4 1026 Oth Avenue, 

Sente Monice, CA 90404 Oeklend, CA 94606 


EEM 1989 


North American offices oniy. Fbr woridwide reps & distributors, see VoL W. 
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HEINEM 


Manufacturers and Sales Offices Directory 


IL Northbrook, Classic Compa Supp. .... 312-272-9650 

IN Indianapolis, Bell Inds. .. 317-875-8200 

KS Edwardville, C. Tennant & Sons....... 913-441 -1801 

MD Columbia, Aztech Elctma ... . 301-995-6800 

MD Crofton, Custom Marine Svca .. 301-793-3955 

MD Maryland Hgta, LComp, Inc. .. 314-291-6200 

MA Newton, Green Shaw Co.... 617-969-8900 

MA Woburn, Apparatus Svc. 617-933-5999 

Ml Oak Pit, Newark Elctma .. 313-967-0600 

Mi Southfield,MichiganLectrolsCorp. ... 313-353-1350 

Ml Troy, I/O Corp. of Detroit ... 313-583-9152 

MN Minneapolis, Newark Elctma . 612-331-6350 

NH Hudson, C & H Elctma . 603-882-1133 

NJ Lawrenceville, Riverside Compa Supp. 

... 609-896-1611 

NY Johnson City, Help Elctma, Inc.. 607-729-3528 

NY Melville, Arrow Elctma. 516-694-6800 

NY Roslyn, I/O Corp. of NY .. 914-964-1940 

NY Whitestone, Power Electro Supp. Co. 

... 212-767-1447 

NC Charlotte, Joyce Sla Co.. . 704-377-1555 

OH Cleveland, I/O Corp. of NY . 216-432-2664- 

OH Dayton, Duellman Elea. 513-461-5010 

OH Dayton, Stotts Friedman Co.. 513-298-5555 

OH Shandon,CartessaCorp. .. 513-738-4477 

OH Solon, REH Electma. 216-248-1636 

OH Valley View, Newark Elctma. 216-447-8860 

OR Portland, Taylor Elec.. 503-233-5321 

PA Conshohocken, I/O Corp. of America 

. 215-825-4610 

PA Erie, REM Elctma . 814-453-5626 

PA Chester, West Chester Elec. & Electm 

... 215-696-7500 

TN Hixson, Techni-Tronics, Inc... 615-842-0514 

TX Dallas, Geeco Sla Co.. 214-341-2626 

TX Garland, Newark Elcfrna . 214-494-5911 

TX Houston, Newark Elctma. 713-782-4800 

VA Ashland, Hanover (^xitrols & Supp. Corp. 

. 804-798-2007 

VA Charlottesville, Va Radio Supp. Co. Ina 

. 804-296-4184 

WA Seattle, H C. Campbell Co. . 206-433-1900 

Wl Milwaukee, Hunt Co.. 414-383-1781 

HEITZ, KARL, INC., P.O. Box 427, Woodside, NY 11377, 
Tel: 718-565-0004; EmpL: 15 

HELICAL PRODS. CO., INC,, Box 1069, Santa Maria, CA 
93456-1069, Tel: 805-928-3851, TWX: 910-351-5856, 
FAX: 805/928-2369; FSC No.: 13201; Empl.: 55; Dist. 
Mgr. John Ricker 


HELIONETICS, INC., DECC DIv., 17312 Eastman SL 
Irvine, CA 92714, Tel: 714-261-8313, FAX: 714-261-0413; 
Sis. Mgr: Charles Carter 

HELM INSTRUMENT CO., INC., 1387 Dussel Drive, 
Maumee, OH 43537, Tel: 419-893-4356, TELEX: 28-6078, 
FAX: 419-893-1371; EmpL: 55 

HENES PRODUCTS, 4225 E Madison SL Phoenix, AZ 
85034, Tel: 602-275-4126, TELEX: 530101; Empl.: 25 

HERAEUS INC., Temp. Measurement Group, iiiA 
Corporate BIvcL S. Plainfield, NJ 07080, Tel: 201 -755-4800, 
FAX: 201-754-9494; Empl: 250 

HERBERT PRODS. INC, 180 Linden Ave, Westbury, NY 
115900384, Tel: 516-334-6500, TWX: 510-222-5963, 
FAX: 516-334-6538; Enr^L: 98; Sis. Mgr: a J. Simmons 

HERMETIC SEAL CORP, 4232 Temple City Blvd, 
Rosemead, CA 91770, Tel: 213-283-0411, TWX: 910-587- 
3352, FAX: 818-443-6610; FSC No.: 04820; Empl: 200 

HERMETIC SWITCH, Box 1325, Hwy. 92, Chickasha, OK 
73018, Tel: 405-224-4046, TELEX: 796125 Hermetic 
CKSA FAX: 405-224-9423; FSC No.: 65623; Empl: 150; 
Sis. Mgr: R Helms/Darla Ballard. B*1753 

Local Sales Offices & Reps 

CA Arcadia, V. Gott & Assocs. . 818-445-9728 

CA San Diego, V. Gott & Assocs. . 619-566-5320 

GA Atlanta, Electro Technlg. Proda. 404-262-1522 

IL Woodridge, Trend-Tronics, Ina. 312-985-0626 

KS Lenexa, Midtec Assocs .. 913-541 -0505 

MD Timonium, Heller Sis. 301-252-4780 

MA Canton, New Engls^ Eictm. Sis . 617-828-4835 

MN Minneapolis, Peterson Sis & Assocs 

. 612-835-5281 

MO St Louis, Midtec Assocs . 314-275-8666 

NY Oceanside, Current Inds. 516-678-3895 

OR Beaverton, LD Elctms. 503-684-8221 

PA Furlong, Avenir . 215-348-8290 

TX Au^in, R F. Kimball Co. . 800-442-4506 

TX Houston, R F. Kimball Co... 713-890-8810 

TX Richardson, R F. Kimball Co.. 214-231-3447 

WA Snohomish, LD Elctms.206-568-0511 

WA Spokane, LD Elctms. 509-922-4883 


Hewlett-Packard 


Quality Reconditioned Equipment 


Q Rent 
EH Purchase 


Fill your short-term needs 
fast...Save working capital. 

Substantial savings with 
reconditioned instrumentation... 
fully warranted and calibrated. 


Spectrum Analyzers • Signal Generators • Counters 
Power Supplies • Call With Your Requirements 


RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304-1597 
Local (818) 998-6500 


Nationally Call 

1 ( 800 ) 732-3457 

In California 

1 ( 800 ) 272-4225 


HERTNER DlV.iEXIDE CORP, 12690 Elmwood Ave, 
Cleveland, OH 44111, Tel: 216-252-4242, FAX: 216-941- 
4330; FSC No.: 28398; Empl: 100; Sis. Mgr: RC. Wright 

HERTZ FILTER, 3 Aerial Way, SyosseL NY 11791, Tel: 516- 
822-4770; Empl: 22 

HEURISTICS INCORPORATED. 9845 Horn Rd, Sta 
170, Sacramento, CA 95827, Tel: 916-369-6606, TELEX: 
4940010, FAX: 916-369-6175; Empl: 37; S/s. Mgr: 
Michael McMann 



HEWLETT-PACKARD CO., 19310 Pruneridge Avs CIC, 
IFD, Cupertino, CA 95014, Tel: 800-752-0900; Empl: 
87,000; Sis. Mgr: Richard Alberding, VP Mktg. 

..... D*1278-1279,1798-1801 

Local Sales Offices & Reps 


AL 

Birmingham ... 

... 205-988-0547 

AL 

Huntsville . 

... 205-830-2000 

AK 

Anchorage . 

... 907-563-8855 

AZ 

Phoenix .. 

... 602-273-8000 

AZ 

Tucson... 

... 602-573-7400 

AR 

Little Rock, Hewlett-Packard Co. ..., 

... 501-376-1844 

CA 

Calabasas. 

... 818-880-3400 

CA 

Foster City .. 

... 415-378-8400 

CA 

Fresno .. 

... 209-252-9652 

CA 

Fullerton ... 

... 714-999-6700 

CA 

Goleta.. 

... 805-685-6100 

CA 

Irvine. 

... 714-472-3000 

CA 

Long Beach . 

... 213-498-1111 

CA 

Los Angeles... 

... 213-337-8000 

CA 

Mountain View . 

... 415-694-2000 

CA 

N. Hollywood.1. 

... 818-505-5600 

CA 

Pleasanton. 

... 415-460-0282 

CA 

Sacramento . .. 

... 916-929-7222 

CA 

San Diego. 

... 619-279-3200 

CA 

San Francisco. 

... 415-882-6800 

CA 

Santa Clara . 

... 408-988-7000 

CA 

Ventura .. 

.. 805-658-6898 

CO 

Boulder. 

... 303-499-6655 

CO 

Englewood. 

... 303-649-5000 

CT 

Darien. 

... 203-656-0040 

CT 

Glastonbury. 

... 203-633-8100 

FL 

Ft Lauderdale. . 

... 305-973-2600 

FL 

Jacksonville.. 

... 904-636-9955 

FL 

Melbourne. 

... 305-729-0704 

FL 

Orlando . . 

... 305-859-2900 

FL 

Pensacola. 

... 904-476-8422 

FL 

Tampa . 

... 813-884-3282 

GA 

Atlanta .. 

... 404-955-1500 

GA 

Norcross . . 

... 404-448-1894 

HI 

Honolulu ... 

... 808-526-1555 

ID 

Boise...:. 

... 208-323-2700 

IL 

Bloomington. 

... 309-662-9411 

IL 

Chicago. . 

... 312-930-0010 

IL 

Naperville .. 

... 312-357-8800 

IL 

Rolling Meadows. 

... 312-255-9800 

IN 

Carmel... 

... 317-844-4100 

IN 

Ft Wayne .. 

... 219-482-4283 

lA 

Cedar Rapids.. 

... 319-390-4250 

lA 

West Des Moines . 

... 515-224-1435 

KS 

Wichita. 

... 316-684-8491 

KY 

Louisville. 

... 502-426-0100 

LA 

St Rose ... 

... 504-467-4100 

MD 

Baltimore. 

... 301-644-5800 

MD 

Rockville ...... 

... 301-948-6370 

MA 

Andover... 

... 617-682-1500 

MA 

Burlington.. 

... 617-270-7000 

Mi 

Grand Rapids . 

... 616-957-1970 

Ml 

Novi. 

... 313-349-9200 

Ml 

Troy.. 

... 313-362-5180 

MN 

St Paul... 

... 612-644-1100 

MS 

Jackson.... 

... 801-982-9365 

MO 

Bridgeton. 

... 314-344-5100 

MO 

Kansas City.. 

... 816-941-0411 

NE 

Omaha. 

... 402-493-0300 

NJ 

Paramus .. 

... 201-265-5000 

NJ 

Parsippany . . 

... 401-682-4000 

NJ 

Piscataway.. 

... 201-562-6100 

NM 

Albuquerque ....... 

... 505-823-6100 

NM 

Los Alamos . 

... 505-662-6700 

NY 

Albany . 

... 518-458-1550 

NY 

Amhurst. 

... 716-689-3003 

NY 

Fairport... 

... 716-223-9950 

NY 

Liverpool... 

... 315-451-1820 

NY 

Manhattan.. 

...212-971-0800 

NY 

Purchase. 

... 914-935-6300 

NY 

Wappinger Falls.. 

... 914-298-9125 
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North American offices only. For worldwide reps & distributors, see Vol. W. 
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Hl-Q 


Manufacturers and Sales Offices Directory 


NY Woodbuiy. 516-682-7800 

NC Caiy. 919-467-6600 

NC Charlotte . 704-527-8780 

NC Greensboro . 919-852-1800 

OH Akron .. 216-644-2270 

OH ancinnad . 513-891-9870 

OH Miamisburg. 513-433-2223 

OH Strongsville. 216-243-7300 

OH Toledo . 419-242-2200 

OH Westervlllo . 614-891-3344 

OK Oklahoma City . 405-946-9499 

OK Tulsa. 918-481-6700 

OR Wilsonville. 503-682-8000 

PA Harrisburg. 717-657-5900 

PA Pittsburgh . 412-782-0400 

PA Valley Forge. 215-666-9000 

SC Columbia. 803-732-0400 

SC Greenville . 803-232-8002 

TN Knoxville . 615-966-4747 

TN Memphis . 901-346-8370 

TN Nashville. 615-255-1271 

TX Austin.. 512-835-6771 

TX El Paso. 915-833-4400 

TX Houston. 713-776-6400 

TX Irvine. 214-869-3377 

TX McAllen . 512-630-3030 

TX Richardson. 214-231-6101 

TX San Antonio. 512-494-9336 

UT Salt Lake City . 801-974-1700 

VA Chesapeake. 804-424-7105 

VA Glen Allen. 804-747-7750 

VA Roanoke . 703-774-3444 

WA Bellevue. 206-64^-4004 

WA Spokane. 509-922-7000 

WV Charleston . 304-925-0492 

Wl Brookfield . 414-784-8800 

Can Burlington, Ont. 416-335-8644 

Can Calgary, Alberta . 403-235-3100 

Can Dartmouth, Nova Scotia . 902-469-7820 

Can Edmontoa Alberta. 403-486-6666 

Can Kirkland, Qua . 514-697-4232 

Can London, Ont. 519-686-9181 

Can Mississauga Ont. 416-678-9430 

Can Moncton, New Brunswick. 506-855-2841 

Can Ottawa Ont. 613-820-6483 

Can Quebec City, Qua. 418-6460726 

Can Richmond, ac.. 604-270-2277 

Can Saskatooa Saskatchewan. 306-242-3702 

Can Victoria aC.. 604-381-6616 

Can Wiltowdate, Ont . 416499-2550 

Can Winnipeg, Manitoba. 204-694-2777 


HEXAGON ELECTRIC CO, 161 W. Clay Ava, Roselle 
Park, NJ 07204 Tel: 201-245-6200, TELEX: 13-8812, FAX: 
201-245-6176; Enr^L: 150; Sis. Mgr: Robert L Miller 



FAX: 201-245-3238 

HEYCO MOLDED PRODUCTS, INC., Box 160, 
Kenilworth, NJ 07033, Tel: 201-245-0033, 800-5264182; 


FSC Na: 28520; Empl: 135. C«1863 

Lxxial [X^butors 

CA Garden Grova HW Eckhardt. 800-221-8761 

CA Hayward Arow Fasteners . 800-227-2901 

CA RiversidaEictmaSupp. .. 714-787-9220 

CA San Josa Pro Fasteners. 406943-9177 

IL ShaunrWg, Engrd Fasteners . 312-9804082 

IN Elkhart La Vanture Proda Ca . 216264-0658 

MO BaltimoraJandorfEiec&M^. 301-3565550 

MA Newton, In-Stock Proda. 617-964-6200 

MN St Paul, Arden Fasteners. 612-483-6681 

MO St LouiaEngrd. Fastener Ca. 314-434-2888 

NY AmityvIlla Yorkville Inda Ina. 5162262100 

OK Oklahoma City, Wesco . 406232-5521 

TN Nashvilia Arden Fasteners . 615-8867043 

TX Houston,Rainbow .. 716957-0500 

Wl Waukesha Cable Compa . 800-5534388 


HH CONTROLS CO, INC, 16 Frost SL Arlingtoa MA 
02174, Tel: 617-6462626; Empl: 13 

NIBBING ELECTRONICS CORP, 3125 E 14th SL 
Hibbing, MN 55746, Tel: 2162668971, FAX: 216266 
8970; EmpL: 440; Sfe. Mgr.* Michael Walsh 

HICKOK ELECTRIC INSTRUMENT, 10514 DuPont 
Ava, Cleveland OH 44108, Tel: 216541-8060; EmpL:450; 
Sis. Mgr: Norm Holliday. Dist. Mgr: Jeff Snider 


HICO HORIZONS INTL CO, See Maxon Precision 
Motors 

Hl-G COMPANY, A Subsidiary of Nytronics Inc., 

101 Locust SL Hartford CT 06114, Tel: 206522-8600. 
TELEX: 643394, TWX: 710-4261379, FAX: 206524-8540; 
FSC No.: 02289; Err^L: 550; Sis. Mgr: J. Parsons 

. 6*1522-1538 


Local Saies Offices & Reps 

AL Huntsvilla 20th Century Mktg . 2065369281 

A2 Phoenix, Westrep. 602-997-8899 

CA Anaheim, Westrep. 216404-3881 

CA San Diego, Westrep . 616566-6580 

CA Santa Clara Westrep. 406988-8833 

CO Englewood Omega. 306762-1921 

CT Bloomfield Friedman Sla. 2062463122 

FL Orianda Compi Dea Mkt. 407-352-5480 

GA Norcrosa 20th Century Mkt . 4044461999 

IL Highland Park, Bransky Sla. 312-4362375 

IN Fort WaynaTX Sla . 219489-4447 

lA Cedar Rapida Pattison Sla . 3163969866 

KS Olatha Advanced Tech. Sla . 916782-8702 

MO Monkton, ImagHron Sla Ca. 301-374-5600 

MA Needham, Friedman Sla. 617-4567399 

Ml Ft Wayna TX Sla. 2194864447 

MN St Paul, Repco. . 612-642-2828 

MO St Louia Advanced Tech. Sla. 314-8762921 

NJ West Caldwell, Grimnrv-Sieget Assoa .. 201-5769300 

NY E Rochester, Tri-Tech Eictma. 716385-6500 

NC Gary, 20th Century Mkt. 916481-3370 

OH Miamisburg, Eictma Comps, Ina . 513-8663340 

OR Lake Oswega RTS. 5062444123 

TN Knoxvilla 20th Century Mkt . 6169662099 

TX Eulesa Fralia Ca. . 817-354-1144 

WA Vashon, RTS. 2062861363 

Wl Cedarburg, Bransky Sla . 414-377-6837 

Can [)ownsview, OnL Oesigntronics. 416747-1171 

Locai Distributors 

AL Huntsvilla Hallmark Eictma . 206837-8700 

AZ Phoenix, Hallmark Eictma. 602-437-1200 

AR Little RocK Electro Entpra. 501-562-6936 

CA Buena Pk, Cypress Eictma.. 216744-0355 

CA Canoga Park Hall-Mark Eictma . 8167167300 

CA Citros Hgts, HalFMark Eictma. 916722-8600 

CA Irvina Integrated Eictma. 714-6661055 

CA San Diego, Hallmark Eictma. 714-2661201 

CA San Josa Cypress Eictma. 4069468400 

CA San Josa Hall-Mark Eictma. 4069460900 

CA Santa Ana Norstan Eictma. 714-2504903 

CA Torranca Hall-Mark Eictma . 216217-8400 

CA Tustia Hallmark Eictma . 714-359-0330 

CO Denver, Integrated Eictma. 306292-6121 

CO Englewood Hallmark Eictma. 3067961662 

CT Wallingford Hallmark Eictma. 206269-0100 

FL Clearwater. Hallmark Eictma . 3065364543 

FL Orianda Hallmark Eictma . 3068564020 

FL Ovideo, Aztech . 407-3662241 

FL Pompana Hallmark Eictma. 306971-9280 

GA Norcrosa Hallmark Eictma . 404447-8000 

IL Wood Date, Hallmark Eictma. 312-8663800 

IN Indianapolia Hallmark Eictma . 317-8767165 

KS Lenexa Hallmark Eictma. 9168864747 

KS Wichita Lee Prods. 316264-2172 

MD Columbia Aztech. 301-9966859 

MD Columbia Hallmark Eictma. 301-9869800 

MD Columbia Vants^ Conr^. 301-7265100 

MA Billerica Hallmark Eictma . 617-6674129 

MA Woburn, A.C.I. Eictma . 617-9367230 

MN Eden Pralria Hallmark Eictma. 612-941-2600 

MO Maryland Heighta Hallmark Eictma... 314-291-5350 

NJ Clifton, Vantage Compa ....•. 201-7774100 

NJ Fairfield Hallmark Eictma . 201-575-4415 

NJ Ml Laurel, Hallmark Eictma .. 6062361900 

NJ Oakland Relay Spedaities. 201-337-1000 

NY Commack, Vanta^ Compa . 5165462000 

NY HauppaugaJaco Eictma. 5162765500 

NY Hauppauga Sherbum Eictma . 516231-4300 

NY Ron Kon Koma Hallmark Eictma. 516737-0600 

NC Raleigh, Hallmark Eictma. 916872-0902 

OH Soloa Hallmark Eictma . 2163494632 

OH Worthington, Hallmark Eictma. 614-8863313 

OK Oklahoma City, Electro Entpra. 406427-6591 

OK Tulsa Hallmark Eictma. 918-6663200 

OR Beavertoa Integrated Eictma. 503-641-1690 

TX Austia Hallmark Eictma. 512-258-8848 

TX Dallaa Hallmark Eictma. 214-5534300 

TX Houstoa Hallmark Eictma. 716781-6100 

TX Irving, Aztech. 2144014118 

UT West Valley City, Hall-Mark Eictma ... 801-972-1008 

WA Beltevua Integrated Eictma . 2064562727 

Can Points Ciaira Future. 514-694-7710 


HIGH ENERGY, Inductotherm Industries, Lower Valley 
Rd, Parkesburg. PA 19365, Tel: 2165962800, TELEX: 
759888, FAX: 2165962985; EmpL: 65 


HIGHLAND TECHNOLCX3Y, INC, 320Judah Street, San 
Frandsco, CA 94122, Tel: 4167565814; Enr^L: 8; Ste. 
Mgr.-Hugh Callahan 

HIGH REL BURN-IN, Riverside Assoc. Irnx, 1710 
Ringwood Ava, San Josa CA 95131, Tel: 408-437-0300, 
FAX: 408437-1418; FSC Na: 4Y548; Enr^: 30; Sis. Mgr: 
BethPagano 

HIGH TECHNOLOGY SENSORS. INC, 262 E 
Hornbeam Dr, Longwood FL 32779, Tel: 4074261755; 
ErT^:7; SIS. Mgr.* R M. Mindock 



FAX: 914-968-0347 

HIGH VOLTAGE TECHNOLOGY INC., 71 Alexander 
SL Yonkera NY 10701, Tel: 9144266636; EmpL: 7; Sfe. 


A^r.* Pete Gonzalez . 0*1802-1804 

Locai Saies Offices & Reps 

CA Irvina CMI Corpi. 714-552-3271 

NM Albuquerqua IMEC. 5068869010 

NY Patchogua Optimum Sla Ca. 5167560644 

EXP Tokya Japan, EWIG Engrg.. 03464-1978 


HILEVEL TECHNOLOGY, 31 Technology Driva Irvina 
CA 92718, Tel: 714-727-2100, TELEX: 655316, FAX: 714- 
727-2101; ErrpL: 82; S/s. Mgr: Dan Rkxdan 

HILTON INDUSTRIES, INC, Subsidiary of Core 
Industries, 1177 cattlemen Road Sarasota FL 34232. 
Tel: 816371-2600, TWX: 8168644363, FAX: 816371- 
7750; Empl: 137; Sis. Mgr: F. Moloney; Dist. Mgr: F. 
Moloney 


jMMpoironlcsj 

FAX: 914-279-2467 

HIPOTRONICS INC., P.O. Drawer A Brewster. NY 10509, 
Tel: 914-279-8091; FSC Na:'25284; EmpL: 200; Sfe. Mgr: 

Robert Schtesinger. A*2304-2306; 0*1280-1283, 

18061807,22062205 


Locai Saies Offices & Reps 

AL Birmingham, Spader &Assoca . 2069765551 

AZ Litchfield Pk, aw. Elctit Sla. 602-9367292 

CA San Diega RDX Corpi. . 616581-0077 

CA San Dimaa RDX Corpi . 714-599-0985 

CA Sunnyvala RDX Corpi. 406734-4500 

CO Parker, Equal Elea Ina . 303-841-8982 

CT Branford Abbott Allison Ca. 206481-0405 

FL Daytona Bch. Shorea W. Rihm Assoca 

. 904-761-7130 

GA Decatur, Spader & Assoca . 404-296-3041 

HI Honolulu, a F. Wittenberg. 808-6965538 

IL Hawthorne Wooda Ryan & Assoca... 312-4362905 

MO St Louia Rtzgerakj Ste. Ca . 314-862-1660 

MN Edina AinslieCa. 612-9262996 

NJ Unioa Friedman Assoca, Ina. 201-964-6200 

NM Albuquerqua Brytec Sla Ina. 506884-1123 

NY Le Roy, Hasgo Power Equip.. 7167668500 

OH Vermilioa Robert S Howley.. 216-967-8787 

PA Downingtown, Kenn Ebert-Hipotronics 

.i.. 216269-5898 

UT Sait Lake City, Riter Engrg Ca . 801-9769063 

WA Redmond Gore Elea Ca. 2068834505 

PR Santurca Mario R Franceschini Ina .. 8067267080 

Can Burnaby,ac,CD.Nova^........ 6044365612 

Can Halifax, aC, D. C. Keddy Ud . 9024561711 

Can Quebea J46 lL9,TremcourEictm,lna 

... 514-522-7757 

Can Weston, OnL U-Tek Svca & Suppi.... 416747-1879 

Hl-Q CRYSTALS, Hybrids International Ltd., 3i i N. 

Undenwood Dr, Olatha KS 66062, Tel: 9167644544. 

TWX: 9167460029, FAX: 916764-6400; EmpL: 20; Sfe. 

Mgr.-Abdul Ghafoor. A*1411 


EEM1989 


North American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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HIRAM 


Manufacturers and Sales Offices Directory 



OOMBES 


HIRAM JONES ELECTRONICS, 11607 Vanowen St, 
No. Hollywood, CA 91605, Tel: 213-875^)213; FSC No.: 
04867; EmpL: 8 . . . C*1372-1375 


Local DistritMJtors 

TX Houston, Lenert Co. ... . 713-225:1465 


HIROSE ELECTRIC U.S.A., INC. (HRS), Div. of 
Hirose Electric Co. Ltd. (Japan), 2685-c Park 
Center Drive, Simi Valley, CA 93065, Tel: 805-522-7958, 
FAX: 805-522-3217; EmpL: 25 (USA), 720 (Japan); Sis. 
Mgr.-Jim Erickson .. C*1378-1380 

RICHARD HIRSCHMANN OF AMERICA INC, 
Industrial Row, P.O. Box 229, RiverdaiC. NJ 07457, Tel: 
201-835-5002, FAX: 201-835-8354; Sfe. Mgr.- C. Patten 


HISONIC, INC., 249 N. Troost, P.O. Box 1130, Olathe, KS 
66061, Tel: 913-782-0012 TELEX: 4-2562 ESYLNK: 
62829955, FAX: 913-782-0562; FSC No.: 11402; EmpL: 


185; Sfe. Mgr.-W. S. Bonebright . A*2307 

Local Sales Offices & Reps 

AL Huntsville, MacKay, Smith & Assocs... 205-539-8000 

AZ Scottsdale, Arcom Sis, Inc. . 602-947-5745 

FL Ft L.auderdale, MacKay, Smith & Assoc$. 

.. 305-467-3888 

FL Ortando, MacKay, Smith & Assocs. ... 407-277-1513 
FL St Petersburg, MacKay, Smith & Assocs. 

.. 813-530-1873 

GA Atlanta, MacKay, Smith & Assocs.. 404-496-9913 

KS Shawnee Mission, Florence & Meyer 

. 913-722-5210 

MO St Louis, Florence & Meyer. 913-722-5210 

NC Charlotte, MacKay, Smith & Assocs. .. 704-372-1188 
NC Raleigh, MacKay, Smith & Assocs. .... 919-847-2277 

TX Austin, Aid Elctms.. 512-836-6724 

TX Irving, AID Elctms . 214-259-4761 


HITAOII AMERICA, LTD, 2210 OToole Ave, San Jose, 
CA 95131, Tel: 400435-8300, TELEX: 17-1581, TWX: 
910-338-2103; Dist. Mgr: Daryl Lundquist 



SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE: 

1 - 800 - 344-4539 

AK,PR.:218-681S674 
FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 
P.O. BOX 677 

THIEF RIVER FALLS, MN 56701 


0 HITACHI 

' 

FAX: 312-517-1155 

HITACHI AMERICA, LTD., Electron Tube 

Division, 300 N. Martindale Rd, Ste. 600, Schaumburg, IL 
60173, Tel: 312-517-1144; EmpL: 50; Sfe. Mgr: Tim 


Patton; Dfef. Mgr.-Katherine Behm... 8*1082-1084 

Local Sales Offices & Reps 

AL Huntsville, Technig. Mktg Assoc. . 205-883-7893 

AZ Mesa, System Sis of Arizona. 602-464-9989 

CA San Jose, Qkjadrep. 408-432-3300 

CO Parker. Parker Webster. 303-841-4888 

CT Wallingford, Technig. Sis, Inc.. 203-269-8853 

FL Orlando, Technig Mktg Assoc. . 407-857-3760 

GA Atlanta, Technig Mktg Assoc. 404-446-3565 

IL Chicago. M. Gottleib Assoc, Inc. . 312-775-1151 

IN Indianapolis Elctm. Sis & Engrg. 317-849-4260 

lA Cedar Rapids Barnes Wes-Tech . 319-393-9790 

KS Overland Park, West & Assocs. 913-345-1248 

MD Columbis Robert Elctm. Sis. 301-995-1900 

MA Waltham, Technig Sis Inc. .. 617-890-5700 

Mi Plymouth, Jay Mktg . 313-459-1200 

MN Bloomington, Hitachi Ltd. .. 612-896-3444 

NJ Teaneck, Strategic Sis, Inc.. 201-833-0099 

NM Albuquerqus System Sis of AZ . 505-889-2901 

NY Fairport, Technig Sis, Ina . 716-223-7500 

NC Charlotte, Robert Elctm. Sis . 704-563-1223 

NC Raleigh, Robert Elctm. Sis. 919-878-4465 

OH Dayton, Thonr^ason & Assocs. 513-435-7733 

OK Tuiss West & Assocs. 918-665-3465 

OR Portland, Crown Elctms . 503-620-8320 

PA Willow Grove, Technig Sis, Inc. . 215-784-0170 

TX Richardson, West & Assocs. 214-680-2800 

in' Murray, Parker Webster. 801-266-9939 

WA Bellevue, Crown Elctms. 206-643-8100 

Wl Brookfield, Sumer, Inc.. 414-784-6641 

Can Mlssissuaga, OnL Longman Sis. 416-670^8100 

Locai Distributors 

AL Huntsville. Marshall.. 205-881-9235 

AZ Phoenix, Marshall . 602-496-0290 

AZ Phoenix, Sterling . 602-268-2121 

CA Angora Hills Western Micro . 818-707-0377 

CA Chatsworth, Marshall . 818-407-4100 

CA Irvine, nr ... 714-727-4001 

CA Irvine, Marshall . 714-458-5301 

CA Irvine, Western Micro . 714-637-0200 

CA Sacramento, lEC . 916-424-5297 

CA San Diego, Marshall . 619-578-9600 

CA San Jose, lEC . 408-435-1000 

CA San Jose, nr . 408-453-1404 

CA San Jose, Marshall . 408-942-4600 

CA Saratoga, Western Micro . 408-725-1660 

CO Denver, lEC .. 303-292-6121 

CO Denver, Marshall . 303-451-8383 

CO Englewood, Sterling . 303-792-3939 

CT Milford, Milgray. 203-878-5538 

CT Wallingford, Cronin . 203-265-3134 

CT Wallingford, Marshall .. 203-265-3822 

FL Deerfield Beach, Vantage. 305-429-1001 

FL Ft Lauderdale, Marshall . 305-977-4880 

FL Ft Lauderdale, R^tron. 305-735-1112 

FL Orlando, Marshall. 407-767-8585 

FL Orlando, Milgray. 407-647-5747 

FL Tampa, Reptron . 813-855-4656 

GA Atlanta, Malshall. 404-923-5750 

GA Atlants Milgray. 404-446-9777 

GA Norcross Repkon. 404-446-1300 

IL Arlington Hgts., Milgray . . 312-253-1212 

IL Chicago, Marshall . 312-490-0155 

IL Hoffman Estates lEC. 312-843-2040 

IL Schaumburg Reptron . 312-882-1700 

IN Indianapolis Marshall. 317-297-0483 

KS Kansas City, Marshall. 913-492-3121 

KS Kansas City, Milgray. 913-236-8800 

KS Kansas City, Sterling. 913-492-5406 

MD Baltimore, Resco . 301-529-0500 

MD Columbia,Milgray .. 301-995-6169 

MD Columbis Vantage . 301-720-5100 

MD Silver Springs Marshall. . 301 -622-1118 

MA Boston, Western Micro . 508-273-2800 

MA Needham, Cronin. 617-449-5000 

MA New England, Milgray .. 508-657-5900 

MA Wilmington, Marshall . 508-658-0810 

Ml Uvonis Marshall . 313-525-5850 

Ml Livonis Reptron.'.. 313-525-2700 

MN Minneapolis Marshall. . 612-559-2211 

MN Minneapolis Sterling ... 612-831 -2666 

MN Minnetonka, Reptron. 612-938-0000 

MO St Louis Marshall. . 314-291 -4650 

NJ Clifton,Vantage . 201-777-4100 


NJ Mt Uuret Marshall.. 609-234-9100 

NJ N. New Jersey, Marshall.. 201-882-0320 

NJ Parsippany, Milgray .... 201 -335-1766 

NJ S. Plainfield, Sterling .. 201-769-7000 

NM Albuquerque,Sterling .. 505-884-1900 

NY Binghamton, Marshall.. ... 607-798-1611 

NY Farmingdale, Milgray . 516-420-9800 

NY Lcmg Island, Marshall. 516-273-2424 

NY Rochester, Marshall . 716-235-7620 

NY Rochester,Milgray........... 716-235-0830 

NY Smithtown,Vanta^.. 516-543-2000 

NC Raleigh, Marshall. 919-878-9882 

OH DaytoaMarshall . 513-898-4480 

OH Solon,Marshall. .. 216-248-1788 

OH Worthington, Reptron. 614-436-6675 

OK Tulsa Sterling .... 918-663-2410 

OR Beaverton, lEC . 503-641-1690 

OR Beaverton, Western Micro . 503-629-2087 

OR Portland, Marshall . 503-644-5050 

TX AusUn, Marshall . 512-837-1991 

TX Austin, Sterling . 512-836-1341 

TX Dallas Marshall .. 214-233-5200 

TX Dallas Sterling . 214-243-1600 

TX Houston, Marshall . 713-895-9200 

TX Houston, Sterling. . 713-627-9800 

UT Na Salt Lake City, lEC. 801-298-1869 

UT Salt Lake City, Marshall. 801-485-1551 

UT Salt Lake City, Milgray... 801 -272-4999 

VA Richmond, Sterling . 804-226-2190 

VA Washington/ Baltimora Sterling . 703-742-8400 

WA Bellevue, lEC. 303-292-5537 

WA Redmond, Western Micro. 206-881-6737 

WA Seattle, Marshall. 206-747-9100 

Wl Milwaukee, Marsh . 414-475-6000 

Wl Waukeshs Marshall. 414-797-8400 

Can Alberts ITT ... 403-451-4001 

Can Alberts nr. 403-251-5888 

Can British Columbis ITT . 604-192-8866 

Can British Columbis Space Elctms .. 604-294-1167 

Can ManitobsITT. 204-786-8401 

Can New Brunswick, ITT . 506-857-8011 

Can Ontario, nr . 416-736-1148 

Can Ontario, nr . 613226-7406 

Can Ontario, Space Elctma . 416-636-4771 

Can Ontario, Space Elctms . 613820-8313 

Can Prince Edward Island, ITT . 902-4632350 

Can Quebec, ITT. 514-3337697 

Can Quebec, Space Elctms. . 514-697-8676 

Can Saskatchewan, nr .. 3039332888 


HITACHI AMERICA, LTD., 220 White Plains Rd, 
Tarrytown, NY 10591, Tel: 914-631-0600, TELEX: 234553, 
FAX: 914-631-0672; Sfe. Mgr: William Porter; Dist. Mgr: 
John McDonnell 

HITACHI DENSHI AMERICA LTD, Test & Meas. Div, 
175 Crossways Pkwy. W, Woodbury, NY 11797, Tel: 513 
921-7200, TWX: 513221-1899; EmpL: 110 

HI-TECH COMPONENTS, Mitsubishi International 
Corp, 520 Madison Ave, New York, NY 10022, Tel: 212- 
6032607, TWX: 713581-6762; EmpL: 10; Sfe. Mgr: Bill 
Adikes; Dist. Mgr: Tom Hayashi 


HI-TECH, INC., 360016th St, Zion, IL 60099, Tel: 312-743 


2447, FAX: 312-746-4945; EmpL: 35; Sfe. Mgr: Sue 
Lawson . . C*1659 

Local Sales Offices & Reps 

AL Birmingham, Wade Prods . 203822-5546 

CA Woodland Hills Glenn M. Stevenson Co. 


IL Chicago, Jerry Gotten co.. . 312-792-1991 

Ml Sheridan, MacDougall and Assocs ... 517-291-3334 ’ 

NY Huntington, Andrews & Andrews. 516-692-8686 

OH Seven Hills Nenadal Entprs ... 213524-4293 

TN Chattanooga, Wade Prods Co. . 6132632262 


HITEMP TECHNOLOGIES, INC, 118 Charcot Ave, San 
Jose, CA 95131-1101, Tel: 403922-0740, FAX: 403922- 
0534; EmpL: 10; Sfe. Mgr.-JoAnn Ricci 



FAX: 201-782-9733 

HITRAN CORPORATION, 362 Highway 31, Flemington, 
NJ 08822-9943, Tel: 201-782-5525; FSC No.: 27672; 


EmpL; 120; Sfe. Mgr: Karl Newquist .A*2309; 

D*1808, 2200-2201 

Local Sales Offices & Reps 

AL Birmingham, Robertson Sis .. 203823-4187 

AZ Scottsdals Electro Mktg... 602-991-0110, 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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HARVEY 


Manufacturers and Sales Offices Directory 


CX) Denver, Calvert Controls .. 303-428-4852 

CT Guilford, Motion Controls Assoca. 203-457-1874, 

CT Ridgefield, Manning & Assocs^ Inc. ... 203-438-5027 

ID Boise, Calvert Controls . 208-343-3964 

IL Addison, Hedge Assocs., Inc. 312-543-0888 

LA Metairie, RAPCO Assoca, Inc. 504-887-9500, 

MA Uxbridge, Motion Controls Assoca .... 617-278-6886 

NY Syracuse, Lachut Elctrl. Sla. 315-458-6486, 

NC Charlotte, Servicon Sla Corp. 704-525-4800, 

OH Broadview Hgta, MC, Inc. 216-526-6511, 

OR Eugene, Calvert Controls . 503-683-2018 

OR Portland, Calvert Controls . 503-236-1358 

PA Fort Washington, Hostvedt-Pavoni, Inc. 

. 215-643-5757 

PA Pittsburgh, Greye Glass Assoca. 412-366-6664 

UT Salt Lake City, Calvert Controls. 801-531-8129 

WA Seattle, Calvert Controls. 206-251-6135 

WA Spokane, Calvert Controls. 509-244-3601 

WA Tacoma, Calvert Controls, Inc. 206-383-1130 

WA Tri-Cities, Calvert Controls. 509-545-4506 

WV Sissonville, Interstate Ind. Sla Corp.... 304-988-3687 

Wl Brookfield, Kirchmayer-Seidel. 414-781-5469 

Local Distributors 

NY Jamaica, Queens Indl. Elec. Corp. 718-526-7198 

Rl Providence, WALCO Elec. Co. 401-467-6500, 


HMW ENTERPRISES, INC., 604 Salem Road, Etters, PA 
17319, Tel; 717-938-4691, TWX: 510-650-3536, FAX: 717- 
938-4095; FSC No.: 06A150; EmpL: 40; S/s. Mgr: Gerhard 
Schmutz 


HOLUB INDS., See Blackburn, Div. of F L Industries 


HOMALITE 


FAX: 302-652-4578 

HOMALITE, INC., 11 Brookside Dr., Wilmington, DE 
19804, Tel: 302-652-3686, TWX: 510-600-0874; Empl.: 35; 
S/s. Mgr: Susan Stepchuck. B*1085 

HONDA CONNECTORS, See Mhotronics, Inc. 

HONEYWELL INC., Aerospace & Defense Grp;, 
Honeywell Plaza, Minneapolis, MN 55408, Tel; 612-870- 
5186, TWX: 910-576-2692; Empl.; 15,000 

HONEYWELL INC., Commercial Bldgs. Grp., MN 27- 
4231, Honeywell Plaza, Minneapolis, MN 55408, Tel: 612- 
870-2294; Empl.: 6000; S/s. Mgr: Mannie Jackson 

HONEYWELL INFORMATION SYSTEMS, 200 Smith 
SL MS 440, Waltham, MA 02154, Tel: 617-895-6000 


HOPKINS ENGRG. 12900 Foothill BIvcL San Fernando, 
CA 91342, Tel: 818-361-8691, TELEX: 910380-5379, FAX: 
818-361-7409; FSC No.: 02777; EmpL: 100; S/s. Mgr: 
Court W. Rutherford; D/st.^/Wgr, Tom C. Hudson 

HOPPECKE BATTERY SYSTEMS, INC, 292 Main SL 
Bulter, NJ 07405, Tel: 201-492-0045, TELEX: 5106002498, 
FAX: 201-492-2714; S/s. Mgr.-Arthur M. Silverman; Dist. 
Mgr: Arthur M. Silverman 


HOTPACK CORP., Heinicke Instrs, 10940 Dutton Rd, 
Philadelphia, PA 19154, Tel: 215-824-1700,800-523-3608; 
TWX: 710-670-1694, FAX: 215-637-0519; FSC No.: 66; 
Empl: 100 

Hotpack is a manufacturer and is sold direct To contact the 
salesman in your area call 800-523-3608 or 
215-824-1700. 


HOUSE OF METAL ENCLOSURES, 500 W. 9th SL Box 
225, Hermann, MO 65041, Tel: 314-486-3111; EmpL: 50; 
S/s. Mgr: AP. Brigham 


HOUSTON INSTRUMENT, AMETEK, Inc, 8500 
Cameron Rd, Austin, TX 78753, Tel: 512-835-0900, TWX: 
910-874-2022; EmpL: 450; Dist Mgr: Rod Schaffner 


HOBSON BROS., 4940 W. Lawrence Ave, Chicago, IL 
60630-3884, Tel: 312-283-3600, FAX: 312-283-3606; 
Empl.: 75; S/s. Mgr: Betty Maager 

HODGE MANUFACTURING CO., INC, 55 Fisk Ave, 
Springfield, MA 01107, Tel; 413-781-6800, FAX; 413-733- 
6573; S/s. Mgr: Edwin L Kossoy 

HOFFMAN, P. R., CO., MATERIALS PROCESSING 
DIV., Spreckels Industries Inc., 321 Cherry SL Carlisle, 
PA 17013, Tel: 717-243-2011, TWX: 510-650-2285, FAX: 
717-243-1672; Empl.: 125; S/s. Mgr: Lee Kingsborough 


HONEYWELL MICRO SWITCH DIV., See Micro 
Switch, a Honeywell Division 

HONEYWELL OPTOELECTRONICS, 830 E Arapaho 
Dr, Richardson, TX 75081, Tel: 214-470-4271, TELEX: 73- 
0890, FAX; 214-470-4417; Empl.: 300; S/s. Mgr: Doug 
Rasmussen; Dist. Mgr: Dave Kimbrough 

HONEYWELL, Test Instruments Div., P.O. Box 5227, 
Denver, CO 80217-5227, Tel; 303-773-4581, TELEX: 
45793 DVR; EmpL: 1000; S/s. Mgr: C. Miller 


Howard 

Industries 


FAX: 815-889-4313 

HOWARD INDUSTRIES, INC., Box 287, One North 
Dixie Hwy, Milford, IL 60953, Tel: 815-889-4105; EmpL: 
500 . C*1660 



HOFFMAN ENGINEERING, 900 Ehlen Dr, Anoka, MN 
55303, Tel: 612-421-2240, TELEX: 2^0499, TWX: 910- 
578-2211, FAX: 612-421-1556; S/s. Mgr: Larry 
Muehibauer 

HOFFMAN ENGINEERING CORP, 20 Acosta SL 
Stamford, CT 06902, Tel: 203-325-8933, FAX: 203-327- 
4812; FSC No.: 06097; Empl.; 49; S/s. Mgr: Jack DeSoye 

HOKE INCORPOFtATED, 1 Tenakill Pk, Cresskill, NJ 
07626, Tel: 201-568-9100, TELEX: 135428, FAX: 1-201- 
568-5913; S/s. Mgr: Mark Christensen; Dist Mgr: Len 
Messina 

HOLADAY INDUSTRIES, INC., 14825 Martin Drive, Eden 
Prairie, MN 55344, Tel: 612-934-4920, TELEX: 290922, 
FAX: 612-934-3604; Empl.: 29; S/s. Mgr: Burton Gran 

HOLD-HEET PRODUCTS CORP., 5011 N. 
Ravenswood Ave, Chicago, IL 60640, Tel: 312-728-4454, 
312-728-4455; Empl.: 15; S/s. Mgr: Dan Mundt; Dist Mgr: 
Dan Mundt. B-1539 

HOLIDAY-HAMMOND CORP, 220 S. 2nd Street, Waco, 
TX 76701, Tel: 817-756-7401; Empl.: 30; S/s. Mgr: Pat 
Holiday 

HOLLEX, INC, See Cabletest Products Co. 

HOLLINGSEAD INTERNATIONAL 13701 Excelsior 
Drive, Santa Fe Springs, CA 90670, Tel: 213-921-3438, 
TELEX: 691-462, FAX: 213-921-6313; S/s, Mgr: Doug 
Wagner 

HOLLIS AUTOMATION, Esterline Corporation, 15 
Charron Ave, Nashua, NH 03061, Tel: 603-889-1121, 
TELEX: 710-2281881; Empl.: 150; S/s. Mgr: John L 
Chugg; Dist Mgr: Jerry Vermette 

HOLMBERG ELCTRNS, Asheville Hwy., Inman, SC 
29349, Tel: 803-472-4141, TWX: 810-690-2302, FAX: 803- 
472-8568; EmpL: 300; S/s. Mgr: Kerry Holmberg 

HOLT INC, 9351 Jeronimo Rd, Irvine, CA 92718, Tel: 714- 
859-8800, TELEX: 182704, FAX; 714-859-9643; FSC No.: 
44270; Empl.: 110; S/s. Mgr: Roger Smith 

HOLT INSTRUMENT, C.P.D. Engineering, Inc, 126 
Mott SL PO Box 230, Oconto, Wl 54153, Tel: 414-834- 
2222, TELEX: 605-270-3015, FAX: 201-542- 
l‘266CPD/Peten FSC No.: 09435; Empl.: 10; S/s. Mgr: C. 
P.DeWitt 


HOOSIER MAGNETICS, INC, 6545 W. Central Ave. 
Rm.203, Toledo, OH 43617, Tel; 419-841-7173, FAX: 419- 
841-7359; FSC No.: 3160; Empl.: 90; Dist Mgr: Daniel 
Sudarsky 


HOWELL INSTRUMENTS, 3479 W. Vickery Blvd, Ft 
Worth, TX 76107, Tel: 817-336-7411, TELEX: 75-8233; 
FSC No.: 98869; EmpL: 180; S/s. Mgr: Mike Uthem 


<^HITACHI 

OSCILLOSCOPES 
VIDEO CAMERAS & MONITORS 



An Authorized Stocking Distributor 


RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304-1597 
Local (818)998-6500 


Nationally Call 

1 ( 800 ) 732-3457 

In California 

1 ( 800 ) 272-4225 


EEM1989 


North American offices oniy. For worldwide reps & distributors, see Vol. W. 
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HUDSON 


Manufacturers and Sales Offices Directory 


HARVEY HUBBELL, INC, 50 Edwards St, Madison. OH 
44057, Tel: 216-428-1161, ESYLNK: 980-439, FAX: 216- 
428-7635 

HUDSON INDUSTRIES, 36 Executive Drive, Hudson, NH 
03051, Tel: 603-880-7712, FAX: 603-880-7155; EmpL: 
170; S/s. Mgr.-Armand L Carpenter 

HUDSON TOOL & DIE CO, 18 Malvern SL Newark. NJ 
07105, Tel: 201-589-1800, TWX: 710-995-4445, FAX: 201- 
589-8570; FSC No.: 02875; EmpL: 300 


HURRICANE ELECTRONICS LAB, P.O. Box 1280, 
Hurricane, UT 84737, Tel: 801-635-2003, FAX: 801-635- 
2495; FSC No.: 64109; Errlpl: 20; Sis. Mgr: C. R. Reeve 

HURST 


MA Holden,VanguardElctma .. 508-829-9081 

NJ Cherry Hill, Metz-Benham-Assocs, Inc. 

. . 603-424-0404 

NY Staten Island, Ken Huth Sis. Co, Inc... 718-984-1765 
NC Raleigh, South Altantic Comp. Sis. .... 910-859-9970 
PA Wynnewood, Metz-Benham-Assocs, Inc. 

. 215-896-7300 

TX Dallas, Passive Comps. Assocs. . 214-824-6162 

Can Nepean, Or^ Ellam and Assocs. Ltd. 

. 613^727-3892 


HUGHES AIRCRAFT CO, Connecting Devices Div, 
17150 Von Karman Ave, Irvine, CA 92714, Tel: 714-660- 
5701, FAX: 714-660-5825; FSC No.: 53669; Sis. Mgr: 
Terry Jamigan 

HUGHES AIRCFIAFT CO, Electron Dynamics Div, 
3100 W. Lomita Blvd, P.O. Box 2999, Torrance, CA 90509- 
2999, Tel: 213-517-6000, FAX: 213-517-6714; EmpL: 
1646; S/s. Mgr.-Jerry H. Herman 

HUGHES AIRCRAFT CO, Industrial Products 
Division, 1051 Pabmar Airport Rd, Carlsbad, CA 92009, 
Tel: 619-931-3000, TWX: 910-332-1393, FAX: 619-931- 
5197 

-HUGHES AIRCFIAFT CO, Microelctrns. Sys. Div, 
2601 Campus Dr, Irvine, CA 92715, Tel: 714-752-3800, 
TWX: 910-595-2435; S/s. Mgr.-J. L Waters 

HUGHES ELECTRONICS PRODUCTS CORP, 34467 
Industrial Rd, Livonia Ml 48150, Tel: 313-427-8310, FAX: 
313-427-2282; EmpL: 20; S/s. Mgr: Richard L Smith 

HUGHES MICROELECTRONICS CIRCUITS 
DIVISION, 500 Superior Ave, P.O. Box H, Newport Beach, 
CA 92658-8903, Tel: 714-759-2952 TWX: 910-596-1374, 
FAX: 714-496-9492 

HUGHEY & PHILLIPS, INC, 2162 Union PI, Simi Valley, 
CA 93065, Tel: 805-581-5591, TELEX: 182900, FAX: 805- 
581-5032; FSC No.: 94295; EmpL: 21; S/s. Mgr: Peter H. 
Johnson; D/sf. Mgr. Peter H. Johnson 

HUGIN INDUSTRIES INC, 745 Distel Dr, Los Altoa CA 
94022 Tel: 415-961-2950, FAX: 415-961-6431; EmpL: 6; 
S/s. Mgr: Peter Hugin 


Local Sales Offices & Reps 

CA Burbank, AC. Steams Co.... 213-849-5776 

IL Chicago, PattonSI& . 312-325-2170 

NJ Tenafly, D&D Engrg .. 201 -568-5032 

NY Rochester, Irondequoit Inda . 716-544-6257 

NC Fayettevilte, ZIm-Tek . 919-488-4101 

OH Dover, AJ Assocs. . 216-343-2224 


HULL CORP, Davisville Rd, Hatboro, PA 19040, Tel: 215- 
672-7800, FAX: 215-672-7807; EmpL: 200; S/s. Mgr: C. T. 
Lind; Dist. Mgr: J. T. Macinnes 

HUMISEAL DIV., CHASE Corporation, 26-60 Bklyn. - 
Queens Expwy, Woodside, NY 11377, Tel: 718-932-0800, 
TWX: 710-582-2141, FAX: 718-932-4345; FSC No.: 
99109;46058; EmpL: 150 

HUMPHREY, INC, 9212 Balboa Ave, San Diego, CA 
92123, Tel: 619-565-6631, TWX: 910-335-2001, FAX: 619- 
565-6873; EmpL: 258 

HUNTINGTON ELECTRIC INC, P.O. Box 366, Dept 
EEM 87, Huntingtoa IN 46750, Tel: 219-356-0778; S/s. 
Mgr: Robert Smith 

HUhfTSVILLE MICROSYSTEMS, INC, 4040 S. 
Memorial Pkwy, Huntsville, AL 35802, Tel: 205-881-6005, 
TWX: 510-600-8258, FAX: 205-882-6701; EmpL: 23; S/s. 
Mgr.'Stephen D. Langford 



FAX: 812-386-7504 

HURST MANUFACTURING CORP., Emerson 
Elec. Co., Box 326, Princeton, IN 47670, Tel: 812-385- 
2564; EmpL: 200; S/s. Mgr: Don Morrow 
.. B-1254-1256 


Local Sales Offices & Reps 

AZ Phoenix, Sierra Ind. Eiig.. 602-272-0084 

CA Fullerton, Emerson Motor Div. . 714-992-4330 

CA Los Angelea Sierra Ind'L Engrg Co.... 213-624-3123 

FL Winter Pk, Emerson Motor Div. 305-679-8696 

IL Chicago, Jerry Gotten Co. . 312-792-1991 

IN Indianapolia Ernerson Motor Div. . 317-842-1342 

MD Glen Arm, Hodgins Assoc.. 301-592-7047 

MA Lexington, Hathaway Elctma . 617-861-7010 

Ml Grand Rapida Emerson Motor Div. ... 616-942-9500 

MN Wayzata Cardinal Sla Co.. 612-475-0042 

NJ Sussex, Carbone Assoca. 201-875-1882 

NM Phoenix, Sierra Ind. Eng. 602-272-0084 

NY Rochester, AgmaSla Assoca ........ 716-381-5840 

NY Syracuse, Agma Sla Assoca . 716-381-5840 

NC Charbtte, Cartwright & Bean, Inc.. 704-536-0303 

OH Canton, Emerson Elec. Co. .. 216-492-4119 

OK Edmond, Emerson Motor Div.. 405-340-8228 

GA Norcrosa Cartwright & Bean, Inc.. 404-368-0160 

TX Arlington, Emerson Motor Div. 213-380-2670 

TX Rowlette, Campion Sales Co. 214-475-8313 

WA Seattte, Northmar. 206-524-5170 

Wl Milwaukee, Badgerep Inc.. 414-241-9200 

EXP NY, Freeport Minthome Int'l.. 516-546-4700 

Can Burlington, OnL White Radio Ltd. . 416-632-6894 


HUTRONIX, INC., New Pueblo Constructors, Inc., 
2400 S. 34th Place, Tucson, AZ 85726, Tel: 602-790-5348, 
FAX: 602-790-8836; FSC No.: 70206; EmpL: 90 


HV COMPONENT ASSOCIATES INC, 272 US Highway 
No.9, Howell, NJ 07731, Tel: 201 -431-0030, FAX: 201 -780- 
5263; EmpL: 40; Sis. Mgr: Kevin Krown; Dist. Mgr: Kevin 
Krown 

HYBRICON CORPORATION, 12 Wilbw Road, Ayer, MA 
01432, Tel: 508-772-5422, TWX: 710-347-0654, FAX: 508- 
772-2963; EmpL: 74; Sis. Mgr: Janis K Parker 

HYBRID ELECTRONICS CORP, 6 DeAngelo Dr, 
Bedford, MA 01730, Tel: 617-275-5350, FAX: 617-275- 
3470; EmpL: 12; Sis. Mgr: John Pantazis 

HYBRIDS INTERNATIONAL LTD., Thick Film 

Division, 311 N. Lindenwood Dr, Olathe, KS 66062, Tel: 
913-764-6400. TWX: 910-743-0029, FAX: 913-764-6409; 
EmpL: 18; Sis. Mgr: Abdul Ghafoor ..... A»1411,1744 

HYBRID SYSTEMS, SIpex Corporation, 22 Linneli 
Circle. Billerica MA 01821, Tel: 617-667-8700, FAX: 617- 
667-8310 




Hybridyne Inc. 


FAX: 602-791-3899 

HYBRIDYNE, INC.. 2155 N. Forbes Blvd, Tucson, AZ 
85745, Tel: 602-629-0001; EmpL: 90; Sis. Mgr: Stephen R 


McComb. A-1745 

Local Sales Offices & Reps 

AZ Phoenirt Chaparral Etotma, Inc.. 602-996-5909 

AZ Phoenix, Wadsworth/Bryant. 602-275-7366 

CA Santa Ana Silicon Coast Assoca, Inc. 

. 714-544-1131 

CA Santa Clara Fischer and Assoca, Inc. 

. 408-733-7350 

CO Ft Collina Rep Sales. 303-226-1504 

CT Meriden, Vanguard Ebtma . 203-634-3080 

FL Orlando, South Altantic Comp. Sla. 407-857-3650 

GA Norcrosa South Atlantto Comp. Sla ... 404-447-6154 
IL Glenview, Crimson Engrg Sla, Inc..... 312-470-0024 


IN South Bend, Steddick and Assoca, Inc. 

... 219-282-1629 


HY-CAL ENGINEERING, 9650 Telstar Ave, El Monta CA 
91731, Tel: 818-444-4000, TELEX: 67-5548; FSC No.: 
12199; EmpL: 125; Sis. Mgr: D. Z Chapman 


HYCOMP, INC, 165 Cedar Hill SL Marlborough, MA 01752, 
Tel: 508-485-6300, TWX; 710-347-0385, FAX: 508-481- 
1547; FSC No.: 34707; EmpL: 65; S/s. Mgr: V.P. Pai 

HYLETRONICSIITTON INDUSTRIES, Newtown Rd, 
Littleton, MA 01460, Tel: 617-486-8911, TWX: 710-347- 
0656; FSC Na: 22534; EmpL: 82; Sis. Mgr: John W. 
Perkins 

HYPERTRONICS CORP., 16 Brent Dr, Hudson, MA 
01749, Tel: 508-568-0451, 800-225-9228, TELEX: 95- 
1152; FSC No.: 50541; EmpL: 145; Sis. Mgr: E Dalrympte 

. C*1382-1385 


Local Sales Offices & Reps 

AL Huntsvilla Elec. Mktg Assoc. . 205-880-8050 

AZ Scottsdate, TC Elctma Sla, Inc.. 602-994-5153 

CA Mountain View, Leddy Assoca. 415-969-6313 

CA N. Hollywood, Jewett Co. . 818-789-8103 

CO Commerce City, Williams Assoca. 303-289-5647 

CT Bethany, Repa Corp. . 203-393-0024 

DC Washington, Tyler Griffin Co.. EN1-4821 

FL Cassellberry, Southern Elctma Sla ... 305-3324718 

FL Melbourne, Southern Elec. Sla. 407-242-9661 

GA Atlanta Elec. Mktg Assoc. . 404-448-1215 

IL Downers Grove, Momak Sla. 312-936-6400 

IL Lisle, W.G. Controls .. 312-963-5954 

IN Indianapolia CC Elctma. 317-255-1508 

lA Cedar Rapida Midwest Tech. Sla. 319-393-5115 

KS Lenexa Midwest Tech. Sla. 913-888-1500 

MD Baltimore, Tyler Griffin Co.. EN9-4821 

MD Columbia Tyler Griffin Co.. 301-995-1215 

MA Wellestey, Repa Corp.. 617-237-6476 

MA Wellesley, The Reps. 617-237-6476 

MN Bbomin^oa Mumco, Inc. 612-8544161 

NJ Wayne, G.T. Assoca. 201-694-6040 

NM Albuquerqua Williams Assoca . 505-255-1638 

NY E Syracuse, R D. Sherman. 315433-1165 

NC Raleigh, Elec. Mktg Assoc. . 919-847-8800 

PA Greensburg Pro-Mark. 412-832-3800 

PA Youngwood, Pro4ttark .. 412-925-1905 

SC Greenvilla Elec. Mktg Assoc.. 803-233-4637 

TX Richardson, Mibo Mktg . 214-783-2716 

UT Salt Lake City, Williams Assoca . 801-485-6511 

WA Bellevua A.I.E Inc... 206-4554697 


HY-TEC INDUSTRIES, Div. of Topo Industries, Inc, 
P.O. Box 91, Shoreham, NY 11786, Tel: 516-924-8686; 
Sis. Mgr: Tom Poob 


ICC, INC, 1144 W. Grove Avei, Oranga CA 92665, Tel: 714- 
998-8310, TELEX: 4992245ICCUS^ FAX: 714-998-5910; 
EmpL: 25 


ICI INC, 1901 Petra La, Placentia CA 92670, Tel: 714-579- 
7575, FAX: 714-579-3127; EmpL: 8 

ICORALLY CORPORATION, 2575 E Bayshore Rd, Pab 
Alto, CA 94303, Tel: 415-856-9900, FAX; 415-856-8378; 
FSC No.: 51705; EmpL; 45; Dist. Mgr: Barbara Enad/Doug 
Frait 

ICS ELECTRONICS CORP, 2185 Old Oakland Rd, San 
Jose, CA 95131, Tel: 408432-9009, FAX: 408-943-1745; 
EmpL: 28; S/s. Mgr: Thomas D. Curfman; Dist. Mgr: 
Thomas D. Curfman 


Local Sales Offices & Reps 

AL Huntsvilla Saber Assoca. 800-327-0853 

AZ Phoenix, Scientific Dvca-Wesl.. 602-730-9774 

CA Huntington Bch, Scientific Dvca-West 

.. 714-840-3501 

CA San Diego, Scientific Dvca . 619-268-9635 

CA San Josa Scientific Dvca-West. 408-554-0455 

CO Denver, Scientific Dvca-West... 363-469-5145 

CT Mi Carmel, Scientific Dvca-New Eng 

.. 203-248-9361 

FL Apopka Saber Assoca ■ .. 407-724-0920 

FL Brsdentoa Saber Assoca .. 407-724-0920 

FL Melbourne, Saber Assoca. 407-724-0920 

FL N. Palm Bch, Saber Assoca .. 407-724-0920 

GA Norcrosa Saber Assoca. 800-327-0853 

IL Chicago, Bemdt Assoca. 312-632-0900 


North American offices only. R>r worldwide reps & distributors, see Vol. ,W. EEM 1989 
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Manufacturers and Sales Offices Directory 


IDECC 


IN Carmel, Bemdt Assocs. ... 317-844-0114 

LA New Orleans, Data Mktg Assocs.. 504-833-3655 

MD Buitonsviile, Eastern Instrmn. Corp. ... 301-384-8500 

MA Waltham, Scientific Dvcs.-New Eng.... 617-890-2252 

MN Minneapolis, Bemdt Assocs. . 612-546-2021 

MO Kansas City. EIR Co. 816-452-7030 

NJ Teaneck, Scientific Dvcs.-East. 201-837-1004 

NM Albuquerque,ScientificDvcs.-West ... 505-293-3494 

NY UverpooL Northern Tech. Sis.. 315-451-1091 

NC Clayton, Saber Assocs. . 800-327-0853 

OK Tulsa, Data Mktg Assocs . 918-494-2711 

PA Horsham, Scientific Dvcs.-East. 215-956-0700 

TX Austin, Data Mktg Assocs.. 512-338-4701 

TX Dallas, Data Mktg Assocs.. 214-661-0300 

TX Houston, Data Mktg Assocs. . 713-954-5020 

TX San Antonio, Data Mktg Assocs.. 512-342-3031 

UT Salt Lake City, Sci. Dvcs.. 801-973-9411 

WA Bellevue, The Western Rep. 206-885-0004 

Wl Milwaukee, Bemdt Assocs. . 414-545-8400 

Can Montreal, Interfax Sys.. 514-336-0392 

Can Ottowa, Ont, Interfax Sys.. 613-726-8888 

Can Toronto, Interfax Sys.. 416-674-8970 

Can Vancouver, acjnterfax Sys. . 604-430-1410 

Local Distributors 

Can Montreal, Interfax. 514-336-0392 


1C SENSORS, INC, 1701 McCarthy Blvd, Milpitas, CA 
95035, Tel: 408-432-1800, TELEX: 350066, FAX: 408-434- 
6687; Empl: 150; Sis. Mgr: Harold Jos€^; Dist. Mgr: 
Harold Jo^h 




FAX: 213-690-1352 

IDEA, INC., 1300 Pioneer St, Ste. B, Brea, CA 92621, Tel: 
213-697-4332; Sis. Mgr: Deborah K. Blackstone 

.. B«1086,1166 

Local Sales Offices & Reps 

AZ Fountain Hills, Westech Engrg Sis ... 602-837-313t 

CA San Diego. Rad Tech Sys. 619-673-9203 

FL Miami, Dan-Tech Sis, Inc. 305-963-6142 

IL Usle, Basic Mktg, Inc. 312-963-7086 

IN Indianapolis, Mohrfield Mktg. 317-546-6969 

lA Cedar Rapids, Tech. Elctms, Inc. 319-366-5443 

MO Randallstown, Chesapeake IndL Mktg 


IDE ASSOCIATES, INC, 35 Dunham Rd, Billerica, MA 
01821, Tel: 617-663-6878, TELEX: 4979780; Empl.: 40; 
Sis. Mgr: James Bender 


IDEC CORPORATION, 1213 Elko Drive. Sunnyvale, CA 
94089-2211, Tel: 408-747-0550, TELEX: 34-0601, TWX: 
910-339-9383. FAX: 408-744-9055; FSC No.: 60886; 
EmpL: 75; Sis. Mgr: Wallace Baldwin, Natl Sis Mgr. 
. 8*1540-1541,1754-1755 


Local Sales Offices & Reps 

AL Birmingham, Bryco Co. . 205-672-9760 

AZ Phoenix, Western Automation . 602-265-2788 

AR Jonesboro, Electro-Tech, Inc. . 501-932-0366 

CA Laguna Hills, Western Automation .... 714-859-6988 

CA Sunnyvale, Idee Corp. . 408-747-0550 

CO Lakewood,T.M.M.I. 303-232-1516 

FL West Palm Beach, Boggs & Assocs .. 407-478-8062 

FL Oldmar, Boggs & Assocs .. 813-855-1812 

IL Schaumburg Wee Corporation. 312-882-7887 

IL South Barrington, Bu-Nell Engrg. 312-551-9000 

IN Indianapolis, Uberty Sis . 317-888-8396 

KS Overland Park,TMW . 913-383-1818 

MA Norwood, Hyland Assocs. 617-762-0345 

Ml Farmington, Schiller- McBride Assoc. 


Mec 


The 

Largest 
Relay 
Distributor 
m the World 



Over 

8 . 000.000 
Relays & 
Switches 
in Stock 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


. 313-553-0100 

MN Minnetonka, S. J. Collins & Assocs ... 612-933-7661 

MO St Louis, TMW Co. .i... 314-664-4005 

NM Albuquerque, T.M.M.1. 505-298-6893 

NY Patchogue, 0(3timum Sis Co.. 516-758-0644 

NY Syracuse, Lachut Elctri. Sis Inc. 315-458-6480 

NC Kemersville, Heritage Sis Assocs .... 919-996-4374 

OH Cincinnati, James Murray & Assocs .. 513-574-8500 

OH Cleveland, Matthew Haley Co.. 216-892-1820 

OH Perrysburg Matthew Haley Co. . 419-874-0488 

OK Tulsa, Don Plummer Sis Co. . 918-835-0979 

OR Portland, SPS Elctms . 503-297-6919 

PA Cuddy, BrowrvYates Elec.£quip. Co. .. 412-221-42(X) 

PA Philadelphia, Fite-Walker, Inc.. 215-233-2100 

SC Taylors, Heritage Sis Assocs. 803-292-1723 

TN Knoxville, Tubbs Agy.. 615-577-0689 

TN Memphis, Electro-tech. 901-372-4550 

TX Dallas SW Mktg Assocs. 214-341-8631 

TX Houston, SW Mktg Assocs.. 713-537-8166 

UT Salt Lake City, T.MMI. 801-487-7676 

VA Alexandria T.D.1. 703-971-8982 

VA Richmond, Dunnington & Assocs. 804-282-8383 

WA Redmond, SPS Elctms . 206-323-4140 

Wl Appleton, Bu-Nell Engrg. 414-733-4242 

Wl Waukesha Bu-Nell Engrg. 414-784-0994 



Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452*1229 (415)835-1500 

1301 Olympic Blvd., ® 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


. 301-653-0476 

MA Milford, Bennetron. 617-478-4873 

MN GoWen Valley, Highland Elctm. Sis Co. 

.. 612-546-2123 

MO Florissant Delltron Cojne. . 314-839-0033 

NH Londonderry, Bennetron . 603-432-9092 

NY Bohemia Aurora Mktg, Inc. 516-563-3131 

OH Cleveland, KT/Depco. 216-442-6200 

OR Portland, General Elctms, Inc. 503-297-8500 

PA Pittsburg KT/Depco. 412-367-1011 

TX Dallas Tycom Sis Co. 214-960-7368 

VA MWlothian, Pacesetter Comp. Sis. 804-744-1337 

WA Redmond, General Elctms, Irxx. 206-867-0969 

Can Rexdale, Ont, True North TechnIg Ltd. 

. 416-744-2233 

Local Distributors 

CA Buena Park, Ford Elctms., Inc. 714-521-8080 

CA Mission Viejo, Opto Plus 6 . 714-380-8654 

CA San Jose, Rose Elctm. Distrbg . 408-943-0360 

CA Sunnyvale, R C Dudek & CoJnc.. 408-734-3830 

CA Westlake Village R C Dudek & Co., Inc. 

.. 818-707-1310 

CT Wallingford, Midan Elctms, Inc. . 203-265-2077 

FL Davie, Arco. 305-473-2550 

IL Addison, Belford Elctms, Inc. . 312-691-1100 

IL Chicago, Leeds Electro Comps. 312-625-3800 

IL Schaumburg OPS Elctms, Ins . 312-884-6620 

MA MWdleboro, Glynn Elctms, Inc... 508-947-4050 

OH Dayton, Televox, Inc. 513-454-1225 

OR Beaverton, Rose Elctra Distrbg Co. .. 503-629-9288 

OR Portland, R C Dudek & Cojnc. 503-620-9330 

TX Richardson, Component TechnIg Corp. 

. 214-437-2211 

WA Seattle, R C Dudek & Co Jna . 206-772-3224 

Can Concord, Ont, Target Elctms. 416-669-9902 

Can Scarborough, Ont, Carsten Elctms Ltd. 

. 416-495-7705 

Can St Uurent, Quo, ZEl Elctms, Inc. ... 514-342-6211 


IDEAL INDUSTRIES, 4450 Becker PL Sycamore, IL 60178, 
Tel: 815-895-5181, TWX: 910-639-0613; Empl: 700; Sis. 
Mgr: Bob Bukowsky 

IDEAL PRECISION METER, 214 Franklin SL Brooklyn, 
NY 11222, Tel: 212-383-6904, TWX: 710-584-2160; FSC 


CHIP INDUCTORS! 

FROM STOCK 


We Also Manufacture and Stock: 

■ Molded/Shielded 
Axial Leaded 

■ Conformal 
Coated 

■ Chokes 
& Coils 





800/642-COIL 

CA 800/247-7864 
714/491-8888 
FAX 714/491-2292 


Na: 11707:10304-41; Empl; 150; Ste. Mgr-T. Bell 


EEM 1989 


North American offices oniy. For woridwide reps & distributors, see Vol. W. 
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IDENTA 


IDEhTTATRONICS, INC^ 425 Uvely Bivd. Elk Groves H. 
60007, Tel: 312-437-2654, 1-800-323-5403, TELEX: 
754319 CARD UD, FAX: 312-437-2660; Sis. Mgr: Gregg 
Powell 


lEC ELECTRONICS, 105 Norton St, Newark, NY 14513, 
Tel: 315-331-7742, TWX: 910240, ESYLNK: 6290-2827, 
FAX: 315-331-3547; EmpL: 850; Sis. Mgr: Frank 
McKitabana; Dist. Mgr: Frank Monterisana 




FAX: 818-901-9046 

lEE (INDUSTRIAL ELECTRONIC ENGINEERS), 

7740 Lemona Ava. Van Nuys, CA 91405, Tel: 818-787- 
0311, TELEX: 6831955IEE INT; EmpL: 425; Sis. Mgr: R 


Nisar. B«1087 

Local SaJes Offices & Reps 

AL Huntsville^ DHR Mktg, ln&. 205-722-0440 

AL Huntsville, TMA Technig. Mktg. Assocs. 

. 205-883-7893 

AZ Ptx)enix, Howe & Howe SI&, Inc._ 602-264-7971 

CA Brea, Masco Elctms, Irxx . 714-529-0866 

CA CarrvbelL LCO Tech. Ste.. 408-378-9900 

CA Los Angeles, Masco Elctms., Ina . 714-529-0866 

CA Vista, Masco ElctmsL, Ina.:. 619-758-5562 

CO Lakewood, Cristee-Meade Ca. 303-232-0287 

CA San Jose^ Class One Elctma. 408-297-8666 

CT North Haven, Kitchen & Kutchin, Ina .. 203-239-0212 
FL Larga TMA Technig. Mktg Assocs. ... 813-541-1591 
FL Melbourne TMA Tech. Mktg Assocs. 

. 407-676-3776 

FL Orlando. TMA Tech. Mktg Assocs..... 407-857-3760 
FL Pompano Beach, TMA Tech. Mktg Assocsl 

. 305-977-9006 

GA Duluth, DHR Mktg, Ina . 404-564-0529 

GA Norcross, TMA Tech. Mktg Assocs.... 404-446-3565 
IL ArlingtonHgts.,PhoenixElctraSis. ... 312-3944422 

IL Highland ParK Bransky Sis.. 312-433-2375 

IN Indianapolis, Wilson Tech. Sis. ........ 317-872-2513 

KS Lenexa, Mkftec. 913-541-0505 

MD Hunt Valley. Marklron, Ina . 301-628-1111 

MD Rockville, Marktron, Ina. 301-251-8990 

MA Burlington, Kitchen & Kutchin. Ina .... 617-229-2660 
Ml Southfield,LHDickelmanCo. ....... 313-353-8210 

MN Burnsville, 2M Sales, Ina . 612-890-7774 

NY N. Syracuse, Advanced Comps. Corp., Ina 

. 315-699-2671 

MO St Louis, Midtec.. 314-275-8666 

NC Raleigh. DHR Mktg, Ina . 919-829-1979 

OH Richfield, Geotronix, Ina. . 216-659-6100 

OH Trotwood, Geotronix, Ina .. 513-854-5939 

OR Beaverton, Olson Tech. Sis. Corp. ..... 503-643-9488 

PA Allison Pit, Geotronix, Ina . 412-487-1770 

PA Norristown, RJI. 215-631-1414 

SC Greenville. DHR Mktg, Ina. 803-235-3594 

TX Dallas, MGR Elctms., Ina .214-238-5246, 

713-759-0187 

VA Springfield, Pantech . 703-451-5700 

WA Bellevue^ Olson Tech. Sis. Corpi. 206-883-7792 

Wl Cedarburg Bransky Sis. . 414-377-6837 

Local OistritMtors 

AL Birrningharn, Arnerican Elctrrrs.. 205-942-4656 

AL Huntsvilla Component Distr.. 205-883-7501 

AZ Phoenix, TrI-TeK Ina . 602-371-0860 



ELECTRONICS 

( 415 ) 834-5888 

610 E. 10th St.. Oakland. CA94606 



( 213 ) 452-8002 



Manufacturers and ^les Offices Directory 


AZ Tempa Circuit Spedaiist Co. .. 602-966-0764 

CA Garden Grove, Richey/Westem Elcbm 

. . 714-895-0060.800-227-0060 

CA Gardena, California Switch & Signal Co. 


. 213-538-9830 

CA Industry, Ital Elctra Sis., Ina.818-968-8515, 

714-990-0922 

CA Lakeside Mouse’ Elctra Corp... 619-449-2222 

CA San Die^ Richey/Westem Elctms. .. 619-271-4511 

San Jose, Richey/Westem Elctms. ... 408-727-7411 

CA Santa Monica, Master Distrs.. 213452-1229 

CA Sunnyvale, Penstock . 408-727-1200 

CA Sunnyvale Target Elctms. Ina. 408-734-5611 

CO Denver, Integrated Elctme. 303-292-6121 

CT East Haven, J.V.EIctm& . 203-469-2321 

CT Wallingford. Cronin Elctme . 203-265-3134 

FL Altamonte Springe Pioneer Technigs. Grp, Ina 

. 407-834-9090,800432-6094 

FL Miami, Elctra Equip Co, ina.305-871-3500, 

800-432-1235 

IL BensenviileVoy^erElctmeCoq}. ... 312-860-1300 

IL Chicage Bell Inde. 312-640-1910 

IL Chicage Newark Elctme . 312-784-5100 

IL Elgie Allied Elctme .. 312-697-8200 

IL Elmhurst. Senxcorxiuctor Specialiste Ina 

. 312-279-1005 

IL Northbrook. Classic Compe . 312-272-9650 

IN CarmeL Altex Elctme, Ina ....317-848-1323, 

800-692-6039 

MD Gaithersburg Pioneer Technige Grp, Ina 

. 301-921-0660 

MD Jessup Treeko Elctme, Ina . 301-792-0112 

MA Billerice Mayer Co, Ina. 508-667-6900 

MA Needham, Cronin Elctme, ina . 617-449-5000 

Mi Grand Rapide S-F Eicha Supp Ina .. 616459-0216 

Ml Southfield, Michigan Lectrols Corp. ....313-353-1350, 

800445-5714 

MN Minneapolie Stark Elctma. 612-332-1325 

MO Maryland Hgts, Chelsea Inde. 314-997-7709 

NJ Randolph, Mouser Elctra Corp.. 201-328-3322 

NM Albuquerque Betatron Elctme. 505-821-1122 

NM Albuquerque IntL Elctme. 505-291-9951 

NY Farmingdale Pride Elctme . 516-2934020 

NY Farmingdale SAL. 516293-2710 

NY MamaronecK Logicomp Elctme . 914-698-9332 

NY Rochester, Masline Elctme. 716-546-5373 

NC Greensboro. Hammond Elea . 919-275-6391 

NC Raleigh, So. Eastera Elctme. 919-828-2311 

NC Winston-Salern, Kirkrnan Elctrns.. 919-722-9131 

OH Cleveland, Alpha Distr. Corp.. 216-659-7100 

OH Dayton,TheStotts-FriedmanCo. ..... 513-2965555 

OK Oklahoma City, Electro Entrs, Ina .... 406427-6591 

PA Philadelphia Herbach & Rademan, Ina 

. 215-4261700 

PA Philadelphia PEi/Genesis Elctme .... 215-673-0400 

SC Greenville EMSCO. 806233-4121 

SC Taylore Cantrell Whie. . 8062661194 

TN Knoxville MAC-1 . 6169664143 

TX Austie Southwest Elctme . 512-837-8971 

TX Austip The Allair Co.. . 512-837-4490 

TX Farmers Branch, Force Elctme Ina of Texas 

. 214-247-9955 

TX Fort Worth, Allied Elctme. 817-3365401 

TX Houstoa Force Elctme ina of Texas 

. 716561-8644 

TX Houston, The Altair Co.. 713462-3029 

TX Mansfield,MouserEictmCorp ....... 817-4864422 

TX Richardson, Souttrwest Elctms. ... 214-234-3050 

TX Richardson, The Altair Ca. 214-231-5166 

TX Stafford, Southwest Elctme... 716240-4000 

Wl Milwaukee Marsh Elctme .. 414475-6000 


lEI-ISKARA ELECTRONICS INC, INC. See Iskara 
Electronics, Inc. 

lERC, 135 W. Magnolia Btvd, Burbank CA 91502, Tel: 216 
8462481, TWX: 910-4962206, ESYLNK: 62951515, FAX: 


816848-8872; FSC Na: 98978; EmpL: 97; Sis. Mgr: Dan 
K^hum; Oi^.Mgr.* Ken McPherson .... C*1661-1663 

Local Sales Offices & Reps 

AL Huntsville Murcota C(^ . 2065368476 

AZ Scottsdale BSE ina . 602-483-0373 

CA Fremont, Vic/Tal Sle... 416651-6420 

CA San Diego, Coastal Eictm. Sle. 6164594148 

CA Santa Clare Ross Mktg Assoce. 406988-8111 

CA Sherman Cake Wes4< Assoc, Ina.... 8169961302 

CO Denver, Elcom, Ina . 303-337-2300 

FL Boca Raton, Sle Specialties ... 3063965371 

FL Plant City, Sla Specialists. 816754-1329 

FL Tetir^le Terrace Sle Specialists. 8169860561 

IL Mt Prospect, Magnuson & Assoce ... 312-956-0700 
IN Indianapolie Magnuson & Assoce .... 317-247-5108 
KS Leawood, Thunderbird Tech. Sle & Svcs, Ina 

.... 913642-7220 

KS Wichite Thunderbird Tech. Sle.. 316-684-3941 

MA Lexington, Hathaway Elctms, Ina. 617-861-7010 

MN Minneapolie Magnuson Assoce. 612-521-1235 


MO Maryiarxi Hei^ite Thunderbird Tech. Sle & Svce, Ina 


... .............. 314-567-6488 

NJ Wayne0-T.Assoce,Ina.. 201-694-6040 

NM AHxjquex^ Rep New Tech .. 5062^2582 

NY Rochester, Ossman Comp Sle Corp 

. 7164244460 

NY Syracuse Ossman Comp Sle Corp .. 315437-7052 

NC Winston-Salern, Murcota Corp. 916722-9445 

OH Cleveland, Norm Case & Assoce. 216333-0400 

OR Portland, Frank Jackson & Assoce ... 506645-8511 

PA Philadelphie Kenneth a Erdman Ca 

... 216224-1833 

TX Carrollton, Connec-Tek. 214-2461266 

TX Houstoe Barry Sle, Ina. 716784-5860 

TX Richard^B^Sis, Ina .. 214-234-0255 

UT Salt Lake City, Elcom, Ina . 801-4867415 

WA Redmond; Frank Jackson Assoce .... 206-881-7277 

Wl Milwaukee Magnuson Assoce . 414-9368344 

Can Burlington, Ont, White Radio Ltd.. 416-632-6894 

Can MontreaL Qua, While Radio Ltd. .. 514481-0158 

Local t^slributors 

AZ Phoenix, Arizona Compe Ca. 602-2665655 

CA Anaheirr^,DECOEleclroniceIna...... 714-6368252 

CA Canoga Pk, Tim-Co Comp Sle. 816992-5040 

CA Chatsworth, Jacon Fasteners & Elctme 

.. 8167062901 

CA Chatsworth, Mil-Comm Distre .. 2169963111 

CA City of Indu^, Ital Elctme.. 816968-8515 

CA San Diege Deco Elctme . 619-6961595 

CA San Diego, Timco Sle . 6162361161 

CA San Jose Rose Elctme . 4062669700 

CA Sautee Mouser Elctme. 619-4462222 

CA Sunnyvale Power Supply Comporrents 

. 406737-1333 

CO Englewood, Indelco. 303-694-9444 

CT Bridgeport, Park Distre, Ina. 2063667200 

FL Clearwater, Lynch Gentry Assoce .... 8134362697 

FL Winter Park, Distributor Sle. 407-647-8164 

IL MtProspect, Magnuson & Assoce .... 312-956-0700 

MD Towsoe Jones-Maryland Elctme. 301-8265721 

MA Billerice AW. Mayer Co, Ina. 617-2262255 

NJ Randolp^ Mouser Elctme. 201-3263322 

NY Bohemia Car-Lac Eictm. IndL Sle .... 516567-4200 

NY E Syracuse Modutex Corp.. 315437-7052 

NY West Hempstead, March Elctme.. 516-4854700 

OH Englewood, Argent Inde, Ina. 513-8368633 

OR Portland, United Radio Supp .. 5062365341 

PA McKeesport Bamo Radio. 412-751-5966 

Rl Providence William Dandreta & Co. .. 401-861-2800 

TX El Paso, ERA. 9168563600 

TX Houstoe LenertCa . 7162261465 

TX Mansfiekt Mouser Elctme. 817-4834422 

WA Seattle Rose Elctme. 2067214997 

WA Seattle Unfted Radio Supp. 806547-4557 

WA Spokane Rose Elctme. 506624-8867 


(@> 


FAX: 516-334-5988 

lET LABS, INC., 534 Main SL Westbury, NY 11590, Tel: 
516334-5959; FSC Na: 62015; Sis. Mgr: Sam Sheena 

. ... 0*12861293 

IFR SYS. INC, 10200 W. York SL Wichite KS 67215, Tel: 
3165224981, TWX: 916741-6952, FAX: 316524-2623; 
EmpL: 700; Ste. Mgr.'T.Dideum 



ILC DATA DEVICE 
CDRPDRATIDN 


FAX: 516-567-7358 

ILC DATA DEVICE CORP., 105 Wilbur PL BoherNe NY 
11716, Tel: 516567-5600, TWX: 3166862203; FSC Na: 
19645; EmpL: 910; Ste. Mgr: J. P. Sheahan; Dtef. Mgr: 


Marshall Lacoff.. 0*1182-1183 

Local Sales Offices & Reps 

AL Huntsville Montgomery Mktg.. 2068360498 

AZ Scottsdale Fred Board Assoce ....... 606994-93% 

AZ Tuscoe Fred Board Assoce .. 6062961508 

CA Fallbrook Gary CNIcote & Assoce ... 6167267678 
CA Gardm Grove H-C Data Dvce Corp .. 714-895-9777 
CA Santa Clare ILC Data Dvce Corp •••■ 406244-0831 
CA Woodland Hille ILC Data Dvce Corp 

. 816992-1772 


North American offices only. Fbr worldwide reps & distributors, see Vol. W. EEM 1989 
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Manufacturers and Sales Offices Directory 


IMCMA 


CO Englewoo4 Quorum 3 Si& Grpi. 303-799-8100 

CT Canton Center, Dynamic Sis. of New Eng. 

... 203-693-6567 

FL Cleanwater Beach, Penott Assocs. .... 813-443-5214 

FL Orlanda Penott Assocs.. 407-298-7748 

FL W. Palm Beach, Penott Assoca. 407-790-5722 

GA Norcross, Montgomery Mktg., Inc.. 404-447-6124 

IL Des Plaines, Elctm. Mktg.. 312-298-2330 

IN Carmel, Giesting & Assocs.. 317-844-5222 

KS Lenexa, Dytec/South.. 913-888-0215 

KS Wichita, Dytec South, Inc. 316-945-7090 

MD Frederick, ILC Data Dvc Corpi.301-898-3121 

MA Burlington, Dynamic Sis. of New Eng. 

. 617-272-5676 

Ml Coloma, Giesting & Assocs. . 616-468-4200 

Ml Comstock Pic, Giesting & Assocs. .... 616-784-9437 

Ml Uvonic Giesting & Assocs.. 313-478-8106 

MN Eden Prairie, Comprehensive Tech.... 612-941-7181 

MO MarylandHgts.,D^ec/South ......... 314-739-0665 

NJ Totowa. ILC Data Dvca.Coip.. 201-785-1734 

NM Altxjquerquc Nelco Electronix. 505-2931399 

NY E Rochester, Tri Tech Elctma. 713385-6500 

NY Endwell, Tri Tech Elctms.. 607-754-1094 

NY Fayetteville, Tri Tech Elctms. . 315-4432881 

NY Fayetlevillet Tri-Tech Elctms, Inc. 315-4432881 

NY FishWII, Tri Tech Elctms.. 914-897-5611 

NC Cary, Montgomery Mktg., Inc . 919-467-6319 

NC Rai^h, Montgomery Mktg; Inc. 919-851-0010 

OH Cincinnati, Giesting & Assocs. . 5133831105 

OH Cleveland, Giesting & Assocs. . 213261-9705 

OH Dayton, Lionel Fedotin. 5132739345 

OK Tulsa, Bonser-Philhower Sis. . 913744-9964 

OR Portland; Venture Elctms.. 503-624-0617 

PA E Lancaster, Electro Rep. 717-2935877 

PA Pittstxjrgh, Giesting & Assocs.. 412-963-0727 

TX Austin, Bonser-Philhower Sis.. 512-3439186 

TX Houston, Bonser-Philhower Sis.. 713782-4144 

TX Richardson, Bonser-Philhower Sis..... 214-234-8438 

UT Salt Lake City, Quorum 3 Sis. Grp. .... 801-9439227 

VT Burlington, Dynamic Sis. of New Eng 

. 802-863-6665 

VA Vienna, ILC Data Dvcs. Corp. . 7038937989 

WA Bellevue, Venture Elctms.. 206-454-4594 

Wl Waukesha, Electron Mktg . 414-547-1505 

Can Montreal, Repco Engrg. 514-694-1877 

Can Ontario, Repco Engrg Co., LTD. 416-6731459 


ILC TECHNOLOGY, INC., 399 Java Dr, Sunnyvale, CA 
94089, Tel: 4037437900, TWX: 9133339389; S/s. Mgrj 
Lynn Reiter 



FAX: 312-673-2850 

ILUNOIS CAPACITOR, INC^ 3757 W. Touhy Ave, 
Uncolnwood, IL 60645, Tel: 312-6731760, TELEX: 72- 


4361; EmpL: 64; S/s. H4grj C. Kurland .... A«1080-1081 
Ijocal Sales Offices & Reps 

AL Huntsville Electramark . 2038334400 

AR Little Rock, Doby Assocs, Inc . 501-221-0326 

CA San Jose, Arnold Tech. Sis, Inc . 403954-0400 

CA Woodland Hilts, Illinois Capacitor, Inc 

.. . 8033233652 

CO Denver, Undberg Cc . 3037539033 

CT Bristol, Technig Prods. Grp. . 2035831643 

FL Cleanvater, KKP. Assocs, Inc . 813797-4447 

FL Pompano Bch, HHP & Assoca. 303971-5750 

FL Winter Pk, H.H.P. Assocs, Inc . 407-740-0320 

GA Norcross, Electramark. 404-4437915 

IL Uncolnwood, Illinois Capacitor, Inc ... 312-6731760 

IN Greenwood, Valentine & Assocs. . 317-8832260 

IN South Bend, Valentine & Assocs. . 2132837070 

lA Marion, AEM, Inc. 313377-1129 

KS Lenexe AEM Inc. . 913888-0022 

MA Brookline, Technology Prods. Grp .... 617-731-0858 

Ml Farmington Hills, Tritech Sis. Inc . 3135533370 

Ml Kalamazoo, Tritech Sis. Inc. 613382-5570 

MN Golden Valley, Highland Elctm. Sis. Co. 

. 612-5432123 

MS Jackson, Doby Assocs.. 601-981-1138 

MO Bridgeton, AEM, Inc. . 314-2939900 

MO Hazelwood, AEM, Inc. 314-731-2240. 

MO Hazelwood, Jim Moore & Assocs.. 314-731-2240 

MO Kansas City, AEM, Inc. 8137530262 

NJ Englewood Clifls, Masin-Escp Inc .... 201-5638868 

is^ Albuquerque, Unctoerg Cc. 503881-1006 

NY Clinton, Advanced Comps. Corp. 315-853-6438 

NY Endicott, Advanced Cornps. Corp ..... 607-7833191 

NY Hauppauge, Masin-Esco, Inc ......... 5132733500 

NY N. Syracuse Advanced Comps. Corp 

.. 315-6932671 


NY Rochester, Advanced Comps.. 713544-7017 

NY Scottsvillp Advanced Comps. Corp ... 7138831429 

PA Narberth, J. Bryson Assocs. . 215-664-6460 

TX Austin, A-l-D Elctmc. 512-4531938 

TX Irving A-l-D Elctma. 214-790-4761 

LTT Salt Lake City, Undberg Co. . 801-277-2643 

VA Forest, Bresson Assoca . 8035235512 

Wl Milwaukee, Erdman Ste. Co. . 414-281-1330 

Lxx^aJ Distributors 

AL Huntsville, Hammond Elctma. 203830-4764 

AZ Phoenix, Arizona Compa Co. . 602-2635655 

AR Ft Smith, Carlton Bates. 501-6438201 

AR Little Rock Carlton Bates. 501-562-8100 

AR Pine Buff, Carlton Bates . 501-5331354 

AR Springdale, Carlton Bates Co.. 501-7535012 

CA Anaheim, A to Z Elctma. 714-632-1620 

CA Canoga Park, Myco Elctra Supp. . 8133432025 

CA Huntington Bch., Capacitor Speciaitists IntL 

.. 714-8431815 

CA Milpitaa California Capacitor. 403262-6000 

CA Milpitaa Projections Unltd.. 403942-1717 

CA San Diego, Neumann Eictma. 619-6933005 

CA San Diego, Projections Unltd.. 619-4537900 

CA Tustin, Projections Unltd. . 714-544-2700 

CO Colorado Springa Kimball Elctma .... 7135237066 

CO Englewood, Indelco.. 303-694-9444 

CO Englewood, NEP Eictma . 3037939898 

CT Wallingford, Midstate Elctma . 2032639900 

FL Ft Lauderdala Hammond Elctma .... 3039737103 

FL Melbourne GRa/Rome Elctma. 407-242-8151 

FL Orlando, Hammond Elctma. 407-841-1010 

GA Norcrosa Hammond Elctma. 404-4431996 

ID Boise Kimball Elctma . 203342-3559 

ID Pocatello. Kimball Elctma . 203232-2201 

IL Northbrook Classic Compa . 312-272-9650 

IL Wood Dale NEP Elctma . 312-595-8500 

IN CafTnel,ALD.. 317-8431323 

KS Wichita RSC Elctma .. 313267-5213 

LA Shraveport Cailton Bates . 3136339975 

MD Beltsville, Resoo/Washington. 301-937-9100 

MD Columbia G.RS. Eictma Co. Inc. . 301-995-6744 

MA HopWntoe ADD Elctma Corp . 617-4335010 

MA Woburn, Lorcor. 617-9335024 

Ml Grand Rapida CaWer Elctma.. 616-6937400 

MN Eitzen, Capacitor Assoca. 507-4933306 

MN Fridley, Voyager Elctma . 612-571-7766 

MN Minneapolia Bergquist Co.. 612-8332322 

MO Kansas City, Walters IndL Supp. . 813531-7015 

MO Springfield, Carlton Bates. 417-862-1699 

MO St Charlea Finnigan Elctma. 314-946-6201 

NJ Camdee GRS. Elctma Co, Inc. . 603964-8560 

NJ Clifton, J-Mar Elctma. 201-772-6400 

NJ Roselle Lectron Ind.... 201-2435859 

NY Buffalo, Summit Distrbg . 713887-2829 

NY Elmsford, Ancar Elctma . 914-592-7100 

NY Hauppauge Breadline Etotma. 513231-4100 

NY Johnson City, Help Eictma . 607-7233528 

NC Greensboro, Hammond Etotoa. 913275-6391 

OH Akron, AESCO Elctma. 213762-8818 

OH Centersville ALD. 513-4330067 

OH Cincinnati, Hugh^-Petera Inc.. 513351-2000 

OH ancinnati, URI. 513761-4030 

OH Columbua AESCO Elctma . 614-882-6762 

OH Columbua Hughes-Petera Inc. . 614-294-5351 

OK Oklahoma City, Carlton Bates. 405-681-4446 

OK Tulsa Altair Elctma.. 913252-5781 

OK Tulsa Carlton Bates. 9132531626 

PA Exton, VSH Elctma. . 2133632250 

PA Reading GRS. Elctma Co, Inc. . 2133734477 

TN Memphia Carlton Bates . 901-3633539 

TN Nashville Carlton Bates . 613244-3582 

TN Richardson, RSC Elctma . 214-644-3444 

TX Austip Allair Elctma.. 512-837-4970 

TX Houston, Altair Elctma. 713-462-3029 

TX Richardsop Altair Elctma. 214-231-5166 

TX Texarcana Carlton Bates. 214-792-6923 

UT Salt Lake City, Kimball Elctma. 801-3232075 

WA Bothell, Projections Unltd.. 206-4832147 

Wl Milwaukee Badger Capacitor Sla. 414-281-1330 

Wi New Berlip Classic Compa Supp Co. 

. 414-7835300 

Wl New Berlip NEP Elctma. 414-7839100 


ttUrmis Lack 


FAX: 312-537-1881 

ILUNOIS LOCK CO., The Eastern Co., 30i w. Hintz 
Rd, Wheeling IL 60090, Tel: 312-537-1800, TWX: 913 
651-0221; EmpL: 120 . B-17531757 


ILP MFG. INC., 250 Wildcat Rd, Downsview, Ont, CAN 
M3J 2N5, Tel: 416-667-9914, FAX: 413667-8928; EmpL: 


25; Sis. Mgr: Howard Gladstone... A*2310-2311; 

D«1012 

Local Sales Offices & Reps 

AZ Scottsdale Mayfield Mktg, Ine- 602-9933142 


CA Burbank DarcoOe Angelo, Rothman & Co. 

. 813504-2425 

FL Deerfield Beach, Jack Krutech & Assoca, Ine 


. 303427-4202 

GA Tucker, Stephen & Assoca, Ine. 404-493-4666 

IL Park Ridge Bob Bums & Assoca. 312-8239260 

MA Hingharp Shain Assoca, Ine . 617-7432334 

NH Nashua Shain Assocs, Ine. 603881-4881 

NC Raleigh, Eastern Elctma. 919-8737591 

OH Daytop J.C. Hofstelter Ce. 5132931010 

OR McMinnville Electro-Design . 503472-0481 

TX Lewisville Jim Hughes Ce . 214-221-1536 

WA Redmond, Electro Design. 2038637400 


IMAGE GRAPHICS, INC, 917 Bridgeport Ave, Sheltop CT 
06484, Tel: 2039230100, FAX: 2039239705; FSC Ne: 
5M867; EnpL: 100; Sis. Mgr: Putnam Morgan 

IMAGING & SENSING TECHNOLOGY CORP, 
Westinghouse Circle Horseheada NY 14845, Tel: 607- 
7933372, TWX: 513252-1588, FAX: 607-796-3279; 
EmpL: 360 



FAX: 602-7932808 

I.M.C., (International Microtronics Corp.), 3930 E 
Tennessee St, Tusoop AZ 85714, Tel: 602-7437900, 1- 
8034333767. 0*13931401 


LjocsJ Sales Offices & Reps 

IL KTEK. 312-6339612 

LA RE Owena Ine. . 504-8835813 


Local Distributors 

CA Tech-Ser, Ine. 

CA Tech-Ser, Ine. 

DE Electra-Tech . 

IL Data Elctma. 

IL Data Eictma. 

IL Pacific Inda ....... 

IN Data Elctma. 

lA Data Elctma. 

MA CalibronInstra .... 

MN Data Elctma. 

NJ Electra-Tech . 

NY Masline Eictma,tne 

OR HLS. 

TX Seaton Corp ...... 

TX TextroL Ine. 

VA Meter Metrics. 

Wl Data Elctma. 


4134931004 

2133737200 

301-877-0344 

800-621-8288 

312-283-0300 

312-352-3500 

317-3535388 

803521-8278 

617-894-8440 

612-5531434 

2132437455 

7135435373 

5036435648 

214-9839860 

214-484-9961 

804-2731431 

803621-8276 


IMC MAGNETICS CORP, Arizona Div, 1900 E Fifth St, 
Tempe AZ 85281, Tel: 602-9634441, TWX: 913951- 
0001, FAX: 602-9635026; Sis. Mgr: Joseph Gute 


^imc 


IMC MAOIMETICS CORP. 


FAX: 516-938-0752 

IMC MAGNETICS CORP, Exea Off, 100 Jericho 
Quadrangle Ste 221, Jericho, NY 11753, Tel: 513933 
0800, TWX: 513221-2126; EmpL: 1,300; Sis. Mgr: R 
Kintner 


IMC MAGNETICS CORP, Eastern Div, 570 Main St, 
Westbury, NY 11590, Tel: 513334-7070, TWX: 513222- 
4469, FAX: 513334-7723 


IMC MAGNETICS CORP, Fbrida Division, 14025 N.W. 
60th Ave, Miami Lakea FL33014, Tel: 305-822-2558, FAX: 
305-8233850 


IMC MAGNETICS CORP, IMC/Hansen, Box 23, 
Princelop IN 476730023, Tel: 812-3833415, FAX: 812- 
386-6387; S/!5. Afgr.'George A Gilbert 


EEM 1989 


North American offices oniy. For worldwide reps & distributors, see VoL W. 
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IMCMA 


Manufacturers and Sales Offices Directory 


IMC MAGNETICS CORP^ Thermal Products Group, 
100 Jericho Quad, Sta 221, Jericho, NY 11753, Tel: 516- 
938-0800, TWX: 510-221-2126, FAX: 516-938-0752; Sis. 
Mgr: R Lavochkin 

IM/D CORP, 540 Commercial St, Manchester, NH 03101, 
Tel: 603-669-5224, FAX: 603-669-3826; EmpL: 12; Sfe. 
Afgr.-Frank N. Haigh 

IMEC CORP, 3065 Beyer Blvd, San Diego, CA 92154, Tel: 
619-690-2622; EmpL: 1400; Sis. Mgr: R L Hill 







Since 1971 


FAX: 818-886-4658 

IMPERIAL ASTRONICS, Meridian Inti. Corp., 19151 
Parthenia St J, Northridga CA 91324, Tel: 818-886-7672; 
EmpL: 38; &s. Mgr: Laurie L&e, GM . . A«1951 

Locad Sales Offices & Reps 
CA American Canyon, Jacobson & Assoca 

... 707-552-4412 

i.M.S. EQUIPMENT, INC, See Woridnet Marketing, 
Inc. 


IL Chicago, Brock & Cushman . 312-622-4110 

TX Austin, Comptech. 512-3480300 

TX Houston, Comptech . 718492-0005 

TX Irving,Comptech . 214-751-1181 

VA Front RoyaL Eltron Sis. Inc . 703-635-7201 

WA Bellevua N.R Schultz Cc . 206454-0300 

WA Redmond 

Can Brampton, Ont, Designti’onics . 416-7985155 

Local IXstributors 

AZ Tempo; Harper SLD.. 602-967-1464 

CA Compton, Harper SID. 2189785090 

CA Fremont Terminal Sis. Corp.. 415-6587722 

CA San Diego, Harper SID. 6185782500 

CA San Josa Compass Compa. 408-432-7575 

CA San Jose, Harper SID ... 4089489490 

GA Norcoss, Applied Power . 404-263-0421 

IL Palatine, OHM Electronics. 312-3585500 

MA Westborough, In-Stock Prod.. 5088785750 

MO St Louis, Beckwith Elec. 314-343-6463 

NJ West Berlin, GCI Corp. 608768-6767 

OK Oklahoma City, Radio Supfx Inc. 408232-6127 

TX Irving, Harper SID.. 214-621-0500 

WA Redmond, Priebe Elctma. 208881-2363 


INDEPENDENT CABLE, INC, 43 Broad SL Hudson, MA 
01749, Tel: 617-562-9913; EmpL: 120; Sfe. Mgr: Gary W. 
Nace 


Distributor 


IMTRONICS INDUSTRIES, 11930 31st a N, St 
Petersburg, FL 33716, Tel: 818572-9010, TELEX: 566027 
IMTRON CWTR UD, FAX: 818572-9012; EmpL: 10; Sfe. 
Mgr: Steven B. Cohen 

INCONIX CORP, See Hancock Electronics Corp. 


FAX: 714-978-2411 

INDUCTOR SUPPLY, 1849 W. Sequoia Ava, Orange, CA 
926681017, Tel: 714-9782277, 8088541881,800472- 
8421; EmpL: 32; Sfe. Mgr: Neai McDonald Ruben Ramirez, 

..A-1252 

696, 707, 720, 729, 791,813 | 


ELINA 

FAX: 408433-9330 

INDEK CORPORATION, 2360 Qume Dr, No. A, San 
Josa CA 95131, Tel: 408432-1199, TELEX: 
176476ELINA; EmpL: 7; Sfe. Mgr.’Charles Granata* Dist. 


Mgr.'AnkeVanoverbeek.. C«1664-1668 

Locad Sales Offices & Reps 

AZ Phoenix, CPS Assoca, Inc.: 602-2481097 

CA San Diega K-Tronics. 6185487155 

CA San Josa Veer Mklg.. 408432-1818 

CA Tustia C & N and Assoca, Inc . 7147389137 

CA Valencia C & N Assoca Inc. 8082545844 

CO Denvor,AKIEntpra .. 3083884488 

GA Norcrosa Mountain Electro Mktg. 4044485594 

ID Boisa N.R Schultz Co. . 208377-8686 

IN Granger, Gregory Sla Co.. 218272-9626 

MA Topsfield Uberty Electro Mktg . 508887-6655 

Ml Brighton,AP.Assoca. 3182286550 

MO Florissant Deltron Co, Inc. 3148380033 

NJ CherryHilL Vantage Sla Co. ...... y... 608424-6777 

NY Glen Cova Dyno-Rep . 516-6781598 

OH Columbua Tom Mulligan Co. . 614-457-2242 

OH Daytoa Tom Mulligan Co. .. 518254-0202 

OK Tulsa Comptech . 918-622-7744 

OR Beavertoa N.R SchuHz Co..... 503-6481644 


r^si 


INDUSTRIAL DEVICES 


Over 
100,000 
Indicators 
& LED’s 
in Stock. 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 a jn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 



FAX: 818-8881490 

INDUSTRIAL COMPUTER DESIGNS, INC., 31264 
La Baya Driva Westlake Village, CA 91362, Tel: 818888 
3179; EmpL: 20; Sis. Mgr: Laura L Webb, Sla Mgr./Sr. VP 
.. D*1185 

INDUSTRIAL CONTROL CO, 3100 Pineda Ava, 
Rockledga FL 32955, Tel: 407-2587105; EmpL: 15; Sfe. 
Mgr: |. Nobilio 

INDUSTRIAL DEVICES CORPORATION, 35 Pamaron 
Way, Novato, CA 949486284, Tel: 4188883535, FAX: 
4188882094; EmpL: 25 


INDUSTRIAL DEVICES, INC., 260 Railroad Ava, 
Hackensack NJ 07601, Tel: 201-4888989, FAX: 201-488 
6911; FSC Nc: 91802; EmpL: 275; Sfe. Mgr: Michael 


Diceglle. 8*1158-1162 

Local Sales Offices & Reps 

AL Huntsvilla South Design & Mktg . 2088883623 

AZ Phoenix, More Sla, Inc ... 602-7889181 

AZ TempaWestRep. . 602-8289932 

CA Los Angelea Universal Compa. 213-641-4255 

CA Santa Clara WestRep. 4089888833 

CO Englewood Harthun Assoca, Inc. 308792-5050 

FL Casselberry, Dyne-A-Mark Corp.. 308831-2822 

FL Clearwater, Dyne-A-Mark. 818441-4702 

FL Ft Uuderdale, Dyne-A-Mark Corp..... 308771-0114 

IL Chicago, Rendeil Sia Cc (RSC) . 312-5381820 

IN IndianapoliaElctm.MktgConstta .... 317-2581668 

MD Columbia PSA Inc. 2182480513 

MA Westborough,AnchorEngrg .. 617-8780573 

Ml E Detroit Fred Harris & Assoca. 3187785430 

MN Minneapolia Elec Comp. Sia.. 612-9382594 

MO Blue Springa KKB, Inc .. 818229-0001 

MO St Louia KKft Inc. . 314-647-2000 

NY Glen Cova Dyno-Rep . 5186781598 

NY Rochester, Apex Assoca .. 718254-6050 

NC Raleigh, Spears & Assoca. 9187987606 

OH Dayton, J.C.Hofstetter Co. . 5182981010 

OH Medina J. C. Hofstetter Cc. 218241^1880 

OR Hillsboro, Temco Northwest . 503-6488375 

PA Hickory, J. C. Hofstetter Cc. 412-3582305 

PA Trevosa PSA Inc. 218245-0513 

SC Greenvilla Spears & Assoca .. 808877-9088 


TX AusfiaFlF.KimballCo. .. ........... 512-4485284 

TX Houstoa Ft F. Kimball Co. ... ....... 718890-8810 

TX Richarcfeon, R F. lOmball Co. ......... 214-231-3447 

WA Both^t Temco Northwest .. 206-821-5434 

Locad IXstributors 

AZ Phoenix, Dalis Elctra Supg ..... .. 602-2782885 

CA Fremont Allied Elctma .. 418487-5250 

CA GardenaCalif.Switch&Signal ....... 2187782330 

CA Los Angelea Elec Switches...213-664-1141 

CA Milpitaa Zack Elctma. 4089485432 

CA S. San Francisco, Steven Engrg_ 4185889200 

CA Sacramento, Zack Elctma. 916-446-3131 

CA San Diega Shanks & Wright,... 618239-()176 

CA San Diego, Sigma Elctma .. 714-5682000 

CA S£vr Frandsca Zack Elctma...... 415-6281444 

CA San Josa Quement Elctma . 4089985900 

CA San Josa Rose Elctm. Distrbg Co. .. . 408943-0255 

CA Santa Ana Sunray Lighting Inc . 714-5583630 

CA Tustia Allied Elctma .. 714-6684190 

CO Arvada Denver Beta... 303431-7161 

CO Denver, Allied Elctma .. 3087981662 

CO Denver, Coa Parts . 303-6285313 

CT Bridgeport Parkbistra .. 203-3^7200 

CT Wallin^ord Sager Electrical Supp..... 2082684600 

FL Pompano Bch, Allied Elctma.. 3089783008 

FL Tampa Specialty Distrbg Co.. 813-8783315 

FL W. Palm Beach, Nurmi Elctm.. 305-686-8553 

GA Atlanta Wholesale IndL Elec . 808282-1857 

GA Norcrosa Whitehead Elctma . 404-923-6667 

IL Elgla Allied Elctma. 312-697-8200 

IL Rockford M'rd-West Associated. 818962-8036 

IL Villa Park, Melvin Elctma.. 312-2785015 

IL Wheeling HawkEIcbma . .. 8088434295 

IL Wood Dala Electro-Kinetics.. 312-595-6700 

IN East Chicago, ACRO Elctma . 312-3781269 

IN Evansville Hutch & Son. 8124287201 

IN Fort Wayna Bell Inda . 2194283422 

IN Indianapolia Beil Inda ... 317-634-8202 

IN South Bend Genesis Elctma. 218287-2911 

lA CedarRapida Dee Elctma .. 3183687551 

KY Bowling Green, Crescent Elctma. 502-842-2444 

LA Lafayette Ralph's. . 318234-4507 

MD Rockville Capitol Radio Whisra . 301-881-2270 

MA Hingham Sager Elec Supp. . 617-7486700 

MA N. Wilbraham IndL Compa . 418596-3854 

MA Norwood Gerber Elctma. 617-3282400 

MA Worcester, Coghlin Elect.. 617-7588311 

Ml Flint Shand Elctma . 3187488940 

Ml Uvonie Shand Elctma.. 517-7982527 

Ml Saginaw, Shand Elctma. 318591-3980 

MN MinneapoliaBergquistCo....... 612-8382322 

MN Minneapolia Elctm Center.. 612-371-5200 

MN Minneapolia Stark Elctma.. 612-332-1325 

MO Kansas City, Chelsea inda. 818842-8556 

MO Maryland Hgta, Chelsea Inda. 314-997-7709 

MO St Louia Van Sickle Radio-Elec. 314-621-5000 

NE Uncole Scott Elctm Supp. 402-4688221 

NJ Hanover, State Elctma Parts. 201-887-2550 

NJ Oakland Relay Spec. 201-337-1000 

NY Albany, E E Taylor Ca. 5184387811 

NY Buffalo, Summit Dlslra. 718887-2800 

NY Hauppkuge Breadline Eictma. 5182314100 

NY Hauppauge Sager ElctrL Supply Cc .. 5183481300 

NY Hempstead Elctm Equip. 800-6481605 

NY Mt Vemoe OAR IndL Elctm Sla • • •• 914-6982224 

NY Rochester, Simeona Elctma.. 7183283230 

NY Rochester, Summit Elctma . 716-334-8110 

NC Raleigh, Sager. 9188589550 

NC Raleigh, Southeastern Radio Supp ... 9188282311 

OH Cincinnati,Hughes-Peters .. 513-351-2000 

OH Columbus, Hughes Peters. 614-294-5351 

OH DaytoeStotts-FriedmanCo. .. 5182985555 

OK Tulsa, PEI Genesis .. 918622-8520 

OR Beavertoe Murphy Elctma . 503-642-2001 

OR Portland United Radio Supp ......... 5082387151 

PA Erie REM Elctma .. 814-4585626 

PA HarrisbUrg Cumberland Elctma . 717-2385883 

PA Philadelphia, PEI/Genesis. 2186780400 

TN Memphia Bluff City Elctma.. 901-3489500 

TN Nashville, Randolph & Rice. 6182585601 

TX Ft Worth, Allied Elctma.. 817-3385401 

TX HoustoaAltairCo...... 713462-3029 

'TX Richardsoa Altair Ca... 214-231-5166 

TX San Antonia Sherman Elctma Supp 

...'..... 518224-1004 

UT Salt Lake City, Standard Supp.. 801-4883371 

VA GlenAileaHermitageDistra 804-7983830 

WA Redmond Murphy Elctma .. 208881-1234 

WA Seattfe, Allied Elctma ....... . 208547-2827 

WA Spokane Radar Elec ................ 508747-3053 

Wl Milwaukee Marsh Elctma ... 414475-6000 


710 North American offices oniy. FOr woridwide reps & distributors, see Voi. W. 
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Manufacturers and Sales Offices Directory 


INLAND 



FAX: 703-731-0847 

INDUSTRIAL DRIVES, A Kollmorgen Div..20i Rock 
Rd, Radfold, VA 24141, Tel: 703-639-2495, TWX: 710- 


875-3743; FSC No.: 11384; EmpL: 343; Sis. Mgr: Jim 

Webb/ Robert White Jr./ Robert Foster ... 8*1258-1259 

Lx)cal Sales Offices & Reps 

CA Laguna Hills, Industrial Drives . 714-581-3626 

CA Milpitas, Maxim Elctms. SI&. 408-946^1 

CA Signal Hill, ThorsonCa of Sa Calif.... 213-595-0361 

CO Longmont, Piper SI& Co.. 303-443-5337 

CT Madison, Tedicko, Inc. . 203-644-4330 

GA Atlanta, Industrial Apparatus Co.. 404-875-8086 

IL Ariington Hgts., Industrial Drives . 312-981-1433 

IN Indianapolis, J.N. Fauver Ca. 317-872-3060 

MA Topsfield, Whitehead Assoca. 508-887-8050 

Ml Madison Hgts., J.N. Fauver Co.. 313-585-5252 

MN New Brighton, The Mackubin Grp._ 612-636-5533 

MO St Louis, Cadon Tech. Co.. 314-645-8670 

NJ Paramus, Brundage Assocs.. 201-967-7024 

NY E Rochester, A&D Devices. 716-385-2778 

NC Matthews, Industrial Drives . 716-821-9875 

OH Chaigin Falla The Kllroy Corp. 216-543-3370 

OR BeavertoaThorsonCo.N.W. . 503-644-5900 

PA Media, Homeismith, Inc . 215-543-2434 

TX Dallas, KruvandAssocs,lnc. . 214-437-3355 

UT Salt Lake City, Piper Sis.. 801-466-9336 

VA Radford, The Hatfield Co.. 703-639-5471 

WA Bellevue, Thorson Co. N.W.. 206-455-9180 


INDUSTRIAL ELECTRONIC HARDWARE CORP, 
(lEH Corp.), 109 Prince SL New York, NY 10012. Tel: 
212-677-1881, TWX: 710-581-4338, FAX: 212-674-1048; 
FSC No.: 97913; ErTV>L: 250; S/s. Mgr: Louis Roberts; Dist. 
Mgr: Louis Roberts 

INDUSTRIAL ELECTRONICS CORP, 24175 Gibson 
Drive, Warren, Ml 48089. Tel: 313-759-4450, FAX: 313- 
759-1589; EmpL: 30; Sis. Mgr: Alien A Russell 

INDUSTRIAL INDEXING SYSTEMS, INC, 626 Rshers 
Run, Victor, NY 14564, Tel: 716-924-9181, FAX: 716-924- 
2169; EmpL: 30; Sis. Mgr: Raymond F. Coller 


LxxxJ SgJes Offices & Reps 

NY East Rochester, A & D Dvcs.. 716-385-2778 

PA Media, Homersmith, Inc. . 215-543-2434 

Local Distributors 

Ml Grand Rapids, Ackerman Elea. 616-459-8327 

Wl Oneida, MCL Inds, Ina . 414-434-1500 


INDUSTRIAL MIDWEC CAPACITOR CORP, 4902 
TolMew Dr, Rolling Meadows, IL 60008, Tel: 312-577- 
0120, TWX; 910-687-3375, FAX; 312-398-0318; EmpL: 
100; S/s.Mgr. T.aNoone 



FAX: 516-883-7155 

INDUSTRIAL TEST EQUIPMENT, 21 Yennicock Ave, 
Port Washington, NY 11050, Tel: 516-883-1700; FSC No.: 
99074; Sis. Mgr: Jay Monroe 
. D*1013,1295, 2208-2212 

INDUSTRIAL TIMER CO, 1500 Meriden Rd, P.O. Box 
3329, Waterbury, CT 06705, Tel: 203-753-2487, TWX: 
643852, FAX: 203-756-8724; EmpL; 50; Sis. Mgr: F. G. 
Coobutt 

INERTIAL MOTORS, 280 N. Broad SL Doylestown, PA 
18901, Tel: 215-345-1010, TELEX: 83-1633; EmpL: 17; 
Sis. Mgr: Joanne Dorr 

INFICON LEYBOLD-HERAEUS, INC, See LeyboW 
lnficx>a Inc. 

INFINETICS INC, Friskem DIv, 201 Vandever Ava, 
Wilmington, DE19802, Tel: 302-658-2471, TWX: 510-666- 
2332; S/s. Mgr.* M. Schwartz 


■ INFODEX 

DISPLAY SYSTEMS TECHNOLOGIES 


FAX: 203-879-4944(x230) 

INFODEX, INC, 10 Venus Dr, Wolcott, CT 06716, Tel: 
203-879-4944; FSC Na: 09087; EmpL: 48; Sis. Mgr: E H. 

Ulm . B*1010-1011,1088 

INFO-LITE CORP, See Dio-Rey and Crosspoint 

INFORMATION CONTROL CORP, 9610 Bellanca Ave, 
Los Angeles, CA 90045, Tel: 213-641-8520, TWX: 910- 
328-7234, FAX: 203-368-3747; EmpL: 50 

INFORMATION TRANSFER INDL INC, Box 357, 


INLAND MOTOR, Kollmorgen Corp, 501 First SL 
Radford, VA 24141, Tel: 703-639-9045, TELEX: 710-875- 
3740, FAX: 703-731-4193; FSC Na: 11384; EmpL: 500 
. 8*1260-1265 


Local Sales Offices & Reps 

PA Media, Homersmith, Ina . 215-543-2434 

FL Melbourne,Technig.Mktg.Assocs. ... 407-676-3776 

FL Orlando, Technig. Mktg. Assocs.. 407-857-3760 

FL Pompano Bch, Technology Mktg. Assocs. 

. 305-977-9006 

AZ Sierra Yista, Inland Motor. 602-459-1150 

CT Meriden, Vanguard Elctms. Corp. . 203-634-3080 

VA Arlington, Homersmith, Ina. 703-522-8459 

FL Larga Technig. Mktg. Assocs. . 813-541-1591 

FL Orlanda Magna Engrg. Sis.. 407-671-8716 

MN St PauL Northstar Motion a Control .. 612-770-5311 

NY Sidney, A a D Dvcs. . 607-563-8488 

OH Medina, Cygnus . 216-725-1663 

PA Downingtown, Homersmith, Ina.. 215-269-3637 

PA Doylestown, Magna Engrg. Sis. . 215-345-5111 

TX Richardson, Barger Engrg, Ina . 214-349-6171 


Holcomb NY 14469. Tei; 716-657-7074, FAX: 716-657- 
7432; FSC No.; 55137; EmpL: 70; Sis. Mgr: John Dillman 


Specialty/lnstrument/lndustrial Drive Group 
AL Huntsville, Technology Mktg Assocs. 


D*1186-1188.1296-1297 


Local Sales Offices & Reps 

AZ Scottsdaia Luscombe Engrg. 602-949-9333 

CA Montrose, Luscombe Engrg . 818-249-9000 

CA San Diego. Luscombe Engrg. 619-292-4337 

CO Littleton, Pond Assocs, Inc.. 303-798-2904 

CT Marion, Polytek Assocs. . 203-634-4499 


FL Port Charlotte. John E Wiseman Co. 

. 813-625-5740 

IL Schaumburg Kenneth W. Meyers Co. 

. 312-882-4808 

IN Indianapolis, Kenneth W. Meyers Co. 

. 317-783-1030 

lA Cedar Rapids, Kenneth W. Meyers Co. 

. 319-363-8987 


MA Ashland, Polytek Assocs. . 617-881-4741 

■MN Minneapolis, Kenneth W. Meyers Co. 

. 612-920-7080 

NJ Oxford, Matin Assocs.. 201-689-7398 

OR Portland, TascoJ.D. . 503-292-1910 

PA Melrose Park, Robert Meyers Assocs. 

. 215-224-1663 

TX Houston, Sci. Sis. Co... 713-460-9170 

TX Richardson, Sci. Sis. Co.. 214-231-6541 

WA Bellevue, Tasco . 206-453-1414 

Wl Brookfield, Kenneth W. Meyers Co. ... 414-784-3790 


INFRARED INDUSTRIES, INC, 12151 Research 
Parkway, Orlando, FL 32826, Tel: 407-282-7700, FAX: 407- 
273-9046; EmpL: 50; Sis. Mgr: Usa Cioffi 

INJECTORALL ELECTRONICS (WOMAN 
OWNED), 110 Keyland Court Bohemia, NY 11716, Tel: 


516-563-3388, FAX: 516-563-3389. C*1125 

Local Sales Offices & Reps 

AL Birmingham, John F. Russell Co.. 205-822-2196 

Local IXstributas 

AL Birmingham, ACK Radio Supp.. 205-322-0588 

AZ Tucson, Electronic City. 602-622-1173 

CA San Luis Obispo. Midstate Elctms. Supp. 

. 805-543-2770 

CA San Rafael, Elctma Plus. 415-457-0466 

CA Sunnyvale, Halted Specialties. 408-732-1573 

FL Jacksonville, Mitchell Elctma. 904-356-8426 

GA Atlanta, Delta. 404-458-4690 

IL Lombard, Tron Elctma. 312-691-8900 

IN Evansville, Tri-State Supp. Co.. 812-423-4257 

lA Cedar Rapids, Iowa Radio Supp. Co... 800-332-5296 

KY Louisville, P.L Burkes . 502-589-3960 

MD Rockville, Capitol Radio Whisra . 301-881-2270 

MA Needham, Y.D.1. 617-449-1005 

Ml Canton, The Elctra Connection. 313-595-6655 

NY Endicott, Rogan Elctma . 607-754-3590 

NY Undenhurst RNJ Elctma. 516-226-2700 

NY Long Island City, Typeco . 718-706-6666 

NY Richmond Hilt Anchor. 212-846-2420 

NC Charlotte, Slayton Elctma ..^. 704-375-6600 

CM Oklahoma City, Radio Supp, Ina. 405-332-6127 

OR Beaverton, Norvac. 503-644-1025 

PA Philadelphia, H & R Elctma. 215-426-1700 

SC Charleston,WholesaleIndLElctma ... 803-722-2634 

TX Fort Worth, SwekX). 817-335-6521 

VA Roanoke, H. C. Baker. 703-344-9209 


INLAB, INC, 2150-1W. 6th Ave, Broomfield, CO 80020, Tel: 
303-4604)103. FAX: 303-469-5565; EmpL; 15; Sis. Mgr: 
Jerry Short 

INLAND MOTOR/KOLLMORGEN, 4020 E Inland Rd, 
Sierra Vista, AZ 85635, Tel: 602-459-1150, TELEX: 62858, 
TWX: 910-973-9869, FAX: 602-458-2161 
. . 8*1260-1265 


. 205-883-7893 

AZ Tempe, Thor Engrg . 602-438-8494 

CA Alhambra, Thorson Co. of Southern CA 

. 818-281-2280 

CA Goleta, Thorson Co. of Southern CA .. 805-964-8751 

CA Mta Yiew. Thorson West . 415-964-9300 

CA San Diego, Thorson Co. of San Diego 

. 619-292-8525 


CA Signal HilL Thorson Co. of Southern CA 


. 213-595-0361 

CO Englewood, Thorson Rocky ML Ina .. 303-799-3435 

GA Norcross, Technig Mktg Assoca. 404-446-3565 

IL Collinsville; Magna Engrg Sla . 618-345-5583 

IL Elk Grove VL Carlson Elctra Sla . 312-956-8240 

IN Indianapolis, Precision Elctma. 317-842-3740 

lA Cedar Rapids, Carlson Elctra Sla. 319-378-1450 

KS Wichita, Me^na Engrg Sla. 316-744-0851 

MA Needham Hgts, Vanguard Elctma Corg 

. 617-449-5578 

NJ Wayne, SHL Assoca, Ina. 201-790-1714 

NY E Rochester. A & D Dvca . 716-385-2778 

NC Jamestown, Homersmith, Ina. 919-883-3999 

OR Beaverton, Thorson Ca Northwest ... 503-644-5900 


UT Salt Lake City, Thorson Rocky ML Ina 

. 801-973-7969 




Industrial 
Devices, 


Inc. 


THE SOURCE FOR INDICATOR LIGHTS 
FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

I NCORPORATED 

2478 Fletcher Or., Los Angeles, California 90039-2897 


Toll 

Call 


421-8855 
CA:800-252-4640 


TEL:213-660-1310 

FAX:213-660-5130 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 3tEM on REQUEST 


INDUSTRIAL TIMER 


Over 
100,000 
Timers 
in Stock. 



Oiver 

8,000,000 
Relays & 
Switches 
in Stock. 


» Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-15001 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


EEM 1989 


North American offices only. FOr worldwide reps & distributors, see Vol. W, 
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INLAND 


Manufacturers and Sales Offices Directory 


WA Bellevue^TfK)rsonax Northwest .. .i 206-455-9180 
Wl Milwaukee^ Carlson Elctra SI&........ 414476-2790 


INMARK CORP., 147 West Cedar St, NorwaiK CT 06854, 
Tel: 203-866-8474, FAX: 203-866-0918; Sfe. Mgr: Harry 
Grown 

INMOS CORP., P.O. Box 16000, Colorado Springs. CO 
80935, Tel: 719-6304000 (ext 4357). FAX: 719-630-4325; 
BfnpL: 120; Mgr: Richard RIken Dist. Mgr: David 

INNOVATEK MICROSYSTEMS, INC., Smithfieid Rd, R1 
Box 104, Millerton, NY 12546-9720, Tel: 914-373-9003; 
EmpL: 8; Sts. Mgr: Paul F. Rtts 

INNOVATIVE ELECTRONICS, INC, Dynatech 
Corporation, 10110 USA Today Way, Miramar, FL 33025, 
Tel: 305-432-0300, FAX: 305-432-0705; BvfA.: 37; Sfis. 
Afgr.-Marshall Roper 

INNOVUS, 1756 Junction Ave, Stei E, San Jose, CA 95112^ 
Tel: 408^(136-7790. FAX: 405436-8185; Enr^L: 15 

INRECO, See Ranscx) Industries 

INRESCO, INC, 654 Ocean Road, Pt Pleasant NJ 08742, 
Tel:201-892-5881;En^L: 16; Sis.Mgr: P.Swandrak; Dist. 
Mgr.'P. Swandrak 

INSERVO, INC, 128 Commerce Driven Box 110, LaGrange^ 
pH 44050, Tel: 1-2153555102, FAX: 1-2153555342; 
EmpL: 70; S/!s. Mgr.'Lynn Grimm, Sls.Coord. 

INSTANT BOARD CIRCUITS GRP, 20 A Pamaron Way. 
Novato, CA 94949, Tel: 4158851717, FAX: 415-885 
2626; EmpL: 13 

INSTRON CORP, 100 Royall SL Canton. MA 02021, Tel: 
617-8252500, TELEX: 924434; Err^L: 1000; Sis. Mgr: 
Lawrence Fro^ 0^. Mgr.-Patrick Heck 

INSTRULABi P.O. a 98, Daytoa OH 45404, Tel: 515225 
2241; EmpL: 22; Sis. Mgr: PhlKp C Alderton 



FAX: 312-543-6244 

INSTRUMENTATION & CONTROL SYS., ICS-lna. 

520 Interstate Rd, Addison, IL 60101, Tel: 312-5456200, 
TELEX: 271503 ICS UR; Empl: 50; Sis. Mgr: Donald G 


Baitzer, Dist. Mgr: Barbara MaiUnus .... D«1147,2213 
Loca/ Sales Offices & Reps 
Timer Representatives 

FL Largo, Q Rep. 8153956393 

IL Elmhurst FF/Hill Gray Assoca. 312-832-4101 

IN Indianapolis, EMCI.317-921-3450 

MO Blue Slangs, A-Tronics. 815224-2131 

NJ Whippany, Robert Smith Assocs.. 201-540-0204 

NY Piainview, Robert Smith Assocs.. 704-5351868 

Can Downsview, Ont, EPT Inds. Inc... 4156653772 

UPS Representatives 

FL Larga Q Rep.. 813-393-6393 

IN Indianapolis, EMCI. 317-921-3450 

MO Blue Springs, A-Tronics. 815224-2131 

TX Houston,Gettys-Eads-Adair .. 713-827-7155 

Local Distributors 

AL Huntsville, Allied Elctms.. 805241-7122 

CA Canoga Park, C & A Elctms.. 815340-6022 

CA Hayward, Allied Elctms.. 415-487-5250 

CA TustiitAIKed Elctms. . 213-860-0090 

MA Wilmiiigton, Allied Elctms. . 617-942-0150 

FL Pompano Bch, Allied Eictma. 305486-0500 

GA Norcross, Allied Eictma. 404-377-3555 

GA Norcross, Automatic Controls Ca. 404447-5644 

IL Berwyn, B-B & W, Inc. . 312-7451710 

IL Elgin, Allied Eictma. 312-697-8200 

U- Rosemont Advent Eictma.. 312-297-6200 

lA Cedar Rapida Advent Eictma . 319-363-0221 

lA Indianapolia Advent Eictma. 317-872-4910 

MD Marlow Hgta, Allied Eictma.. 301-423-0161 

Ml Farmington Hilte, Advent Eictma. 315447-1650 

MN StPauLPowermation .. 612-645-0781 

NY HauppaugaN&LInstia .. 515234-9797 

NY Mineola Allied Eictma. 5152452360 

NC Raleigh, Allied Eictma .. 800-63513851 

OH Chagrin Falla Comm-Omni ... 2155451328 

OH Warren,REMElctm.Supp.Co,Ina ... 2153751300 

TX Brownsville, Garden IndL Grp:.. 512-5451612 

TX Ft Worth, Allied Eictma................ 817-3355401, 

214-265-9341 

TX Ft Worth, Allied Export Svca .:.. 817-3355401 

TX Garland, Powertronics ... 214-272-4640 

WA Seattte, Allied Eictma.. 205767-2827 

Wl Fond du Laa Fedco Eictma .......... 414-922-6490 

Wl Waukesha Powermation .... .. 414-542-2868 


INSTRUMENTATION MEAS. LAB., See Lockheed 
Electronics Co, Inc. 

INSTRUMSSTTATION SERVICES, INC, 957 WInnetka 
Ava N, Minneapolia MN 55427, Tel: 612-5448916, FAX: 
612-544-4887; EmpL: 30; S/s. Mgr: G. Ryan 

INSTRUMENT DESIGN ENGRG. ASSOC., INC, 1300 
Pioneer Sta B, Brea CA 92621, Tel: 213-697-4332, FAX: 
213-6951352; S/s. Mgr.'Deborah K. Blackstone; Dist. 
Mgr: Deborah K Blackstone 

INSTRUMENT ENCLOSURES, 9767 Glenoaks Blvd, 
Sun Valley, CA 91352, Tel: 815768-4622, FAX: 815767- 
4988; FSC No.: 62012; EmpL: 28; Sis. Mgr: William B 
Taylor 

INSTRUMENT RESEARCH CO, Box 40207, Santa 
Barbara CA 93103, Tel: 805962-8336; EmpL: 6 

INSTRUMENT RESISTOR CO., See INRESCO/lnstr. 
Resistor 

INSTRUMENTS, INC, 7263 Engineer Rd, Sta G, San 
Diego, CA 92111, Tel: 615571-1111, TELEX: 915355 
7239 INST INC, FAX: 615571-0188; FSC No.: 34563; 
EmpL: 28; S/s. Mgr: Ken Kalbfeii 

INSTRUMENTS & CONTROLS DIV, See 
Technology Systems Div, KRUG Inti. 



FAX: 516-467-8558 

INSTRUMENTS FOR INDUSTRY, INC, 731 Union 


Parkway, Ronkonkoma NY 11779, Tel: 515467-8400, 

TWX: 515222-0876; EmpL: 25. . D»1014 

Local Sales Offices & Reps 

AL Eva Barr Elctm. Instra. 2057957533 

AZ Mesa DJM Eictma . 602-8254030 

CA Valencia DJM Eictma. 8052542677 

CO Englewood, RA Mayes Co.. 305761-9447 

FL Orlando, Scientific Dvcs, &E.. 407-841-8180 

GA Dunwoody, Sdentific Dvcs, S.E . 404392-1612 

lA Hiawatha EIR Co. . 3153957514 

MD Beltsvilia Applied Engrg.. 301-5955393 

MO Kansas City, EIR Ca. 816-452-7030 

NH Hudson, EMC Sis, Ina...... 6058855751 

NJ NRainflold, Brady Co. . 201-7557900 

NM Albuquerqua Mesa Tech. Corp.. 505292-2330 

NC WInstonSalem, Scientific Dvca S.E .. 9157655776 

OK Tulsa Scientific Dvca . 9156658899 

TX Richardson, Scientific Dvca . 214231-8106 

WA Seattia Del Black Assoca . 205788-6131 

Can Nepean, Ont, MultileK Ina. 6152252365 



Instrument Specialties Co., Inc. 


FAX: 717-424-6213 

INSTRUMENT SPECIALTIES CO, P.O. Box ^ 
Delaware Water Gap, PA 18327, Tel: 717-4248510, TWX: 
510-671-4526; EmpL: 300; Sis. Mgr: Thys Rienstra 
.. B«1012-1013; C«1737-1742; D*1298 


Local Sales Offices & Reps 

AZ Phoenix, O'Donnell Assoca. 602-9449542 

CA San Jo^ O’Donnell Assoca . 408-432-1940 

CA Torranca O'Donnell Assoca. 2155359664 

CO Englewood, D. M. Harthun Assocs, Ina 

. 305792-5050 

ID Boisa Temco Northwest. 2053452051 

MN StPauLArkcoSla. 612-777-7454 

NM Albuquertj^a O’Donnell Assoca SW. 

. 505^8851030 

OR Hillsboro, Temco Northwest . 505649-8375 

TX Dailaa J. M. Spell. 214-620-0040 

WA BothelL Temco Norttiwest. . 503-645203b 

WA Spokana Terno) Northwest . 5055348635 


Can Pickering, OnL A. C Sirnrnonds & Sona Ltd. 

. 4158358041 

INSULCAST, Permagile Inds. Inc, 101 Commercial St, 
Piainview, NY 11803, Tel: 5153451100, TELEX'. 221720 
PERM Ua FAX:5153451156; FSC Na: 13549; Ste. Mgr: 
William P. Flaim, NatL Sla Mgr. 


INTAQ ELECTROTOUCH SYSTEMS n. 

Division of GM Nameplate, Inc. 

FAX: 206-284-3705 

INTAQ ELECTROTOUCH SYS., GM Nameplate, 

Inc, 204015th Ava W, Seattia WA 98119, Tel: 205284 
5475; FSC Na: 9905; EmpL: 340; S/s. Mgr.' Alan Burk 
.. .. B*1866 


Local Sales Off ices & Reps 

AZ Tempa Elctm. Dev./Sla. 602-4351547 

CA Arcadia GM Califomia. . 815574-6960 

CO Larkspur, GM Colorado. 3056854154 

FL Deerfield Beach, Jack Krutek & Assoa 

. 305427-4202 

Hi Honolulu, Menefiune Unlimited . 805737-3472 

ID EaglaGM/West.. 2059357202 

IL Elgin, BK/Custom Engrd. Pta... 312-741-8556 

IN ZlonsvillaWK/CustomEngrd Pta.... 317-8755626 

Ml Southfield, E&A Inds, Ina. 315647-0330 

MN Bumsvilla Electromec Sis, Ina . 612-8948200 

MO St Louia Halpin D. Burke & Son ...... 3149652727 

NH MtVernon,GM/Northeast............ 6056759737 

NJ Pitman, Colrud Corp... 6055855866 

NJ West CaldwelL Grimm, Siegel & Assoa 

. 201-5759300 

NC Raleigh, Eastern Elctms, ina . 9158757591 

OH Akron, Augnat Assoca. 2152352499 

OR Eugena Sla GM Nameplate. 5057251835 

TX In/Ing, EDS Southwest. 2149258140 

VA Reston, Colrud Corp . 703-620-6612 

WA Seattia GM Nameplate Seattle . 2052842200 


INTEGRATED CIRCUITS INC. (ICI), See Interpoint 

INTEGRATED COMPUTER SYSTEMS, 6053 W. 
Century Blvd, Los Angeles CA 90045, Tel: 215417-8888, 
TELEX: 4995168 ICS LA; EmpL: 100; Sis. Mgr: John 
Valenti 

INTEGRATED DEVICE TECHNOLOGY, INC, 3236 
Scott Blvd, Santa Clara CA 950543090, Tel: 405727- 
6116, TWX: 9153352070; FSC No.: 61772; EmpL: 2000; 

S/s. Mgr.'Joe Zabkar (VP); 0/st. Mgr.'Rick Keeling 

INTEGRATED DIGITAL PRODUCTS. 1470 N. Hundley 
SL Anaheim, CA 92806, Tel: 7146651133, FAX: 714-665 
8251; EmpL: 15; S/s. Mgr: Jim Lewis; Di&. Mgr: James 
Oetkin 

INTEGRATED MICROWAVE, 3422 Tripp CL San Diego, 
CA 92121, Tel: 6152552600, TWX: 9153352037; FSC 
No.: 60656; EmpL: 75; Sis. Mgr: Randy D. Mouber 

INTEGRATED POWER DESIGNS, INC., 9c Princess 
Rd, Lawrencevilla NJ 08648, Tel: 6058952122, FAX: 
6058951738; EmpL: 18; S/s. Mgr.'Steven Thompson 


.. D-ISOS 

Local Sales Offices & Reps 

CA Mountain View, Swanson-Carleton.... 415961-0565 

MD Usbon, S.K MacDonald, Ina. 301-982-1088 

MA Wakefield, Howard Jappe Co.. 617-2459359 

NJ Flandera K & R Engrg. Sla. 201-5845235 

PA Pipersvilla Yax Assoca. 2157652100 


INTEGRITY TECHNOLOGY, 105 Serra Way, Sta 230, 
Miipitaa CA 95035, Tel: 405262-8640, TELEX: 697-2396, 
ESYLNK: MCI Mail:209837, FAX: 405262-1680; EmpL: 12; 
S/s. Mgr.'Larry Young 

INTELCO. 8 aalg Road, Acton, MA 01720, Tel; 505264 
4485, TELEX: 62923380, FAX: 5052649677; EmpL: 35 

IPM, INC, Elnik Systems, 3 Edison Place, Fairfield, NJ 
07006, Tel: 201-882-8033, TELEX: 13-0567, FAX: 201- 
882-8037; EmpL: 8; S/s. Mgr.'Claus J. Joens 

IRONICS INCXTRPORATED, 798 Cascadilla SL Ithaca 
NY 14850, Tel: 607-277-4060, TELEX:705742; S/S. Mgr: 
R Chris Martens 

IR SCIENTIFIC, Box 110, Carliste, MA 01741, Tel: 505667- 
7110; EmpL: 10 

ISC CARDION ELECTRONICS. INC, Long island 
Expwy, Woodbury, NY 11797, Tel: 515921-7300, TELEX: 
221683 CARD, TWX: 515221-2179, FAX: 515921-7330; 
FSC No.: 12909; EmpL: 450; S/s. Mgr.-F. J. Gareffa 

ISC DATACOM, ISC Defense & Space, 1288 
Reamwood Ava, Sunnyvale, CA 94089, Tel: 405747- 
0300, FAk: 405747-1873; FSC No.: 74444; EmpL: 35; S/s. 
Mgr.'C. Frank 

ISC MAGNETICS DIV, See Aerdflex Labs, Inc, 
Magnetic Prods. Div. 
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Manufacturers and Sales Offices Directory 


INTERN 


Intelligence 
Power Technology 


FAX- 805-987-0271 

INTELLIGENCE POWER TECHNOLOGY. 829 Flym 

Rd. Camarillo, CA 93010, Tel: 805-484^4441; EmpL; 35; 


Sfe. Mgr: Sharon Ellis. D-ISIO 

Local Sa/es Offices & Reps 

AL Birmingham, FLW Southeast. 205-822-0445 

AL Huntsville, FLW Southeast. 205-536-6207 

CA Canoga ParK Dolphin Tech Entprs. ... 818-710-1966 

CA Los Altos, Frauman Assocs^ Inc.. 415-941 -0660 

CA San Diego, Mesa Engrg. 619-278-8021 

MA Chelmsford, Encotronics. 617-2554207 

FL Orlando, FLW Southeast. 407-894-1100 

GA Marietta, FLW Southeast . 404^24-1731 

KY FtMHcheHaW.Thelen . 606-341-8181 

PA hiorsham, Jacobsen Assocs.. 215-674-2937 

NC Charlotte, FLW Southeast . 704-391-8812 

OH Medina, G. W. Thelen. 215723-1293 

TX Dallas, Hamilton Elctms.. 214-891-5459 

WA Bellevue, Underwood-Hanify. 206-643-1793 

WA Vancouver, Underwood-Hanify. 2056952311 

Wl Greenfieki Olympic. 414-281-9294 


INTEPRO SYSTEMS INC^ 450 Bedford St, Lexington, MA 
02173, Tel: 617-863-9500; EmpL: 50; Sis. Mgr: Mike 
O'Connor, Dist. Mgr: Mike O'Connor 

INTERACTION SYSTEMS INC., 130 Uncoln SL 
Brighton, MA 02135, Tel: 617-789-5900, FAX: 617-785 
4979 . D-1097 

INTERACTIVE COMPUTER PRODUCTS, INC. 23482 
Peralta, unit C, Laguna Hills, CA 92653, Tel: 714-7755332; 
EmpL: 20; Sis. Mgr: Cheryl Patterson 

INTERCONNECT DEVICES, INC. 5101 Richland Ave, 
Kansas City, KS 66106, Tel: 915342-5544, TELEX: 
286767 IDIKC UR, FAX: 915342-7043; S/s. Mgr: Lynda 
Kresin 


Distributor 


FAX: 714-447-3976 

INTERCONNECT SPECIALTIES, INC. Tel: 805752- 
4777,714-7750411, TELEX: 910 321 0310 

. 613 , 615 , 

640 , 722 , 725 , 734 , 789 


INTERCONNECT TECHNOLOGIES, INC. 75 
Heathridge Rd, Hamden, CT 19355, Tel: 2052858428, 
FAX: 205268-6783; Mgr.-Jennifer Uvelle; Dist. Mgr: 

Melinda Lavelle 

INTERELECTRONICS COFtiP., Interelectronics Park, 
550 US. Rte. 303, Congers, NY 10920, Tel: 914-EL58000; 
EmpL: 82; Sis. Mgr: M. K Pintell; Dist. Mgr: G. Sherwood 

.,.. D*1811 

INTERFACE, INC, 7401 E Butherus Dr., Scottsdale, AZ 
85260, Tel: 602-9455555, TELEX: 825882, FAX: 602- 
9451924; FSC No.: 32311 


Local Sales Offices & Reps 

NY Great NecK industron Assoa. 516-487-2620 

INTERFACE PRODUCTS, INC. 4630 North Ave. 
Oceanskfe, CA 92056, Tel: 615945-0230, TELEX: 915 
5952564; FSC No; 55300; EmpL: 100; S/s. Mgr: Jim 
lacono 

INTERFACE TECHNOLOGY, Dynatech Corp. 2100 E 
Alosta Ave. Glendora, CA 91740, Tel: 815914-2741, 
TELEX: 4945489, FAX: 8153358346 


^IHTERFAN 


OME OF THE PURDY r.ROliP OF r.OMPANllFf; 


FAX: 415-3451670 

INTERFAN, William J. Purdy Co., 770 Airport Bivd. 
Burlingame, CA 94010, Tel: 415347-1203; EmpL: 12; Sis. 


Mgr.-F. L Nelson . C*1670-1671 

Local Sales Offices & Reps 

CA Anaheim, Impact Elctms. Inc.. 714-5351351, 

CA Burlingame, William J. Purdy Co.. 415347-7701 

CA San Diego, Pro Sla... 615559-6033 

CO Englewood William J. Purdy Co. Assocs. 

. 3057952211, 

FL Maitland Hutto Hawkins Assocs. . 407-831-2474 

FL Pompano Bch. Hutto Hawkins Assocs. 

. 3059750330, 

FL Tampa, Hutto Hawkins Assocs.. 815251-2970 

GA Atlanta, Miliar Elctms. Inc. . 404-634-3350 

IL Elmhurst, F.F./Hill-Gray Assocs. Ina .. 312-832-4101 

IN Indianapolis, John Sukup, irxx. 317-2555501 

MD Monkton, Imagitron .. 301-374-5600 

Ml Royal Oak, Hilltronics Inc.. 315435-0920 

MN Minneapolis, Components Grp. . 612-374-1250 

NH Nashua, Bell Controls, Inc... 605882-6984 

NJ Englewood Sprur^/Nussbaum, Inc. .. 201-5655666 

NM Albuquerque, C.T. Carlberg . 5058351448 

NC Raleigh, Millar Elctms. Ina. 915828-8840 

OH Cleveland KT/DEPCO . 215442-6200 

OH Columbus, KT/DEPCO. 614-447-0106 

OR Beaverton, Pacific Mktg Specialists ... 503-641-9373 

PA Pittsburgh, KT/DEPCO. 412-367-1011 

TX Dallas, Encore Technig.. 214-669-0232 

TX Round Rock Encore Technig. . 512-3857930 

WA RednrwndPacificMktgSpecialists ... 205882-3144 

Can Lachine, Qua. Bytewide Mktg . 514-6354121, 

INTER-MARKET, 1946 Lehigh Ave. Glenview, IL 60025, 
Tel: 312-7255330, FAX: 312-729-4849; FSC No.: 34165; 
EmpL: 10; Sfe. Mgr. Phil Gardanier . B*1178 

Local Sales Offices & Reps 

MN St PauL Kenco Tronics. 612-6457717 

PA RydaL Espy Sla . 2155750780 

WA Redmond Elctra Mktg . 205882-0962 

Can Monk^eaL Que. Braydon Electro . 514-332-5650 

Local IXstributors 

CA Chatsworth, Mil-Comm Distr.. 8159953111 

ID Spirit Lake, A-1 Elctma. 800-6351545 

IL Chicago, Newark Elctma . 312-6354411 

MN St PauL K.D.L Inc. . 612-6455090 

NJ Oakland Relay Specialties. 201-337-1000 

Can MontreaL Que. Braydon Electro . 514-332-5650 


INTERMATIC, Intermatic Plaza, Spring Grove, IL 60081, Tel: 
815-6752321, TELEX: 25265, FAX: 8156752112; EmpL: 
1000 

INTER METRO INDUSTRIES CX)RP, North 
Washington SL Wllkes-Barra PA 18705, Tel: 717-825 
2741, TELEX: 831-833, FAX: 717-823-0250 

INTERNATIONAL COMPONENTS CORP., 105 

Maxess Rd, Melville, NY 11747, Tel: 5152951500, 


MD Spencerville, Espy Sla Co.. 301-384-3^ 

MA Sudbury, KSAof New England........ 5054455881 

MN Minneapolia Holmgren Assoc... 612-7857641 

NJ Fort Lee, Neptune Elctma . 201-461-2789 

NY Syracuse, Nyoom. 31&437-8343 

NC Raleigh, EMA, Ina . 919-8456888 

OH ancinnatL G & H Sla Ca. 515272-0580 

OH Lakewood G & H Sla Co. . 215226-6800 

OK Broken Arrow, Erickson Sla ina . 915455-4276 

PA RydaLEspySlaCo. . 215576-0780 

TX Austin, Erickson Sla Ina. 512-244-3068 

TX Daliaa Erickson Sla Ina. 214-7355833 

TX Houstoa Erickson Sla Ina. 7152651604 

TX Indianapolia Mohrfield Mktg. 317-546-6969 

PR HatoRey,CasanovaIndLSlaCorpL... 8057558674 

Local Distributors 

CA Canoga ParK Myco Vickers. 2153452025 

CA Redwood City, Hi-Cor. 4153655087 

CT Bridgeport, Park Distr.. 2053657200 

CT East Haven, JV Elctma. 2054652321 

FL Ft Lauderdala Broa Elctma. 305561-6700 

FL Ft Lauderdala National Resistor Co. 

. 305772-4500 

lA Cedar Rapkfa Dee Elctma . 3153657551 

MA Chelmsford Ti.C. Compa. 5052559666 

MN Eden Praria Cassidy Elctma . 612-944-0100 

MN Minneapolia Cassidy Elctma. 612-8357746 

MN New Brighton, Chris Elctma . 612-631-2647 

NJ Bellmaur, Mid-Atlantic Elctma . 605931-5303 

NJ Clifton, Vantage Compa. 201-667-1840 

NJ Rockaway, Tonar Inda. 201-5859000 

NY CommacK Vantage Compa CorpL .... 5155452000 

PA Philadelphia MurTronIcs . 215632-4330 

TN Hixson, TechnI-TronIcs. 615842-0514 

TX Ft Worth, C & W Supp. Co.. 817-831-0395 

WA Seattte, Vesco. 2055753607 


INTERNATIONAL CONFIGURATIONS, INC, P. O. Box 
3374, Enfield CT 06082, Tel: 2057456380, TELEX: 643 
067, FAX: 205244-1681; FSC No.: 62484; EmpL: 4; Sfe. 
Mgr: Mr. L Baldwin 

INTERNATIONAL CONTROLS & MEASUREMENTS 
CORP, P.O. Box 2819, Syracusa NY 13220, Tel: 315 
6955266; FSC No.: 52516; EmpL: 50; Sfe. Mgr: Don Plath; 
Dist. Mgr: Don Plath 

INTERNATIONAL CONVERTER CORP, 775101 
Wooten Road Colorado Springa CO 80915, Tel: 715575 
6900, FAX: 715570-6180; EmpL: 7 (U.S.), 1100 (Offshore); 
Sfe. Mgr: Deanna Thompson 

INTERNATIONAL CRYSTAL MFG, 701 W. Sheridan, 
P.O. Box 26330, Oklahoma City, OK 73126, Tel: 405235 
3741, TELEX: 747-147, FAX: 4052351904; EmpL: 165; 
Sis. Mgr: Paul E Denwalt 

INTERNATIONAL DATA TECHNOLOGY, INC, 7440 
N.W. 13th SL Ft Lauderdala FL 33313, Tel: 305587-6823, 
TWX: 915997-4751 (DIGITAL); EmpL: 15 

INTERNATIONAL DIGfTAL ELECTRONICS, 160 W. 
Santa Clara SL Sta 800, San Josa CA 95113, Tel: 405 
2851010 (ext 107), FAX: 4052850344; EmpL: 2; Sfe. 
Mgr: Masanori KotanI 


INTERNATIONAL DIODE, 229 Cleveland Ave, Harrison, 
NJ 07029, Tel: 201-482-6518; EmpL: 9; Sfe. Mgr: Lee 
Toong 

INTERNATIONAL ELECTRO MAGNETICS, INC., 
350 N. Eric Dr, Palatina IL 60067, Tel: 312-358-4622, 
TELEX: 4932869 lEM Ui; EmpL: 6; Sis. Mgr: T. Pretto 
. . D*1032 


Local C^butors 

NY Monia Boynton Studio .. 607-2655695 

NY New YorK United Research Laba .... 212-751-4660 

INTERNATIONAL INSTRUMENTATION, INC, 2282 
Townsgate Rd, Westlake VIg, CA 91361, Tel: 805495 
7673, FAX: 805-379-0701; EmpL: 32; CM. Mgr: Dan 
Kimberiing 



FAX: 617-986-8932 

INTERFACE ENGINEERING INC., 300 Centre SL Unit 
7, HolbrooK MA 02343, Tel: 617-9852600, TELEX: 245 
545; FSC Na: 14352; EmpL: 25; Sfe. Mgr: Thomas 
Scanlon.. D*1190-119*f 


TELEX: 221576, FAX: 515293-4983; EmpL: 100; Sfe. 
Mgr: Richard Weiner; Dist. Mgr: Richard Weiner 

. A«1082; D*1029-1031 


Local Sales Offices & Reps 

AL Huntsvilla EMA.• 205830-4030 

AR Little RocK Erickson Sla. 501-455-0618 

CA Anaheim, Impact Elctma. 714-5351351 

CA Redwood City, Hickey Inda. 4153653849 

CO Colorado Springa Romulus Elctma ... 715574-8700 

FL Coral Springa HAI, Ina . 305752-7520 

GA Roswell, EMA, Ina. 404-992-7240 

IL Arlington Heighta MJ Petersen & Assoa 

. 312-577-8200 

lA Cedar Rapida IOWA Tech. Sla. 3153958644 

LA ChaJmetta Erickson Sla Ina. 501-271-1976 


0 

INTERNATIONAL 

INSTRUMENTS 


FAX: 203-481-8937 

INTERNATIONAL INSTRUMENTS:APRIME 
TECHNOLOGY COMPANY, Twin Lakes RdPO. Box 
185, N. Branford CT 06471, Tel: 205481-5721, TWX: 715 
452-3092; EmpL 150; Dist. Mgr: Keifo MacDowadi 
. ... 0*1402-1403 
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INTERN Manufacturers and Sales Offices Directory 


Loce^ SeJes Off ices & Reps 

KS Olathe, Tech. Sis. Assoc....... 913-829-2800 

MD Joppa, Electra-Tech. .. . . . 301-877-0344 

MO Ferguson, Tech. Sis. Assocs. .. .. 314-725-5361 

NJ Berkley Heights, NBS Assocs. _ 201-464-8500 

NY Rochester, H. C. Johnson Agys.. 716-586-0777 

OH Westlake, Advanced Tech. Assocs. ... 216-835-5050 

PA Glenshaw, K C. Johnson Agys.. 412-487-1246 

PA MalverrvStItzerAssocs. . 215-644-5500 

VA Dumfries, Electra-Tech . 703-670-6962 

Local Distributors 

CA Los Angeles, ELL Instrs, Inc. ... .... 213-685-7020 

CA Los Angeles, Metermaster. 213-685-4340 

GA Palo Alto, Metermaster . 415-960-8500 

CA San Diego, Metermaster. 619-560-4844 

CA Santa Clara, Dynametron. 408-727-6531 

CA Sunnyvale, Ell. Instrs.. 408-245-4230 

CO Denver, ELL Instrs, Inc. . 303-534-4160 

CO Denver, Metermaster Instr. Corp. ...... 303-722-5766 

CT Middletown, ELL Instrs, Inc. . 203-346-6646 

FL Palm Bay, ELL Instrs, Inc... 305-725-8300 

GA Kennesaw, Metermaster. 404-425-8902 

IL Bridgeview, ELL Instrs, Inc.. 312-4302292 

IL Glendale Heights, Metermaster.. 312-250-0606 

IN Indianapolis, ELL Instrs, Inc... 317-545-1373 

KY Louisville, ELL Instrs, Inc. . .... 502-454-3420 

LA New Orleans, Industrial Instr. Works .. 504-733-8355 

MD Gaithersburg Pioneer Instrs. Div. . 301-948-2242 

MD Sparks, Ell. Instrs. . 301-771-4800 

MA Burlington, ELL Instrs. ..617-272-9450 

MA Southridge, CMl-Metermaster. 617-765-0027 

Ml Femdale, Ram Meter ina ... 313-398-6767 

MN Minneapolis, Process Meas. Co. . 612-544-4035 

NJ Pensauken, ELL Instrs, Inc. 609488-0474 

NY Clarence, ELL Instrs. . 716-634-8500 

NY Clarence, Trott Elctms, Inc.. 716-634-8800 

NY Hauppauge, ELL Instrs, Inc. . 516-231-6333 

NY Long Island City, Metermod Instr. Corp. 

.. 718-726-4850 

NY Pittsford, ELL Instrs.. 716-586-8251 

NC Charlotte, ELL Instrs.. 704-376-2237 

OH Cleveland, Metermaster. 216-651-4100 

OH Cleveland, Pioneer/lnstrma Div. 216-587-3600 

OH Dayton. ELL Instrs, Inc.. 513-435-2134 

OH Willoughby, ELL Instrs.. 216-953-0222 

OR Beaverton, Eicher-Richards.. 503-641-3300 

PA Philadelphia, Sunshine Scientific. 215-673-5600 

PA Pittsburgh, CAM/RPC Instrma. 412-963-1885 

PA Pittsburgh, ELL Instrs.. 412-823-2255 

TX Dallas, ELL Instrs, Inc. .. 214-931-1236 

TX GarlarKL Metermaster. 214-271-5671 

TX Houston, ELL Instrs, Inc. . 713-271-3100 

TX Houston, Meters & Instr. Corp. . 713-644-1631 

VA Norfolk, ELL Instrs, Inc. . 804-855-9553 

VA Springfield, ELL Instrs, Inc. .. 703-5692611 

WA Redmond, ELL Instrs, Inc. 206-882-3222 

WA Seattle, Eicher Richards . 206-527-8275 

Can Alberta, Calgary, ELL lnstrs.-Muiti Source 

.. 403-271-2001 

Can Deseronto,OnL ELL Instrs.. 613-396-3383 

Can Lr^ueuiL Que, ELL Instrs.. 514-651-4844 

Can Mississauga, Toronto, ELL Instrs...... 416-624-6660 

Can Toronto, OnL Versatile Measuring Instrs. 

. 416-238-8161 

AZ Tempe, Metermaster. 602-437-1425 


IhTTERNATIONAL LIGHT, 17 Graf Rd, Newburyport, MA 
01950-4092, Tel: 508-465-5923, TELEX: 94-7135, FAX: 
508462-0759; EmpL: 19; Sis. Mgr: Jack Kelley; Dist Mgr: 
Jack Kelley 

INTERNATIONAL MACHINE & TOOL CORP, 115 
Maple SL Warwick, Rl 02888, Tel: 401-467-6905, TWX: 
519100-4251, FAX: 401-467-5885; EmpL: 35; Ste. Mgr: 
Peter S. Piscopio 


IMS^ 


FAX: 401-683-5571 

INTERNATIONAL MANUFACTURING SERVICES 

50 Schoolhouse La, Portsmouth, Rl 02871 -2418, Tel: 401 - 
6889700; FSC No.: 4S177; EmpL: 25; Sis. Mgr: Jay 


Benson . . . A*1953 

Local Sales Offices & Reps 

MA Attleboro, Antex-Overseas Sis.. 617-222-5221 

NJ Flanders, K & R Engr. Sla ..i. 809452-9767 


INTERNATIONAL MICROELECTRONIC PRODS, 
2830 North First Street, San Jose, CA 95134, Tel: 408-432- 
9100, TELEX: 4991041, TWX: 9193382274; EmpL: 380; 
Ste. Mgr: Robert Krofner 


INTERNATIONAL MIRCOELECTRONICS, P.O. Box 
170415, Arlington, TX 76003, Tel: 817-561-2244, FAX: 
817-4888157; Sfe. Mgr.-Wayne Fleming 

INTERNATIONAL MICROSYSTEMS, 461 Valley Way, 
Milpitas, CA 95035, Tel: 809237-4734; EmpL: 10; Sis. 
Mgr. Peter Schade 

INTERNATIONAL POLARIZER, INC, 320 Elm Street 
Marlborough, MA 01752, Tel: 508-481-7495, TELEX: 601 
6454, FAX: 508481-0222; EmpL: 7; Sis, Mgr: Donald 
Rickert 


INTERNATIONAL 

Grower 

DC POWER SUPPLIES 


FAX: 805-388-2686 

INTERNATIONAL POWER D.C., Power SuppHes 

Inc., 355 N. Lantana, Sta 710, Camarillo, CA 93010, Tel: 
808987-7900, TWX: 510-600-6944, ESYLNK: 62911592; 
EmpL: 25; Sfe. Mgr: Craig Johnson; Dist. Mgr: Ron 


Ostiund . D« 1812-1814 

Local Sales Offices & Reps 

AZ Phoenix, S.W. Tech. Sis. . 602-8981209 

CA El Cajon, Atronix. 619-444-1501 

CA Oceanside, Atronix . 619-4382537 

CA San Jose, Nelson Elctra SI&. 4082982600 

CA Woodland Hills, Atronix. 8187087212 

CT BetheL Livera Polk Assocs. . 208748-4639 

FL Land 0 Lakes, AJ. Power Source. 8189982583 

IL Wheeling Ed Joyner & Co. . 312-5291200 

IN Indianapolis, JFCO, Inc.. 317-5789363 

MD Randallstown, Beacon North, Inc. 703-4782480 

Ml Grand Rapids, JFCO, Inc.. 618245-4621 

Ml Lake Orion, JFCO, Inc..... 313-6982053 

MN Richfield, Clay Rep Co. . 612-861-2191 

NH LoTKlonderry, Bennetron . 603-432-9092 

NJ Madison, Uvera-Polk Assocs... 201 -377-3220 

NY Glen Head, Livera-Polk Assocs.. 5187599300 

OH Cleveland, JFCO, Inc.. . 2183986300 

OH Vandalia JFCO, Ina . 5188998322 

OR Hillsboro. Tum-A-Round Sis.. 5086494641 

PA Pittsburgh, JFCO, Inc... 412-823-5400 

TX Austin. Barry Sla. Inc.. 512-837-3616 

TX Houston, Barry Sis, Ina. 718784-5860 

TX Richardson, Barry Sis, Inc.. 214-234-0255 

UT Ogden, Taylor Mktg . 801-5489570 

VA Sterling Beacon North, Ina. 703-4782480 

Wl Milwaukee, Ed Joyner & Co. . 414-481-0547 

Can St Laurent Que, Componetics, Ltd ... 514-334-1464 

Can Surrey, BC, Enerlec Sis, Ltd .. 604-8881667 

Local DistritHJtors 

CA Canoga Pk, Sandy’s Elctm. Supp.. 8183488353 

CA N. Hollywood Sar>dy's Elctm. Supp..... 8187688585, 

8189882550 

CA Thousand Oaks, Pace Elctma.8188891209, 

808497-7515 

IL Champaign, |<laus Radio . 217-3581896 

IL Ml Prospect Feed Control. 312-2583898 

IL Villa Pk, Melvin Elctma. 312-2795015 

IN Carmel, Altex Elctma. 317-8481323 

IN Evansville, Evansville Supp. Co... 812-424-7541 

MD Gaithersburg Axis Elctms.. 301-8499640 

MD Glen Bumie, Baytronics..301-7680081, 

301-9587050 

MA Norwood Emtel Elctms. . 617-7699500 

MN Maplewood Edison Controls.. 612-7795122 

NH Londonderry, Orion inds, Inc. . 603-437-4446 

NY Glen Head Livera Polk Assocs.... 5187599300 

NC Raleigh, Sager/Sva Plus Elctma . 9198599550 

OH Highland Heights, Major Electronix .... 216-461 -2100 

PA McKean, Advacom, Ina. 814-4787774 

TX Richardson, AlFPower . 214-234-0255 

VA Sterling ICE Comps, Ina . 703-4782677 

Wl Cedarburg A-A Elea . 414-377-7500 

Can St Laurent Que, Componetics, Ltd ... 514-334-1460 

Can Surrey, ac, Enerlec Sis.... 604-8881667 


INTERNATIONAL POWER DEVICES INC., 155 N. 

Beacon SL Brighton, MA 02135, Tel: 617-782-3331, 
ESYLNK: 989752, FAX: 617-782-7416; EmpL: 96; Sis. 
Mgr.-Aileen Uu, G/M . D«1815-1816,1818-1822 


Local Sales Offices & Reps 

AL Huntsville, Macro Mktg. 2088889630 

AZ Mesa, Elec-Com Assocs. . 602-844-0566 

CA Del Mar, Power Partners. 619-481 -0422 

CA Los Angeles, Power Partners . 218215-0800 

CA San Diego, Power Partners . 800-4685400 

CA San Ramon, Tech. Conslta. 4188390829 

CO Littleton, MRC . 308794-4644 


FL Land OlaOces, AJ.'s Power Source ... 8189982583 
GA Norcross, Macro Mktg .. 404-662-5580,404-441 -1081 
IL Skokie, Electro-Tech Mktg Assocs, Ina 

. . .. . .. 312-6783151 

lA Cedar Rapids, Lorenz Sis. ............ 319377-4666 

KS Merriam, Lorenz Sla ... 318721-0500 

MA BrightortIPD. 617-7883331 

MA Waltham, Newport Tech. Sla ......... 617-8997255 

Ml Ann Arbor, Augnat Assoca . 313-6683134 

MN Bloomington,Smiley/Scott Inc. ..jk... 612-8885551 
MO St Louis, Rush & West Assocs, Inc. .. 314-9683322 

NE Lincoln, Lorenz Sla ... .. 402-475-4660 

NH Londonderry, Bennetron _ 603-432-9092 

NJ HaddonfieW, Sunday O'Brien . 609429-4013 

NY Buffalo,Ed Westgren Assoca ......... 716-632-0011 

NY Rochester, Ed Westgren Assoca . 7184283598 

NC Raleigh, Micro Sla, Ina . 919881-0007 

OH Akron, Augnat Assoca. . 2182781211 

OH Dayton, Augnat Assoca . 5182981507 

OH Kettering Electro-Corn. 5182990864 

OR Portland Power Sources Unltd .. 508292-0820 

OR Portland Power Sources, Unltd... 508292-0820 

TX Dallas, Seaton Corp.. . 214-9899860 

TX Houston, Seaton Corp.. . 718731-2649 

VA Richmond Glasscock Assoca. 804-740-0063 

WA Redmond Elctma N.W. Inc.. 2088881959 

Wl Brookfield Electro-Tech Mktg, Ina .... 414-7889554 

Local Distibutors 

GA Norcross, Applied Power, Inc..404-263-0421, 

1-800-4488415 

Ml Brighton, Applied Power, Ina.318227-3604, 

1-800-624-5496 

NH Londonderry, Orion Inda. 603-437-3260 


INTERNATIONAL POWER MACHINES, 2975 Miller 
Park North, Garland TX 7504a Tel: 809527-1208, TELEX: 
794078 IPM POWER FAX: 214-494-2690; Sis. Mgr: 
Wayne Harper 



Inlmtafional 
Rjwer Sources, tnc. 


FAX: 508-879-8669 

INTERNATIONAL POWER SOURCES, INC., 200 


Butterfield Dr, Ashland MA 01721, Tel: 508881-7434, 

TWX: 519881-7434 . D«1824-1826 

Local Sales Offices & Reps 

AL Huntsville, Over & Over, Ina . 208837-7105 

AZ Scottsdale, Power Up Elctma ... 602-9581105 

CA Laguna Hills, Electro Venture South .. 714-581-9244 

CA Los Altos Hills, H B Mktg .. 418941-4080 

FL Tampa, Over & Over, Inc. 813-6289100 

GA Norcross, Over & Over, Ina .. 404-4496205 

IL Arlington Hgta, Phoenix Elctra Sla ... 312-394-4422 

lA Des Moines, The Beams Co. 5182581148 

KS Shawnee Mission, The Beams Co..... 913-631 -0300 

MA Franklin, OEM Mktg & Sla. 5085284983 

MA Hunt Valley, Eagle Sla Corp.. 301-6683930 

MN Edina Engineering Proda Assoc, Inc. 

. 612-8389022 

MO St Louia The Beams Co... 314-434-8448 

NH Salem, OEM Mktg & Sla . 608893-0009 

NY Jericho, ^Square Mktg. 5189383200 

NC Charlotte, Over & Over, Ina. 704-542-9110 

OH Cincinnati, KCH Co.. 518931-1686 

PA Montgomeryviile, Eastern Sci. Mktg ... 218368-4570 
TX Richardson, Jim D. Gray & Assoca ... 214-6999976 
UT Ogden, Taylor Mktg . 801-5489570 

Local Distributors 

CA Redwood City, HdB Elctma .. 4183681388 

GA Norcrosa Applied Power, Ina. 404-2680421 

Ml Brighton, Applied Power, Ina. 3182296550 

NH Londonderry, Orion Inda, Ina . 603-437-4446 

TX Stafford Southwest Elctma ........... 718240-4000 


International 
[1^ Rectifier 


FAX: 213-772-9028 

INTERNATIONAL RECTIFIER CORP., 
Semiconductor Div., 233 Kansas SL El Segundo, CA 
90245, Tel: 218772-2000, TELEX: 472-0403, TWX: 919 
3486291; EmpL: 1900; S/s. Mgr: Don Prescott; Dist. Mgr: 
Shawn Fogarty . .... B«1543 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


INTERS 


Local Sa/es Offices & Reps 

AL Huntsville, Montgomery Mktg, Inc. .... 205-830-0498 

AZ Phoenix, Sun State Tech. Sis.. 602-220-0595 

CA Chatswofth, First Rep. 818-718-6155 

CA Mta View, Brooks Tech. Grp. . 415-960-3880 

CA San Diego, Harvey King, Inc.. 619-587-9300 

CA Tarzana, Power Comp. Sis. . 818-881-9111 

CO Wheat Ridge, Waugaman Assocs., Inc. 

. 303-423-1020 

CT Fairfield, N.RG. Ltd, Inc. . 203-384-1112 

FL Boca Raton, Lawrence Assocs., Ina... 305-368-7373 

GA Norcross, Montgomery Mktg, Inc.. 404-447-6124 

IL Hoffman’Estates, Micro-Tex, Inc.. 312-382-3001 

IL Palatine, International Rectifier. 312-397-0002 

KY Carmel, Tech. Mktg Corp. . 317-844-8462 

lA Cedar Rapids, Hitec Cert, Inc. 319-396-3228 

KY Louisville, Technig Mktg Corp. . 502-893-1377 

MD Columbia, L D. Lowery, Inc. 301-381-0225 

MA Burlington, AD/Nova Sis, Inc. 617-270-9600 

Ml Farmington Hills, Luebbe SI&. 313-489-8828 

MN Edina, Mel Foster Tech. Sis. . 612-941-9790 

MO Florissant, Hitec Control, Ina. 314-831-9377 

NJ Pallisades Park, International Rectifier 

. . 201-943-4554 

NJ W. Caldwell, Tech. Mktg Grp. . 201-226-3300 

NM Albuquerque, Reptronix Ltd . 505-292-1718 

NY E Syracuse. Nycom, Ina. 315437-8343 

NY Melville, Tech. Mktg Grp. . 516-351-8833 

NY Poughkeepsie, IntL Rectifier. 914-471-5300 

NC Cary, Montgomery Mktg, Inc. . 919-467-6319 

NC Greensboro, Inti Rectifier. 412-837-9155 

NC Raleigh, Montgomery Mktg, Inc. 919-851-0010 

OH Cincinnati, Luebbe Sis. Co. . 513-530-0600 

OH Cleveland Luebbe Sla Co. . 216-333-0425 

OH Columbus, Luebbe Sis. Co. . 614-431-0474 

OH Dayton, Luebbe Sla Co. 513-294-0426 

OH NorthfieW, IntL Rectifier. 216-467-0852 

OK Tulsa, BP Sla . 918-744-9964 

OR Portland MW. Mktg Assoca. 503-620-0441 

PA Broomal L D. Lowery, Ina. 215-356-5300 

PA Greensburg IntL Rectifier. 412-837-9155 

PA Pittsburgh, Luebbe Sla Co.*. 412-364-0490 

TX Austin, BP Sla. 512-346-9186 

TX Houston, BP Sla. 713-782-4144 

TX Richardson, BP Sla. 214-234-8438 

UT Salt Lake City, R-Squared Mktg . 801-595-0631 

WA Bellevue, MW. Mktg Assoca . 206-455-5846 

Wl Elm Grove International Rectifier. 414-784-2480 

Wi Waukesha Micro-Tex, Ina. 414-542-5352 


A Member of the Crystalate Group 


FAX: 704-264-8865 

INTERNATIONAL RESISTIVE COMPANY, P.O. Box 
1860, Boone NC 28607, Tel: 704-264-8861, TELEX; 46- 
9902; EmpL: 1700; Sis. Mgr.- Larry J. Johnston; Dist. Mgr: 

Hugh Bolen .A-1746-1747,1954-1961, 2110-2111; 

B*1015-1017,1897 


Local Sales Offices & Reps 

AL Huntsville R. O. Whitesell 8 Assoca .. 205-883-5110 

AZ Scottsdale SW Sla ina. 602-991-1937 

CA Montrose, Luscombe Engrg Co.. 818-249-9000 

CA Sacramento, ETS. 916-962-3030 

CA San Jose ETS . 408433-9366 

CO Westminster, Straube Assoca . 303-426-0890 

CT North Haven, Coakley, Boyd & Abbott, Ina 

. 203-239-6217 

FL Tampe APM Assoca. 813-886-2457 

GA Norcrose S. Atlantic Comp. Sla. 404-447-6154 

IL Itasce Circuit Sla Ina . 312-833-2242 

IN Ft Wayne R O. Whitesell & Assoca .. 219-432-5591 


IN Indianapolie R O. Whitesell & Assoca 

. 317-359-9283 

lA Cedar Rapkte, C. H. Horn & Assoca .. 319-3988703 


KS Lenexe Midtec Assoca. 918541-0505 

KY Pewee Valley, R O. Whitesell & Assoca 

. 502-241-1441 

MD Columbie L D. Lowery Ina . 301-381-0225 


MA Needham Hgta, Coakey, Boyd & Abbett 

. . 617-444-5470 

Ml Grand Blanc, R O. Whitesell & Assoca 

.... 313-695-0770 

Ml Grarxl Rapida R O. Whitesell & Assoca 

. 618942-5420 

Ml Southfield R O. Whitesell & Assoca .. 3185585454 

Ml St Joseph, R O. Whitesell & Assoca 


..... 6189887337 

MN Minneapolie Tecteam Sla, Ina. 612-854-6616 

MO St Louie Jack Macke Co.. 314-432-2830 


NJ Hackensack, Coakley, Boyd Abbett, TyllnsW, Ina 

. ..... 201-440-4114 


NY Rochester, Electra Sla. 716-427-7860 

NY Syracuse, Electra Sla. 315-4681248 

NC Raleigh, S. Atlantic Comp. Sla . 9188589970 

OH Cincinnati. R O. Whitesell & Assoca .. 518521-2290 

OH Cleveland R O. Whitesell & Assoca .. 216-447-9020 

OH Columbua R O. Whitesell & Assoca 

. 614-8889396 

OH Dayton, R O. Whitesell & Assoca. 5182989546 

OK Tulsa, Ion Assoca . 918-481-2199 

PA BroomalL L D. Lowery Inc.. 2183585300 

PA Pittsburgh, R O. Whitesell & Assoca 

. 412-963-6161 

TN Knoxville, R O. Whitesell & Assoca ... 618694-9476 

TN Nashville, R O. Whitesell & Assoca ... 618352-4760 

TX Austin, Ion Assoca . 512-331-7251 

TX El Paso. S. W. Sales . 918594-8259 

TX Grarxj Prairie, Ion Assoca . 214-647-8225 

TX Houston, Ion Assoca . 718537-7717 

UT Salt Lake City, Straube Assoca. 801-2682640 

VA Earlysville, L D. Lowery Ina. 804-973-6672 

OR Lake Oswego, RTS. 508244-4123 

WA Vashon,RTS . 2082881363 

Wl Brookfield Circuit Sla, Inc.. 414-784-7773 

Can Montreal Que, Tech-Rep. 514-337-6046 

Local Distributors 

CA Campton, Harper S.LD.. 2189785090 

CA Gardena, Bell Inda . 2185181800 

CA Sunnyvale, Bell Inda. 408734-8570 

CA Sunnyviae, Harper S.I.D. ..'. 4089886041 

FL Tampa, ImpalaElctrrra . 8188884747 

IL Schaumburg Arrow Elcttna . 312-397-3440 

IN IrxJianapolis, Graham Elctma. 317-634-8202 

lA Cedar Rapids, Deeco. 3183687551 

MA Woburn, Jaco Elctma . 617-9387760 

MN Edina, Arrow Elctma. 612-8381800 

NJ Hanover, State Elctma . 201-887-2550 

NJ Marlton, Arrow Elctma. 6085988000 

NY Hauppauge, Jaco Elctma. 5182785500 

NC Ral^h, Arrow Elctma. 9188783132 

NC Raleigh, Resco/Raleigh . 918781-5700 

OH Columbus, Electronic Mktg. 614-299-4161 

PA Philadelphia, Philadelphia Elctma. 2185687400 

TX El Paso, IntL Elctma. 9187789761 

TX Richardson, Jaco Elctma. 214-2389575 

WA Bellevue, Priebe Elctma. 208821-4695 


INTTERNATIONAL RESOURCE SVCS., 7792 MW. 72nd 
Ave, Miami, FL 33166, Tel: 308884-2924, TELEX: 529076 
SUN MIA UD, FAX: 308884-3771; EmpL: 5; Sis. Mgr: 
Richard L Winn 


i 

FAX: 402-694-6180 

INTERNATIONAL SENSOR SYSTEMS, INC.. 

Aurora Industrial Pk, Box 345, Aurora, NE 68818, Tel: 402- 
694-6111; EmpL: 45; S/s. Mgr: Wayne Roblee 

. A»1748-1749 


Local Sales Offices & Reps 

CA Milpitas, Custom Technig Sla . 4082683660 

CA Mission Viejo, EAB Assoca Inc . 714-8587701 

MD Baldwin, Quarterback Sla Inc. . 301-764-9400 

MO Jefferson City, Williams Assoca Co. .. 314-8982459 

NE Omaha. lONEB. 402-895-4431 

NY Liverpool Syronics, Inc.. 318451-0968 

OH Cincinnati, Applied Data Mgt . 5185788108 

PA Southampton, Campbell Assoca. 218322-6630 

TN McMinnville, B & D Mktg . 6184787155 

TX El Paso, Nokomis of El Paso, Ina. 9187782801 

TX Lewisville, Elctm. Prod Repa . .. 214-4384772 


INTERNATIONAL TELECOMMUNICATIONS 
COMPONENTS, INC. 94 B East Jefryn Blvd, Deer Park, 
NY 11729, Tel; 5182481444, FAX: 5185989160; FSC 
No.: 0E6J8; EmpL: 1 5; Sis. Mgr: Rick Walter 

INTERNATIONAL TRANSDUCER CORP., Channel 
Technologies, Inc. 869 Ward Dr. Santa Barbara, CA 
93111, Tel: 805-6882575, TELEX: 658 495; FSC No.; ID 
532; EmpL: 65; S/s. Mgr: Christine M. Bashforth 

INTERNATIONAL WIRE PRODUCTS CO. 500 W. Main 
SL Wyckoff, NJ 07481, Tel: 201-891-5800, TELEX: 
642580; EmpL: 700; S/s. Mgr: C. D. Abbott 


INTEROPTICS 

FAX: 415-340-1670 

INTEROPTICS, Purdy Group, 770 Airport Blvd. 
Burlingame, CA 94010, Tel: 418347-7727, TELEX: 677- 


1439 (PURDY UW); EmpL: 35. B*1214 

Local Sales Offices & Reps 

AZ Phoenix, C.T. Cariberg & Assoca . 602-468-0750 

CA Anaheim, Exsell Sla Assoca.. 714-9785740 

CA Burlingame, William J. Purdy Co.. 418347-7701 

CA Poway, Exsell Sla Assoca. 714-9785740 

CA San Jose, Exsell Sla Assoca . 8088781873 

FL Boca Raton, Beacon Elctma. 407-997-5740 

FL Clearwater, Beacon Elctms. 8187982378 

FL Longwood Beacon Elctma. 407-332-1940 

MN Bloomington, Heil's Termatech Elctra Mktg 

. 612-854-2001 

NH Nashua, Beit Controls, Ina. 608882-6984 

NJ Passaia Lightcomm Sla Assoca . 201-778-6540 

NM Albuquerque, C.T.Carlberg & Assoca . 5088381448 

NY New York, Lightcomm Sla Assoca ... 212-807-8924 

NY Utica, Fiber Instra Sla . 3187381691 

NC Fayetteville, Zim-Tek . 919-4884101 

OK Tulsa, Beacon Elctma. 918-622-1494 

OR Beaverton, Pacific Mktg Specialists ... 503-641-9373 

TX Austin, Beacon Elctma .. 512-3483543 

TX Dallas, Beacon Elctma . 214-437-1505 

VA Richmond EME IV, Ina. 804-3685-49 

VA Williamsburg EME IV, Ina . 804-253-0171 

WA Redmond Pacific Mktg Specialists ... 208882-3144 

Local Distributors 

CA Anaheim, Fibertron . 714-634-3449 

Can Burnaby, BC, C.D. Nova, Ltd. 604-4385612 


uiterpoint 

INTERPOINT CORPORATION, 10301 Willows Roads, 
P.O. Box 97005, Redmond WA 980789705, Tel: 208882- 
3100, FAX: 208882-1990; FSC No.: 50821; EnpL: 300; 


Sis. Mgr: D. T. Baughman.A»1750-1751; 

D«1828-1835 

Local Sales Offices & Reps 

AL Huntsville, Novus Grp.. 208534-0044 

AZ Tempo, Gassner & Clark. 602-9689037 

CA Costa Mesa, Interpoint. 714-432-6472 

TX Irving Kite Elctra Sla. . 214-674-1330 

CA San Diego, Martronix . 618728-0384 

CO Parker, Tech. Mktg Assoca. 308841-3435 

FL Deerfieid Bch. Krutek & Assoca. 308427-4202 

GA Ulbum, Novus Grp.. 404-381-1015 

lA Des Moines, Beams Co. . 5182581148 

KS Shawnee Missbn, Beams Co. . 913-631-0300 

MD Owings Mills, Neal Deoui Assoca. 301-363-4311 

MA Wakefield Howard C. Jappe Co.. 617-2489359 

MN Minneapolis, Interpoint. 612-921-8443 

MO St Louis, Beams Co.. 314-934-8448 

MO St Louis, Beams Co.. 314-5681060 

NJ Flanders, K & R Engrg Sla . 201-584-5235 

NY N. Syracuse, Advanced Compa Corp . 315-6982671 

NC Rsdeigh, Novus Grp . 918872-3966 

OH CtevelaiKl Arthur H. Baler Co. . 216-461-6161 

PA Newtown, Yax Assoca .. 2188682540 

TX Irving Kite Electra Sla. 418674-1330 


Can Ontario/Scarborough, Bestec Elctma, Ltd 

. 416-674-1330 

INTERSIL, 2450 Walsh Ave. Santa Clara CA 95051, Tel: 
4089985000, TWX: 9183380583; FSC No.: 32293; 
EmpL: 4102; D/sf./Ifgr.'Bruce Mattem 

INTERSTATE ELECTRONKCS CORP. Box 3117,1001 
E Ball Rd. Anaheim, CA 92803, Tel: 714-758-0500, 
TELEX: 655443, TWX: 918591-1197; FSC No.: 6625, 
5985; EmpL: 1500; S/s. Mgr: Darryl Watanabe; Dist. Mgr: 
R Sorenson 

INTERSTATE WIRE CO. INC. 10820 Sanden Dr. Dallaa 
TX 75238, Tel: 214-5581311, TWX: 9188685084, FAX: 
214-3487106; S/s. Afga* Chris R Brandon 

INTERSWITCH, Wm. J. Purdy Co., 770 Airport Blvd, 
Burlingama CA 94010, Tel: 418347-8217, TELEX: 677- 
1439, FAX: 4183481670; FSC No.: (Purdy UW); EmpL; 30; 


Sis. Mgr: Clarence Bruce. B*1867 

Loca/ Sales Offices & Reps 

CA Burlingame, Interswitch. . 418347-8217 

AZ Phoenix, C.T. Cariberg & Assoa . 602-4680750 

CA Anaheim, Impact....... 714-5381351 
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Manufacturers and Sai^ Office Directory 


CA Burlingame, William J. Purdy Co.. 415-347-7701 

CO Denver, WIIHam J. Pufdy Ca .......... 303-790-2211 

CT Meriden, Advanced CompL Sla.... 203-238-6891 

IL Ambler, W.flHartmaier Assocs.. 215-643-6691 

IL Elmhurst, F.F./HIII-Gray ... 312-832-4101 

IN Indianapolis,JohnSukuplna.. 317-253-5501 

MD Usbon,S. KMacDonald .. 301-982-1088 

MA Framingham, Gallagher Assocs, Inc... 508-626-2346 

Ml Royal Oak, Hilitronics, ino . 313-435-0920 

MA Famningham,Gallagher. 617-626-2346 

NM Albuquerque, C.T. Carlberg & Assocs. 

.. 505-836-1448 

NM Albuquerque, William J. Purdy Co. .... 505-266-7959 

NY Fairport Net Sis., Inc. . 716223-1030 

NY Rochester, Net Sis. .. 7162261030 

OH Cleveland, Marlow. . 216991-6500 

OH Dayton,Marlow.... 516274-9666 

OR Beavertoa Pacific Mktg . 503-641-9373 

PA Philadelphia,&K.MacDonald,Ino .... 2165461205 

TX Dallas,ElcomMktg..... 214-241-2166 

TX Houston, Elcom Mklg . 716350-8064 

TX Irving EDC.. 214-257-0322 

WA Redmond Pacific Mktg. 206882-3144 

Can Oakville, Onl, Haltronics, Ltd. . 416844-2121 

Ljocal Di^butors 

AL Huntsville^ Powell Elctma. 2065362731 

AZ Tempe, Anjon Entprs.. 602-894-1332 

AZ Temper Waltronic Sis.. 602-967-1020 

CA BurbanK Merit Comp. Supp. .......... 816842-8162 

CA Canoga Pk, Panel Parts Co.... 818-884-8898 

CA Costa Mesa, Powell . 714-754-1717 

CA Fremont Allied EkJtms. . 416770-0590 

CA San Jose, Powell. 4069469020 

CA Santa Clara, Waltronic Sis.. 406727-1200 

CA Sunnyvale^ Penstock . 406730-0300 

CO Denver, Integrated Elctma. 306292-5537 

FL Ft Lauderdale, Powell. 305-484-8377 

GA Norcross, Allied Elctms.. 404-4468595 

IL Chicago, Federal Screw Prods. . 312-4765744 

IL Elgin, Allied Elctms.. 312-697-8200 

MD Columbia, Powell. 301-621-8080 

MD Columbia, Powell Elctms., Inc. .. 301-621-8080 

MA Lynn, Land Elctm. Ca . 617-592-2220 

MA Westborough, Powell Elctma. 617-366-6100 

MA Wiirrungton, Allied Elctma . 617-942-0150 

MN Minneapolia Bergquist. 612-8362322 

NJ Englewood Powell Elctma . 201-894-0800 

NJ Mt Laurel, Allied Elctma. 606234-7769 

NM Albuquerqua Walker Elctm. Supp. .... 505-8862992 

NY Buffalo, Summit Distra. 716-884-3450 

NY Mt Vernon, OAR IndL Elctma.. 914-6962224 

NY Rochester, Allied Elctma . 716244-9440 

NY Rochester, Summit Elctma . 716-334-8110 

NC Raleigh, Allied Elctma. 9168765845 

NC Winston-Salem, Kirkman Elctma. 916722-9131 

PA Philadelphia Powell . 2163661900 

PA PhiladelphiaRescoElctma .. 215-6564575 

PA Pittsburgh, Allied Elctma . 412-367-4124 

TX Ft Worth, Allied Elctma.. 817-3365401 

TX Irving Powell. 214-550-0547 

UT Salt Lake City, Standard Supp. Co..... 801-4863371 

WA Seatlte, Allied Elctma. 206547-2827 

Wl Mequon, Taylor Elea COi .. 414-241-4321 

Can Don Milla Onl, Saynor Varah. 416-4460723 

Can Oakvilla Ont, Paltronica Ltd . 416844-2121 

Can Willowdala OnL Electrosonic. 416-494-1666 


INTER-TECHNICAL GROUP INC., WIMA Div., 2269 
Saw Mill River Rd, Sta 400, Elmsfonj, NY 10523, Tel: 914- 
591-8822, TWX: 716564-0802, FAX: 914-591-7336; 
EmpL: 17; Sis. Mgr: Gary M. Fey; Dist. Mgr: Andrew E 


Dvorscak.. A«1083 

Local ^as Offices & Reps 

AL Huntsvilla J- R. Assoca... 2068362130 

CA Campbell, Shur Sla. 406374-5577 

CO Anrada ArrowHead/CSI Sla Corg .... 303-4265556 
FL AltamonteSpringa*C'Assoca,Ina ... 306831-1717 

GA Conyera J.R-Assoca. 404-7661815 

IL Westchester, W. G. Brouiiette & Assoca 

. 312-345-6500 

MA Newton, Normeil Assoca.. 617-9665478 

MN Minneapolia Holmgren Assoca. 612-7867641 

NJ Upper Montclair, McCarron Entpra, Ina 

. 201-7863112 

NY Rochester, BKT Assoca, Ina?.... 716-461-9880 

NY Smithtown, T & K Sla. 516724-3456 

OR Beaverton, Hairy Levinson Co... 5066961312 

PA Ambler, W M Assoca. 215-643-4119 

TN Chattanooga J. FL Assoca.. 616977-0711 

TX Houstoa Barry Sla, Ina. 716784-5860 

TX RIchardsoa Barry Sla Ina ... 214-234-0255 

UT West Valley, Butterworth Mktg. 801-972-5566 

VA Richmond Glasscock Assoca ........ 804-740-0063 

WA Seattia Harry Levinson Co.... 206382-1300 

Local DistritHJtws 

CA San Josa Shelly-Ragoa Ina ..... ... 406432-0600 

CA Sunnyvala Capsco Sla, ina .......... 406734-3020 

GA Norcrosa Spectoim Elctma, Inc....... 404-4461516 


IL Rosemont Advent Elctma, Ina . 312-297-6200 

IN Indianapoiia Advent Elctma, Inc.. 317-872-4910 

lA Cedar Rapida Advent Eictrria, Ina .... 3163660221 

MA Ashland March Elctma.. 506881-6716 

MN New Brighton, Chris Elctma Distr. .... 612-631-2647 

NY Bohemia March EIcbna.. 616563-6000 

OH Englewood Argent Inda, Ina.. 5168368633 

PA Exton, VSH Elctma. . 215-3662250 

PA North Versailiea C^D Elchna, Ina.... 412-678-6020 

TX McKinney, Prime Distrbg Co. . 214-231-0170 

WA Seattle, Kam Eicbma Div. . . 206382-1300 


INTRA-COMPUTER, 101 W. 31st St, New YorK NY 
lOOpI, Tel: 212-947-5533, FAX: 212-947-5984; EmpL: 9; 
S/s. Afgr.'Art Yaglian 



intronies 


FAX: 617-527-3310 

INTRONICS, INC^ 57 Chapel St, Newtoa MA 02156 Tel: 
617-964-4000, TELEX: 200095, TWX: 7163366835; 


EmpL: 75. . B*1018; 0*18361837 

Local Sales Calces & Reps 

AL Huntsvilla Hughes Assoca. 2065369108 

AZ ScottsdalaArcomSla,lna . 602-947-5745 

CA Los Alamitoa Power Specialists . 216594-9418 

CA Mountain View, Miffcon Sla, Ina. 416964-8046 

CO Englewood Component Sla, Ina. 3067768060 

IL Arlington Hgia, Coomte Assoca. 312-4369810 

lA Cedar Rapida Technical Elctma. 3163665443 

MA LowelL Underwood Sla Corp.. 617-2568191 

MA Lowell, Underwood Sla Corp. .. 5062568191 

MN Wayzata Cardinal Sla Co.. 612-4760042 

NJ Livingston, Avemark Tech. Mktg ...... 201-992-5331 

NY Utica Fiber Instr. Sla .. 3167361691 

NY Utica Fiber Instra Sla . 3167361691 

OH Daytoa Del Steffen & Assoca . 5162963145 

PA New Hopa InteK Ina . 216862-5601 

VA Restoa Stinson Assoca . 7064762252 

Can Lachina Qua, Electro Design.. 514-6364838 

Can Surry, BC, Enerlec Sla Ltd . 604-8861667 


ION PHYSICS CO, 323 Andover St, Wilmingtoa MA 
01887, Tel: 506658-6030, TWX: 510-6066134, FAX: 506 
6569455 

IPAC GRP, 3047 IndL Blvd, Bethel Pk, PA 15102, Tel: 412- 
831-9200, TWX: 516697-3935, FAX: 412-831-9580; 
EmpL: 50; Sis. Mgr: O.T. Cusack 


ISKRA ELECTRONICS, INC, 155 Dupont SL Planvlew, 
NY 11803, Tel: 516349-0222, TELEX: 221527, FAX: 516 
3467642; Sis. Mgr: Debbie GremIto 


Local Sales Offices & Reps 

CA Arcadia VanGott & Assoa. . 8184469728 

CA SaratogaF&FAssoc. 408-4462349 

IL Elmhurst UUonIx Sla. 312-834-1100 

IN Ft Wayna Naunas Sla Co.. 219-4324792 

LA Hammond Design Mktg of LA Ina ... 504-542-1115 

MN Minneapolia B.K Sla Assoca Ina .... 612-571-1001 

NJ Glasboro, R P. Luce & Co.... 606881-2877, 

NY Canastota DR Huller Assoc.. 315-697-9817 

NY Now Hyde Pk, R P. Luce & Co.. 516437-4550 

NC NewB^ RASIa . 916244-2672 

OH Mentor, Sales Pius . 216255-6917, 

SC Easley, R A Sla.... 803-8561859 

TX Rowlett Champion Sla Co... 2144768813 

Local Distributas 

NJ Westwood Seacor . 201-6665600 

NY Ronkonkoma Baldwin Compa. 5165865700 



FAX: 516-937-3840 

ISL PRODUCTS INTL, LTD, 235 P Robbins Lana 
Syosset NY 11791-6093, Tel: 516937-3475, TELEX: 
503242; EmpL: 10; S/s. Mgr: Ken Kawaller 
. A*1085,2312; C*1386,1864; 0*2240 


Local Sales Offices & Reps 

IL Chicago, Golbeck Milota Assoa . 312-705-0602 

IN lndlanapoliaC.C. Electro Sales ....... 317-2561508 

MN St Paui Countryman Assoa. 612-6469151 


ISOUTION PRODUCTS, INC, 157 San Lazaro Ave, 
Sunnyvala CA 94086, Tel: 4067304672; EmpL: 5 
ISOREG CORP, 410 Great Rd, P.O. Box 486, Littleton, MA 
01460, Tel: 617-4869483, FAX: 617-4863539; EmpL: 75; 
Sis. Mgr: Pa&i\ Foss; Dist. Mgr: Paul Foss 



FAX: 804-977-1849 

ISOTEMP RESEARCH, INC, 1750 Broadway SL P.O. 
Box 3389, Chartottesvilla VA 22901, Tel: 804-2963101; 
FSC No. : 031785; EmpL : 58 .............. A*1412-1413 


Local Sales Offices & Reps 

CA Fremont Wm. Parks & Assoca ....... 416796-0875 

CA San Diego, Qualtronics. 619-695-0118 

IL Woodridga TrencFTronics.. 312-985-0626 

NC Raleigh, Godwin Assoca ... 916847-3006 


ISOTRONICS, INC, Industrial Park, New Bedford MA 
02745,Tel: 5069962000,TWX: 716344-1961; SIS.Mgr: 
Jeffrey Lang 


ITEK ENCODER, 27 Christina SL Newton, MA 02161- 
1953, Tel: 617-9667300, TWX: 716335-6783, FAX: 617- 


964-3705; EmpL: 100 .. B«19661961 

Local Sales Offices & Reps 

CA Long Bch, Itek Encoder . 2165968575 

CA Montrosa Luscombe Engrg.. 8162469000 

FL Orlando, K. a Chaney ................ 407-2965656 

IL Des Plainea Marsland Assoca ....... 312-2962620 

Ml Grand Rapida Midwest & Meridian Coqx 

. 616-6967391 

MN Minneapolia Marsland Assoca . 612-5454481 

MO St Louia Midwest & Meridian Corp... 314-878-4441 

NJ Metuchen, Itek Encoder... 201-5461500 

TX Garland Carey, McMahill & Assoca, Ina 

.. .. 214-681-1414 

Wl New Berlip Marsland Assoca, Ina .... 414-786-6611 


ITHACO, INC, Meas. & Control Instrs. Div, 735 w. 
Clinton SL P.O. Box 6437, Ithaca NY 14851-6437, Tel: 
607-272-7640, TWX: 5162569307, FAX: 607-272-4550; 
EmpL: 120; S/s. Mgr: E W. Seymour 


TTL CIRCUITS, 90 Don Park Road Markham, Ontario, 
Canada L3R 1C4, Tel: 416475-6658,416492-9307, FAX: 
4164765097; FSC No.: FSCM 38747; EmpL: 90; Sis. 
/l^gr.DerkWissink 


nr CANNON:MILITARY/AEROSPACE DIV, 666 E 
Dyer Road Santa Ana CA 927065684, Tel: 714-557- 
4700, TELEX: 763917, TWX: 916997-0523; FSC No.: 
71468;Multiple; ErrpL: 2000; S/s. Mgr: Richard Torson; 
Dist Mgr: Richard Torson 

TTT 

Mm Jii . Mm Components 

A Division of ITT Corporation 


FAX: 714-727-2109 

ITT COMPONENTS, ITT Corporation, 5 Jenner SL 
Irvina CA 92718, Tel: 714-727-3001, TELEX: 681-389, 
TWX: 9165961744; FSC No.: 61725; EmpL: 29; Dist 
Mgr: M. Pommier . A*10861087; 8*1544-1551 


Local Sales Offices & Reps 

AL Huntsville, JWL. 2068861712 

AZ Scottsdala Bill Earl Assoca ina . 602-994-3813 

CA BurbanK Darco. 816504-2425 

CA San Josa Eclipse. 408-437-7575 

CO Englewood Romulus Elctma. 3067704888 

CT Guilford Data Mark, Ina . 2064560575 

FL Pompano Bch, Bolton Assoca. 306781-8887 

GA Atlanta JWL. 404-3267643 

IL Rolling Meadowa Heartland TecK Sla 

. 312-577-9222 

IN Ft Wayna M/S Sla . 219-4363023 

KS Wichita Thunderbiid Tech. Sla ....... 316684-3941 

MD Luthervllte, PGR. 301-5861360 

MA Sudbury, KSA of New England. 617-4465881 

Ml Brighton, Elctm. Sources Ina . 316227-3598 

MN MinnetonkaJP. & Assoca .. 612-9367930 

MO Maryland H^ Thunderbird Tech. Sla 


NM Albuquerqua Syntech. . 5062667951 

NY Fairport NetSla Co.... 7162261030 

NY Manhasset Win Cor Elctma .......... 516-627-9474 

NC Pinevilla JWL & Assoca. 704-541-5750 

OH Centervilte, Omega Sla .. 516434-5507 

OH Shaker Hgta, Omega Sla.. 216751-9600 

PA Prospect Pk, Elf Sla. 216534-3340 

TX RIchardsoa Milco Mktg ... 214-7862716 

WA Redmond EMG . . . 206882-0962 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


ITT SC 


Local D^butofs 

AL HuntsvIHe; Time . 205-721-1133 

AZ Temper Richey impact Elctma. 602-894-9251 

AZ Temper Shelley Ragon . 602-894^2058 

AZ Temper Time. 602-967-2000 

CA Anaheim, Time . 714-937-0911 

CA Chatsworth. Sheliey Ragon. 818-998-3333 

CA Chatsworth, Time.. 818-998-7200 

CA Garden Qrove^ Richey impact Elctms. 

. 714-895-0060 

CA Huntington, Capacitor Spec. . 714-843-1815 

CA Irvine, inte^ed Elctms.. 714-837-9960 

CA Irvine, ITT Multi Comps.. 714-727-4001 

CA Sacramento, Integrated Elctms.. 916-424-5297 

CA San Diego, Richey Impact Elctms. .... 619-271^11 

CA San Diego, Sheliey Ragon. 619453-7133 

CA San Diego, Time. 619-586-1331 

CA San Jk^ integrated Elctma. 408-263-1100 

CA San Josa ITT Multicomps.. 408-279-0685 

CA San Josa Shelley Ragon. 408-942-9111 

CA Santa Clara, Richey Impact Elctms. ... 408-727-7411 

CA Santa Monica, Master Distrs.. 213-452-1229 

CA Sunnyvale, Capsoo Sla. 408-734-3020 

CA Sunnyvale, Time. 408-734-9888 

CO Denver, integrated Elctma. 303-292-6121 

CO Englewood,NEPElctma . 303-799-9898 

CO Englewood, Shelley Ragon . 303-762-0670 

CO Englewood,Time.. 303-799-8851 

CT CheshlraTime. 203-271-3200 

CT East Haven, J.V. Elctma. 203-469-2321 

CT New Haven, Greene Shaw Co. 203-397-0710 

FL DavlaARCODistra . 308473-2550 

FL Ft Lauderdalet NRC. 305-772-4500 

FL Ft Lauderdale, Time. 305-9744800 

FL Orlando, Time. 305-841-6565 

FL Tampa, Shelley Ragon . 813-623-6560 

GA Norcrosa Time. 404448-4448 

a. Chic£^ Leeds Electro Compa. 312-825-3800 

IL Chicago, NEP Elctma . 312-625-8400 

IL Hoffman Estatea Integrated Elctma .. 312-843-2040 

IL Lombard, Shelley Ragon. 312-629-8833 

IL Wood Date, Time. 312-350-0610 

IN Indianapolia CSE. 317-879-9119 

IN indianapolia Mar Elctma . 317-633-6699 

lA Cedar RapkJa Shelley Ragon. 319-373-0525 

MD Beltsvilla RESCO-Washington. 301-937-9100 

MD Columbia Time. 301-964-3090 

MD Jessup, TREEKO Sla. 301-792-0112 

MD White Marsh, Resco. 301-529-0500 

MA Canton, Impact Sla. 617-821-1500 

MA Newton, Greene-Shaw Ca. 617-969-8900 

MA Peabody. Time . 508-532-6200 

Ml Uvonia Key Elctma. 313-261-5972 

MN Edina Time . 612-835-1250 

MN Minneapolia Sterling. 612-831-2666 

MN St Paul, Sheltey-Ragon. 612-642-2828 

MS Hazelwood, ShelteyDagon. 3144546480 

MO Independenca Sheltey-Ragon . 816-254-3410 

MO StLouiaTime. 314-391-6444 

NV Las VegaaKiesub Elctma. 702-733-3888 

NJ Oakland, Relay Speciaities. 201-337-1000 

NJ Pinebrook,Time. 201-8824611 

NJ Rockaway, Tonar Inda. 201-586-9000 

NJ W.BerliaGa . 609-768-6767 

NM Aibucpjerqua Betatron Elctma. 505-344-2381 

NY E Syracusa Time . 315-432-0355 

NY Hauppauga Time. 516-273-0100 

NY Medford, Sheltey-Ragon . 516447-2000 

NC Charlotta Time. 704-522-7600 

NC Oxford, Time . 919-693-5166 

OH Cincinnati, Schuster . 513-489-1400 

OH Cleveland, Schuster. 216425-8134 

OH Dublin, Time. 614-761-1100 

OK Tulsa Altair Co.. 918-252-5781 

OR Beavertoa Integrated Elctma. 503-641-1690 

OR Portland; Time. 503-684-3780 

OR Wilsonvilte, Shelley Ragon. 503-641-1691 

PA Essington, Tri-Com. 215-521-3080 

PA King of Prussia Time. 215-337-0900 

TX AustiaTlme. 512-339-3051 

TX Carrolltown, Time. . 214-241-7441 

TX Dallaa Shelley Ragon . 214-349-2424 

TX El Paso, International Elctma. 915-598-3406 

UT W. Valley, Beta . 801-966-0236 

UT W. Valley, Time. 801-973-8181 

WA Beilevua Integrated Elctma . 206-455-2727 

WA Redmond,Time .. 206-882-1600 

WA Seattte, Richey Impact Elctma... 206-575-1910 

WA Seattte,SheiteyRagon. 206-241-1980 

Wl New Berlia NEP Elctma. 414-785-9100 


nr ELECTRON TUBE, ITT Corp., Box 100, Eastoa PA 
18042, Tel: 215-252-7331, TELEX: 847494; FSC Na: 
20948; EmpL: 350 


nr GILFILLAN, ITT Corp, 7821 Orion Ave, P.O. Box 
7713, Van Nuya CA 91409, Tel: 818-988-2600, TELEX: 
651421, TWX: 910495-1787; FSC No.: 24930; EmpL: 
1800; Sfe. Mgr: Hollis White 


nr-HIGBIE MFG, Wagner Rd, Rochester, Ml 48063, Tel: 
313-651-5300, FAX: 313-651-2365; EmpL: 1500; Sfe. 
Mgr.* Ri4. Davie VP Sla 


nr POWERSYSTEMS CORP, Box 688, Gallon, OH 
44833-0688, Tel: 419-468-5200, TELEX: 4972923, FAX: 
419-468-3235; EmpL: 450; Sfe. Mgr: C. Searies; Dfef. Mgr.* 
Gl Ardolino 


ITTSchadow 


FAX: 612-934-9121 

ITT SCHADOW, 8081 Wallace Rd, Eden Prairia MN 
55344, Tel: 612-934-4400, TELEX: 29-0556, TWX: 910- 
576-2469; EmpL: 150; Sfe. Mgr.* Darrell Wilk; Dist.Mgr: 


ScottMork. B*1758-1761 

Local Sales Offices & Reps 

AL Huntsviite, Brandel-Stephens . 205-883-0445 

AZ Phoenix, Shefler-Kahn. 602-257-9015 

CA Carlsbad, Adchem. 619-72909216 

CA Los Angetea Landa & Assoca. 213-879-0770 

CA Mountain View, Straube Assoca. 415-969-6060 

CA Santa Ana Landa & Assoca. 714-543-7805 

CO Boulder, Component Prod. Sla. 303-530-2800 

CT Guilford, Richard Purinton Inc. . 203-4534505 

FL Deerfield Beach, Brandel-Stephens ... 305427-8558 

FL Orlando. Brandel-Stephens . 305425-3202 

GA Atlanta Brandel-Stephens . 404-261-7579 

ID Boisa JJ. Backer. 208-622-7045 

IL Elk Grova Control Sla. 312-595-2110 

IN Indianapolia EMCI (Elea Mktg Consits, Inc.) 

.. 317-253-1668 

lA Marion, aWAssoca . 319-377-5244 

KS Parker, aw. Assoca. 913-898-6552 

MA Andover, Richard Purintoa Ina . 617475-7055 

Mi Brightoa AP. Assoca. 313-229-6550 

MN Eden Prairia Hanna/Und. 612 942-8554 

MO St Loula S.W. Assoca. 314-576-4650 

NJ W. CakfweiL Grimm, Siegal Assoca ... 201-575-9300 

NM Albuquerqua Shefler-Kahn . 505-294-0499 

NY East Rochester, L-Mar, Ina . 716-381-9100 

NC Greensboro, Brandel-Stephens . 919-274-6952 

OH Dayton, K W. Elctma. 513-890-2150 

OH Shaker Helghta KW. Elctma . 216-491-9177 

OR Beavertoa James J. Backer Co. . 503-627-0775 

PA Allison Pk, K.W. Elctm. Sla, Inc.. 412-487-4300 

PA Trevose, P.SA, Inc.. 215-245-0513 

TX Austia Fralla & Assoca. 512-835-7911 

TX EutesaFralia& Assoca .. 817-267-3577 

TX Houstoa Fralia & Assoca . 713-772-1572 

WA SeattlaJaaJ. Backer Ca . 206-285-1300 

Wl Brookfield. Control Sla. 414-797-9500 

Can Rexdate, Electro Source. 416-6754490 

Local Di^butors 

AZ Tempa Time Elctm. . '.. 602-967-2000 

CA Garden Grova Impact. 213-768-3800 

CA Gardena Cal-Switch. 213-538-9830 

CA Irvina nr Multicomponents . 714-727-3001 

CA Riversida Electronic Supply . 714-787-9220 

CA Santa Clara Cypress . 408-980-2500 

CA Sunnyvala Time Elctma. 408-734-9888 

CO Denver, Integrated Eictrr^. 303-292-6121 

FL Fort Lauderdate, Time Elctm. . 305-974-4800 

FL Orlando. Hallmark . 305-8554020 

IL Crystal Laka Sub-Sem . 312-782-3954 

IL Wheeling, Hawk Elctma . 312-4594030 

KS Wichita R.S.C. Elctma. 316-267-5213 

MD Jessup, TreekoSte.. 301470-3300 

MA Canton, Richey/Impact Sla Ca. 617-821-1500 

MA Hingham, Sager Elea. 617-749-6700 

Mi Kentwood, RM Elctma. 616-531-9300 

Ml St Clair Shorea Specialties Mfg... 313-771-2700 

MN Minneapolia Berquist Co.. . 612-835-2322 

NJ OaldancL Relay Specialties. 201-337-1000 

NY Buffalo, Summit Distr... 716-884-3450 



ELECTRONICS 
( 415 ) 834-5888 


610 E 10th St , Oakland. CA 94606 

Pomona) 


( 213 ) 452-8002 



ITT 


Components 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 



Much more than Relays... 

SWITCHES ‘TIMERS • RELAYS * COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES ‘TERMINAL BLOCKS ‘ DIODES 


FROM STOCK 

ITTSchadow 

SWITCHES 

PUSHBUTTON, KEYBOARD, 
POWER, ROTARY & KEY 



FREE...NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRITETODAY 

TOLL FREE 
800-^6-5376 

NEW JERSEY 
201-337-J000 

FAX No. 
201-337-1862 


I andlijM . I ^ 

RElAy/SpECIAlTIES 

17 RARITAN ROAD • OAKLAND, NJ 07436 


EEM1989 


North American offices oniy. For woridwide reps & distributors, see VOL W. 
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Manufactureis and Sales Offices Directory 


NY LynbrooK Peerless Radto. . 516-59S-2121 

NY Rochester,SIMOONA......^ 716^28-3230 

NC Raleigh, Hallmark.... ........ 919-872-0712 

OH Twinsburg;Schuster/Cleveiand ...... 216425-8134 

PA Mckean, ADVACOM .. 814476-7774 

PA Philadelphia,PEI/Genesis 215-568-7400 

TX Dallas,Hall-Mark .. 214343-5000 

TX Stafford^SoiithvvestEk^^. 713-2404000 

WA Bellevue^AlmacElctms...>. 206-643-9992 


Gari Coricoid, OriAark), ITT Muttkxxnporiei^ 

........ 416-736-1048 

ITT SEALECTRO, 40 Undeman Dr, Trumbull. CT 06611, 
Tel: 203-37241 ia TELEX: 71425-501, FAX: 203-372- 
6224; FSC Na: 98291 ; EmpL: 1600; Sis. Mgr: P. Tynan, 
Dir. DisL Sia; Dist. Mgr: P. Tynan, Dist SIsl Mgr. 

nr SEMiCONDUarORS, rrr CJorp, 55 Memmack St, 
Sa Umence, MA 01843, Tel: 617-688-1881, TELEX: 
947413, FAX: 617-975-7109; Empi: 2300; Sis. Mgr: S. 
Rastogh Diisf. a Rastogi 

ITW CX)RTRON, Illinois Tool Works, 400 w. Grand Ava, 
Elmhurst IL 60126, Tel: 312-279-9110; FAX: 312-279- 
9709; EmpL: 125; Sfe. Mgr: Ken Buheit 


iTwFastex* 


FAX: 312-595-2141 

ITW FASTEX DISTRIBUTOR BUSINESS^ 226 Gerry 
Dr, Wood Dale, IL 60191-1150, Tel: 312-350-8200; Sis. 
Mgr: Andy Flis, SIsl Mgr./Direct Aocts.; ZXsf. Mgr: Dennis 
Singery, Distr. Sis. Mgr./Gen Mgr.. C«1387 


iTwPaktron 

FAX: 804-239-4730 

rrw PAKTRON, Dlv. of Illinois Tool Works; P.a Box 

4539, 1205 McConville Rd, Lynchburg; VA 24502, Tel: 
804239-6941, TELEX: 710371-1533; FSC NO.: 19396; 
Sis. Mgr: Tom Ise; Disf. Mgr.* Curt Miller 
. . . A«1088-1092 


tjocai Sales Offices 8 Reps 

AL Huntsville,ACM,ina.. 205-881-5493 

AZ Para(i8eValley,AstrooomMktg....... 602-991-6646 

CA Northridge; Pacific Elec Assocl . . 818-7013114 

CA Playa-deFRay. Corcoran Assoc. . 2133234589 

CA Santa Clara, Synelect Mklg. 408-2449900 

CO Parker, High Plains MMg.. 303-841-6464 

FL CasselBerry,Dyne-A-Mark.. 407-831-2822 

FL Cleanvater, Dyne-A-Mark. 8134414702 

FL a Lauderdale, Dyne-A-Mark. 305-771-6501 

GA Norcross, ACM Irxx. 404448-7025 

IL Rolling Meadows, WeisserAssoa .... 312-392-5556 
IN Indianapolis; Central Regional Off. .... 317-2573704 

IN Incfiaru^lis, Leslie M. Devoe. 317-8423245 

lA West Des Moines, SPSAssocs, Ltd... 515-225-0607 
KS Olathe; SPS Assoca, Ltd.. 918764-4460 


iTwSwitches 

LICON - CHICAGO SWITCH -UID - RCL 

I MILITARY SPECIFICATION; [ 
|lNDUSTRIAL AND COMMERCIAL;! 

FULL LINE AUTHORIZEO DISTRIBUTOR 



E LECTRIC SWITCHE S 

I N C O B P O K A T B D 
2478 Fletcher Or., Los Angeles, California 90039-2897 

800-421-8855 TtL:2n-660-1310 

CA:800-252-4640 FAX:213-660-5»0 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 31EM on REQUEST 


MD AnnapoNs, Parogem Inc.. 301-2^1898 

MA Randolph,HatehAssocs... 617-963-3306 

Mi Oak Pk, A. Biumenberg Assocs. Iixx .. 318968-3230 

MN Hopkins, Forsythe Assoc.. 612-9333267 

MO Earth City, SPS Assocs, Ltd.. 314291-0520 

NE Panama, SPS Assocs... 402-7882536 

NY E Rochester, L-Mar Assocs, Inc.. 716-681-9100 

NY Poughkeepsie, L4tar Assoa Irxx. 914462-8025 

NC Raleigh, C-Tech. 9187823100 

OH Solon, J R Thomberry Ca Inc.. 218248-4095 

TX Austin, Electra Reps, Ina. 512-3381163 

TX Dallas, Electra Reps, Ina. 2142483852 

VA Lynchburg,PaktronDiv. .............. 8042393941 

WA Bellevue; Caruso & Ca. 208455-8811 

Wi Hartland, Selective Sis. Ina.. 414367-1133 

Can Markham, Ont, Avotronics. 4164782024 > 

Can Points Claira Quo, Avotronics. 514397-2135 

Local f^ st ri bu t or s 

AZ Phoenix,FutureElctms. .. 602-272-7951 

AZ Tempe,Acacia/Deanco . 602-882-9054 

CA Chatsworth, Future Elctma .. 8187723240 

CA Irvine;Acacia/Deanco. 714360-0834 

CA Irvine, Future Elctms. . 7142504141 

CA San Diega Acacia/Deanco. 6185654365 

CA San Diega Future Elclma. 6182785020 

CA San Josa Future Elctma . 4084341122 

CA SunnyvaM Acacia/Deanco. 4087487200 

CA Van Nuys, EW. Elctma. 818782-9020 

CO Westminster, Future Elctma, Ina. 303-6503123 

CT BetheL Future Elctma . 2087489594 

FL Altamonte Springs, Future Elctma, Ina 

.. 308767-8414 

FL Cassel Berry, Hall-Mark Elctma.. 407-8385855 

FL Clearwater, Future Elctama, Ina . 8185782770 

FL Clearwater, Hall-Mark Elctma. 818530-4543 

FL Ft Lauderdale N R C Elctma. 308772-4500 

GA Augusta, Dixie Elctms, Ina . 404722-2055 

GA Norcrosa Future Elctms, ina. 404-441-7676 

IL Elk Grove Village Bell Inda. 312-6481910 

IL Rolling Meadowa RM Elctma Co. .... 312-3580300 

IL . Schaumburg, Future Elctma. 312-882-1255 

IN Indianapolia Advent Elctma. 317-872-4910 

IN Indianapolia Custom Svca Elea. 317-8789119 

IN indianapolia RM Elctma Co, Ina. 317-291-7110 

lA Cedar Rapkfa Dee Elctma . 3183687551 

MD Columbia Future Elctma .. 301-290-0600 

MD Jessup,TreekoSla. 3014783300 

MD Spencerville US. Elctma. 301-3843300 

MA Billerica Mayer Elctma. 508-6673900 

MA Westbora Future Elctma. 617-3682400 

Ml Grand Rapkfa RM Elctma Co.. 618531-9300 

Ml Livonia Future Elctma . 318261-5270 

MN Eden Prairie Future Elctma . 612-9442200 

MN Eitzea Cegracitor Assoca. 5074983306 

MN St Paul, Gopher Elctma. 612-4883322 

MO St Charlea Finnigan Elctma. 3149463201 

NJ Bellmaur,Mld Atlantic Elctma . 608931-5303 

NJ E Hanover, State Elctma. 201-887-2550 

NJ Fairfield Future Elctma. 201-227-4346 

NJ Mt Laurel, Future Elctma :. 6087787600 

NY Farmingdale Pride Elctma . 5182984020 

NY Hauppauge Broadllne Elctma. 5182314100 

NY Hauppauge Future Elctma Ina. 518234-4000 

NY Liverpool, Future Elctma . 315451-2371 

NY Rochester, Future Elctma . 718272-1120 

NY Rochester, Simcona Elctma .. 7183283230 

NC Charlotte Dixie Elctma. 704377-5413 

NC Charlotte Elctm. Mktg. Core. 7043943195 

NC Charlotte Future Elctma . 7045285500 

NC Greensbore Golden Elctma. 9182944653 

NC Winston-Salem, Dixie Elctma. 9187245961 

OH Columbua Elctra Mktg. Corp.. 6142984161 

OH DaytoaElctm.Mktg.Corp... 5134394711 

OH HighlandHeighteElctm.Mktg.Cora.. 216-442-3441 

OK TulseAltalrCa. 918252-5781 

OR BeavertoaAcacia/Deanco.. 503-6483377 

OR Beavertoa Future Eictma . 5086489454 

OR Lake Oswege Beil Inda. 5082414115 

PA McKeaa Advacom, Ina. 8144787774 

SC Columbia Dixie Elctms, Ina. 8087785332 

SC Greenville Dixie Elctms, ina .. 808297-1435 

SC N. Charlestoa Dixie Elctma . 808552-2671 

I TN Gray, Dixie Elctma, Ina. 615477-3838 

TN Knoxville Dixie Elctms, Ina .. 6189384131 

TX Austia AltairCa. 512-837-4970 

TX HoustoaAltairCo.. 713462-3029 

TX RkJhardsoaAitairCa. 214231-5166 

TX Richardsoa Future Elctma, ina... 214-437-2437 

UT Salt Lake City, Future Elctma Ina. 801-972-8489 

WA Redrnond Future Elctrns, Ina . 206-8813199 

WI Mequoa Taylor Elea . 414241-4321 

WI Racine Bac^ Elchna Ca Ina. 414337-1256 

WI Waukesha Bell Inda . 414547-8879 

EXP Bucka Eng, C & CD Ltd.. 494882-848 

Can Calgary, Attierta Future Eictma. 4082385325 

Can DownsvIew, Ont, Future Eictma. 416-6384771 

Can Edmontoa Future Elctma .. 4034382858 

Can Ottawa O^ Fuhjre Elctma . 613320-8313 


Can Point Claire Clue, Future Eictma ..... 5143947710 

Can St Foy; Qua, Future Elctma .......... 418-682-8092 

Can VarKX>uye^B lC,F utureEictrna....^.. 604-2941166 

Can Winnipeg, Manitoba Future Elckna ... 2047887711 


/TwSwitches 

FAX: 312-545-4450 

ITW SWITCHES, Illinois Tool Worke 6615 w. irVing 
Park RdL, Chicage IL 60634, Tel: 312-2824040, TELEX: 
275226; EmpL: 500; Sis. Mgr.* R Mueller, Dist. Mgr: P. 


Bartheil .. . B*1762-1774 

Local Sales (Xf ices & 

AL Huntsville Electro Mech. 205-880-0592 

AZ Glendale The Knight Ca. . 602-4382166 

AR Fort Smith, Electra Reps. 501452-7822 

CA Los Angeiea The Knight Ca.. 2186782833 

CA Santa Clare Westrep .. 4089888833 

CO Parker, High Plains Mktg.. 303341-6464 

CT ClintoaSeimarkAssoa..... 208573-9088 

FL Altamonte Springe Semtronics .. 407-831-8233 

GA Atlanta Electro Mech.. 404-447-6478 

n. Elk Grove Village Parcom. . 312-228-6360 

lA Cedar Rapkfa R- F. Welch Ca. 319-362-6824 

KS Kansas City, BC Elctma. 918342-1211 

MD Baltimore MicroComp .. 301-6445700 

MA Millie Seimark Assoa. 5083782914 

Ml Grand Rapkfa Urban & Assoa........ 618245-0511 

MN Minneapolie Comstrand. 612-7889234 

MO St Louie BC Elctma . 314521-6683 

NJ Red Bank, Varreirnarv-Gorrnan Ca .... 201-219-0088 

NY E Syracuse Fountaia Young & Ca .. 315-437-7733 

NC Raleigh, Electro Mech . 9187989300 

OH Medina Rockford Controls. ^187253705 

PA Oreland; Precision Mktg. 2182389233 

TX Dallae Electra Repa. 214248-3852 

WA Redmond EMG-Elctm Mktg Grpi. 2088823962 

WI Mequoa Parcom Ina. 414241-8544 


IVEK CORP, 43 Fairbanks Rd, N. Springfield VT05150, Tel: 
802-8882238 FAX: 802-886-8274; EmpL: 8; Sis. Mgr: 
Peter Tomey 



FAX: 201-542-2938 

iVO INDUSTRIES, INC, 201 Industrial Way W, 
Eatontowa NJ 07724; Tel: 201-542-5151, 808932-0489, 
TELEX: 132-414; EmpL; 10; SISs. Mgr: Daniel Vannote 
. B*1089,1775,1962; D«11481149 


Local Sales Calces & Reps 

CA TustiaSierra-PacifIcEngrg..... 714731-3411 

Local Distributors 

CA AgouraSibbakfInstra .. 218991-3864 

CA Santa Monica Master Distr.. 218452-1229 

FL Lakeland A A Electric . 813-665-6941 

GA Norcrose A A Electric . 404-4493670 

IL Arlington Heighte Martec Assoca..... 312-956-8090 

MD Towsoa Kraft IndL. 301-8285838 

MN St PauL Power/Mation Div.... 612-6453781 

NJ E Rutherford A A Electric . ...201-777-5477, 

8082233119 

NY Clarence Trott Elctma . 716-6343500 

NC Charlotte Trott Elctma .. 7043782237 

NC Huntersville Scott Equip. .. 7048781611 

SC Greenville Automation SuppiCa. 8088485274 

TX Dallae Dallas Meter Tek. 214349-6044 

Wi Waukesha Power/Mation Div.. 414542-2868 

WI Wausau, Control Specialist. 715-3589122 


Can Edmontoa Alberta Alberta IndL Controls 

. 403-4686080 

Can Surrey, BlC, ER Horseman & Son Ltd 

. 6045381275 

Can Toronta Ontari^ Lisle-Metrix Ltd. 4182489151 

IXYS CX3RP, 2355 Zanker Rd, San Jose CA 95131-1109, 
Tel: 4084381900, TELEX: 384928 SNJ SU; FSC Na: 
4084381033; Erryfi.: 50; Sfe. Mgr.* Dan Schwob 


North American offices oniy. R>r woridwide reps & distributors, see Voi. W. EEM 1389 


718 







































































































































































Manufacturers and Sales Offices Directory 


JBMEL 



Electronics, Inc. 


FAX: 714-250-8957 

JAE ELECTRONICS INC^ 1901A E Came^e Avei, 
Santa Ana, CA 92705-5504, Tel: 714-250-8770, TELEX: 
681-438 JAE US; EmpL: 3400 (Worldwide); Sis. Mgr: 
David Shaff, Dir. Reid Sla; Dist Mgr: N. Leidig 
. B»1776-1777; C-1388-1391 


Local Sales Offices 8 Reps 

AL Huntsville, Glen White Assocs.. 205-882-6751 

AZ Glendale, Camda, Inc. . 602-842-2927 

CA Canoga Pk, Camda, Ina. 818-703-6132 

CA Uwndale, Camda, Inc.. 213-219-0320 

CA Newport Beach, Camda, Inc.. 714-852-9228 

CA San DIega Camda, Inc. 619-571-4818 

CA Santa Clara, Pinnacle Sla . 408-249-7400 

CO Littleton, Con-Tek Mklg.. 303-973-8490 

CT Southington, Cycle Sla . 203-755-2888 

FL Clearwater, Glen White Assoca. 813-726-0577 

FL Ft Lauderdato, Glen White Assoca ... 305-977-5885 

FL Ft Lauderdale; JAE Elctma.305-563-3484, 

800-248-0737 

FL Satellite Bch., Glen White Assoca .... 305-7734832 

GA Norcrosa Glen White Assoca . 4 (VM 41-1447 

IL Arlington Hgta, Bemdt Assoca Inc. ... 312-632-0900 

IN FtWaynaFrankJ.CampisanoCo. ... 213486-6443 

IN Inclian^lis/Ft Wayna Campisano Ca 

. 317-253-7651 

MD Baltimora Glen White Assoca. 301-321-7235 

MA Harvard, Cycle Sla . 617-456-6868 

MN Minneapolis, Bemdt Assoca, Irxx. 612-546-2021 

MS Jackson, Glen White Assoca. 601-856-5411 

NJ Mountainskfa Henry R Richter Co ... 201-233-4615 

NY Fayeltevilla Henry a Richter Ca. 315-637-6713 

NC Greensboro, Caravan Sla. 913294-1500 

NC Raleigh, Glen White Assoca. 919-848-1931 

OH Cincinnati, Campisano Ca. 513-574-7111 

OH Cincinnati, Frank J. Campisano Co. ... 513-574-7111 

OH Coiumbua Campisano Ca.. 614-876-5405 

OH Medina Frank J. Campisano Co.. 216-722-5550 

OH Mentor, Frank J. Campisano. 513-575-7111 

OH Mentor. Frank J. Campisano Ca. 216-257-2961 

OR Hillsbora Rhodes Sla Corp. . 503-640-6666 

PA Coraopolia Campisano Co.. 412-264-5151 

PA Phoenlxvilla Henry a Richter Ca .... 215-495-6176 

PA Phoenlxvilla Henry Richter, Inc. 215-495-6176 

SC Greenvilla Eiienburg Sla . 803-233-9942 

TN Gray, Glen White Assoca. 616477-8850 

VA Annandala Glen White Assoca. 703-354-3889 

VA Lynchburg, Glen White Assoca. 804-385-6110 

WA Bellevua Electronic Sources. 206-451-3500 

Wl Milwaukea Bemdt Assoca, Inc. 414-545-8400 

Local Distributors 

AZ Scottsdala Cypress Elctma . 602-949-0802 

CA Buena Pk, Cypress Elctma.213-744-0355, 

714-521-5230 

CA San Diego, Cypress Elctma . 613535-0011 

CA Santa Clara Cypress Elctma. 4039832500 

CO Wheatridga Cypress Elctma . 303431-2622 

CT Yalesvilia Glynn Elctma. 2032632498 

MA MkJdleboro, Glynn Elctma ... 617-947-4262 

NH Manchester, Glynn Elctma . 603-622-8131 

NY Deer Pk, Ramtronix Inc . 513242-4700 

OH Akron,AescoElctma .. 213762-8818 

OH Coiumbua Aesco Elctma. 614-882-6762 

OR Beaverton, Cypress Elctma. 503-641-2233 

PA Bristol, AIM Elctma. 2137833500 

TN Hixson, Techni-Tronics. 615-842-0514 

TX Dallaa Cypress Elctma. 214-8631435 

WA Bothell, Cypress Elctma. 2034831144 


JAICX) PFIODUCTS, Jaidinger Mfg Co, Inc, 1921 W. 
Hubbard St, Chicago, IL 60622, Tel: 312-421-1090^ FAX: 
312-421-1165; EmpL: 35; Sis. Mgr: John S. Jaidinger 

JAMESBURY CORP, Div. of Combustion 
Engineering, Inc, 640 Lincoln St, Worcester, MA 01605, 
Tel: 617-852-0200, TELEX: 92-0448, TWX: 7132431268; 
EmpL: 900; S/s. Afgr.'C. A Richardson 

JAMES ELECTRONICS, 4050 N. RockwelL Chicago, IL 
60618 Tel: 312-4636500, TWX: 913221-5034; EmpL: 
22D; Ste. Mgr.’Vincent Kennedy 


P aaaasua 

AN ESOP CORP 


FAX: 818-842-3396 

JANCO CORP., Box 3038-Glenoaks Sta, Burbank CA 
91504, Tel: 8138431800, TWX: 9134932701; FSC Na: 
91812; EmpL: 185; S/s. Mgr: Sam Kay, Jr. 

. B»1778-1779 


Local Sales Offk^ & Reps 

AZ Tempa Piper Sla. 602-949-0048 

CA San Diego & So. Califomia Gabriel & Assoa 

..... 714-666-0660 

CA San Josa Ruppert Sla & Engrg. . 4039938717 

CO Longmont Piper Sla. 303-651-2378 

FL Orlanda MacKay, Smith & Assoca ... 303423-4353 

GA Atlanta MacKay, Smith & Assoca. 404-4437444 

IL Addison, Vikeland Sla . 312-832-8425 

IN Ft Wayna Aktron Corp.. 213747-3650 

KS Wichita T-BIrd Tech. Sla & Sva. 316-684-3941 

MD Elficott, Tech. Sla Ina. 301-461-3257 

MA Swansea Eastrep Ca . 617-672-0788 

MN St PauL Cahilt Schmitz & Cahill. 612-6437217 

MO Maryland Heighta T-Bird Sla & Sva .. 314-298-8940 

NJ Cherry Hilt Quality Compa . 609-428-6266 

NY Fairport TAC Sla Ina. 713377-2250 

NC Chariotta MacKay, Smith & Assoca .. 704-372-1188 
OH Coiumbua Tom Mulligan Conpany ... 614-457-2242 

TX Irving, Trice Mklg. Corp.. 214-2531877 

WA Seattia Norwest. 203827-9562 

Local Disffibutors 

CA Burbank Merit Comp; Supp. 813642-7607 

CA WestlakeViiiagaTech-CableProda.. 813991-4697 


JAN HARDWARE MFG. CO., 47-27 36th St, Long 
Island City, NY 11101, Tel: 713361-0800; FSC No.: 99813; 
EmpL: 60; S/s./Ifgr.* Irwin E Wasserman 
. 0*1582,15831611 

Local Sales (Wices & Reps 

CA Hillsbora Long Assoca. 413342-6544 

CA San Diego, James E Rtch & Assoca 

. 2139432624 

CA Santa Fe Springa James E Fitch & Assoa 


. 2139432624 

IN Huntingdon, Ellet Sla. 2133531866 

lA W. Dos Moinea Nevco Ina . 5132239866 

MD Gaithersburg Naudain Assoca South. 

. 301-2535040 

MA Brooklina Harman Assoa, Ina. 617-232-6687 

MA Lea Hannan Assoa, Ina. 4132431158 

MN Golden Valley, A.IM. 612-542-8437 

MO Crestwood, Nevco, Ina . 314-3437406 

NJ Englewood, Harold Gray Assoa . 201-894-0894 

NJ Marltoa Naudain Assoa. 6039835300 

OH Kettering F. L Ohmor & Assoa. 513434-1454 

OR Beaverton, Cascade Sla Co.. 503-6237978 

TX Richardson, AGM Sla Co. . 214-644-1475 


Can Scarborough, Ont, Banke Elctma, Ltd. 

. 413292-5152 

JAPANESE PRODUCTS CORP, 7 Westchester Plaza 
Elmsfbrd, NY 10523, Tel: 914-592-8880, TELEX: 516929 
ANS BACK ENFD, FAX: 914-592-7001; EmpL: 8; Sis. Mgr: 
DonCassalia 

JARO COMPONENTS, INC, 5549 Powerline Rd, Ft 
Uuderdala FL 333032883, Tel: 303771-7000, TELEX: 
159007, FAX: 303772-8899; EmpL: 30; Sis. Mgr: Floyd 
Burwell; Dist. Mgr: Floyd Burwell 

JAYCO PLASTICS OF CAUFORNIA, INC., 507 W. 

Blueridge Ava, Oranga CA 92665, Tel: 714-974-1701, 
TELEX: 678401, FAX: 714-998-4954; EmpL: 30 

. B*1868-1869 


Local Sales Offices & Reps 

AZ Scottsdala Advent Conpa Corp. . 602-481-0044 

CA San Diego, Coastal Elctm. Sla. 619-4534148 

CA Sunnyvale, Pass Assoca . 4037339040 

CO Boulder, Stratford Grp.. 3035333194 

IL Palatina Somers-Reagan. 312-991-1108 

NY New York Breen Assoca. 201-6938683 


JAYCXDR, P.O. Box 85154, San Diego, CA 92138, Tel: 613 
453-6580, FAX: 613452-7899; EmpL: 500; Sis. Mgr: 
Steven Lutjens 

JB ELECTRONIC TRANSFORMERS, 2300 W. Armitage 
Ava, Chicago, IL 60647, Tel: 312-342-0080, FAX: 312-342- 
9098; FSC No.: 11700; EmpL: 150 



FAX: 603-623-0446 

JBM ELECTRONICS, INC., 531 Front St, Manchester, 
NH 03102, Tel: 603-6230222, TELEX: 953134, TWX: 713 
2238978; FSC Na: 62694; ErryrL: Approx 100 
. AM578-1S83 


Local Sales Offices & Reps 

AL Huntsvilla ACM . 205-881-5493 

AZ Scottsdala Haas & Assoa, Ina . 602-994-3813 

CA San Josa QCI Assoca . 408-432-1070 

CA San Josa Oa Assoca, Ina. 403432-1070 

CO Aurora High-Tech Assoca . 3036931990 

CT N. Haven, Kitchen & Kutchin. 203234-9108 

CT Na Haven, Kitchen & Kutchin . 617-239-0212 

FL Altamonte Springa C Assoca, Ina .... 305-831-1717 

FL Deerfield Beach, SEC, Ina. 305-4234601 

GA Duluth, ACM .. 404-447-5499 

IL Highland Pla Bransky Sla . 312-4332375 

MA Burlington, Kitchen & Kutchin .. 617-2232660 

MN MinneapoliaBoerger& Assoa. 6135633435 

MN St PauL Proud Assoca. 612-6439428 

MO Lenexa Midtec Assoca. 913541-0505 

NY Albany, Reagan Compar. 518-4837408 

NY Roslyn Hgta, November Elctm. Sla ... 516-621-6378 

NC Chariotta Quantum Mktg. 704-5238822 

NC Raleigh, Quantum Mktg. 919-8435728 

OR Portland, Earl & Brown. 5032432283 

PA Glensida Koebert & Assoa. 215-887-2310 

PA Glensida Koebert Assoca. 215-887-2310 

TX Hurst Proconp Sla . 817-5830336 

TX Richardson, Procomp Sla . 214-6631500 

WA Redmond, Earl & Brown. 206-8835064 

WA Renton, Excel Elctm. Sla . 203277-0940 

WV Inwood, Koebert Assoca. 304-229-8401 

Can Mississauga Ont, HFTech Sla . 4136730284 

Can Mississauga Ont, Hi-Tech Sla Ca ... 416-672-0284 


FREE CATALOG 


Quality 

Delay 

Lines 



Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder Iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX. 910-595- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623858 or 5-648477 
TLX; 780-76336 DATAN HX FAX #5- 
657214 ___ 


® Datatronics 

A DIVISION OF DATAMAX ELECTRONICS 
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J-B> 


Manufacturers and Sales Offices Directory 



MILITARY SPECIFICATION 
INDUSTRIAL & COMMERCIAL 


CUTLER-HAMMER / Division of EATON 
FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

I N C O R P O R AT ED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 


890-421-8855 

CA:800-252-4640 


TEi:213-660-1310 

FAX:213-660-5130 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 3IEM on REQUEST 



Ask about Custom Screening, 
Testing, Marking & Packaging 







JEFFERS 


Over 
100,000 
Inductors 
in Stock 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90^ 


1026 6th Avenue, 
Oakland, CA 94606 





J-B-T INSTRUMENTS, INC., Box 1818, New Haven, CT 
06508-1818, Tel: 203-776-1111; Empl.: 25; Sis. Mgr: 
Lillian Sharron. . D* 1405 

Local Sales Offices & Reps 

MN Minneapolis, Hei-Lite Sis. . 612-861-6051 

TX Dallas/Houston, Elcom Mktg., Inc. 214-241-2166 

Can Thornhill, Ont, R. C. Kg^nert Sis., Ltd 

. . 416-221-7755 

Can Winnipeg, Vancouver, Smith-Paterson & Assocs. 

. 604-681-0743 

Local DisMbutors 

AL Montgomery, Southern Controls . 205-277-5030 

A2 Tempe, Crompton/Metermaster . 714-921-2101 

CA Los Angeles, CMI/Metermaster. 213-685-4340 

CA Sacramento, Sacramento Elctma. 916-441-4821 

CA Wilmington, Wilmington Instrs. . 213-834-1133 

CO Denver, EI.L Instrs.. 303-534-4160 

CO Denver,Ward/Brownell.. 303-333-3541 

CT Middletown, ELL Instra. 203-346-6646 

FL Miami, Florida Precision . 305-324-1731 

GA Augusta, Speciality Distributing . 404-873-2521 

IL Bridgeview, ELL Instra .;.... 312-430-2292 

IL Elk Grove Village, CMI/Metermaster .. 312-593-B650 

LA Lafayette, Ralph's Elctma. 318-234-4507 

MD Sparks, ELL Instra . 301-771-4800 

MA Burlington, ELL Instra. 617-272-9450 

Ml Grand Rapids, S-F Electra Inc. . 616-459-0216 

MN Minneapolis, Instrument Controls . 612-871-2514 

MS Jackson, Ellington Elctm. Supp.. 601-355-0561 

NJ Belleville, Miscorp . 201-751-8680 

NJ Newfoundland, Hosica Labs. 201-697-6111 

NY Long Island City, Metermod. 718-726-4850 

NY LynbrooK Peerless Radio. 516-593-2121 

NC Winston-Salem, Kirkman Elctma. 919-722-9131 

OH Cleveland, Weschler Elec. . 216-238-2550 

OH Dayton, Scott-Friedman. 513-298-5555 

TN Nashville, Electra Distributing. 615-329-3971 

TX Ft Worth, Swieco. 817-335-6521 

TX Garland, CMI/Metermaster . 214-271-5671 

TX Houston, Harrison Equip. .. 713-879-2600 

WA Seattle, Eicher-Richards . 206-523-7888 

WV St Albans, Preiser Scientific . 304-727-2902 

Can Willowdale, OnL Eiectrosonic. 416-494-1666 

JBT INTL INC., Jl Haw Indl. Co., Ltd, 2750 Oregon Ct, 
Ste. M-9, Torrance, CA 90503, Tel: 213-328-0051, FAX: 
213-328-0057 

J-B-T SWITCHES, CUTLER-HAMMER PRODS., 
EATON CORP, Box 1904, New Haven, CT 06509, Tel: 
203-772-2220; FSC No.: 55459; EmpL: 160; Sis. Mgr: C. 
A Peffer 

Refer to Eaton Corp./Cutler-Hammer Proda, 
Areospace/Commercial Controls Div. for distributor 
information. 

JC SYSTEMS, INC., 11175 Flintkote Ave. San Diego, CA 
92121, Tel: 619-453-9980, FAX: 619-453-2115; Empl.: 20; 
Sis. Mgr: Ralph Aniunas 

JDK CONTROLS, INC., 2630 Lavery CL Suite F, 
Newbury ParK CA 91320-1593, Tel: 805-499-7779, FAX: 
805-499-0990; EmpL: 40; Sis. Mgr: Reece Kendall 

. A*2112 


JEFFERS ELECTRONICS, Grand Plaza, 945 Grand Ave, 
Nogales, AZ 85621, Tel: 602-287-5851, TELEX: 165036; 
FSC No.: 59474; EmpL: 400; Sis. Mgr: Ken Shobert; DIst. 
Mgr: Steve Morris 


Distributor 


W. S. JENKS & SON, 1933 Monjana Ave., NE, 
Washington, DC 20002, Tel; 202-529-6020; 800-673- 

8199, FAX; 202-832-3411.C«1752, D-1294 

689, 764, 817 



J€NSeN 


FAX: 602-438-1690 

JENSEN TOOLS, INC., Axia, Inc., 7815 S. 46th SL 
Phoenix, AZ 85044, Tel: 602-968-6241, TWX; 910-950- 
0115; Empl.: 250; Sis. Mgr: Herb Oberman 


Hi, 


SBROME 

mJiNDUSTRIES 

mKtl CORPORATION 

FAX: 201-353-1021 

JEROME INDUSTRIES CORP., 730 E Division SL 
Elizabeth, NJ 07201, Tel: 201-353-5700; EmpL: 150; Sfe. 
Mgr.'Anthony Di Girolamo A*2313; D* 1838-1841 

JERSEY SPECIALTY CO., See JSC Wire & Cable 


jem 

POWER SYSTEMS. INC 

FAX: 213-426-2417 

JETA POWER SYSTEMS, INC., 2675 Junipero, Signal 
Hill, CA 90806, Tel: 218427-0095; Empl: 110; Sis. Mgr: 
Derek Steel . 0*1843-1845 

Local Sales Offices & Reps 

AL Huntsville, R O. Whitesell & Assoca .. 205-8885150 

CA Anaheim, Alpha Sla . 218215-0249 

CA Anaheim, Electro Sla . 714-826-4863 

CA Los Angelea Power Partners . 2182180800 

CA Mission Viejo, The Powerhouse, Inc. ,. 714-7789009 
CA Santa Clara The Powerhouse ........ 4087481555 

CO Arvada Arrowhead/CSI Sla Inc.. 3084285597 

CT Vernon, George Urban & Assoca. 203-647-3991 

GA Atlanta FL O. Whitesell & Assoca. 4044489190 

GA Norcrosa FIO. Whitesell & Assoca ... 404-4489190 

IL St Charlea XYZ Mktg. 312-584-3001 

IN Indianapolia Ft O. Whitesell .. 317-3589283 

MD Wheaton, Brimberg Sla. . 301-9482670 

MA Chelmsford, Power Assoca. 617-459-0700 

MA Dover, George Urban & Assoca . 617-3284068 

MN Minneapolia Micrelectronic Sla Ina .. 612-8280948 
NH Londonderry, George Urban Assoc. ... 603-437-3622 

NY Fairport Hi-Tec Sla. 7182285922 

NY Yonkera Sonkin Assoca.. 914-9688282 

NC Fuguay-Varina R.O. Whitesell & Assoc. 

. 918552-1122 

NC Greensboro, R.O. Whitesell & Assoca 

. 9182781945 

OH Cincinnati. R O. Whitesell... 518521-22^ 

OH Cleveland,RO.Whitesell . 216-447-9020 

OH ColumbuaRO.Whitesell .. 614-8889396 

OH Dayton, R O. Whitesell . 5182989546 

OR Portland, J. J. Backer Co. . 508297-8744 

OR Salem, Jaa J. Backer Ca. 508362-0717 

PA Huntingdon Valley, Lynbar Grp., Inc.... 218947-3554 

PA Pittsburgh, R O. Whitesell . 412-963-6161 

TN Knoxvilla RO. Whitesell & Assoca ... 2088885150 

TX Dallaa S. W. Tech. Sla . 214-2480180 

Wl Milwaukee, XYZ Mktg. 312-584-3691 

Can Montreal, Empro Sla. 514-341-6420 

JETTRON PRODUCTS INC., P.O. Box 337, E Hanover, 
NJ 07936, Tel: 201-887-0571, FAX: 201-887-4182; FSC 
No.: 04435; Empl.: 30; S/s. Afgr.-Joseph E Fesi 

. C*1392-1393 

Local Sales Office & Reps 

CA El Cajon, A-Tronics ... 618444-1501 

CA Woodland Hilla A-Tronics . 8187087212 

NY New YorK Eltron Export Co. .......... 212-944-7635 

JEWELL ELECTRICAL INSTRUMENTS, 850 Perimeter 
RcL Manchester, NH 03108-4038, Tel: 603-6686400, 
TELEX: 943435 JEWELL MAN, FAX: 603-6685962; Empl: 
250; S/s. il4gr.‘George Molleun D/sf./Ifgr.* Bill Bolia 

JFD ELCTRNS., See Murata Erie No. Amen, Inc. 

JF MICROSYSTEMS, 3641 Frontier Road, Pasco, WA 
99301, Tel: 508297-4294, 808532-2737; EmpL: 2; S/s. 
Mgr.'Jim Follansbee 

JFW INDUSTRIES, INC., 5134 Commerce Sg Dr, 
Indianapolia IN 46237, Tel: 317-887-1340, FAX; 317-881- 
6790; FSC No.: 61162; EmpL: 80; Sfe. Mgr.' Jackie 
Buescher 
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Manufacturers and Sales Offices Directory 


JONARD 


JKL 

COMPONENTS 

CORPORATION 



Pitlsford. NHA, IfKX. 716-586-9002 

Winston-Saiem, Muroota Corpi.. 919-722-9445 

Columbus Baehr, Greenleaf & Assoca 

. 614-847-0220 

Dayton, Baehr, Greenleaf & Assoca .. 513-439-0724 
Westlaka Baehr, Greenleaf & Assoa 

. 216-842-1770 

Evans City, Baehr, Greenleaf & Assoca 


. 412-776-2151 

PA TrevosaPBA .. 215-245-0513 

7X Austin, W. Pal FraRaA Assoca . 512-835-7911 

TX Bedford, W. Pal FraliaCa . 817-267-3577 

TX Houston, W. Pat FraliaA Assoca. 713-772-1572 

UT Salt Lake City, Straube Assoca, Mt States 

. 801-263-2640 

VA Oaklon, PSA South.r.... 703-281-1806 

WA Seattia Northmar. 206-524-5170 

Lo gqI Dfstrituf to rs 

AZ TernpaBeillnda. 602-966-7800 

CA Garden Grova Bell inda. 714-895-7801 

CA Gardena Bell Inda . 213-515-1800 

CA San Diega Bell Inda. 619-268-1277 


CA San Josa All American Semiconductor 


FAX: 818-897-3056 

JKL COMPONENTS CORPORATION, 13343 Paxton 
St, Paooima CA 91331, Tel: 818-896-0019; FSC No: 


55335; EmpL: 19; Sis. Mgr: Mike Wolford; Dist. Mgr: Bob 

Brandt . B-1163 

Loca/ Sales Offices & Reps 

AL Huntsvilla Southern Sla & Mktg.. 205-830-9322 

AZ Mesa EleoCom Assoca . 602-844-0566 

AZ Tenrva Eleo-Com . 602-967-8644 

CA San Diega Uwsco. 619-755-0200 

CT Manchester, Manurea Inc.. 203-646-6064 

FL Seminola Q-Rep . 813-393-6393 

IL Park RkJga Bob Bums & Assoca. 312-823-9360 

IN Carmet APEX TEC, Inc.. 317-846-3333 

IN Indlanapolfe, Apex-Tea Inc.. 317-842-5559 

Ml Farmington Hilia Clark Sla . 313-553-0610 

MN Bkxxningtoa Mumco. 612-854-4161 

NY Syracusa Lamtec . 315-682-4780 

OH Chagrin Falla Clark Sla Co . 216-247-7848 

OH Pahsvilla Clark Sla Co . 216-247-7848 

PA Philadelphia Check Assoa . 216-487-3007 

TX Irving, Kite Elea Ste.. 214-986-0321 

Local IXstributors 

AL Huntsvilla Powell Elea . 205-539-2731 

AL Mobila Specialty Distr. Ca. 205-344-0450 

AZ Phoenix, Capital Elctma. 602-252-5899 

CA Garden Grova Richey Western. 714-895-0060 

CA Gardena Cat Switch & Signal. 213-770-2330 

CA San Josa Powell Elea. 408-943-9020 

CA Santa Clara Richey/Westem Elea ... 408-727-7411 

CA Sunnyvala Target Elea. 415-961-1170 

CT Cheshira Time Elea. 203-271-3200 

FL Clearwater, Elea Precepts of FL. 813-544-3636 

FL Tampa Specially Distr. Ca . 813-870-3315 

GA Norcaosa Specialty Distrbg Ca. 404446-3190 

IL Wheeling, Hawk Elea. 312-4584030 

IN Indanapolia Meunier Elctma. 317-635-3511 

lA Cedar RapkJa Advnet Elea. 319-363-0221 

KY Louisvilfo, Peerless Elea. 502-637-7674 

MD Columbia Powell Elea . 301-621-8080 

MD Kensington, Marine Air Supp. . 301-949-1353 

MD Rockvilte, M S Elctma. 301-340-6400 

MA Hingham, Sager Elea. 617-749-6700 

MA Needham, Cronin. 617-4495000 

MA Westboroug^ Powell Elea . 617-366-6100 

MN MinneapoliaBergquistCa. 612-835-2322 

MN St Paul, Gopher Elea . 612-4834450 

MO Richland, ATREnt . 314-765-6219 

NH Hudson^ Bell Ind . 8092591014 

NJ Clifton, Vantage Compa .. 201-777-4100 

NJ Englewood, Powell Elea .. 201-894-0800 

NJ Pomton Lakea Pan American Elea ... 201-839-0077 

NM Aibuquerqua Walker Elea Supply .... 505-8832992 

NY E Syracusa Modutex. 7199244400 

NY Hauppauga Genekx). 519231-1144 

NC Cary, Powell Elea . 919-467-1212 

NC Greensboro, Hammond. 919275-6391 

OH Cincinnati, Schuster Elea. 219425-8134 

OK Oklahoma City, Radio Supp. Ina. 409232-6127 

PA Brislot Aim Elea. 2197893500 

PA Philadelphia Powell Elea. 2193691900 

TN Chattanixrga Specialty Distr. Ca . 615-624-1040 

TN Chattanooga Techni-Tronics. 615-8795449 

TX Dailaa Norvell Comp. Sla . 214-233-0020 

TX Las Colinaa Powell Elea . 214-560-0547 

TX Stafford Southwest Elea. 713240-4000 

WA GreenacreaMicaCo.. . 5099291720 

WA RedmondlPriebeElea .. 209881-2363 

Wt Milwaukea Marsh Elea.... 414-475-6000 

Wl Oshkosh, Electronic Inda. 414-2398930 


JIMl 

FAX: 201-762-9334 

JMJ TECHNICAL PRODS., 50 Wheeler Point Rd, 
NewarK NJ 07105, Tel: 201-5894257; Empl: 8; Sfe. Mgr: 
Kevin Kolenut. . . C*1612 


JMK, INC., 15 Caldwell Dr.. Amherst NH 03031. Tel:.,, 603 
8894115, TELEX: 955329; Empl: 200; Sis. Mgr: 1 


Kennedy . A«16631665 

Local Sales Offices & Reps 

CA Santa Clara Cummings & Assoca .... 409247-8656 

CO Englewood Harthun & Assoca . 303792-5050 

IL Chicago, Momak Sla . 312-963-6400 

MD Silver Springa Mid-Atlantic Sis. Co. ... 301-5937749 

MA Framingham, Sullivan Tech. Sb.. 617-620-0195 

MN St Paul, Arkoo Ste.. 612-777-7454 

NJ Princeton, Murtronics Assoca. 609-394-3737 

NY Syracusa Nycom Ina. 315-437-8343 

OR Hillsboro, Temoo N.W.. 5036498376 

WA Bothell. Temco N.W.. 206-821-5434 

Can Montreal, Quol, A R Gray . 514-694-6378 


JMR ELECTRONICS, 1525 Blondell Avei, Bronx, NY 
10461, Tel: 212-597-6050. FAX: 212-597-6137; EmpL: 50 

JM TRANSFORMER CO., INC., 112 Florida St, 
Farmingdala NY 11735, Tel: 5192930475, FAX: 519 
293-3923; EmpL: 18; Sis. Mgr: J. Millman 
. A»23192319 

JOBMASTER CORP., 9010 Liberty Rd, Randaltetown, 
MD 21133-0207, Tel: 301-6591400, 800-642-1400, FAX: 
301-521-5461; Err^: 16; Sis. Mgr: Danielle Hill 

. A»1329 

JOHANSON DIELECTRICS, 2220 Screenland Dr., 
Burbank, CA 91505, Tel: 8198494465, TWX: 910-499 
2735, FAX: 819841-7261; EmpL: 300; Ste. Mgr: Fred 


Luhrs . A*1094 

Loca/ Sales Offices & Reps 

AZ Phoenix, Compass Mktg. & Sla .. 602-996-0635 

AZ Tucson, Compass Mktg & Sla. 602-2931220 

CA Mountain View, Straube Assocs. ...... 419969-6060 

CO Westminster, Straube Assocs. . 303-4290890 

FL Boca Raton, LawrerK» Assocs . 3093697373 

FL Clearwater, Lawrerx» Assoca. 3093393855 

IL UsIaWG Controls. 312-9635954 

IN KokomaSchillinger Assocs.. 317-452-4057 

1^ Shawnee Mission, Florence & Meyer 

.. 913722-5210 

CT Wethersfield Compac Sla. 2035634784 

Ml Troy, C. a Jensen & Assoca . 3136430506 

MN Minneapolte, Bill Deming & Assoca ... 612-8895000 

NY Huntin^on, Compar New York Ina ... 516-4235660 

NY Syracusa Pitronics . 3194597346 

NC Winston-Salem, Murcota. 919722-9445 

OH Westlaka Baehr Greenleaf Assoca ... 219892-1770 

PA Trevosa PSA Co.. 219245-0513 

TX DallaaC&JAssoca. 214-5390140 

WA Seattfo, Northmar Ina. 209524-5170 

Local Distributors 

CA Los Alamitoa SEMI DICE. 213594-4631 

CA Santa Clara SEMI DICE . 4099899777 

CA Sunnyvala Bell Inda. 409734-8570 

IL Chicaga Newark. 312-6394411 

MA Canton, Semi Dice. 617-821-0070 

JOHANSON MANUFACTURING CORPORATION, 

400 Rockaway Valley Rd, Boonton, NJ 07005, Tel: 201- 
334-2676, TWX: 719987-8367, FAX: 201-334-2954; FSC 
Na: 91293; Empl: 200 . . A*1095 

Local Sales Offices & Reps 

AL Huntsvilla Murcota Corp.. 2095398476 

AZ Phoenix, Compass Mktg & Ste.. 602-996-0635 

AZ Tucson, Compass Mktg & Sla. 602-^31220 

CA Escondkto, Knight Co. . 6197435136 

CA Los Angelea Knight Ca . 2136792833 

CA Mountain View; Straube Assoca. 419969-6060 

CO Westminster, Straube Assoa, Mt States 

. 303-426-0890 

CT WetherfleldCompaKIna .. 203563-4784 

FL Boca Raton, Perrott Assoca. 309482-6909 

FL Clear Water Bch., Perrott Assoca. 8134435214 

FL Orianda Perrott Assoca. 3092997748 

IL U'sla W.a Controls. 312-9635954 

IN Kokomo, Schillinger Assoca. 317-4592708 

lA Hiawatha ARD Sales Ca. 3193936392 

MA Hudsoa CompaK Ina . 617-5690331 

MN Bloomingtoa Bill Deming & Assoa ... 612-8895000 

MO St Loula Midtec Assoca . 314-2798666 

NJ Boontoa Johanson Mfg Corp. ........ 201-334-2676 


NY Mount VernoaFriedrnan-SmithElctra Sla 

.. 914-6644866 


. . 409287-0190 

CA San Pedra ASAP Elctma/West . 2135198377 

CA Sunnyvala Bell Inda.. 409734-8570 

CA Thousand Oaka Beil Inda. 213-8296778 

CA Van NuyaCW Swift & Assoca . 818-9891133 

CA Westlake VLDistei, Ina. 809495-9998 

CO Wheatridga Bell Inda. 308424-1985 

FL Deerfield Bch, Bell Inda. 309421-1997 

FL Orianda Pelcor Ca. 3092991541 

IL Chicaga Newark Elctma . 313784-5100 

IL Elk Grove VL Beil Inda. 312-6491910 

IN Indianapolia Bell Inda. 317-634-8202 

MD Baltimora Radfo Elea Sva . 301-5290500 

MD Beltsvilla Radio Elea Sva. 301-937-9100 

MA Seekonk, M-Squared . 617-761-5490 

MA Wilmingtoa RC/Jaco Elctma. 617-2731860 

NM Aibuquerqua Bell Inda . 5092932700 

NY Hauppauga Jaco Elctma. 519273-5500 

NY MtVemoa ASAP Elctma . 914-6992727 

NY Syracusa Newark Elctma. 315-437-6611 

OH DaytoaBellinda. . 5134398660 

OR Lake Oswega Bell Inda . 5032414115 

PA Philadelphia PEI-Genesis . 2196730400 

TX Ft Worth, PATCO Supplies. 8174298596 

TX Irving Newark Elctma. 817-534-3696 

UT Salt Lake City, Bell Inda . 801-972-6969 

WA Bellevua Bell Inda . 209747-1515 


JOHNSON, E F, CO, P.O. Box 59089, Minneapolte. MN 
554590089, Tel: 612-942-1000, TELEX: 290470; EmpL: 
1400; Ste. Mgr.-AmieNiddin 

JOHNSON CONTROLS, INC, Specialty Battery Div, 
900 East Keefe Avo, Milwaukea Wl 53212, Tel: 414-961- 
6500, FAX: 414-961-6506; EnpL: 400; Ste. Mgr: James M. 
Szollar 



FAX: 714-554-0306 

JOLO INDUSTRIES, INC., 13921 Nautilus Dr, Garden 
Grova CA 92643, Tel: 714-554-6840, TWX: 919599 
1138; FSC Na: 30035; EmpL: 20; Ste. Mgr: JS. 


Giampiccofo,Jr... C«1394-1396 

Local Sales Off ices & Reps 

CA Mountain View, Leddy Assoca... ... 4199696313 

CA Santa Ana Bee Jay Enterprises. 714-8397870 

FL Longwood Mathias Assoca, Ina. 407-682-1700 

IL Chicago, McNulty & Assoca.. 312-9899868 

MA Reading Uncotai Tech. Sia.. 617-944-9594 


NJ Berkeley Heighta Cambridge-Alien & Assoca 


. 201-464-0203 

OH Cleveland,GeotronixMk^ Assoca ... 216-659-6100 
WA Seattia Evergreen Mktg Grp. Ina ..... 206485-8063 
Can Nepean, OnL Tech-Trad, Ina.. 613727-1272 

Local Distributors 

CA SanRambaXstor.. 415-8292048 

FL Miami,EleaEquipi. 305-5296060 

NJ Berkeley Heighta Rockwood Ste. Ca 

. 2014640203 

OH Richfield, Alpha Distr. Corp.. 2196597100 


JONARD INDUSTRIES CORP, 134 Marbiedale Rd, 
Tuckahoa NY 10707, Tel: 9147930700, TELEX: 996570, 
TWX: 719562-0107, FAX: 9147934527; EnpL: 65; Sfe. 
Mgr: R Fersen 
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Manufacturers and Sales Offices Directory 


>. J.S.T. CORP, 1200 Busina Ctr: Dr, Sta 400, Mt Prt^pect, 

IL 60056, Tel: 312-803-3300, FAX: 312-803-4918; Sis. 

1 Mgr: Ron Leskf, Dfef. Mgr. Ron Lesky 


JUDCO MFG. INC, P.a Box 487-E84, 1429 240th SL 

Harbor City, CA90710, Tel: 213-534-0959; Sis. Mgr: Kevin 

1 , Johnson 



■■■JUDD WIRE INC. 

. 

mwww 



FAX: 413-863-2305 

JUDD WIRE INC., 57 Turnpike Rd, Turners F^ls, MA 

01376, Tel: 413-863-4357, TWX: 510-290-2147; FSC No.: 

3357; EmpL: 148; Sfe. Mgr.* Steve Fritz . 

.B*1019; 



C*1865 

Local Sales Offices & Reps 


AL 

Huntsvilto, R & G Assocs.. 

205-536-6300 

AZ 

Phoenix, O'Donnell Associates . 

602-944-9542. 

CA 

El Toro, English/Damco. 

714-837-3801 

CA 

Los Altos, Ewing Foley . 

415-941-4525 

CO 

Denver, Eloom...... 

303-337-2300 

FL 

Coral ^ngs, HAI Elctms.. 

305-752-7520 

IL 

ArlingtonHeighte,RoznerSis.Co. .... 

312-577-0067 

KS 

Overland Pk, Spectrum Sis. . 

913-648-6811 

MD 

Baltimore, R. A Wafer Assocs.. 

301-744-1133 

MA 

Marlborough, OX Engrg. . 

617-481-6400 

MN 

Bloomington, EMT Engineering. 

612-888-1020 

MO 

Hazelwood, Spectrum Sis.. 

314-731-5151 

NJ 

HaddonfielcL Mesa Tech. Assoca. 

609429-9531 

NM 

Albuquerqua O'Donnell Assocs.. 

505-883-1030 

NY 

Rochester, Union Marketing . 

716-546-7820 

NC 

Resch. Triangle Pk, Naylor Assocs.... 

919-544-6630 

OH 

Worthington, Simcox Assocs.. 

614-885-8776 

OR 

Beaverton, Jas. J. Backer Co. . 

503-627-0775 

TX 

Dallas, Stevens Sis. Ca. . 

214-702-0132 

UT 

Salt Lake City, Elcom. 

801-488-4233 

WA 

Sealtto, Jas. J. Backer Ca ... 

206-285-1300 

1 Local Distributors 


V al 

Madison, Sea Wire & Cable. 

205-772-9616 

CA 

Concord, Control Master. 

415-939-3600 

CA 

Fountain Valley, Innovative Sya . 

714-968-6383 

CA 

Irvina Republic Elctms.. 

714-855-2222 

CA 

Menk) Paik, Bay Associates . 

415-321-2990 

CA 

San Leandro, Anixter . 

415-352-3100 

CA 

Torranca Blake Wire & Cable . 

213-533-8141 

CA 

Valencia, Wirenetics Co.. 

805-257-2400 

CO 

Colorado Springs, SCI. 

303-598-6888 

CT 

East Hartford, E J. Stephens Co.. 

203-282-9400 

CT 

Manchester,IMS. .. 

203-649-4415 

FL 

Altamonte Springs, Royce Elctma .... 

305-869-4700 

FL 

Ft Lauderdala Anixter. 

305-4854455 

FL 

Ft Lauderdato, Pacer Elctma. 

305462-0902 

IL 

Brookfield, Conductors Unltd.. 

312-485-7855 

MA 

Woburn, Pacer Elctma . 

617-935-8330 

MN 

Bloomington, K. L Tannehill . 

612-881-6700 

NH 

Amherst North Country Wire & Cable 




603-889-0063 

: NJ 

Dover,ElectroSpea .. 

201-361-6300 

NY 

Apalachin, Rogan Electronics. 

607-625-2949 

NY 

Farmingdate, Weico Elctma . 

516-293-0050 

NY 

Johnson City, HELP Elctma . 

607-729-3528 

NY 

Rochester, Simcona Eictm.. 

716-328-3230 

NC 

Raleigh, Wholesale Electric .. 

919-878-9400 

OH 

Dayton, Astro incfa . 

513-429-5900 

PA 

Montgomeryvilla Pyttronic Ind.. 

215-242-6700 

TX 

Daliaa Interstate Wire . 

214-553-1311 

WA 

Tukwila Carlyle Ina . 

206-251-0700 

Wl 

New BerKn, IndL Elea Wire & Cable... 

414-782-2323 

1 JUDD WIRE INC, 870 Los Vailecitos Blvd, San Marcos, CA 

1 92069, Tel: 619-744-7720, TWX: 910-322-1149, FAX: 619- 

■ 744-6089; FSC No.: 3357 


1 Refer to Judd Wira Turners Falls, MA for sales office and 




(ILI JULIE RESEARCH 


FAX: 212-691-3320 

1 JULIE RESEARCH LAB&, 508 West 26 Street, New 

1 York, NY 10001, Tel: 212-633-6625, TWX: 710-581-5138; 

1 FSC No.: 07062; EmpL: 35; S/s. Mgr.* Pamela Spencen 


Afgr.-WraWachtel 
ONES, HIRAM, EL( 
Elctms. Ina 


tel: 805^2-2266, FAX: 805-642-5978; EmpL: 4 


3464, FAX: 805-968-2335; FSC Na: 23663; EmpL: 210; 
Sfe. M. Melcher 


WilKams, Sia Mgr. 


694i«297; EmpL: 40; Sis. Mgr.- Richard Wojtovitz 


It's a good connection to have 

INTERCONNECT SPECIALTIES INC. 
(800) 752-4777 (714) 773-0411 

FAX: (714) 447-3976 TELEX: 910 321 0310 


J.S TERMINAL 
MINIATURE PLUGS AND 
SOCKET CONNECTORS 

(800) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 


FREE CATALOG 


Quality 

Delay 

Lines 


4 


Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5- 
657214 


® Datatronics 


[M. Mgrj Pamela Spencer. A«1962:0*1300-1303 

Local Off ices & Reps 

CA Fresno,LionEtetraLabs ............. 209-233-9096 

JUMO PROCESS CONTROL INC, 37A Woodbine SL 
Bergenfield, NJ 07621, Tel: 201-501-0060, FAX: 201-501- 
0205; Sfe. Mgr.* Bert Robinson 

Local Sales Offices & Reps 

IL Addison, Hedge Assoc.. 312-543-0888 

H. Chicago^ Delta Technical Products ... 312-631-8899 

JUPITER SYSTEMS, 1100 Marina Village Parkway, 
Alameda, CA 94501, Tel: 415-523-9000, TELEX: 6713004, 
FAX: 415-523-9151; FSC Na: 63872; Sfe. Mgr. Glenn 
Meyer 

KAHGAN ELECTRONICS CORP, 605 Peninsula Blvd, 
Hempstead, NY 11550, Tel: 516-538-2300, TELEX: 
261097 KAHG UR; EmpL: 31; Ste. Mgr: Fred Strauss; Dist. 
Mgr.* Bernard Stapler 

KAHLE ENGINEERING, 50 S. Center SL Orange, NJ 
07050, Tel: 201-678-2020, TELEX: 42-7757, TWX: 710- 
992-8835, FAX: 201-678-0326; EmpL: 50; Sis. Mgr: Juiie 
Clark 

KAISER ELECTRONICS, Kaiser Aerospace & 
Elctms, 2701 Orchard Pkwy, San Jose, CA 95134, Tel: 
408432-3000, TWX: 910-3380196, FAX: 408433-0553; 
EmpL: 1300 




FAX: 508-922-8374 

KAISER SYSTEMS, INC, 126 Sohier Road, Beverly, MA 
01915, Tel: 508-922-9300; FSC Na: IFD78; EmpL: 100; 
S/b. Mgr.* Steve Swech. 0*1846-1849 


©tEdab 


FAX: 616-344-2251 

KALAMAZOO TECHNICAL FURNITURE P.O. Box 
1165, Kalamazoo, Ml 49005, Tel: 616-385-2255,800-832- 
5227; EmpL: 42; Sis. Mgr: B Smith. C*1058 

KALGLO ELCTRNS. CO, INC, 6584 Ruch Rd, E Allen 
Twpi, Bethlehem, PA 18017-9359, Tel: 215-837-0700,800- 
524-0400, TWX: 510-651-2101, FAX: 215-837-7978; FSC 
Na: 64521; S/Ss. Mgr.* Christopher L Criswell 

KALMUS & ASSOCS, INC, 2424 S. 25th Ava, Broadview, 
IL 60153, Tel: 312-343-7004, FAX: 312-343-7016; EmpL: 
346 

KAM COMPONENTS, INC, P. O. Box 192-EEM, 
Nesconset, NY 11767, Tel: 518-585^)666, FAX: 516-585- 
1580; EmpL: 29; S/s. Mgr.* Cheryl Day 

K&L MICROWAVE, INC, 408 Coles Circia Salisbury, MD 
21801, Tel: 301-749-2424, FAX: 301-749-5725; FSC Na: 
50140; EmpL: 550; Sis. Mgr: Charles J. Schaub 

K & M ELECTRONICS, 11 Interstote Dr, W. Springfi^ 
MA 01089, Tel: 413-781-1350; FSC Na: 66613; EmpL: 700; 
Sis. Mgr: Gerard F. Voity ... A*1963 

Local Sales Offices & Reps 

CA Fremont, C/G Assocs, Ina .. 415-790-1193 

CT Marlborough, Precision Sis., Ina ...... 203-295-0580 

FL Melbouma Reynolds & Assocs, Ina .. 305-259-7000 
IL Westchester, W. G. Brouillette & Assocs. 

... 312-345-6500 

WA Bellevua Advanced Power Comps, Ina 

. 206-747-9127 

EXP Bremen, W. Germany, DK Elctms..... 0421-304-0205 
EXP Tel Aviv, IsraeL MTi Engrg, LTD . 492101 

KAPPA NETWORKS, INC., 1443 Pinewood SL 
Rahway, NJ 07065, Tel: 201-396-9400, 1-808-223-0603, 
TELEX: 130081 Kappa Rhwy, FAX: 201-3884786; FSC 
Na: 20933; EmpL: 175; Sis. Mgr: Seymour Reich 

. A*1585-1603 


722 


North American offices only. Fbr worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


KEMTRO 


Local Sedea OfHcas & Asps 

AZ Scottsdaie, Interstate Marketing. 602-244^9050 

CA Sherrnan Oaks* Kappa Networks _ 818-995-2401 

CA Woodland Hills, Interstate Marketing .. 818-883-7606 

CX> Wheatridge^WescdmMktg .. 303^22-8957 

MO Middletown, &T./Woolard Co., Ino .... 301-371-4500 

MN Osseo, Gaffney Sis. Ca. 612-425-5484 

NJ Madison,LiverehPolkAssoc&,Inc. .... 201-377-3220 

NY Cazenovia, aT./Woolard Co, Inc.. 315-655-8145 

NY Glen Head LivercHPolkAssocs.. 516-759-9300 

PA Erdenheim, Omni Si&, Inc. . 215-233-4600 

TX Austia Mil-Rep Assocs, Inc. . 512-346-6331 

TX Houstoa Mil-Rep Assocsslrxx. 713444-2557 

TX Richardson, Mil-Rep Assocs., Ino. 214-644-6731 

UT Riverdoll,DyloxElctms....... 801-621-0310 

UT Salt Lake Oty.WescomMktg. . 801-269-0419 

VA Lyncht)urg,aT./WooiaidCo..lnc.. 804-528-5421 


Ljocal Distributors 

CA Sherman Oaks, Delay Litre Distrs. Co 

. 800-624-2617 

KAPPA/VIZ TEST EQUIPMENT, 175 Commerce 
Drivo Ft WasWnglon, PA 19034, Tel: 215-643-6950. 1- 
800-523-3696^ FAX: 215-648-5237; Err^: 10; Sis. Mgr: 
Frank Menicheilo; Oisf. Mgr.* Frank Menicheilo 
. . 0*1304-1307 


Local Sales Offices & Reps 

AR Little Rock, Leo Barker Co...... 501-834-2537 

CA NHollywood. Bert Moore Assoc. ...... 213-877-5955 

CA San Francisco, Tech. Sis. Assocs.. 415-467-1434 

CO Denver, Mountain Reps. . 303-623-0972 

FL Vairico, UnIReft Inc. . 813-681-3477 

GA Roswell.HenryW.PNIKpsCo,Inc..... 404-992-3070 

IL Cary, Bob Bums 8 Assocs, Inc........ 708-516-3322 

IN New Madison, Reptronics. 513-9960730 

MD BaiBmore, TAD Eictm. Ste. .... 301-727-6651 

MA Milford, Jonei Sis. Assocs. . 508478-4650 

Ml Royal Oak, Hilltronics^ Ina . 313-435-0920 

MO Raytown, Marty Tarkski Sis. Co.. 816-358-1442 

NJ Livingston, Applied Process Instrs, Inc. 

. 201-994-9331 

NY Grand Island, LJ.McTaggartAssoca 

. 716-773-9222 

OR Portlandl Caruso & Ca . 503-6920139 

PA Philadelphia. Instrmn. Specialties . 215-742-0898 

TX Dallas, S.W.Mktg.Assoa . 214-341-8631 

Can Crescent West B.C, KW. Cowan Canada Ltd. 

. 604-576-8230 

Local Distributors 

AL Birmingham. Forbes Distrs.. 205-2514104 

CA Canoga Pk, Rag Elctms, Ina. 818-998-6500 

CA El Montes Marshail Claude Michael ... 818459-5500 

AZ Tempa CMI/Metermaster . 602-431-0880 

FL Orlanda Emsco/Hamrnond.. 305-849-6060 

IL Chicago, Newark Elctms... 312-784-5100 

IL Niles, Joseph Elctms.. 312-2974200 

IN Indianapolis, Meunier Eictm. Supp..... 317-635-3511 

MA Needharrt You-Do-lt EictmsL. 617449-1005 

Ml Saginaw. Shand Elctms.. 517-799-2527 

MN St Louis Pk. Edtronics Ca . 612-938-7541 

MO Kansas City, Electronic SuppL. 816-931-0250 

NJ Moorestown, Marlac. 609-2344200 

NY Undenhurst RNJ Elctms. Ina. 516-226-2700 

NY New York Omnitron Elctma. 212-8654900 

NY Plainsview, Kelvin Elctms. . 516-349-7620 

NY Rochester, Transcat. 7164584801 

NC Raleigh, Southeastern Elctms.. 919-828-2311 

OH Dayton, Consolidated Elctms.. 513-252-5662 

OH Mansfield, Brodhead-Ganett. 419-589-8222 

PA Drexel Hilt Kass Elctms.. 215-789-7700 

TX Ft Worth, Allied Elctms.. 817-336-5401 

MD Silver Springs, Print Products. 301-622-1118 

Wl Miiwaukea E-M Instrs.. 414-272-7799 


KAUT & BUX MANUFACTURING CO, 675 Tower Rd, 
P.O. Box 867, Mundelein, IL 60060, Tel: 312-949-8505, 
TELEX: 6871289 KBM UN/, FAX: 1-312-9494250; Sfe. 
Mgr: Heinz Kutschera 

KAVLICO CORP, 14501 Los Angeles Ave, Moorpark CA 
93021, Tel: 805-523-2000, TELEX: 65-1481, FAX: 805- 
523-7125; EmpL: 500; Dist. Mgr: Drew Distin 

KAYCEE INDUSTRIES LTD, 32 Rarr^ibhai Kamani Rd, 
BE, Bombay-38, INDIA Tel: 263521/22/23, TELEX: 011 
73896; EmpL: 400 

KAY ELEMETRICS CORP, 12 Maple Ava, Pine Brook 
NJ 07058-9798, Tel: 201-227-2000, TWX: 710-734-4347; 
FSC Na: 80138; EmpL: 60; Sis. Mgr: Stephen P. Crump 
..... A»1785 

KAY-TOWNES, Div. of Akx) Industries, Inc, P.O. Box 
593, Roma GA 30161, Tel: 404-291-9871, TWX: 810-764- 
4809; ErrpL: 60; Sfs. Mgr.* Charles a Ford 


KB ELECTRONICS, 73 Wortman Ava, Brooklyn, NY 
11207, Tel: 718-257-3300, TWX: 710-584-2308, FAX: 718- 
2574740; EfT^rL: 125; S/s. Mgr: A Bueiier 

KD COMPONENTS, INC, 2710 a Main SL Santa Ana CA 
92707, Tel: 714-545-7108, TWX: 910-595-2678, FAX: 714- 
549-7966; FSC Na: 58421; EmpL: 32; S/s. Mgr: Wayne 
Devine 

KDI/TRIANGLE ELECTRONICS. 60 a Jefferson Rd. 
Whippany, NJ 07981, Tel: 201-887-5700, TWX: 710-986- 
8220; FSC Na: 64537; EmpL: 300 

KEDMAN CO, Box 25667. Sait Lake City. UT 84125, Tel: 
801-973-9112. FAX: 801-972-2756; EmpL: 100 

KEfTHLEY INSTRS, 28775 Aurora Rd, Cleveland, OH 
44139, Tel: 216-248-0400, FAX: 216-248-6148; EmpL: 
461; Ste. Mgr.* Mike Sdulli 

KELAM.SeeTeltec,lna 

KELLY AMERICAN, INC, 640 Federal Rd, Brookfield CT 
06804, Tel: 203-775-2590, TELEX: 4750159ELECABUL, 
FAX: 203-775-9048; Ste. Mgr. Robert Buckley 

KELMET, INC, 569 W. Covina Blvd, San Dimaa CA 91773, 
Tel: 714-599-0954, FAX: 714-599-2835; EnrpL: 6; Ste. 
Mgr: Paul Hodge 

KELTEC FLORIDA, INC., MICROWAVE PRO, 
Amstar Electronics Group, P.O. Box 2917, Ft Walton 
Bch, FL 32549-2917, Tel: 904-2440043, TWX: 510-730- 
7654, FAX: 904243-0103; FSC No.: 09062; EmpL: 625; 


Ste. Mprj L Rampurawala . 0*1444 

Loca/ Sales Offices & Reps 

FL HuntsvillaBmconElctmaAssoca ... 205-881-1136 

AZ Phoenix. J. Smith Assoa. 602-267-0981 

CA Mta View, Disman Bakner. 415-969-3010 

CA Oranga Cain Technology. 714997-7311 

CA Sacramenta CMsman Bakner. 916-483-2664 

Van Nuya Cain Technology. 818-9049392 

CO Englewood Cain Tech...... 303-220-8118 

GA Atlanta Beacon Elctma Assoca. 404256-9640 

IL Schaumburg, Engrg. Proda Assoca... 312-882-7640 

IN Ocero, Engrg. Proda Assoca. 317-9845226 

IN Indianapolia Proda Assoca ... 317-352-0605 

KS Lenexa Dytec/South. 913-8880215 

MD EIHcott City, VPI . 301-461-2525 

MA Lexingtort O'Sullivan & Murphy. 617-862-6570 

MA Needham Hgts, O'Sullivan & Murphy 

. 617-749-8680/1 

MN Edina Engrg. Proda Assoca. 612-835-9022 

MN Minneapoiia Bigrg. Proda Assoca ... 612-835-9022 

MO Maryland Hgts, Dytec/South . 3147390665 

NJ Westfield Metro-MLCS. .. 201-233-6116 

NM AlbuquerquaJ. Smith Assoa. 505-265-3406 

NY Hauppauga Metro MICS. 516-361-6134 

NY Syracusa Em-Tech. 315-437-6410 

OK Tulsa Beacon Elctma Assoca . 918-622-1494 

PA MontSKHneiysviiia Rufo Sya. 215-368-8495 

PA Montgomeryviila Rufo Sya.. 215-368-8495 

TX Austin, Beacon Elctma Assoca. 512-345-3543 

TX Dallaa Beacon Elctma Assoca. 214-437-1505 

VA Sterling Beacon Elctma Worth . 703-478-2480 

WA SeattiaJJ. Elctma Assoca Ina. 206-246-6619 


KELTLON CORP., Viking Modules Div, 225 Crescent 
SL Waltham, MA 02154, Tel: 617-8948700, FAX: 617- 
899-9602; EmpL: 75; Ste. Mgr: T. Chadurjian 


KELTROM CORPORATIOM 


FAX: 617-899-9602 

KELTFION CORP., High Voltage Povrar Supply 

Div., 225 Crescent SL Waltham, MA 02154, Tei: 617-894 
8700, TELEX: 948197; EmpL: 170; Ste. Mgr: T. Chadurjian 

. . D*1308 


Local Sales Offices & Reps 

GA Roswell, Electro Compi S1.S.. 404992-2344 

IL Park Ridga Probe Elea. 312-696-2828 

MA Hingham, Shain Assoa . 617-749-2334 

MN Edina J.H Hanson Co... 612-893-9960 

NH Nashua Shain Assoa . 603-881-4881 

NY Commack R.C. Engrg. 516-543-3325 

PA GlensidaKoebert Assoa. 215-887-2310 


KELTRON CORP, Miniprinters Div, 225 Crescent SL 
Waltham, MA 02154, Tei: 617-8948700, TELEX: 948197, 
FAX: 617-899-9602; FSC Na: 18662; EmpL: 250; Sfe. 
Mgr: Steven P. Sargent 


KELVIN INDUSTRIES, INC, 14724 Ventura Blvd, Na 
1003, Sherman Oaka CA 91403-3501, Tel: 818-990-119^ 
FAX: 818-995-6460; FSC Na: 19587; EmpL: 180; Ste. 


Mgr: R A. Featherston. . A*1964-1965 

Local Sales Offices & Reps 

AZ Phoenix, Sunwest Mktg . 602-893-7677 

CA San Diego, Wes4C Assoa. 619-695-2040 

CA San Josa Tech Ste. . 408-954-0400 

CA Sherman Oaka Wes-K Assoca. 818690-1302 

FL Lighthouse Point, R C. Simon & Ca .. 305-941-2757 

IL Deerfield Wait Krueger. 312-945-3720 

MA Needham Hgts, Todino Engrg. 617-4447925 

Ml Birmingham. Forand Ste.. 3136440087 

MN MinneapoKa FurberSte. . 612-881-3620 

MO St Lou^ Abrams & Assoca. 314569-0447 

NY Great Neck Trionic. ... 516-466-2300 

NY Rochester, Foster & Wager. 716685-7744 

NC Burlington, P.J.Nahser. 919-226-8053 

OH New Lebanon, J. N. Bailey & Assoca 

. 513-687-1325 

OK Tulsa John a Guenther. 918-660-5126 

PA HatboraJS.WurtsCa. 2156746562 

TX Dallaa John a Guenther. 214691-8500 

WA Redmond Frank Jackson.. 206-881-7277 

Local Distributors 

AZ Phoenix, m, Ina. 602-861-0222 

CA Anahelra Zeus . 714632-6880 

CA Chatsworth, Petell/Passive Compa... 818-341-1745 

CA Chatsworth, TTl . 818-709-1010 

CA Na Hollywood TU Ina. 818-709-1010 

CA San Diego, Tn Ina. 619-587-4888 

CA San Josa TTl, Ina. 408-946-5577 

CA San Josa Zeus. . 408-998-5121 

CO Westminster, TTl . 308429-6806 

CT Stratford Electro Comp. . 203675-1400 

FL FtLauderdate.NRC. 305-772-4500 

FL Orlanda TTl, Ina . 305-859-1000 

GA Norcrosa TTl, Ina . 404-662-0911 

ID Spirit LakaA-l Elctms . 802-635-1545 

MD Columbia TTl . 301-995-1331 

MA Woburn, m, Ina . 617-938-8800 

MN Eden Prairia TTl. 612-9445080 

NY Farmingdala Command Elea. 516-293-1212 

NY RonkonkomaTTLIna. . 516-737-2000 

OH Daytoa Wright Source. 513-293-1341 

PA YorkEa. . 717-8486971 

TX Ft Worth, m, Ina . 817-831-8300 

TX Richardson, Zeus. 214783-7010 

WA Tacoma C & G Elea . 2082726181 


KEMET 


FAX: 803-963-6521 

KEMET ELECTRONICS CORPORATION, Box 5928, 
Greenvilia SC 2960d Tel: 8089686621, TELEX: 57-0496, 
TWX: 818287-2536; FSC Na: 31433; Enr^l: 6,200; Ste. 
/Ifgr.'Robert Taylon Dtet. Mgr.* Dan Manly 

. A*10981097 

Refer to Kem^ Union Carbide Corpt, Elctma Div. for sales 
office information and for distributor Hstinga 

Local Sales Offices & Reps 


AL 

Huntsville . 

. 205-8381090 

AZ 

Tempe. 

. 602-831-2151 

CA 

Endno .. 

. 8186087561 

CA 

Newport Beach. 

. 714-6489320 

CA 

Santa Clara . 

. 408986-0424 

CO 

Englewood.. 

.. 308790-0494 

FL 

Ft Lauderdale. 

. 308731-2187 

FL 

Orlando.. 

.. 407-855-8886 

GA 

Norcross. . 

_ 404-441-7701 

IL 

Schaumburg . 

.. 318517-1030 

IN 

Camnel.. 

. 317-8447756 

MD 

Columbia.. 

. 301-992-5600 

MA 

Stoneham. . 

. 617-279-0400 

Ml 

Fcffmingfon Hills.. 

.. 3184885850 

MN 

Edina. 

........... 612-9284642 

NY 

Eimsford . 

.. 914347-4390 

NY 

Liverpool. 

. 3154516720 

NC 

Raleigh. 

. 919672-2877 

OH 

Columbus.. 

.. 6146856330 

OK 

Tulsa.i.. 

. 918664-8592 

PA 

Exton.. 

.. 218363-8310 

SC 

Greenville.. 

. 8082426789 

TX 

Austin... 

. 512-4586181 

TX 

Irving ... 

........... 2145580009 

WA 

Kirkland. 

. 2088284853 


KEMTRON CIRCUITS & ELCTRNS. CORP, 110 a 
Long BcK Rd, Rockville Centra NY 11570, Tel: 518768 
2772; EmpL: 7; Ste. Mgr: Walter Carlock 


EEM 1989 


North American offices oniy. For worldwide reps & distributors, see VoL W. 
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M S. K 


Manufacturers and Sales Offices Directory 


M.S. KENNEDY CORP, Sub of Hybrilonics, Inc, 8170 
Thonpson Rd, Clay, NY 13041, Tel: 315^99-9201, FAX; 
315^99-8023; FSC No.: 51651; EmpL; 41; Sis. Mgr.-Greg 
Overend 

KENTRON, INC, P.O. Box 142, Cedartxirg, Wl 53012-0142, 
Tel: 414-377-3733; Sfe. Mgr: Kenneth L Krolski 

KEN-TRON MFG, INC, 1204 Industrial Dr, Owensboro, 
KY 42301, Tel: 502-684-0431, TELEX: 20-4305, FAX; 502- 
684-0435; EmpL: 100; Sis. Mgr: J. Douglas 

KEPCO, INC., 131-38 Sanford Ave, Flushing, NY 11352, 


Tel: 718-461-7000, TWX: 710-582-2631, FAX: 718-767- 
1102; EmpL: 300; S/s. Mpr.-Paul Birman; Dist. Mgr: Paul 
Birman .. 0*1851-1885 

Local SaJes Offices & Reps 

AL Huntsville, W. A Brown, Inc.. 205-830-9224 

AZ Phoenix, Aztec Entprs... 602-944-9185 

CA Los Alamitos, Reed Elctm. Mktg. 213-598-6676 

CA San Diego, Earle Assocs, Inc.. 619-278-5441 

CA Sunnyvale, N-S Westronics. 408-745-1102 

CO Denver, Aztec Entpra. 303-779-5285 

CT BetheL Ray Perron & Co, Inc... 203-798-0261 

CT Farmington, R Perron Co. . 203-673-4825 

DC Washingtoa Eastern Instrma Corp. ... 301-384-8500 

FL Ft Lauderdale, W. A Brown instrs, Inc. 

. 305-776-4055 

FL Melbourne, W. A Brown Instrs, Inc ... 407-723-0776 

FL Orlando, W. A Brown Instrs, Inc.. 407-648-9660 

GA Atlanta, W. A Brown instrs, Inc.. 404-449-7160 

KS Kansas City, ATECHDiv. of ATA Inc. 

. 913-268-9644 

MD Baltimore, Eastern Instrma Corp. . 301-792-7039 

MA Boston, R Perron Co.. 617-449-6162 

Ml Detroit Carter McCormIc & Peirce .... 313477-7700 

MN S. St PauL Northport Engrg . 612457-8000 

MO St Louis, ATEGH, Div. of ATA Inc. 314-576-2884 

NH MerrimacK Ray Perron & Co, Inc.. 603424-4423 

NJ Woodcirff Lake, Eastern Instrmn. 201-664-0907 

NM Albuquerque, Techa Mktg Assoc. .... 505-345-8921 

NY LiverpooL NTS Assocs, Inc... 315451-1091 

NC Cary, W. A Brown Instrs, Inc. . 919460-1120 

OH Cleveland, Carter McCormic & Peirce 

. 216-826-0400 

OH Dayton, Carter McCormic & Peirce .... 513-836-0951 

OK Tulsa,ArepElctms .. 918494-7711 

OR Beaverton, H. Levinson Co.. 503-690-1312 

PA Philadelphia Eastern Instrmn. 215-355-7700 

PA Pittsburgh, Carter McCormic & Peirce 

. 412-826-3800 

TX Austin, Arep Eictms. 512-327-0778 

TX Dallas, Arep Elctms.. . 214-349-4360 

TX Houston, Arep Elctma. 713-944-8171 

ITT Ogden, Aztec Entprs, Inc.....801 -621-1655, 

801-355-9256 

WA Seattle, H. Levinson Co. . 206-382-1300 

Wl Milwaukee, Star Engiryeering. 414-645-3680 

Can Calgary, Alberta Digidyne, Inc.. 403-262-7744 

Can Montreal, DigiDyne Inc. .. 514-631-1891 

Can Ottowa OnL Digidyne, Inc.. 613-727-5632 

Can Rexdale, Ont, Digi^e, Inc.. 416-674-0444 

Can Vancouver, ac, Digidyne, Inc. .. 604-738-0114 


KEPRO CIRCUIT SYSTEMS, 630 Axminister Dr, Fenton, 
MO 63026, Tel: 314-343-1630; EmpL: 17; Sis. Mgr: Jeff R 
Keil; Dist. Mgr: Jeff R K&\ 

KEPTEL/ARMIGER, 56 Park Rd, Tinton FaRa NJ 07724, 
Tel: 800-526-3697, 201-389-8800; EmpL: 300; Sis. Mgr: 
Kathy Plesnarski; D/s/. Mgr.* Larry Bucknell 



Onlefs Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Sente Monica, CA 90404 Oakland, CA 94606 


KESSLER-ELLIS PRODS., 120 1st Ave, Atlantic 
Highlanda NJ 07716, Tel. 201-291-0500, 800-631-2165, 
TELEX: 13-2496-, FAX: 201-291-8097; FSC No.: 28222; 


EmpL; 85.... . D-1150 

Local Sales Offices & Reps 

AL Brimingham, Bryco . 205-672-9760 

CA Costa Mesa FLW .. 714-751-7512 

CA Hayward, FLW. 415-786-9070 

CA San Diego, FLW. 619-277-0993 

IN Indianapolla Ronald Ray & Assoc. .... 317-841-9144 

MA Salem, CDM Assoca . 617-741-3166 

Mi Southfield, Bill Coombe Sla Co.. 313-355-1511 

NJ Stanhope, Nota-Tek .... . 201-347-1490 

NC Kemersvilla Heritage ElctrL Sla Assocs. 

. 919-996-4374 

OH Chagrin Falla RPM Indl. Sla. 216-247-3295 

TX Daiiaa Devicea Inc. .. 214-991-1202 

Wl OconorrK)woc, Atlas Insfr.. 414-367-8759 

Local Distributors 

AZ Tempe,CMI . 602-431-0015 

CA Costa Mesa FIW. 714-751-7512 

CA Dublin, Standard Meter Lab. 415-828-4837 

CA Los Angelea EI.L Instra. 213-685-7020 

CT Middletown, ELL Instra .. 203-346-6646 

FL Bartow, Chemco Elec. Supp... 813-533-3165 

FL Lakeland, AMJ Equipment . 813-646-1487 

FL St Petersburg Chemco Elec. Supp.... 813-577-7774 

FL Tampa Chemco Elec. Supp.. 813-621-8611 

GA Norcrosa A A Elec.. 404-449-8670 

HI Honolulu, Process Valve & Control ... 808-834-7675 

IL La Salle, Complete IndL Entpra. 815-224-1485 

IN Indianapolla Farrell Argast.. 317-546-4041 

lA Cedar Rapida Crescent Electric . 319-363-8191 

lA Cedar Rapida Hupp Elec. Motors. 319-366-0761 

lA Davenport, Hupp Elec. Motors ........ 319-322-3168 

LA W. Monroe, Weaks Supp. Co. . 318-323-8831 

ME Bangor, Holmes Distra . 207-942-7357 

ME Portland, Holmes Distra . 207-774-5901 

MD Sparka ELL Instra . 301-771-4800 

MA Burlington, ELL Instra. 617-272-9450 

MA W. Springfield, Control Engrg. 413-781-1330 

MA Wilmington, Stan. Elea Supp. . 617-658-5050 

Ml Ann Arbor, Madison Elec. . 313-665-6131 

Ml Ann Arbor, McNaughton & McKay .... 313-995-9515 

Ml Jackson, Madsion Elea. 517-783-2735 

Ml Kalamazoo, Madison Elec.. 616-342-1965 

Mi Madison Hgts, McNaughton & McKay 

. 313-399-7500 

MO Maryland Hgts, French Gerleman Elec. 

. 314-569-3122 

MO SLLouialSL . 314-536-5760 

NH Manchester, Holmes Distra. 603-669-5060 

NJ Cinnaminson, IMS DistritHJtion. 609-662-1770 

NJ Green Brook, App^atus Eictrl. Supp... 201-752-8400 

NY Clarence, Trott Elctma . 716-634-8500 

NY Elmira Brady Supp.. 607-733-6591 

NY Pitlsford, Trott Elctma . 716-586-8251 

NY Rochester, Niagara Electric... 716-271 -1223 

NC Chariotta Count Ina . 800-832-0422 

NC Charlotte, Trott Elctma .. 704-376-2237 

OH Cleveland, F^oneer Stan.. 216-587-3600 

OH Solon, Pioneer Dayton. 613-236-9900 

OH Toledo, Girkins Elec.. 419-478-5600 

OK Oklahoma City, Tek Rep. 405-947-8088 

OR Portland, Westcoa Inc. . 503-283-0132 

PA Carnegie, Flow Media Irrc.. 412-276-8055 

PA Newtown Square, QDI. 215-359-1000 

SC Spartanburg Roberts Electric. 803-574-9350 

TN Nashville, A A Elea. 615-832-6632 

TX Houstoa Texas Technical . 713-526-0656 

JT Salt Lake City, Stuart Electric . 801-466-8603 

VA Ashland, Hanover Controls . 804-798-2007 

WA Kent CB Parsons. 206-882-3222 

Wl Oconomowoc, Atlas instra. 414-367-8759 



FAX: 312-390-9338 

KESTER SOLDER DIV., Litton Sys., Inc., 515 E 

Touhy Ave, Des Plaines, IL 60018, Tel: 312-297-1600, 
TWX: 910-221-2100; EmpL: 350; S/s. Mgr: Robert 


JJi^urphy; D/s/./Ifgr.-Carl Voelkel. C*1750 

Local Sales Offices & Reps 

CA Anaheim . 714-871-0280 

NJ Newark ... 201-589-0246 

KETEMA/RODAN DIVISION, 2900 Blue Star SL 
Anaheim, CA 92806, Tel: 714-630-0081. TWX: 910-591- 
1684, FAX: 7T4^630-4131; FSC No.: 

15454;DESC-EQP-75-1387; EmpL: 170; Sis. Mgr: J.F. 
Catrambone. B*1898-1900 


Local Sales Off ices & Reps 

AL Huntsvilte,AlphaMklg................ 205-533-0766 

AZ Phc^ix,TCElctm.Sis,Ina .... ..... 602-994-5153 

AZ Scottsdale, TC Elctra Sis, Ina ........ 602-994-5153 

CA Los Angelea Landa & Assocs, Ina ... 213-879-0770 

CA San Jose, Arnold Tech. Sis... 408-954-0400 

CO Westminster, Straube Assoca . 303-426-0890 

FL Coral Sprlnga HA, Ina . 305-752-7520 

IL Downers Grove, Richmar Elctma__ 312-968-0118 

IN FtWaynaMenzeSis.Co. .. 219-747-5616 

KS Parker, S. W. Assocs, Ina .... 913-898-6552 

MA Framingham, Marathon Sla Ltd. . 508-875-3566 

MN Mendota Hgts, G-ll Sla. 612-454-3086 

MO St Louia Abrams & Assoca . 314-569-0447 

NJ Bellmawr, TAI Corp. . 609-933-2600 

NY Meivilte, Comtronic Assoca. 516-249-0505 

NY Syracuse, Canavarv-Scanlon Assoca 

. 315-437-1271 

NC Chartotta Arthur, Harris Assoca . 704-542-9338 

TX Plano, Richmar Elctma Corp.. 214-424-8388 

TX Round Rock, Richmar Elctma Corp. .. 512-255-2551 

UT Salt Lake City, Straube Assoca. 801-263-2640 

WA Vancouver, R Over Sla. 206-695-6179 

Local Distributors 

AZ Tempe, Elctm. Supp... 602-276-1199 

CA Los Alamitoa Permag Pacific Corp. ... 213-594-6515 

CA Riversida Elctm. Supp. ... 714-543-9214 

CA San Diego, Elctm. Supp . 619-693-8222 

CA Sunnyvaia Permag Sierra . 408-738-1080 

<X) Denver, Permag Corp. . 303-693-6612 

GA Norcrosa Permag S.E Div. . 404-448-4998 

IL Elk Grove VL, Permag Cen. Div.. 312-956-1140 

MA Billerica Permag N.E Div. . 617-663-7500 

MN Eden Prairia Permag Minnesota Div. 

. 612-934-4635 

NY Hauppauga Fairmont Elctma. 516231-3313 

NY Hicksville, Permag Atlantic Div. . 516822-3311 

OH Toledo, Permag Magnetics Div.. 416385-4621 

TX Richardson, Permag S.W. Div. 214-6961121 

WA Bellevue, Permag N.W. Div.. 206882-2507 

Can Mississauga OnL R-Theta Ina. 416890-0221 


KEWAUNEE SCIENTIFIC CORP, Technical 
Workstation Div, 901 FM 20, P.O. Box 930, Lockhart, TX 
78644, Tel: 512-3965292, TELEX: 752706, FAX: 512-396 
5104; EmpL; 165 (This Location) 800 (Company Wide); 
Sis. Mgr: Frank Johnsop Dir. Sla/Mktg 



FAX: 814-781-7648 

KEYSTONE CARBON, Thermistor Div., 1935 State 
Street St Marya PA 15857, Tel: 814-781-1591, TELEX: 
91-4517; FSC No.: 76?63; EmpL: 1200; Sis. Mgr: John A 


Brock; Dfe/. Mgr.* John A Brock . B*1901-1903 

Local Sal^ Offices & Reps 

CA Orange, El Dorado Sla . 714-5367252 

CA Redwood City, Hickey Inda Sla ....... 416594-9978 

CA San Diego, El Dorado Sla . 6165462202 

CT Wethersfield, U. Labant. 2065260048 

GA Marietta JJ. Arnold. 404-427-1062 

IL Palatine, David J. Brock.. 312-359-0955 

IN Fort Wayna RO. Whitesell & Assoca 

. 216432-5591 

IN Indianapolla RO. Whitesell & Assoca 

. 317-3569283 

IN Kokomo, RO. Whitesell & Assoca .... 317-457-9127 

KS Shawnee, Benson Engrg. 913-491-4446 

Ml Farmington Hiila J-L Montgomery Assoca 

. 316489-0099 

MN Minneajsolia Dave Marrone. 612-566-6573 

MO St Louia Frank H. Ring. 314-8662511 

NY Rochester, Foster & Wager. 7163867744 

OH Cincinnati, RO. Whitesell & Assoca... 516521-2290 
OH Cleveland, RO. Whitesell & Assoca .. 216-447-9020 
OH Columbua R.O. Whitesell & Assoca .. 614-8869396 

OH DaytopRO. Whitesell & Assoca . 5162969546 

NC Cary, J.E Shea.. 919-481-2475 

PA Pittsburgh, RO. Whitesell & Assoca .. 412-963-6161 

TX Dallaa Benson Engrg .. 214-352-7541 

TX Houston, Benson Engrg. 713-672-2194 

EXP NY, Inwood, Minthome Int’L... 516239-0767 

Can Burlingtop OnL Donald J. Hysk^). 4163363520 

Local Distributors 

AZ Scottsdala Allied Elctma. . 602-9969549 

CA Garden Grove, Allied Elctma . 714-554-0731 

CA Inglewood, Newark Elctma.213-671-7066 

CA Redwood City, Hi-Cor. 4163665087 

CA Santa Clara Allied Elctma. 406727-1690 

CO Wheatridge, Allied Elctma . 303-4267144 


North American offices only. Fbr worldwide reps & distributors, see VoL W. 
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Manufacturers and Safes Offices Directory 


KLOCKN 


FL Ft Lauderdale, Allied Elctms. . 305-486-0500 

GA Atlanta,AlliedElctms.... 404-237-3366 

IL Chicago, Newark Elctms.. 312-638-4411 

IL Elgin, Allied Elctms... 312-697-8200 

MA Wilmington, Allied Eictms. . 617-942-0150 

Ml Westland, Allied Elctms. . 313-595-6565 

MN Minneapolis, Allied Elctms.. 612-559-9545 

MN Thief River Falls, Digi-Key CorpL .... 1-800-344-4539 

MO St Louis, Allied Elctms.. 314-878-1229 

NJ 

NJ Frenchtown, Sintec. 201-996-4093 

NJ Springfield, Newark Elctms.. 201-376-9500 

NY Mineola, Allied Elctms.. 516-248-2360 

NC Cary, Allied Elctms.. 919-467-0720 

OH Willoughby, Allied Elctma. 216-951-0908 

OK Tulsa, Allied Elctma. . 918-663-7630 

PA Bala Cynwyd, Allied Elctms. . 215-667-6940 

TX Ft Worth, Allied Elctms.. 817-336-5401 

TX Ft Worth, Allied Elctms.. 1-800-228-6705 

TX Houston, Allied Elctms. . 71S445-7123 

VA Alexandria, Allied Elctms.. 703-836-5002 

WA Seattle, Allied Elctma. 206-767-5772 

Wl Milwaukee, Allied Elctma. 414-463-2662 


KEYSTONE ELECTRONICS CORP, 31-07 20th Rd, 
Astoria, NY 11105-2017, Tel: 718-956-8900, TELEX: 35- 
3700, FAX: 718-956-9040; FSC No.: 91833; EmpL: 80; Sis. 
Mgr: Charles Gold 

KEYTEK INSTRUMENT CORP, 260 Fordham R<L 
Wilmington, MA 01887, Tel: 508-658-0880, TELEX: 
951389 KEYTEK BURL, FAX: 508-657-4803; S/s. Mgr: 
Michael Hopkins 

KEYTEK KEYBOARDS CANADA INC, 16 Mary SL 
Units 3 & 4, Aurora, Ontario, Canada L4G 3W8, Tel: 416- 
727-9491, FAX: 416-727-7118; EmpL: 20 


FAX: 818-798-1466 

KGS ELECTRONICS, INO. 2029 N. Lincoln Avo, 
Pasadena, CA 91103, Tel: 818-7930786; EmpL: 50 

. . 0*2206-2207 

Ljocal Sales Offices & Reps 

TX Hurst McGarrah&Assoca . 817-268-3557 

WALTER KIDDE, P.O. Box 1147, Wake Forest NC 27587, 
Tel: 919-556-6811, TELEX: 802569 WALTKIDDE, FAX: 
919-556-7766; EmpL: 250; Sis. Mgr: Andy Hatasz 


Kl. INDUSTRIES INC, P. 0. Box 166, Elmhurst IL 60126, 
Tel: 312-449-1990, TELEX: 721498; EmpL: 30; Sis. Mgr: 
Henry W.Faller 

KIK 



FAX: 213-542-4943 

KIKUSUI INTERNATIONAL CORP., 19601 Mariner 
Avo, Torrance^ CA 90503, Tel: 213-371-4662, 800-545- 
8784, TWX: 910-346-7648 .. D*1309,1435,1886-1888 


Loca/ Sales Offices & Reps 

AL Huntsville, Morard & Co.(MCXX)). 205-881-5968 

AZ Chandler, Vic Myers Assoca. 602-241-9324 

CA Carson, Amasco South. 213-516-8561 

CA Sunnyvale, Amasco North ... 408-733-8690 

CO Aurora, R & R Instrmn.. 303-340-8728 

CT Madison, Eastronix, Inc.. 203-421-4514 

FL Melbourne; EMS, Ina . 305-724-1027 

FL Plantation, EMS, Inc.. 305-587-7146 

FL Sarasota, EMS, Ina. 813-923-2804 

HI Honolulu, Honolulu Elctma. 808-949-5564 

IL Elmhurst Sector Engrg. Sla . 312-530-7850 

IN Indianapolis, Sector Engrg. Sla . 317-842-1120 

KS DeSotrt Midtec Assoca. 913-441-6565 

MD Wheaton, Brimberg Sla (Power Supp.) 

. 301-946-2670 

MA Bedford, Eastronix. 617-275-5775 

Ml Plymouth, EOS Sys, Inc... 313-455-7920 

MN Minneapolis, Sector Engrg Sla . 612-593-1809 

MO St Louis, Midtech Assoca.. 314-275-8666 

NJ Teaneck, Scientific Dvca East.. 201-837-1035 


NM Albuquerque, Vic Myers Assoca, Ina 

. 505-884-6878 

NY Rochester, EIC Elctma . 716-544-4392 

OH Chesterland, EOS Sya, Ina. 216-729-2222 

OH Dayton, EOS Sya, Ina. 513-236-7676 

OK ParkhilLSdentific Dvca-S.W. . 918-457-4888 

OR Portland, SynteK Ina . 503-636-6793 

PA Pittsburgh, EOS Sya, Ina. 412-261-2604 

PA Springhouse, Scientific Dvca East .... 215-643-3335 

TX Austin, Scientific Dvca SW . 512-442-6215 

TX Houston, Scientific Dvca SW. 713-864-1711 

TX Richardson, Scientific Dvca SW . 214-231-8106 

UT Salt Lake City, Intermountain Instra ... 801-487-3151 

VT Shelburne, Eastronix . 802-985-3743 

WA Kirkland, Syntek, Ina. 206-488-0394 

Wl Milwaukee, Sector Engrg Sla. 414-352-8280 

PR San Juan, David S. Tement. 809-762-2688 

Can Burnaby, BC, Interfax Sya, Ina. 604-430-1410 

Can Mississauga, OnL Interfax Sya, Ina ... 416-671-3920 

Can Nepean, OnL Interfax Sya, Inc. . 613-726-8888 

Can St Laurent Que, Interfax Sya, Ina .... 514-336-0392 


KIIjO 

INTERNATIONAL 


FAX: 714-596-8023 

KILO INTERNATIONAL 2118 D Street U Verne, CA 
91750, Tel: 714-593-4626; FSC No.: 05129; EmpL: 50; S/s. 
Mgr: James T. Davis; D/sf. Mgr: James T. Davis 

.... A*2113 


Kllovac 

Corporation 


FAX: 805-684-9679 

KILO VAC CORP., Box 4422, Santa Barbara, CA 93140- 
4422, Tel: 805-684-4560, TWX: 910-336-1141; FSC No.: 
18741; EmpL: 103; Sis. Mgr: Patrick McPherson, VP Sla 


&Mktg. B*1552-1557 

Local Sales Offices & Reps 

CA Campbelt Kottmeier Assoca. 408-371-8700 

CA Tarzana, High Voltage Sla .. 818-881-9194 

GA Atlanta, Electro Tech . 404-262-1522 

IL Elgin, Gassner & Clark, Ina .. 312-695-9540 

lA Cedar Rapids, H. R Brown Sla Co. ... 319-366-0635 

KS Olathe, M. E Bettis Co. . 913-764-0621 

KS Wichita, M. E Bettis Co.. 316-265-8250 

MD Columbia, Tyler Griffin Co.. 301-995-1215 

MN Osseo, Gaffney Sla. 612-425-5484 

MO St Louis, Abrams & Assoca . 314-569-0447 

NM Albuquerque, Cleveland Entpra, Ina .. 505-265-7893 

NY Great Neck, Trionic/^soca . 516-466-2300 

NY Rochester, Lamb Con^., Inc.. 716-323-1250 

NY Syracuse, Lamb Compa, inc. . 315-455-2469 

NC Winston-Salem, DGW, Ina. 919-768-7166 

OH Cleveland, Electronic Components, Ina 

. 216-331-5330 

OH Columbus, Electronic Comp., Inc. . 614-231-2318 

OH Miamisburgh, Electronic Compa, Ina 

. 513-866-3340 

OR Tigard, Components West Ina. 503-684-1671 

PA Paoli, Tyler Griffin Co. . 215-647-1550 

TX Dallas, Caton Sla Ca. 214-243-4718 

WA Redmond, Components West Ina .... 206-885-5880 

Can Brit Columbia, Macom Agencies, Ltd. 

. 604-271-2661 


KINEMETRICS/SYSTEMS, Kinemetrics, Inc., 222 
Vista Ave, Pasadena, CA 91107, Tel: 818-795-2220, 
TELEX: 67-5402; EmpL: 65; Sis. Mgr: A M. Sereci 


KINEMETRICS/TRUETIME, 3243 Santa Rose Ave, 
Santa Rosa, CA 95407, Tel: 707-528-1230, TELEX: 
176687 (TRUETIME SARO), FAX: 707-527-6640; EmpL: 
45; S/s. Mgr.‘R J. Dielman 

KINETIC SYSTEMS CORP, 11 Maryknoll Dr, Lockport IL 
60441, Tel: 815-838-0005, TWX: 910-638-2831, FAX: 815- 
838-4424; EmpL: 170; Sis. Mgr: R H. Brislan 

KINGS ELECTRONICS CO, INC, 40 Marbledale Rd, 
Tuckahoe, NY 10707, Tel: 914-793-5000, TELEX: 
6818293 or 6818032; EmpL: 550; Sis. Mgr: Fred Pack; 
Dist. Mgr: Ed Lagarto/F. Dellaiancano 


KIPP & ZONEN, Enraf-Nonius, 390 Central Ave, 
Bohemia, NY 11716, Tel: 516-589-2885, 800-645-1025, 
TELEX: 0960250, FAX: 516-589-2068; EmpL: 25; Sis. 
Mgr: Wm. Novack; Dist. Mgr: Wm Novack 


KISTLER-MORSE, P.O. Box 3009, Rednrrond, WA 98073, 
Tel: 206-881-8000, FAX: 206-883-4893; Sis. Mgr: Sian 
Isenhath 


KLC/KARL LAMBRECHT CORP, 4204 N. Uncoln Ave, 
Chicago, IL 60618, Tel: 312-472-5442, TELEX: 759819, 
FAX: 312-472-2724; EmpL: 29; Sis. Mgr: Raymond 
Lambrecht 


KLM ELECTRONICS:MIRAGE/KLM, 16890 Church SL 
P.O. Box 1000, Morgan HilL CA 95037, Tel: 408-779-7363, 
FAX: 408-779-8845; EmpL: 250; Sfe. Mgr: John J. 
Concialdi 


E I E C T H O N I c; s f: o « 


Over 20,000,000 
Components In Stock 


HARDWARE 

• STAND-OFFS/SPACERS 

• PLUGS & JACKS 

• BATTERY HOLDERS 

• TERMINAL BOARDS 

• ELECTRONIC HARDWARE 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

(814) 476-7774 



DISTRIBUTED BY 


^ADVACOM INC. 

5620 West Road • P O. Box 296 
McKean. PA 16426 

PA WATTS 800-352-0161 

FAX: 814-476-7724 


i 




eaUmmm It's a good connection to have 

INTERCONNECT SPECIALTIES INC. 

(800) 752-4777 (714) 773-0411 

FAX: (714) 447-3976 TELEX: 910 321 0310 

SKINGS 

ELECTRONICS CO., INC. 

R.F. COAXIAL 
CONNECTORS 

( 800 ) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 




North American offices only. For worldwide reps & distributors, see Vol. W. 
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KMCSY 


Manufacturers and Sales Offices Directory 


KLCX)KNER MOELLER, 4 Strathmore RcL, Natick, MA 
01760, Tel: 508-655-1910, TELEX; 94-8434; EmpL: 250; 
Dfst. Mgr: P. Feruglio 

KMC SYSTEMS, INC, 140 Greenwood Ave. (Bldg 3), 
Midland Pk, NJ 07432, Tel: 201-447-0007; EmpL: 120; Sis. 


Mgr: E Verder 

Local Sales Offices & Reps 

UT Bountiful, Lectrol, Inc. . 801-292-7674 

Gan Downsview, Ont, Displayco, Ltd . 416-663-6405 


KNIGHTFIRE TECHNOLOGY, 2139 University Dr, 
Ste^l 1, Coral Springs, FL 33071, Tel; 305-344-3682, FAX; 
305-752-4353; FSC No.: FSC 6130; EmpL: 4; Sis. Mgr: 
Sue Pantelakis 

KNOWLEDGEWARE, INC, 3340 Peachtree Rd, N.E, Ste. 
1100, Atlanta, GA 30326, Tel: 404-231-8575, TELEX: 
544080; FSC No.: 7030-0003; EmpL: 1406; Sis. Mgr: 
Donsdd P. Addington 

KNOWLES ELECTRONICS, INC, 3100 N. Mannheim 
Rd, Franklin Park, IL 60131, Tel: 312-455-3600, TWX: 433- 
0330, FAX: 1-312-455-9203; Sis. Mgr: Reginald G. 
Garratt VP-Mktg 

KOa\ 

FAX: 814-362-8883 

KOA SPEER ELECTRONICS, Bolivar Or, P.O. Box 547, 
Bradford, PA 16701, Tel: 814-362-5536, TELEX: 91^404, 
TWX: 510-695-5921; FSC No.: 09021; EmpL: 3000; Sis. 
Mgr: L G. Hoizwarth; Dist. Mgr: L Rice 

. A-1099. 1966-1970 


Local Sales Offices & Reps 

AL Huntsville, Cartwright & Bean. 205-830-1540 

AZ Phoenix, Howe & Howe Ste. . 602-264-7971 

CA 

CA Garden Grove, ELSCO EkJtms. . 714-891-4621 

CA San Diego, Westrep . 619-566-6580 

CA Santa Clara, Cattron Comps... 408-980-0181 

CO 

CO Boulder, R G. Entpra. 303-447-9211 

CT E Hampton, Northeast Representatives 

. 203-866-6030 

a 

a AltaiTKmte Springs, APM Assocs. . 407-869-6831 

a Ft Uuderdale, APM Assocs.. 305-976-9941 

FL Tampa, APM Assocs.. 813^886-2457 

GA Noraoss, Cartwright & Bean. 404-368-0160 

IL Arlington Hgts, C. L Greenslade Sis 

. 312-593-3450 

IN Fort Wayne, John F. Kilfoil. 219-483-6208 

AZ Overland Pk, Spectrum Sis . 913-648-6811 

LA Covington, Car^right & Bean . 504-892-1780 

MA Hingham, Northeast Representatives 

. 617-749-8700 

Ml Troy, C. a Jensen & Assocs . 313-643-0506 

MN Edina, Grayden & Flemmer. 612-941-1120 

MS Jackson, Cartwright & Bean . 601-981-1170 

MO Hazelwood, Spectrum Sis. 314-731-5151 

NH Milford, Northeast Representatives .... 603-880-8199 

NM Albuquerque,SynTech .. 505-266-7951 

NY East Rochester, Tri-Tech Elctms . 716-385-6500 

NY EndwelL Tri-Tech Elctms. 607-754-1094 

NY Fayetteville, Tri-Tech Elctms . 315-446-2881 

NY FishkilL Tri-Tech Elctms. 914-897-5611 

NY Great Neck, MOS Assocs . 516-487-3966 

NC Charlotte, Cartwright & Bean. 704-536-0303 



ELECTRICAL & ELECTRONIC CONTROLS & SYSTEMS 


FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

I 800-421-8855 TEL:213-660~1310 
I CA‘800-252-464e HX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-5100. FREE CATALDG 3lEM on REQUEST 


NC Raleigh, Cartwright & Bean . 919-876-4130 

OH Cincinnati, John F. Kilfoil. 513-791-6150 

OR Beaverton, Earl & Brown Co.. 503-643-5500 

PA Wynnewood, Metz-Benham Assocs .. 215-896-7300 

TN Knoxville, Cartwright & Bean. 615-693-7450 

TN Memphis Cartwright & Bean .. 901-362-8345 

TX Lewisville, Jim Hughes . 214-221-1536 

WA Redmond, Earl & Brown Co. .. 206-885-5064 

PR San German, Digit-Tech Sts ... 800-892-4260 

Local Distributors 

AL Huntsville, Reptron . 205-722-9500 

AZ Fta HilL RCD Inds. 602-483-6412 

AZ Glendale, Cameo Elctm. Comps. 602-269-6201 

AZ Phoenix,Sterling Elctms .. 602-268-2121 

AZ Tempe, Shelley- Ragon .. 602-894-2058 

AZ Tempe,T.T.I. 602-431-1191 

AR Little Rock, CarltorvBates .. 501-562-9100 

CA Laguna Hills JACO Electronics. 714-837-8966 

CA CampbelL Lartronics. 408-379-6454 

CA Chatsworth, MIL-Comm Distrs. 818-998-3111 

CA Chatsworth, Shelley-Ragon. 818-998-3333 

CA Chatsworth, T.T.L. 818-709-1010 

CA Costa Mess Eric Elctms . 714-751-1185 

CA Fountain Valley, Comps Ctr.. 714-979-0433 

CA Fountain Valley, SMD, Inc. ... 714-557-4123 

CA Garden Grove, NatL Elctms . 714-892-7749 

CA Irvine, KELEX. . 714-863-1230 

CA Milpitas T.T.I. 408-946-5577 

CA Orange, Ryno Elctms . 714-637-0200 

CA San Diego, Ryno Elctms . 619-453-8430 

CA San Diego, Shelley-Ragon. 619-453-7133 

CA San Diego, T.T.1. 619-587-4888 

CA San Jose, Distel ... 408-432-9290 

CA San Jose, Eric Elctms. 408-432-1111 

CA San Jose, Shelley Ragon. 408-432-0600 

CA Santa Clars Components Ctr. . 408-988-3751 

CA Sunnyvale, SAI . 408-745-0800 

CA Westlake Village, Distel. 805-495-9998 

CO Boulder, R G. Entprs. 303-447-9211 

CO Denver, T.T.1. 303-429-6806 

CO Englewood, Shelly-Rs^n Elec. Parts 

. 303-762-0670 

CT Stratford, T.T.I. 203-375-1400 

CT Stratford, Utronics . 203-378-4201 

CT Wallingford, Midstate Elctms . 203-265-9900 

FL Orlando, TTI. 305-859-1000 

FL Tamps Reptron Elec.. 813-855-4656 

FL Tamps Shelley-Ragon . 813-623-6560 

FL W. Palm Beach, Nurmi Elctra Supp. .. 305-686-8553 

GA Norcross Reptron . 404-446-1300 

GA Norcross T.T.1. 404-662-0911 

IL Elk Grove Village, GBL/Gookj Elctms 

.. 312-593-3220 

IL Lombard, Shelley-Ragon . 312-629-8833 

IL Flosemont, Advent Elctms. 312-298-4210 

IN Indianapolis Advent Elctms . 317-872-4910 

lA Cedar Rapids Dee Elctms . 319-365-7551 

MD Baltimore, Radio Elea Svc. Co. . 301-529-0500 

MD Beltsville, Radio Elea Sva. 301-937-9100 

MD Columbis Jaco Conr^>s . 301-995-6620 

MD Columbis T.T.1. 301-995-1331 

MA Billerics Baldwin Comp. ar.. 617-667-6710 

MA Norwood, EMTEL Electronics. 617-769-9500 

MA Norwood, Gerber Elctms. 617-769-6000 

MA Wilmington, J.V. Elctms. 617-657-6523 

MA Wilmington, North Star Elect . 617-657-5155 

MA Wilmingtos T.T.1. 617-658-4700 

MA Woburn, Sterling Elec. . 617-938-6200 

Ml Ann Arbor, Wedemeyer. 313-665-8611 

Ml Farmington Hills Advent Elctms. 313-477-1650 

Ml Livonis Reptron Elctms. 313-525-2700 

Ml St Clair Shores SPEMCO. 313-771-2700 

MN Eden Prairie, T.T.L . 612-944-5080 

MN Ribbing, Minn Tech Elctms. 218-262-5228 

MN St PauL Shelley-Ragon Elctms. 612-642-2828 

MO IrKlependence, Shelley-Ragon Elctms 

. 816-254-3410 

MO St Louis Franklin Elctms. 314-993-5333 

NE Lincoln, Scott Elctms.. 402-466-8221 

NV Las Vegas Kiesub Corp.. 702-733-3888 

NH Nashus Brevan Elctms . 603-889-7230 

NJ Mount Laurel, TTI Ind . 609-234-6400 

NJ Mountainside, Enox Resistor Co.. 201-654-7600 

NJ Parsippany, Fabe Electro Sis. 201-299-1123 

NM Albuquerque, Betatron. 505-821-1122 

NY Amherst, Standard Elctms. 716-691-3801 

NY Buffalo, Summit Distrs. 716-887-2845 

NY E Syracuse, Add Elctms . 315-437-0300 

NY Hauppaugs Fairmont Elctra Sis. 516-231 -3313 

NY Hauppauge, Jaco. 516-273-5500 

NY Melville, SAI. 516-293-2710 

NY Rochester, Summit Distrs . 716-334-8110 

NY Ronkonkoms Baldwin Comp. Ctr.. 516-588-5700 

NY Ronkonkoms Prime Comps. 516-737-1730 

NY Ronkonkoms T.T.1. 516-737-2000 

NY Valley Stream, L & S Elctms.. 516-561-2474 

NC Greensboro, Golden Elctms... 919-294-4653 

NC Raleigh, Southeastern Radio.. 919-828-2311 


OH Cleveland, Roberts Elect Corp. ....... 216-238-1711 

OH Columbus T.T.I. .... 614-848-5770 

OH Worthingtos Reptron .... 614-436-6675 

OK Tuiss Altair Co.... 918-252-5781 

OR Beavertos Murphy Elctms — . 503-642-2001 

PA Drexel HIIL Kass Elctms Dist......... 215-449-2300 

PA Erie, Rem Elctms .... 814-453-5626 

PA Harrisburg, Cumberland Elctms ...... 717-233-5883 

PA Philadelphis PEI/Genesis ... 215-673-0400 

PA Philadelphis Shap.. 215-969-3300 

PA Trevose, Sager Electronics .. 215-636-7491 

Rl Pawtucket, Major Edwards .... 401 -725-7400 

TN Knoxville, Bondurant Bros_..... 615-573-9151 

TX Dallas Shelley-Ragon . 214-349-2424 

TX ElPaso, ERA Electronicslnc.. 915-855-3600 

TX Ft Worth,T.T.L .. 817-831-8300 

TX Ft Worth,T.T.L Ina . .. 817-831-0441 

TX Houstos Altair Co...... 713-462-3029 

TX Richardson, Altair Co.... 214-231-5166 

TX Richardson, Jaco ... . 214-235-9575 

TX Richardsos RSC Electronics . 214-644-3444 

TX Richardson, SAI . 214-231-6330 

WA Redmond, JACO Electronics. 206-881-9700 

WA Redmond, Murphy Elctms.. 206-881-1234 

WA Redmond, Shelley-Ragon. 206-883-2220 

WA Redmond, T.T.1. 206-882-0291 

Wl Oconomowac, G W Elctms.. 414-567-9445 

Can Mississaugs OnL Prelco .. 416-678-0401 

Can MontreaL Quo., Prelco . 514-389-8051 


KOEP PRECISION STANDARDS, INC., 121 Helen 
Street, 2nd FL, South Plainfield, NJ 07080, Tel: 201-757- 
2220/2277, TWX: 710-998-0503, FAX; 201-757-2332; 


FSC No.: 57114; EmpL: 7; Sfe. Mgr.-Cythnia Koep; Dist. 

Mgr: N/A. D«1310 

Local Sales Offices & Reps 

AZ Scottsdale, Williams Assocs... 602-947-4297 

AZ Scottsdale, Williams Assocs. 602-947-4287 

CA San Diego, Toch-Ser,lnc. 619-222-1121 

CA Santa Clara, Tech-Ser, Inc. 408-496-1004 

CA Torrance, Cutlas Elctms. 213-324-7360 

CA Torrence, Cutlas Elec. . 213-324-7360 

CA Torrence,Tech-Ser,lna .. 213-370-7200 

CO Commerce City, Williams Assocs. 303-289-5647 

GA RosswelL T.S.Williams & Assocs . 404-587-3353 

IL Schaumberg, KW.Meyors Co... 312-882-4608 

IN Indianapolis, KW.Meyers Co. . 317-783-1030 

lA Cedar Rapids, KW.Meyers Co.. 319-363-8987 

KS Lenexa, Midtec Assocs,lna. 504-734-8888 

LA Jefferson, Butler & Land Inc.. 504-734-8888 

MD Sparks, Black & Assocs . 301-472-2416 

Ml Troy,Satulk)Assocs,.lna .. 313-585-4811 

MN Minneapolis, KW.Meyers Co. . 612-920-7080 

MO St Louis, Mid-Tec Assocs Inc.. 314-275-8666 

NJ Elmwood ParK L&M Assocs.. 201 -797-0441 

NM Albuquerque, MG Electronics, Ina .... 505-255-1638 

NM Albuquerque, Williams Assocs .. 505-255-1638 


NY Farmington, CanavarvScanlon Assocs Ina 


. . 716-924-7450 

NY Horsehead, Canavan-Scanlon Assoa 

. . 607-739-0810 

NY NY City, L&M Associates . 212-243-6155 

NY Syracuse, Canavan-Scanlon Assoa .. 315-437-1271 

NC Charlotte, Baesel & Assocs, Inc.. 704-375-1044 

TX Dallas, Butler & Land, Ina... 800-527-6870 

TX Houston, Butler & Land, Inc. .......... 713-896-0808 

LIT Salt Lake City, Williams Assocs . 801-532-7701 

LIT Salt Lake City, Williams Assocs Ina .. 801-532-7701 

VA Orange, Black & Assocs. 804-794-1315 

WA Seattle, Instruments & Representatives Assocs 

. 206-575-0707 

Wl Milwaukee, KW.Meyers Co.. 414-784-3790 


KOLIN INDS, Box 300, Pound Ridge, NY 10576, Tel: 914- 
764-5775, FAX: 914-764-5386; EmpL; 30; Sis. Mgr: J. 
Kolinsky 

KONTES, Kimble Div. of Owens/IL, 1001 Spruce St, 
Vineland, NJ 08360, Tel: 609-692-8500, TWX: 510-687- 
8967 

KONTRON ELCTRNS, 630 Clyde Avenue, Mountain 
View, CA 94039-7230, Tel: 415-965-7020, TWX: 910-378- 
5207, FAX: 415-965-3505; EmpL: 40; Sis. Mgr: Howard 
Koel 

KOOLTRONIC, INC, Hamilton Avol, HopewelL NJ 08525, 
Tel: 609-466-3400, TELEX: 843345, FAX; 609-466-1114; 
EmpL. 200; S/s. Mgr: John J. Drages 

KOOLTRONIC, INC, 1700 Morse Avenue, Ventura, CA 
93003, Tel: 805-642-8521, FAX: 805-658-2901; EmpL: 200 

KORRY ELECTRONICS CO, Criton Technologies, 
901 Dexter Ave. N, Seattle, WA 98109, Tel: 206-281-1300, 
TWX; 910-444-2295; EmpL: 410; S/s. Mgr: Bob Simpson 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory^ 


LAMPT 


KRAFT DYNATRONIX, INC., 105 Power St, Amery, Wl 
54001, Tel: 715-268-8118, 800-826-7172, FAX: 715-268- 
8183; Empl.: 25; Sis. Mgr: R W. Kappler; Dist. Mgr: R. W. 
Kappler, Natl. Sis. Mgr. 

KRECKMAN, HERB, CO., Cresco, PA 18326, Tel: 717- 
595-2212; Empl.: 4 

KR ELECTRONICS, INC., 91 Avenel St, Avenel, NJ 
07001, Tel: 201-636-1900, FAX: 201-636-1982; FSC No.: 


55259; Empl.: 20; S/s. Mgr: none. A*1704-1705 

Loca/ Sales Offices & Reps 

CO Englewood, Tech. Mktg Co. . 303-770-8994 

IL Elmhurst, Utronix Sis., Inc. 312-834-1100 

OH Kettering, Frank Bold &Assc^. 513-298-6145 

TX Dallas, Kay Todd Assocs.. 214-458-8833 


KRENZ ELECTRONIC, INC., 940 Calle Amanecer, Ste. P, 
San Clemente, CA 9267a Tel: 714-361-6866, FAX: 714- 
361-6867; Empl.: 75; S/s. Afgr.-Michael Merget 

KRISTEL CORPORATION, 833 Industrial Dr., West 
Chicago, IL 60185, Tel: 312-293-0850, TELEX: 297 159 
KRIS, FAX: 312-293-1255; Empl.: 35; S/s. Mgr: Don 
Matthiesen 


AKRL 


FAX: 603-624-0634 

KRL/BANTRY COMPONENTS, INC., 160 Bouchard 
SL Manchester, NH 03103, Tel; 603-668-3210; FSC No.: 
18235; Empl.: 75; S/s. Mgr: Bert A Spiller 
.. . A-1972-1975 


Local Sales Offices & Reps 

AZ Tempe, Toribre Entprs., Inc. 602-820-5866 

CA Mtn. View, Francisco & Assocs.. 415-962-1717 

CA San Diego, Vikmore Elctms. . ‘619-224-0013 

CA Sepulveda, Gil & Assocs. . 818-894-1262 

FL Boca Raton, Sis. Specialists . 813-754-1329 

IN Indianapolis, CC Electro SI& . 800-423-7799 

NH Amherst D. A Crowley & Assocs. 603-673-7050 

NY Port Washington, Ashtec . 516-767-0336 

NY Rochester, H. C. Johnson Agencies ... 716-586-0777 

OH Akron, Augnat Assocs.. 216-273-1211 

OK Tulsa, Milco Mktg . 918-664-2277 

PA Wyndmoor, Precision Mktg. Grp. 215-233-9233 

TX Houston, Mikx) Mktg . 713-723-5003 

TX Richardson, Milco Mktg . 214-738-2716 

UT Salt Lake City, Sage Assocs.. 801-467-5451 

WA Seattle, The Harry Levinson Co. . 206-382-1300 

Local Distributors 

MA Billerica, Baldwin Comps . 617-667-6710 

NJ Mountainside, ENOX Resistors . 201-654-7600 

NY Ronkonkoma, Baldwin Comps Center 


SC Columbia, Gentry Assocs . 803-772-6786 

TN Knoxville, Gentry Assocs. 615-584-0281 

TX Houston, Barnhill Assocs. 713-444-1733 

VA Fairfax, Sci-Rep . 703-385-0600 

WA Bellevue, Sci. Dvcs N. W. 206-747-5169 

Wl Milwaukee, Berndt Assocs . 414-545-8400 


KRYSTINEL CORP., 126 Pennsylvania Ave., Paterson, NJ 
07509, Tel: 201 -345-8900, TWX: 710-988-5931, FAX: 201 - 
345-1172; Empl.: 200; Sis. Mgr: William Perkins 
,Mgr.Customer Service 

KSI, See Kaiser Systems, Inc. 

K-SYSTEMS OF TEXAS, INC., 11501 Rojas Dr. Ste. P, El 
Paso, TX 79936, Tel; 915-598-9769, TELEX: WUI 
6502763972, FAX: 915-593-2080; Empl.; 4; S/s. Mgr: J.C. 
Kates 

K-TRONICS, K. T. Elctrns. Inc., 34l Cobalt Way No. 
206, Sunnyvale, CA 94086, Tel: 1-800-888-ELCO, FAX: 
408-732-5049; Sis. Mgr: Douglas Hemingway 

. B*1375; D«1908-1909 


Local Sales Offices & Reps 

AZ Scottsdale, Luscombe Engrg . 602-949-9333 

CA Los Gatos, Luscombe Engrg . 408-370-2020 

CO Longmont Luscombe Engrg . 303-772-3342 

CT Seymour, Sturdy Corp.. 203-888-1480 

FL Orlando, DAI Sis. . 407-299-7754 

MA Wellesley Hills, Sturdy Corp.. 617-235-2330 

OR Lake Oswego, Luscombe Engrg. 503-636-6664 

PA Paoli, Tyler Griffin . 215-647-1550 

UT Midvale, Luscombe Engrg.. 801-565-9885 

WA Seattle, Luscombe Engrg. 206-223-1541 


K-TWO INDUSTRIES, 4331 Miranda Ave., Palo Alto, CA 
94306, Tel: 408-720-9316; Empl.: 5 

KULITE SEMICONDUCTOR PRODS., INC., One Willow 
Tree Rd, Leonia, NJ 07605, Tel: 201-461-0900, TELEX: 
685-3296, FAX: 201 -461-0990; Empl.: 300 

KULKA (DIALIGHT CO.), See Dialight Corp. 

KURZ INSTRUMENTS INC., 2411 Garden Rd., Monterey, 
CA 93940, Tel: 800-424-7356, TELEX: 172275; FSC No.: 
94-24-11681; Empl.: 72; Sfs. Mgr: Tom Wortman 

K-W MANUFACTURING CO., INC., P. O. Box 508, 
Prague, OK 74864, Tel: 405-567-2285, TELEX: 4932625, 
FAX; 405-567-4153; Empl.: 60; S/s. Mgr: Freda Pickard 

KYCON CABLE & CONNECTOR, INC., 1772 Little 
Orchard SL San Jose, CA 95125, Tel: 408-295-1110, FAX: 
408-295-8054; Empl.: 8; Dist. Mgr: Stephanie Sherman 
. 0*1398-1399,1867 

Local Sales Offices & Reps 
CA San Jose, Kycon Cable & Connector, Inc. 

. 408-295-1110 


LAMBDA SEMICONDUCTORS, Veeco Instruments, 
121 International Dr., Corpus Christi, TX 78410, Tel; 512- 
289-0403, 800-255-9606, TWX: 910-876-1404, FAX: 512- 
289-0472; Empl.: 200 

LAMB INDUSTRIES, INC., 6585 S.W. Raleighwood La., 
Portland, OR 97225, Tel: 503-297-8878, TELEX: 
263373LAMBUR, FAX; 503-297-8879; Empl.: 5; S/s. Mgr: 
Gary Rhode; Dist. Mgr: Joanne McIntyre 

. 8*1164.1780-1781 


Local Sales Offices & Reps 

CA ML View, Del Bucchia/Onken. 415-965-8043 

CO Broomfield, Conners Co. 303-466-9628 

CT Bloomfield, Zaslow SI& . 203-242-7781 

IL Des Plaines, Lincoln, Hodges. 312-297-3810 

IN Ft Wayne, MS SI&. . 219436-3023 

Ml FeiTKlale, Shalco Inc. . 313-547-4771 

MO St Louis, KKB and Co. 314-647-2400 

NH PortsfTwuth, Zaslow Sla. 203-242-7781 

NJ Nutley, Falk Baker. 201-661-2430 

OH Cleveland, KT/DEPCO . 513-777-9399 

OR Portland, Lamb Inds.. 503-297-8878 

PA Harrisburg Beil and Whitaker. 717-564-6900 

TX Carrolton, Impaq SI& . 214^247-3300 

VA Martinsville, ENG REPS Assoc.. 703-632-2365 

VA Reston, Stinson & Assoa. 703-478-2252 

Can Montreat Que., Dynatech Electronics 

. 514-643-1702 

Local DisMbutors 

CA San Carlos, Logan Elctma. 415-594-0700 

CA Tustin, Western Switches. 714-259-8144 

CA Van Nuys, EW Elctms.. 714-857-4422 

CA Van Nuys, Wes-Garde/Pacific Switch 

. 213-873-4802 

CT Hartford, Wes-Garde. 203-527-7705 

FL Lakeland, Wes-Garde. 813-644-7564 

MN Minneapolis, Tor/Tec Corp.. 612-866-3662 

MN New Brighton, Parts One . 612-633-8079 

NY Freeport, KRP Elctm& . 516-623-3346 

OH Westerville, Wes-Garde. 614-885-0319 

OR Portland, Radar Elctms.. 503-232-3404 

TX Austin, Galtronics. 512-837-7470 

WA Seattle, Pacific Elctms.. 206-575-1050 

WA Seattle, Radar Elctms. . 206-282-2511 

Wl Mequon, Lakeview Elctms.. 414-377-8250 


LAMP TECHNOLOGY, INC, 1645 Sycamore Ave, 
Bohemia, NY 11716, Tel: 516-567-1800, TELEX: 279260; 
Empl.; 20; S/s. Mgr: Neal Shupak 


LAMPTRONIX CO., LTD. 


FAX: 815-455-7916 

LAMPTRONIX CO., LTD., 81 N. Williams SL Crystal 
Lake, IL 60014, Tel: 815-455-0400; FSC No.: 61342 

. 8*1165 


. 516-588-5700,800-645-5608 

PA Harrisburg Ad-Tech. 717-939-8337 

KROHN-HITE CORP., Avon Indl Pk, Bodwell SL Avon, 
MA 02322, Tel: 508-580-1660, TWX: 710-3450831, FAX: 


Local Distributors 

CA Sunnyvale, PSC Elctms. .. 408-737-1333 

KYOCERA NORTHWEST, Electronic 
Components Group, 5701 E Fourth Plain Blvd, 


Local Sales Offices & Reps 

CA Westlake VI, Casco. 818-889-7889 

WA Lynnwood, The Nichols Co.. 206-742-8761 

IL Crystal Lake, Bussey & Assocs.. 815459-3752 

Wl Ripon, Kilgore Assoca. 414-748-7485 


617-583-8989; Empl.: 60; S/s./Vfgr_-Dick Heitmann 

. . A*1699; D*1311 


Local Sales Offices & Reps 

AL Huntsville, Gentry Assocs. 205837-0692 

AZ Phoenix, Odyssey 1 . 602-246-8846 

CA Huntington Bch, Sci-Dev West . 714-849-3501 

CA San Jose, MCH Assocs. . 408-246-7330 

CO Englewood, Odyssey 1 . 303-773-8176 

FL Ft Lauderdale, Gentry Assocs.. 305-791-8405 

FL Orlando, Gentry Assocs.. 305-859-7450 

FL Tampa, Gentry Assoca. 813-886-0720 

GA Atlanta, Gentry Assoca. . 404-998-2828 

IL Chicago, Berndt Assoca. 312-283-0713 

IN Carmel, Berndt Assoca. 317-844-0114 

KS Overland ParK Ramsey Assoca . 913-649-6996 

LA Gretna, Gentry Assoca .. 504-367-3975 

MD Baltinwre, Sci-Rep. 703-385-0600 

Ml Detroit EOS Sya . 313-961-3042 

MN Minneapolis, Berndt Assoca . 612-546-2021 

MO St Louia Ramsey Assoca. 314-878-5042 

NJ Englewood, Sci. Devices E . 201-871-3916 

NM Albuquerque, Odyssey 1 . 505-265-6645 

NY Syracuse, Labtrbnics . 315-455-7314 

OH Chesterland, EOS Sya ... 216-729-2222 

OH Columbua EOS Sya . 614-228-3453 

WA Bellevue, Sci. Dvca, N.W. . 206-747-5189 

PA Pittsburgh, EOS Sya ... 216-729-2222 


PA Spring House, Scientific Devices East 

.... 215-643-3335 


Vancouver, WA 98661, Tel: 206-696-2840, TELEX: 49999 
180, FAX: 206-695-5836; Empl.: 800; S/s. Mgr: Koji 
Kanatani; Dist. Mgr: Phil Elliott Dist Sales 

. A*1100-1101,1414-1415,1976-1977 

LAB-LINE INSTRUMENTS, 15th & Bloomingdale, 
Melrose Park, IL 60160, Tel: 312-450-2600, TELEX: 
6871028; Empl.: 225 

LAFFIANCE CORP., Entprs & Exec Aves, Philadelphia, PA 
19153-3893, Tel: 215-365-8000, TELEX: 506-082, FAX: 
216-365-4420; EmpL: 502; S/s. Mgr: Brian McHenry 

LAFRANCE CORP., PACTEC DIV., See PacTec Div., 
LaFrance Corp. 

LAKE SHORE CRYOTRONICS, INC., 64 E Walnut SL 
Westerville, OH 43081, Tel: 614-891-2243, TELEX: 24- 
5415, FAX: 614-891-1392; S/s. Mgr: David L Calvelage 

LA Marche MFG., 106 Bradrock Dr., Des Plainea IL 
60018, Tel: 312-299-1188, TELEX; 28-2526; FSC No.: 
;15736; Empl.: 225 

LAMBDA ELECTRONICS, Veeco Instr., Inc., 515 Broad 
Hollow Rd, Melville, NY 11747, Tel: 516-694-4200, TWX: 
510-224-6484, FAX; 516-293-0519; Empl.: 1200; S/s. 
Mgr: I. Gutman 


LAMTECH ELECTRONICS, 620 Easy Street Garland, TX 
75042, Tel: 214-272-3504, FAX: 214 272 7176; FSC No.: 
07R487: Empl.: 100; S/s. Mgr: Phillip Rasor; Dist. Mgr: 
Phillip Rasor 


KULKA 


Over 

1 , 000,000 
Terminal 
Blocks 
in Stock. 



Over 

8 , 000,000 
' Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


|(213) 452-1229 (415) 835-1500 

^ 1026 6th Avenue, 

Oakland, CA 94606 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


EEM 1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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LAMPTR 


Manufacturers and Sales Offices Directory 


LANCEINDUSTRIES, 13001 Bradley Avenue, Sylmar/CA LANSING INSTRUMENTS CORP., P.O. Box 730, 


91342-0156, Tel: 818^367-1811, TELEX: (RCA) 24038^ 
FAX: 81&-362-3594; Sis. Mgr.- Jerry Updyke; Dist. Mgr: 
Joe Barns 

LANCER CHEMICAL 80 Cutter SL Box 30, Warren, Rl 
02885, Tel: 401-245-5493 

LANDIS & GYR, INC^ 99 Castleton SL Pleasantville, NY 
10570, Tel: 914-747-3540, TELEX: 137345, FAX: 914-592- 
1179; Empl: 65; Sis. Mgr.- Joe Depaola; Dist. Mgr: R W. 
Strohm 

LANDIS & GYa INC, See Maxmar Controls Inc, 

L & L SPECIAL FURNACE, 166 Kent Rd, Aston, PA 
19014, Tel: 215-459-9216, FAX: 215-459-3689; EmpL: 20; 
Sis. Mgr.- Greg Lewicki; Dist. Mgr: Stephen Lewicki 

L & R MFG. CO, 577 Elm SL Kearny, NJ 07032, Tel: 201- 
991-5330, FAX: 201-991-5870; EmpL: 220; Sis. Mgr: 
Robert Lasky 

LANGLEYrFLEET AEROSPACE, INC., P.O. Box 2911, 
San Diego, CA 92112, Tel: 619-264-3181; FSC No.: 83549; 
Empl: 110; Sis. Mgr: A. Kremm 


The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 



Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


1(213)452-1229 (415)835-1500 


1301 Olympic Bivd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


Ithaca, NY 14858-0730, Tel: 607-272-3265,607-257-7613, 
800-847-3535; Sis. Mgr: Fred B. Widding. C»1059 

LARK ELECTRONICS, INC, Box 390, New York, NY 
10040, Tel: 212-569-0430; FSC No.: 52682 

LARK ENGINEERING CO, Baier & Baier Inc, 26401 
Calle Rolando, San Juan Capistrano, CA 92675, Tel: 714- 
240-1233, FAX; 714-240-7910; FSC No.: 33174; EmpL: 25 

LARSON INSTRUMENT, Greenbush Rd, Orangeburg, 
NY 10962, Tel: 914-359-3800, FAX: 914-365-1581; EmpL: 
18; Sis. Mgr: A D. Stephens 

LASER CONCEPTS, Omega Organization Inti, P.O. 
Box 33623, Seattle, WA 98133, Tel: 206-364-7881; S/s. 
Mgr: Roberta Forsythe 

LASER DIODE, INC., Morgan Crucible, 1130 Somerset 
SL New Brunswick, NJ 08901, Tel: 201-249-7000, TWX: 
710-998-0597, FAX: 201-249-9165; EmpL: 170; Sis. Mgr: 
Greg Dougherty; Dist. Mgr: Greg Dougherty 

LASER PRECISION CORP, 1231 Hart SL Utica, NY 
13502, Tel: 315-797-4449, TELEX: 646803; Empl.: 180; 
Sis. Mgr: David Stehlin 

LASER TECHNOLOGY, INC, 10624 Ventura Blvd, N. 
Hollywood CA 91604, Tel: 818-763-7091, TELEX: Cable- 
LASTEC (No. Hollywood), FAX; 818-763-7382; Empl.: 22; 
S/s. Mgr: Paul Jensen 

LAW, R. E INSTRUMENT, INC, 7735 W. 112th PI, Palos 
Hills, IL 60465, Tel: 312-974-4000; FSC No.: 6685-6695; 
S/s. Mgr: R Gene Law; Dist. Mgr: R. Gene Law 

L-COM INC., 1755 Osgood SL N. Andover, MA 01845, Tel: 
508-682-6936, FAX: 508-689-9484; Empl.: 16; S/s. Mgr: 
Scott Black. B-1782-1783; D»1313 

LDJ INCORPORATED, 2200 Stephenson Hwy, P.O. Box 
219, Troy, Ml 48099-0219, Tel: 313-528-220^ TWX: 810- 
232-1509 LDJ TRMI, FAX: 313-689-2525; Empi: 63; S/s. 
Mgr: Jim Ling 


LEACH 


LEADER 

FOR PROf^ESSIONALS WHO KNOW 
THE DIFFERENCE 




OSCILLOSCOPES 


. # 0-i # » a « « « 


AUDIO 


CONTROL PRODUCTS DIVISION 

FAX: 714-739-1713 

LEACH CONTROL PRODUCTS DIV. LEACH 
CORPORATION, 6900 Orangethorpe Ave., Buena 
Pk., CA 90620, Tel: 714-739-0770, TWX;: 910-596- 
2867; FSC No.: 58657; Empl; 220, Sis. Mgr.; Paul 
Rohr; D/s/./Ifgr.. Dave Robinson 

. .B*1562-1563 

LEACH RELAY DIVISION, Leach Corporation, 

5915 Avalon Blvd, Los Angeles, CA 90003, Tel: 213-232- 
8221, TWX: 910-321-2303, FAX: 213-234-6461; FSC No.: 
35344; EmpL: 750; S/s. Mgr: P. Rohr; Dist. Mgr: D. 

Robinson. . B* 1559-1563 

Local Sales Offices & Reps 

AL Huntsville, R&G Assoc. .. 205-536-6300 

AZ Phoenix, O'Donnell Assort. S.W....... 602-944-9542 

CA Buena Pit, Leach Corp.. 714-739-8151 

CA San Mateo, Halbar Assoca . 415-349-4700 

FL Oviedo, ConleyA Assoc. . 407-365-3283 

KS Wichita, Baka Corp.. .. 316-682-8411 

MD Hunt Valley, Marktron.. 301-628-1111 

MD Rockville, Marktron . 301-251-8990 

MA Needham, Comp. Techa . 617-449-8490 

Ml Southfield Rathsburg Assocs., Ina_ 313-559-9700 

MN Edina, Mel Foster Tech. Sis., inc. 612-941-9790 

MO St Louis, BAKA Corp.. 314-429-2252 

NM Albuquerque, O'Donnell Assoca. 505-889-4522 

NY CommacK Leach Corp.. 516-499-2449 

OH Dayton, Leach Corp.. 513-434-8151 

TX Dallas, Leach Corp.. 214-341-0811 

WA Bellevue, Leach Corp. . 206-746-7263 

Can Kirkland Que., Robin Aerospace Proda 

. 514-694-1315 

Can Mississauga, OnL Robin Aerospace Proda 

. 416-673-1666 

Can Ottawa, Robin Aerospace ProcLLtd ... 613-594-8884 

Local Distributors 

AL Huntsville, Time Elctma . 205-721-1133 

AZ Tempe, Time Elctma . 602-967-2000 

CA Anaheim, Time Elctma . 714-937-0911 

CA Chatsworth, Time Elctma. 818-998-7200 

CA San Diego, Time Elctma. . 619-586-1331 

CA Sunnyvale, Time Elctma .. 408-734-9888 

CA Ton-ance, Time Elctma . 213-320-0880 

CO Englewood Time Elctma. 303-799-8851 

CT Cheshire, Time Elctma . 203-271-3200 

FL Ft Lauderdale, Time Elctma. 305-974-4800 

FL Orlando, Time Elctma . 407-841-6565 

GA Atlanta, Electro Air Corp. 404-351-3545 

GA Norcross, Time Elctma. . 404-448-4448 

IL Wood Dale, Time Elctma. 312-350-0610 

MD Columbia, Time Elctma. 301-964-3090 

MA Peabody, Time Elctma . 617-532-6200 

MN Edina, Time Elctma . 612-835-1250 

MO St Louis, Time Elctma . 314-391-6444 

NJ Pine BrooK Time Elctma. 201-882-4611 

NY E Syracuse, Time Elctma . 315-432-0355 

NY Hauppauge, Time Elctma. 516-273-0100 

NM Charlotte, Time Elctma. 704-522-7600 

AZ Dublin, Time Elctma. 614-761 -1100 

OR Portland Time Elctma. 503-684-3780 

PA King of Prussia, Time Elctma. 215-337-0900 

TX Austin, Time Elctma. 512-339-3051 

TX Carrollton, Time Elctma . 214-241-7441 

TX Houston, Time Elctma. 713-530-5972 

TX Houston, Time Elctma. 713-530-0800 

UT Salt Lake City, Time Elctma . 801-973-8181 

WA Redmond Pan Pacific Elect . 206-881-7252 

WA Redmond Time Elctma . 206-882-1600 




FUNCTION/SIGNAL GENERATORS 


mrnrnmmr 


TV & VIDEO 


An Authorized Stocking Distributor 


RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304-1597 
Local (818) 998-6500 


Nationally Call 

1 ( 800 ) 732-3457 

In California 

1 ( 800 ) 272-4225 


FOR PROFESSIONALS WHO KNOW 
THE DIFFERENCE 

LEADER INSTRUMENTS CORP., 380 Oser Ava. 
Hauppauge, NY 11788-3694, T^l: 516-231-6900, TWX: 
510-227-9669; Empl.: 42; Sis. Mgr: R Sparka Sla Mgr.; 
Dist. Mgr: A. Ambrosio.. D«1314-1316 

Local Sales Offices & Reps 

CA Cypresa Leader Instra Corp. . 714-527-9300 

LEAR SIEGLER, INC., Telecommunications Div., 714 
N. Brookhurst SL Anaheim, CA 92801, Tel: 714-774-1010, 
FAX. 714-535-4679; Empl: 135; Sis. Mgr: 1 Horgan 

LEBdW PRODUCTS, Eaton Corp, 1728 Maplelawn Rd, 
Troy, Ml 48084, Tel: 313-643-0220, FAX: 313-643-0229; 
Empl.: 97; Sis. Mgr: Michael J. Parker 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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LEPCO/ 


Manufacturers and Sales Offices Directory 


LECROY CORP, 700 Chestnut Ridge Rd, Chestnut Ridge, 
NY 10977, Tel: 914-425-2000, FAX; 914-425-8967; EmpL: 
500; Sis. Mgr: Klaas Vogel 

LECTRO MAGNETICS, INC^ 6056 W. Jefferson Blvd, Los 
Angeles, CA 90016, Tel: 213-870-9383, (USA):800-325- 
9814, (CA):800-325-9815; FSC No.; 29098; EmpL: 60; Sis. 
Mgr: Peter Deal 

LECTRONIC RESEARCH LABS., INC., 1423 Ferry Ave., 
Camden, NJ 08104, Tel; 609-541-4200, FAX: 609-541- 
7852; FSC No.: 99228; EmpL: 20; S/s. Mgr: Ken Reid 


IL Elmhurst, F.F./HIII Gray Inc... 312-832-4101 

IN Fort Wayne, Frank Carrpsano Co..... 219-747-2633 

MA Woburn, Radian Assocs.. 617-933-7386 

MN Minnetonka, J.P. & Assocs. . 612-935-7930 

NY Buffalo, Lynn Assocs., Inc. . 716-631-0054 

NY Cazerwvia, Naylor Elctms.. 315-655-8174 

OH Cincinnati, Frank Campisano & Co. ... 513-574-7111 


LEKTRA SERVICE CORP., 129-07 I8th Ave., P.O. Box 
222, College Point NY 11356, Tel; 718-939-7171; EmpL: 
10; S/s. Mgr: Ben Eisenberg 

LEL CO., 5 Bums PL, Cressklll, NJ 07626, Tel: 201 -569-8641; 


IL McHenry, Mesa Inc.. . . 

KS Mission, McAllister Assocs. . 

MA Farmingham, Stone Comps. . 

MA Framingham, Stone Comp)s. . 

Ml Farmington Hills, Stone Comps. SI& .. 

NJ Lawrenceville, APR Sis.. 

NJ Oak Ridge, P.G. Assocs. . 

NJ Pensauken, Vantage Sis. . 

NC Fripp island, NPM Assocs.. 

OH Fairview Pk, Comp. Specialty. 

PA Bryn Mawr, J J Lyons Mktg.. 

SC Fripp Island, N.P.M. Assoca. 


815-344-2820 

913-262-5500 

508-567-9075 

617-875-3266 

313-476-6090 

609-497-2220 

201-697-0128 

609-663-6660 

803-838-2691 

216-442-6200 

215-687-2277 

803-838-2691 


LECTROTECH, INC., 5810 N. Western Ave., Chicago, IL 
60659, Tel: 312-769-6262, TELEX: 4993905 LECTRO; 
EmpL: 35 

LEDCO DIV., 346 Chester SL St Paul, MN 55107, Tel: 612- 
222-2791, FAX: 612-222-7639; FSC No.: 55292; EmpL; 25; 
Sis. Mgr: Laurie Wilbrecht 


eeijimm 


FAX: 213-549-4820 

LEDTRONICS, INC., 4009 Pacific Coast Hwy., Torrance, 
CA 90505, Tel; 213-549-9995, TELEX: 4945454; FSC No.: 


8Z410: EmpL: 25. B*1020,1167-1170 

Local Sales Offices & Reps 

AL Madison, Southern Elec. Repa. 205-461-8925 

CA San Jose, Silicon Valley Sla. 408-432-1967 

CT Ansonia, Pace Assoca. 203-732-8756 

CT S. Glastonbury, Pace Assoca. 203-659-2266 

IN Carmel, Ne\wton & Assoca. 317-848-2016 

MN Edina, Orrin Eames Tech. Sla . 612-944-3494 

OR Beaverton, Electronic Mfg. Svca. 503-626-8254 

PA Camp Hill, All Tech Mktg Inc. 717-763-4126 

PA West Cheater, All Tech Mktg Inc. 215-344-0134 

TX Grapevine, Dynamic Equip. & Sya, Inc. 

. 817-481-4646 

Wl Brookfield, McMahon Inc. 414-782-3335 

Can Markham, OnL Avotronics. 416-475-2024 

Local Distributors 

CA Fremont Vic-Tal. 415-651-6420 

CA Hollywood, Yale Elctma. 213-465-3186 

CA Industry, Ital Elctma . 818-968-8515 

CA Tustin, Added Value Elctma. 714-258-8259 

CO Wheatridge, Aved Inc.. 303-422-1701 

CT Hartford, Wes-Garde. 203-527-7705 

FL Largo, Elctma Precepts. 813-544-3636 

IL St Charles, Norman Lamps. 312-377-3004 

IN Indianapolis, Mar Elctma . 317-633-6699 

MD Spencerville, U. S. Elctma . 301-384-3300 

MN Brighton, Parts One. 612-633-8079 

NH Nashua, Wes-Garde. 603-880-1971 

PA Drexel Hill, Kass Elctma. 215-449-2300 

TX Dallas Wes-Garde . 214-357-1768 

TX Dickinson, RSI. 713-337-1757 

TX Pfiugerville, RSI. 512-251-1161 

TX Richardson, RSC Elctma . 214-644-3444 

UT W. Valley City, Aved Inc. 801-975-9500 

WA Seattle, Westlake Elctma. . 206-622-6600 

Wl Milwaukee, Progressive Image. 414-321-4722 


LEECRAFT MFG., 21-02 44th Rd, Long Island City, NY 
11101, Tel: 718-392-8800, TWX: 710-582-2897; EmpL: 
275; Sis. Mgr: John Inzeiillo 

LEE DATA CORPORATION, 7075 Flying Cloud Drive, 
Minneapolis MN 55344, Tel: 612-828-0300, TWX: 910- 
576-1690; EmpL: 1075; Sis. Mgr: James McCormack, VP 
Commercial Sis 

LEEDS & NORTHRUP, GENERAL SIGNAL 
Sumneytown Pike, North Wales PA 19454, Tel: 215-699- 
2000, FAX: 215-699-3702 

LEEPOXY PLASTICS, INC., 3324 Ferguson Rd, Ft 
Wayne, IN 46809, Tel: 219-747-7411, FAX: 219-747-7413; 
EmpL: 8 

LEIGH INSTRUMENTS LTD., C. R. Snelgrove Co., 
Comps. Div., 141 Bond Ave., Don Mills ON, Canada M3B 
1M2, Tel: 416-447-8531, TELDC: 06-966626, FAX: 416- 
447-8535; FSC No.: 02533; EmpL: 158; Sis. Mgr: R W. 
Parkins 


Local Sales Offices & Reps 

AZ Scottsdale, Heath Assocs . 602-945-9546 

CA Long Bch., RD. & D. Sla Engrg. 213-988-1116 

FL Florida, Comps Design Mktg. 407-352-5480 


EmpL; 10 



FAX: 707-578-0869 

LEMO U.S.A., INC., P.O. Box 11488, Santa Rosa, CA 
95406, Tel: 707-578-8811,800-444-LEMO (5366), TELEX; 
340-933; FSC No.: 2P953; EmpL: 28; Sis. Mgr: Carol 


Taylor, Cust Svc. Mgr.. C*1401-1413 

Local Sales Offices & Reps 

AL Huntsville, Hughes Assoca . 205-533-9108 

AZ Tempe, Trembly Assoca. 602-967-2058 

CA Irvine, Balzer-WoH Assocs. 714-261-6877 

CA San Diego, Balzer-Wolf Assocs.. 619-581-6060 

CA San Jose, Ruppert Sla & Engrg. 408-998-8717 

CO Wheat Ridge, Trembly Assoca . 303-421-8900 

FL Melbourne, Southern Elctma, Inc. 407-242-9661 

GA Norcross Hughes Assoca, Inc. . 404-662-1587 

IL Northbrook Raines & Assocs . 312-498-0890 

KS Lenexa, Midtec Assoca. 913-541-0505 

MD Rockville, Mechtronics Sis, Inc. . 301-340-2130 

MA Lexington, Zieco. 617-861-8300 

Mi Detroit Jack M. Thorpe Co. 313-779-6363 

MN Edina, Hanna Lind. 612-942-8554 

MS Corinth, Hughes Assoca, Inc. 601-287-2915 

MO St Louis Midtec Assocs. . 314-275-8666 

NV Las Vegas Trembly Assoca. 702-739-9770 

NJ Englewood, Sprung/Nussbaum, Inc. .. 201-569-5666 

NM Albuquerque, Trembly Assocs. 505-266-8616 

NY Farmingtoa Canavarv-Scanlon Assocs. 

. 716-924-7450 

NY Syracuse, CanavarvScanlon Assocs... 315-437-1271 

NC Cary, Hughes Assoca, Inc.. 919-467-7029 

OR Portland Earl & Brown Co.. 503-643-5500 

PA Hatboro, Jacobsen Assocs. 215-674-2937 

TN Jonesboro, Hughes Assocs, Inc. 615-753-2719 

TN Nashville, Hughes Assoca. 615-871-0908 

TX Lewisville, Jim Hughes Co. . 214-221-1536 

UT Salt Lake City, Trembly Assoca. 801-295-4703 

WA Redmond Earl & Brown Co.. 206-885-5064 

Can Markham, OnL Birde Mktg . 416-477-7722 


I Ckj 


FAX: 414-255-0653 


LENOX-FUGLE ELECTRONICS, 100 Sylvania PL S. 
Plainfield NJ 07080, Tel: 201-756-1164; EmpL: 25; Sis. 
Mgr: Henry J. Lenox 


LEPCO/LEONARD ELEC. PRODS, 85 Industrial Dr, 
Brownsville, TX 78521, Tel: 512-546-1625, FAX: 512-546- 
4112; EmpL: 180; Sis. Mgr: Andrew C. Smith 


Local Sales Offices & Reps 

CT Madison, Omin-Rep . 203-421-4561 

GA Lawrenceville, B.T. Funderburk . 404-963-9495 

IL Arlington Heights The Russell Co. .... 312-394-5560 


LEECRAFT 


Over 
100,000 
Indicators 
& LED’s 
in Stock. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213)452-1229 (415)835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland. CA 94606 



LEM/REKCO, N. 114 W. 19225 Clinton Dr, Germantown, 
Wl 53022, Tel; 414-784-3430; S/s. Mgr: Dick Koerber 

. D*1151 


Local Sales Offices & Reps 

CA Huntington Bch, Brindle Assoca. 714-847-4738 

IL Geneva, Applied Comp. Sis . 312-232-2669 

MN Burnsville, Allied Comp. Reps, Inc. .... 612-435-7876 

NH Amherst Eva Tec Mktg . 603-673-4830 

NJ Bordentown, Eva Tec Mktg. 609-298-4307 

NY Ronkonkoma, Eva Tec Mktg. 516-467-5066 

TX Dallas Titan Reps . 214-241 -1398 



LENCO 

KLKCTIIONICS,INC. 


FAX: 815-344-2730 

LENCO ELCTRNS., INC., 1330 Belden St, McHenry, IL 
60050, Tel: 815-344-2900; EmpL: 155; Sis. Mgr: Lenard J. 


Duncan . A*2320-2321 

Local Sales Offices & Reps 

AZ Phoenix, Mactronix . 602-998-1848 

CA Northridge, Myco Sla. 818-886-7101 

CA Palo Alto, TriRep . 415-965-1822 

CO Aurora Butler Tech. Sla .. 303-651-7703 

IL Bartlett Lemvig Assoca . 312-830-2241 



EEM1989 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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LEPCO/ 


Manufacturers and Sales Offices Directory 


MD Randailstown, Chesapeake indL Mktg. 

. .... 301-922-5997 

MA Burlington,Omni-Rep.... 617-245-4511 

NY Pittsford,AndresOMrnponentSales ... 716 381-3818 

NC Raleigh,ET.Funderburk... 919-846-2373 

OH Cleveland, Engrd. IndL Sis... 216-371-4350 

OK Tulsa, Advance Tech. Sis. ............ 918-664-0482 

PA Montgomeryville, Quick Response Tech Sales 

.. 215-362-9225 

Rl E Providence^ Omni-Rep. 401-438-3423 

TX Austin, Advance Tech. Sis... 512-331-9979 

TX Dallas, Advance Tech. Sis.. . 214-340-1300 

TX Houston, Advance Tech. Sis. . 713-440-3888 

VA Midlothian, Pacesetter Comp. Sales... 804-744-1337 


LEPEL CORP, 50 Heartland Blvd, Edgewood, NY 11717, 
Tel: 516-58&-3300, TELEX: 12303, FAX: 516-586-3232; 
EmpL: 150; Sis. Mgr: Richard Sutton 


LEVITON TELCOM, Leviton Manufacturing, 2222 
222nd St, S.E., BothelL WA 98021-4416, Tel: 206-485- 
4288,206-486-2222, FAX: 206-483-5270; EmpL: 40; Sfe. 
Mgr: Jerry Cooley 



AUTHORIZED DISTRIBUTOR 
AND VALUE-ADDED CENTER 

^ STxiTSxiiirx: 

FOR METERS & TEST EQUIPMENT 



1810 Grant Avenue 
Philadelphia, PA 19115 
215-673-5600 
FAX: 215-673-5609 

800 - 343-1199 

THE 

ULTIMATE TECHNICAL 
SOURCE 



LINE ELECTRIC 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 , 000,000 
Relays & 
Solenoids 
in Stock. 


Orders Placed by 3:00 pjn. an 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415)835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


LEWIS SYSTEMS, INC, 1250 W. Mockingbird La, Sta 
110, Dallas, TX 75247, Tel: 214-630-3884, FAX: 214-637- 
5634 

LEXICON CORP. OF MIAMI, See Electronic 
Products, Inc. 

LEYBOLD INFICON INC, 6500 Fly Rd, E Syracuse^ NY 
13057, Tel: 315-434-1100, TWX: 710-541-0594, FAX: 315- 
437-3803; EmpL: 185; Sis. Mgr: John G. Stratakos 

LFE, instruments Div, 55 Green SL Clinton, MA 01510- 
3099, Tel: 50B-835-1000, TWX: 710-347-1734, FAX: 508- 
835-1068; EmpL: 250; S/s. Mgr: D. Snyder, Dist. Mgr: a 
Pugsiey (EasL)D. Flanagan (West) 

LF ENGINEERING COMPANY INC, 17 Jeffry Road, 
East Havea CT 06512, Tel: 203-467-3590 



FAX: 714-669-2544 

LH RESEARCH, INC., 14402 Franklin Ava, Tustia CA 
92680, Tel: 1-800-547-2537, TWX: 910-595-2540; EmpL; 


900; Sis. Mgr: Mr. Dayve Day . D*1890-1897 

Local Sales Offices & Reps 

CA Tustin, LH Resch, Inc.. . 800-824-5429 

CA Tustin, LH Resch, Inc... 714-730-0162 

CA Tustin, LH Resch, Inc.. 800-LH-SALES 


LIBBEY-OWENS-FORD CO, Liberty Mirror Products, 
851 Third Ave, Brackenridge, PA 15014, Tel: 412-224- 
1800; EmpL: 150; Sis. Mgr: Terry W. Garrett 


LIBERTY CONTROLS, 500 Brookforest Ave, 
Shorewood, IL 60435, Tel: 815-725-2241; EmpL: 60; Sis. 


Mgr: Gary Davies.. B*1665 

Local SeJes Of^ces & Reps 

CA Arcadia, HMC. Inc. . 818-447-0958 

CA Hayward, Featherstone Sis. Co.. 415-785-1926 

CO Anrada, Gemini Elctms.. 303-428-5600 

<jr Cheshire, The Macinnis Co.. 203-272-3797 

IL Palatine, Goldbedt Milota Assocs. Inc. 

.... 312-705-0602 

KS Olathe, Advanced Tech. Sis. .... 913-782-8702 

MA Norwood, The Macinnis Co. . 617-762-8090 

Ml Detroit R. P. Urban & Assocs.. 313-535-2355 

Ml Grand Rapids, R P. Urban & Assocs. 

.. 616-245-0511 

MN St Paul, CountrynrKui Assocs... 612-645-9151 

MO St Louis, Advanced Tech. Sis. .. 314-878-2921 

NJ Englewood Cliffe, Mason-Es(X> Inc..... 201-569-8868 

NY Hauppauge, Mason-Esco kvx. 516-273-3500 

NY Rochester, BRS SI& Assocs.. 716-586-1522 

OH Dayton, J.C.Hoffsteller Co.. 513-296-1010 

OH Medina, J.C.Hoffstetter Co. . 216-241-4880 

OR Portland, SPS Elctms, Ina. 503-297-6919 

TX Dallas, Reese & Assocs.... 214-351-0703 

UT Slat Lake City, Gemini Elctms.. 801-278-0201 

WA Redmond, SPS Elctms, Ina. 206-323-4140 


LIBERTY INTL CORP, FIRSTOHM, 2539 237th SL 
Suite F, Torrance, CA 90505, Tel: 213-539-6452, FAX: 213- 
539-8450; EmpL: 5; Sis. Mgr: Gary Lee-, Dist. Mgr: Maria 
A.Lauro 

LIBERTY MIRROR, See Libbey-Owens-Ford Co, 
Liberty Mirror Products 

LIBRASCOPE CORPORATION, A Subsidiary of the 
Singer Co, 833 Sonora Ave., Gi^aie, CA 91201, Tel: 
818-244-6541, TELEX: 674912; EmpL: 1350 

LIGHT CONTROL SYSTB\4S INC, 2 Bridgeview Circle, 
Tyngsboro, MA 01879, Tel: 617-649-9870, FAX: 617-649- 
9636; EmpL: 25; Sis. Mgr: Karen A. Forlenza 


LIGHTNING PROTECTION OORP., Box 6086, Santa 
Barbara, CA 93160, Tel: 805-967-5089/4577, FAX: 805- 
967^20; FSC Na: 56618; EmpL: 25; Ste. Mgr: Chester 
J. Kawiedd 


--— Advertisement —- 

Lightning Protection Corporation designs and 
manufactures lightning and Surge (including 
EMP) arresters, protectors, suppressors, and 
gas tube, spark gaps for protection of electronic 
and electrical equipment against damaging 
voltage spikes and surge currents. AC and DC 
Power Airesters, Gas Tube Protectors, Co-Ax 
Arresters, special and unusual Hybrid 
Protectors. 


LIGHTWAVE COMMUNICATIONS, INC, 650 Danbury 
Rd, Ridgefield CT 06877, Tel: 203-438-3591, FAX: 203- 
431-3001; Sis. Mgr: Philip Franceschimi 

LINCOLN INSTRUMENTS, 2720 Kimball Ave, Pomona, 
CA 91767, Tel: 714-626-3399, FAX: 714-625-6654; EmpL: 
13; S/s. Mgr.'Barbara J. Burchette 

LINCOLN LASER CO, 234 East Mohave, Phoenix, AZ 
85004, Tel: 602-257-0407; FSC No.: 602-257-0728; EmpL: 
100; Sis. Mgr: Robert S Nehrbas, Jr. 

LINDGREN RF ENCLOSURES, INC, 400 High Grove 
Blvd, Glendale Hgts, IL 60139, Tel: 312-307-7200, TELEX: 
297296 UND UR FAX: 312-628-2247; FSC Na: 18234; 
EmpL: 105; S/s. Mgr: William Curran Jr. 

LINEAR INSTRUMENTSiSPECTRA PHYSICS, 2325 
Robb Dr, Reno, NV 89523, Tel: 702-746-2200, FAX: 702- 
746-2212; EmpL: 90 

LINEAR MOTIONS CO, 17025 Dubesor SL Valinda CA 
91744, Tel: 818-918-7806; FSC Na: 5945; EmpL: 6; S/s. 
Mgr: L Wolby 

LINEAR TECHNOLOGY CORP, 1630 McCarthy Blvd, 
Milpitas, CA 95035, Tel: 405432-1900, TELEX: 499-3977; 
FSC No.: 64155; EmpL: 425; Sis. Mgr: Bill Ehrsam; Dist. 
Mgr: David Robbie 




FAX: 203-659-3576 

LINE ELECTRIC PRODUCTS, P.O. Box 327, Hartford, 
CT 06141, Tel: 203-659-3573, 1-800-331-1137, TELEX: 
643-067; FSC Na: 07065; EmpL: 100; S/s. Mgr: Teo 


Babun; Dist. Mgr: Bill Harris. B*1565 

Local Sales Offices & Reps 

CT Hartford, Une Elea . 203-659-3573 

GA Marietta, Levine Lectronics & Lectric .. 404-956-8148 

IN Indianapolis,UbertySis. .. 317-888-8396 

NV Reno, AlehoffA Assocs. . 702-348-7461 

OH Cincinnati, GRFehr Co, Ina . 513-772-5700 

Can Brossard, Que, DB Lectro, Ina. 514-672-7029 

Local Distribukxs 

AL Birmingham, MG Elctms. . 205-3254525 

AL Montgomery, Control Comps.. 205-264-3325 

CA Covina, Selecta Switch . 8159674119 

CA Havwa^ Elecbo Comps... 415-783-5800 

CA Los Angeies, Master Distrs.. 213-452-1229 

CA San Diego, Shanks & Wright..... 714-239-0176 

CT EHartford,R&SEIctm.Distrs.. 203-528-9901 

CT Fairfield, IndL Elea. 203-255-9547 

FL Hialeah, Atlas Elea Suppi.. 305885-8941 

FL Lakeland AA Elea. 800-237-8274 

FL Miami, ESLEIctra Distrs. . 305-633-6973 

FL Miami, Miramar Elea Sys.. 305-871-4072 

GA Atlanta, Cleveland Elea. 404-691-1070 

GA Cunters, P & S Elctm. Supp. . 404-922-6101 

GA Rcxne, Battey Machine. 404-2914141 

GA Tucker, Control Instr. Device .. 404491-3143 

IL Elk Grove Village Elk Grove Elea .... 312-956-6350 

IN Marion, Myers Radio Supd . 317-664-7394 

KY Luisviiia Cameron & Barkley . 9157552507 

MA Allston, Hiloo Elea Supp. .. 617-7852600 

MA Lynn, Land Elctms. Suppi, Ina . 617-692-222Q 

MA Waltham, Elea Corpi of AME . 6034324100 

MO Kansas City, Kansas City Elea. 815924-7000 

NJ E Rutherford A A Elea. 8052250131 

NJ Jersey City, Cuny & Gerber.. 201-653-0222 


North American offices oniy. Fbr woridwide reps & distributors, see Voi. W. 
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LITTON 


Manufacturers and Sales Offices Directory 


NJ Unden, Turtle & Hughes. . 201 -574-3600 

NJ Piscataway, Fromm Elea ... 209-981-0400 

NJ Secaucus, FranWin & Smith.. 201-864-0555 

NM Hobbs, K A S Elec. Co. . 505^393-3114 

NY Baldwinsville, Scibetta Distrs. . 316^22-3993 

NY Bronx, Smith Elctms. . 212-292-4670 

NY Hauppauge, Motors & Armatures . 800-445-4155 

NY New YorK Blan Elctma. 212-230-6288 

NY White Plains, B J IndL Elea . 914-946-2379 

OH Cincinrrati, andnnati Controls . 513-530-0049 

OH Cleveland, Specialized Comp. Sla Co, Ina 

. 216^164-0405 

OH Dayton, John A Becker Co. 513-226-1341 

OH Dublin, Sterio Cost Cutters. 614-889-2117 

PA Philadelphia F & C Sis. Co.. 215-228-5656 

PA Wayne, Peak Elctms. . 215-293-9000 

TX Dallaa Wilkinson Brothers, Co. 214-941-9963 

TX Houston, Texas Sva Co.. 713-723-5122 

TX Houston, Wofford Elctms.. 713-847-3583 

TX San Angelo, Gunter Wholesale Co. ... 915-655-9181 

Wl Cedaburg, AA Elec. 414-377-8000 


LINEMASTER SWITCH, Box 52, WoodstocK CT 06281, 
Tel: 203-974-1000, TWX: 710-434-7412, FAX: 203-974- 
0691; FSC No.: 979180; EmpL: 190 


I I ^ I S 

MEASUREMENT INSTRUMENTATION 


FAX: 609-799-7739 

LINSEIS, INC., P.O. Box 666, Princeton Junction, NJ 08550, 
Tel: 609-799-6282, 800-RECORDER; S/s. Mgr: Andreas 


Sasinski.. D*1440 

Local Sales Offices & Reps 

CA Orange County, Elotek Sys.. 714-83(M856 

CA San Diego, Elotek Sys.. 714-830-4856 

CA Santa Clara Johnson Assocs. . 408-984-4626 

CT Branford, Northeast Tech. Sis. . 203-481-2818 

FL Plantation, EMS, Inc.. 305-587-7146 

IL Des Plainea Byron Ellis Assocs.. 312-298-7626 

NM Albuquerque, J. Smith & Assocs. Inc. 

. 505-345-6501 

NY Liverpool, Syronics Ina . 315-451-0968 

NC Burlington, P. J. Nahser Co. 919-226-8053 

OH Dayton, Hocker Assocs. . 513-253-3642 

UT Highland, Highland Tech. Mktg . 801-756-2634 

WA Bellevua TOPP Engrg. Sis. . 206-747-5400 

EXP Puerto Rico, Hato Rey, Metrology & Calibration Lab 

. 809-720-4412 

Can Toronto, RCC Elctma. 416-252-5094 


LISK, G. W, CO, 2 South SL Clifton Springs NY 14432, Tel: 
315-462-2611, TELEX: 71-6854113, FAX: 315-462-7661; 
EmpL: 300: Sis. Mgr: R A Nelson; Dist Mgr: R A Nelson 


LITE-ON INC, 720 S. Hillview Dr, Milpitas CA 95035, Tel: 
408-946-4873, FAX; 408-942-1527; EmpL: 1100; Sis. 
Mgr: Michael Barnes; Dist. Mgr: R W. Morrison 

Littelfuse' 


FAX: 312-824-3024 


LA Chalmette, Erickson Sis.. 504-271-1976 

MD Silver Spring, Mid-Atlantic Sis . 301-593-7749 

MA Needham Hgts, Coakley, Boyd & ^)bett 

. 617-444-5470 

Ml Farmington Hills RC Merchant . 313-476-4600 

Ml St Joseph, R C. Merchant. 616983-7378 

MN Edina M. Foster Tech. Sis. 612-941-9790 

MO St Louis T. L Dowell & Assocs. . 314-849-4234 

NJ Englewood, MOS Mktg. . 201 -569-2071 

NM Albuquerque, C.T.Carlberg & Assoc. .. 5068361448 

NY Clarence, R W. Mitscher. 716759-2350 

NY New York, MOS Mktg . 516-487-3966 

NY Pittsford, R W. Mitscher . 716586-4012 

NY Rochester, R W. Mitscher . 716227-0839 

NC Charlotte, Cartwright & Bean, Inc.. 704-5360303 

NC Raleigh, Cartwright & Bean,tnc. 919-876-4130 

OH Centervilte, Bear Mktg. 513-4362061 

OH Richfield, Bear Mktg .. 216-659-3131 

OR Portland, J. V. Belusko .. 503-222-4279 

PA Harrisburg Beil & Whitaker . 717-564-6900 

PA Narberth, Bresson Assocs.. 216664-6460 

TN Kix)xville, Cartwright & Bean, Inc. 6166967450 

TX Dallas Elcom Mktg. 214-241-2166 

TX Dallas Erickson Sis . 214-7365833 

TX Houston, Elcom Mktg . 7163568064 

VA Richmond, Mid-Atlantic Sis. 804-3262674 

Can Pickering OnL A C. Simmonds. 4168368041 




Electron Devices 


FAX: 415-591-5623 

LITTON ELECTRON DEVICES, 960 Industrial Rd, San 
Carlos CA 94070, Tel: 416591-8411, TWX: 916376 
4900; EmpL: 800 . A*1786,-B* 1021; D* 1898 

Local Sales Offices & Reps 
CA Westlake Village, Litton Electron Dvcs Div. 

. 8168864903 

GA Warner Robins Litton Electron Dvcs Div. 


. 912-9263397 

MA Westford, Litton Electron Dvcs Div. ... 617-692-6220 

NJ Springfield, Litton Electron Dvcs Div. 

.. 201-3763131 

OH Dayton, Litton Electron Dvcs Div. 5162561243 

TX Plano, Litton Electron Dvcs. Div. 214-881-0822 

VA Arlington, Litton Electron Dvcs Div. ... 706920-4100 

LITTON ENCODER DIV., 20746 Nordhoff SL 


Chatsworth, CA 91311, Tel: 816341-6161, TWX: 910-494- 
1229, FAX: 816882-4553; FSC No.: 17080; EmpL: 250 

.. B*1963 


Local Sales Offices & Reps 

AZ Phoenix, Clifton Precision ... 602-242-0910 

CA Los Gatos Luscombe Engrg . 4063762020 

CA Montrose, Luscombe Engineering. 8162469000 

CO Denver, Motion Technology. 303-757-3003 

FL Longwood Boetto Corp. . 306331-1771 

MA Newton, Itek Encoder. 617-9667307 

Ml Grand Rapids Midwest Meridian Corp. 

. 6166967391 

MN Eden Prairie, PWC, Ina . 612-934-1409 

MO St Louis Midwest Meridian Corp.. 314-878-4441 

OR Tigard Vantage Corp. . 5066263280 

PA Clifton Heights Clifton Precision. 216622-1000 

TX Garland Carey, McMahill & Assocs... 214-681-1414 

WA Bellevus Vantage Corp. 2064563460 

Can Markham, OnL EP. Elctms.. 416-4768316 


MA Sturbridge, Russ Persson. 206871-8900 

Ml Stockbridge, Erhart Engig . 517-851-8770 

MN Prior Lake, Midwest Meridian .. 612-447-8222 

KS Olathe, Technical Sis Assoa ..9168262800 

NY Mineols Kahn Assocs.. 516742-1900 

TX Dallas Blair Engrg . 214-241-5655 

OH Medina Stress Analysis Svca . 2167267733 

TX Garland Carey, MdMahill & Assodates 

. 214-681-1414 

WA Bellevue, Thorsen Co. 206-4569180 




FAX: 914-664-2466 

LITTON POTENTIOMETER DIV., 750 So. Fulton Ave., 
Mt Vernon, NY 10551, Tel: 914-664-7733, TWX: 716562- 
0129; FSC No.: 04454;Multiple; EmpL: 300; S/s. Mgr: Sales 
Director . .. A«2114-2119 



AMERICA’S FOOT SWITCH LEADER 
FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

800-421-8855 TEL:213-660-1310 

CA:800-252-4640 fAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-5100. FREE CATALDG 31EM on REDDEST 


Littelfuse^ 


Over 

5 , 000,000 
Fuses 
in Stock. 



Over 

8 . 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pm. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

I 1301 Olympic Blvd., 9 1026 6th Avenue, 

Sente Monice, CA 90404 Oeklend, CA 94606 


LITTELFUSE, INC., Sub. of Tracor, Inc., 800 E 

Northwest Hwy, Des Plainea IL 60016. Tel: 312-824-1188, 
TWX: 9162364977; EmpL: 1700; Sis. Mgr: Milan Bagel; 


0/sf. Mgr.-Michael Budde . B»1171,13761385 

Local Sales Offices & Reps 

AL Huntsvilta Cartwright & Bean, Ina .... 2068361540 

AL Tempe, Clemick & Assocs. 602-9662803 

AZ Tucson, Clemick & Assocs.. 602-749-4003 

CA Burlingama Wm J. Purdy.. 416347-7701 

CA Irvina Gravley & Assocs. . 714-852-9994 

CO Englewood Wm J. Purdy.. 3067962211 

FL North Haven, Coakley, Boyd & Abbett 

. 407-831-2474 

FL Maitland Hutto-Hawkins Assocs. ..... 306831-2474 

FL Pompano Beach, Hutto-Hawkins Assocs 

.. 3069760330 

FL Tanrps Hutto-Hawkins Assocs. 816251-2970 

GA Norcross Cartwright & Bean.404-3660160 

IL Mt Prospect C. P. Dombrow. 312-2563326 

IN Indianapolis L M. peVoe ... 317-842-3245 

KS Overland P&k, T. L Dowell & Assocs 

. 9165961100 


LITTON LASER SYSTEMS, CLS OPEFIATIONS, 5 
Jeffrey Drive, South Windsor, CT 06074, Tel; 2062863551 


Litton 


FAX: 703-953-1841 

LITTON POLY-SCIENTIFIC, Div. of Litton 

Industries, 1213 N. Main SL Blacksburg VA 24066 
3100, Tel: 703-953-4751, TWX: 7168763694; EmpL: 800 
.. B-1208-1213,1267-1276 


Local Sales Offices & Reps 

AZ Phoenix, Dick Palmer.. 602-242-0910 

CA Huntington Beach, Mike Baggetta. 714-9660434 

CA Woodland Hills Bob Billington ........ 816347-0603 

FL Fern Paik, Blair Engrg ... 306834-1244 



ELECTRONICS 
( 415 ) 834-5888 


610 E 10th St , Oakland, CA 94606 

fLittelluseT) 


( 213 ) 452-8002 



EEM1989 
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LITTON Manufacturere and Sales Offices Directory 


Local Ss^es Otficos & Reps 

AZ Phoenix, Litton Pot ... 602-242-0910 

CA Northridge,W.HInds.............. 818-363-3910 

CO Aurora, Midwest Meridiafi. . 303-341-7550 

FL SL Petersburg, JCJAssoca. . 813-384-2029 

MA Waltham, Deltech Sis. . 617-894«4550 

Ml Grand Rapids, Midwest Meridian...... 616-698-7391 

MN Prior Lake, Midwest Meridian . 612-447-8222 

MO St Louis, Midwest Meridian.. 612-447-4441 

NY Great Neck, TrionicAssoca . 516466-2300 

OH Dayton, Rixan Assoca. . 513-222-0011 

PA NewtownS 4 ,QDI. 215-359-1000 

WA Bellevua Flight Unes. 206-454-2026 

Can Ontario, E P Elctma . 416475-8316 


LIXI, INC., 1438 Brook Dr., Downers Grova IL 60515, Tel: 
312-6204646, TELEX: 6871077 DKROB, FAX: 312-620- 
7776; EmpL: 16; Sis. Mgr: Vito Raimondi 

U TECHNICAL SYSTEMS, 19 Power Driva Hauppauga 
NY 11788, Tel: 516-234-2100; EmpL: 25; Sfe. Mgr: 
Christopher Rowe 

LMB HEEGER, INC., 2946 E 11th SL Los Angelea CA 
90023, Tel: 213-261-0382, FAX: 213-261-2214; Sfe. Mgr: 
Robert Heeger 

LMI CONNECTORS, INC., 6290 Sunset BIvcL Sta 1126, 
Los Angelea CA 90028, Tel: 213463-2295, TWX: 910- 
321-2903, FAX: 213463-4319; Sfe. Mgr: Norman 
Sutherland 

LNP ENGINEERING PLASTICS, Div. of ICI Americas, 
412 King Street Malvern, PA 19355, Tel: 215-644-5200, 
TELEX: 510-668-6728; Sfe. Mgr,-William Shaker 

LNR COMMUNICATIONS, INC., 180 Marcus Blvd., 
Hauppauga NY 11788, Tel: 516-273-7111, TELEX: 
221620, TWX: 510-227-9871, FAX: 516-273-7119; FSC 
No.: 51049; EmpL: 200; Sfe. Mgr: F. Kelly, Dir. Mktg. 

LOCKHEED ELECTRONICS CO, INC, Lockheed 
Corporation, 1501 U.S Highway 22, CS No. 1, Plainfield, 
NJ 07061, Tel: 201-757-1600; EmpL: 1,600 

LOCTrrE LUMINESCENT SYS, INC, LocTite Corp, 
Etna Corp, Lebanon, NH 03766, Tel: 603448-3444, 
TELEX: 710-366-0607, FAX: 603-448-3452; EmpL: 190; 
Sfe. Mgr: M.R Hartman 


QQQQQOQ 


Device Programmers & Erasers 



RAG ELECTRONICS, INC. 

21418 Parthenia St. Canoga Park, CA 91304 • (818) 998-6500 


LOCUS, Box 740, State College, PA 16804, Tel: 814-466- 
6275, FAX: 814-466-7351; EmpL: 420; Sis. Mgr: Elwood 
EBrem 

LOCUS, 2560 Huntington Ava, Alexandria VA 22303, Tel: 
703-960-1000, FAX: 703-960-7047; Sfe. Mgr.-Elwood E 
Brem 

LOGICAL DEVICES, INC, 1201 N.W. 65th Plaoa Fort 
Lauderdale 33309, Tel: 305-974-0967, FAX: 305-491- 
6956; Sfe. Mgr.* Bob Sims 

LOGICAL DESIGN GROUP, INC, 6301 Chapel Hill Rd, 
Raleigh, NC 27607, Tel: 919-851-1101, FAX: 919-851- 
2844; BnpL: 13; Sfe. Mgr: Rich Jansma; Dist. Mgr: Rich 
Jansma 

LOGIC BEACH INC, 8033 Pasadena Ava, U Mesa CA 
92041, Tel: 619-698-3300; EmpL: 7; Sfe. Mgr: Jim 
Robertson; Dist. Mgr: Jim Robertson 

-- Distributor - 


LOGI COMP ELECTRONICS, INC, 895 Mamaroneck 
Ava, MamaronecK NY 10543, Tel: 914-698-9332, 800- 
431-2625 

.643,744, 774 


LOGICOMP ELCTRNS, INC, See Pres-Air-Trol Corp. 

LOGIC TECHNOLOGY, INC, 1090-B L'Avenida Mtn. 
View, CA 94043, Tel: 415-967-1007, FAX: 213-641-4691; 
FSC No.: 51019; Sfe. Mgr: Mel Morgan 

LOGIMETRICS, 121-03 Dupont SL Plainview, NY 11803, 
Tel: 516-349-1700, TELEX: 7608152, FAX: 516-349-8552; 
FSC No.: 33013; EmpL: 75; Sfe. Mgr: Eugene Blum 


LOGITEK 

THE LOGICAL CHOICE OF THE TECHNICAL MIND 


FAX: 516-467-4090 

LOGITEK, INC, 101 Christopher SL Ronkonkoma NY 
11779, Tel: 516-467-4200, TWX: 510-224-6253; FSC No.: 
15420; EmpL: 75; Sfe. Mgr: David Fischer 

. .. 8*1566-1568; D*1899 


Local Sales Offices & Reps 

AL Huntsvilia RO. Whitesell & Assoca ... 205-883-5110 

AZ ScottsdalaFaser Technical Sfe. . 602-948-4404 

CA CampbeH Shur Sis, Inc . 408-374-5577 

CA Encinitaa Craig Assoca . 619-942-8166 

CA Thousand Oaka Crsug Assoc. . 818-887-2444 

CT Hartford, Dynamic Sla of New England 

. 203-693-6567 

FL Coral Springa HAI Elctma. 305-752-7520 

GA Norcrosa RO. Whitesell & Assoca ... 404-449-9190 

IN Indianapolia RO. Whitesell & Assoca 

.. 317-359-9283 

KS Wichita D&O Engrg. Ca. 316-686-2808 


KY Pewee Valley, RO. Whitesell & Assoca 

.... 502-241-1441 

MA Burlingtort Dynamic Sla of New EnglarKi 


. 617-272-5676 

MN Wayzala White SlaCa.. 612-544-1374 

MO Southfield, RO. Whitesell & Assoca .. 313-559-5454 

NY Ronkonkoma JL Sla . 516-737-2801 

NC Greensboro, RO. Whitesell & Assoca 

. 919-273-1945 

OH Dayton, RO. Whitesell & Assoca . 513-298-9546 

OK D&O Engrg. Ca . 316-686-2808 

PA Churchviila Dynamic Elctm. Sla. 215-322-2611 

PA Pittsburgh, RO. Whitesell & Assoca .. 412-963-6161 
TN NashvillaRO. Whitesell & Assoca ... 615-352-4760 

TX Dallaa D&O Engrg Co.. 214-241-3099 

VT Burlington, Dynamic Sfe. of New England 

. 802-863-6665 

VA Front RoyaL Eltron Sfe. Ltd.. 703-635-1933 

WA Seattte, Rep-West . 206-283-8351 

Can Lachina Qua, Electrodesign Ltd._ 514-636-4838 


LONGSHINE TECHNLG. INC, 2013 N. Capitol Ava, San 
Josa CA 95132, Tel: 408-942-1746, TELEX: 910-250- 
2016, FAX: 408-942-1745; EmpL: 250 


LORAIN PRODUCTS, Reliance Electric, 1122 F SL 
Lorain, OH 4405a Tel: 216-288-11^ TELEX: 98-0505, 
TWX: 196131; EmpL: 1200; Sfe. Mgr: T. F. McFadden 

LORAL MICROWAVE-NARDA WEST, 214 Devcon Dr, 
San Josa CA 95112-4210, Tel: 408436-4500, TWX: 910- 
338-0163; FSC Na: 8F150; Err^L: 200; Sfe. Mgr: Leon 
Becker 

LORAL MiCROWAVE-WAVECOM, 9036 Winnetka Ava, 
Northridga CA 91324, Tel: 818-882-3010, TELEX: 
6502408147; FSC No.: 28979; Em^L: 109 

LORAL TERRACOM, Sub. of Loral Corp, 9020 Balboa 
Ava, San Diega CA 92123, Tel: 619-2784100, TELEX: 
TERRACXDM A SDG 182774, TWX: TERRA(X)M SDG 
9183381202; Sfe. A^r.’Michael A Lapadula 

LORCH ELECTRONICSiDIV. OF VERNITRON 
CORP, 105 Cedar La, Englewood, NJ 07631, Tel: 201- 
569-828a FAX: 201-5681150; FSC Na: 29971; EmpL: 60; 
Sfe. Mgr: K Daniel Beene 

LORLIN TEST SYSTEMS, 4 Precision Rd, Danbury, CT 
06810, Tei: 208744-0096, TELEX; 4990519, TWX: 718 
4585030; Sfe. Mgr.* Michael MacKesey 

LORTEC POWER SYSTEMS, INC, 145 Keep Court, 
Elyria OH 440382214, Tel: 218827-5050, TELEX: 
384868 LORTEC UPS UD. FAX; 216-327-9628; EmpL 65; 
Sfe. Mgr: Dale L Lamirand 

LOVE CONTROLS CORP, 1475 S. Wheeling Rd, 
Wheeling, IL 60090, Tel: 312-541-323a TELEX: 297115, 
FAX: 312-541-7366; FSC Na: 8L919; EmpL: 110; Sfe. 
Mgr: Harold R Koenen 


fow key 


FAX: 508-281-6321 

LOW KEY CORPORATION, Stnmg Group; 1 (« 

Maplewood Ava, P.O. Box 1195, Gloucester, MA 01930, 
Tel: 508281-0448; EmpL: 25; Sfe. Mgr: Brian Hendricks 

.. 8*1870-1872 


Local Sales Offices & Reps 

AL Huntsvilia MacKay Smith Assoca .... 208539-8005 

CO Englewood Elctm. Comp. Sla . 308762-9576 

CT Weatherfield Compak . 208563-4784 

FL Orlando, MacKay Smith Assoca. 407-4284353 

GA Tucker, MacKay Smith Assoca . 404-4989913 

IL Skokia Electro Tech Mktg.... 312-676-3151 

IN Greenfield France Entpra . 317-462-6098 

MA Hudson, (Compak.. 5085680331 

NC Raleigh, MacKay Smith Assoca . 919-847-2277 

UT Salt Lake City, Elctm. Comp. Sla 


LOYOLA CONTROLS INC, 1099 N. Batavia SL Oranga 
CA 92667, Tel: 714-639-0526, FAX: 714-6389342 

LSI COMPUTER SYSTEMS, INC, 1235 Walt Whitman 
Rd, Melviila NY 11747, Tel: 518271-0400, TWX: 518 
2287833; FSC Na: 55261; EmpL: 30; Sfe. Mgr: Sherry 
Smith 

LSI JENNINGS 970 McLaughlin Ave, San Josa CA 
95122-2696, Tel: 408292-4025, TELEX: 34-6311, TWX: 
9183380159, FAX: 4082881789; FSC Na: 73905; 


EmpL: 350; Sfe. Mgr: E V. Vaiehrach.A*1102; 

8*1570-1573; D*1317 

Local Sales Calces & Reps 

AL Huntsvilia BrandeKStephens . 205-8880445 

AZ Phoenix, Crown Systems. 602-274-3180 

CA Endno, King-Way Assoca. 8187884124 

CO Denver, Undberg Ca . 3087589033 

FL Deerfield Beach, Brandel-Stephens ... 308427-8558 

FL Orlando, Brandel-Stephens. 305-425-3202 

GA Atlanta Brandel-Stephens. 404-261-7579 

IL Arlington Hgts,Bemdt Assoca . 312-632-0900 

IN Carmel, Bemdt Assoca. 317-844-0114 

KS Shawnee Misdon, Lowell-Kangas & Assoa 

. 918631-3515 

MD Hunt Valley, Marktron. 301-6281111 

MD Rockvilia Marktron . 301-251-8990 

MA HaverhIILLK Assoca . 617-3781313 

MN Minneapolfe,Bem(ftAssoca .......... 612-5482021 

MO SL Louia Lowell-Kangas & Assoa .... 314-821-4050 

NJ Flandera K&R Engrg. Sfe.. 201-584-5235 

NM Aibuquerqua Undberg Ca.... 505-881-1006 

NY Kingston, Micro-Tech Mkig. ..... 914-3387588 


North American offices oniy. Fbr woridwide reps & distributors, see Voi. W. 
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NY N. Syracuse; Micro-Tech Mk^.. 315-45&-5254 

NY Rochester, Micro-Tech Mktg. Ina . 716-328-3000 

NC Greenst)oro. Brandel-Stephens. 919-274-6952 

OH Centerville, Bear Mktg, inc. . 513^136-2061 

OH Richfieldl Bear Mktg, Inc. . 216-659-3131 

PA Huntingdon Valley, OmegaElclrns. ... 215-947-4135 

PA Pittsburgh, Bear Mktg, Inc.... 412-531-2002 

TX Houston, Barry Sales. 713-784-5860 

TX Richardson, Barry Sales. 214-234-0255 

UT Salt Lake City, UndbergCa . 801-277-2643 

Wl Milwaukee;BemdtAssocs. . 414-545-8400 

LocaJ [Xstributors 

CA CarlsbacL Surcom Assocs.. 619-438-4420 

IL U Fox, Richardson Elctms, Ltd.. 312-456-0600 


LSI LCXalC CORP, 1551 McCarthy Blvd, Milpitas, CA 
95035, Tel: 408-433-8000, TELEX: 172153; Dist. Mgr: 
JohnMucdaro 

LTI. INC, 6445 N. Hamlin Ave, Uncoinwood, IL 60645, Tel: 
312-679-7500, TWX: 5101008622, FAX: 312-679-7981; 
EmpL:60; Ste. Mgr.-Mike Khetarpal 

LTX, LTX Pk. @ University Ava, Westwood, MA 02090, Tel: 
617-461-1000, TELEX: 4430108, TWX: 710-348-6621, 
FAX: 617-326-5895; EnpL: 1,500; Sis. Mgr: Roger 
Blethen, Sr. V.P. Sis. 

LUCAS DURAUTH CORPORATION, 525 Orange SL 
Millville, NJ 08332, Tel: 609-825-6900, TWX: 510-687- 
7520, FAX: 609-825-6345; EmpL: 375; Sis. Mgr: Chip 


Edstrom ... B*1873 

Local Salas Offices & Reps 

AL Huntsville . 205-539-5608 

CA Anaheim . 714-776-6700 

CA San Jose. 408-244-7366 

CO Denver. 303-329-5973 

FL Orlando . 305-843-8685 

IL Arlington Hgls.. 312-394-3775 

MD Baltimore. 609-825-6900 

MA Boston . 617-742-2190 

Ml Plymouth, Leading Edge Sales CorpL 

. 313-420-3344 

MN Minneapolis, OEM Products . 612-541-0236 

NJ Millville. 609-825-6900 

NY New York . 212-582-5629 

NY Rochester. 716-442-7270 

NC Raleigh. 919-821-5684 

OH Columbus. 614-228-0800 

PA Philadelphia. 215-923-6282 

TX Dallas. 214-522-8150 

WA Bellevue. 206-453-9383 


Can Rexdal^ Ontano, True North Technologies 

. 416-744-2233 

LUCAS EPSCO, INC, 99 South SL Hopkinlon, MA 01746- 
2204, Tei: 508-435-2400, TELEX: 95-1110, FAX: 508-435- 
2022; FSC No.: 15894; EmpL: 240; Sis. Mgr: John M. 
Shalhoub 


Lucas Ledex 


FAX: 513-898-8624 

LUCAS LEDEX INC, P.O. Box 427, 801 Scholz Dr, 
Vandalia, OH 45377-0427, Tel: 513-898-3621, TELEX: 
6874241 /6874243; FSC Na: 81840; EmpL: 450; Sis. Mgr: 
T. C. Ristoff 

. B*1654,1666-1669,1784-1785,1964-1965 


Lx)cal Sales Offices & Reps 

AL Huntsville, OHR Mktg, Inc.. 205-722-0440 

AZ Scottsdale, Arcom Sis, Inc. . 602-947-5745 

CA San Diego, Interstate Mktg Assocs.... 619-693-3220 

CA Saratoga, Testco, Inc.. 408-253-1900 

CA Woodland Hills, Interstate Mktg Assocs 

. 818-883-7606 

CO Englewood; Dynalech, Inc.. 303-773-2830 

CT Bloomfield, SIR-Assocs. .. 203-243-9343 

FL Largo, Techa Mktg Assocs. . 813-541-1591 

FL Melbourne, Techa Mktg Assocs. . 407-676-3776 

FL Orlando, Techa Mktg Assocs... 407-857-3760 

FL Pompano Beach, Techa Mktg Assoca 

. 305-977-9006 

GA Duluth, DHR Mktg, Inc. . 404-564-0529 

IL Elk Grove VL Control Sis, inc.. 312-595-2110 

IN Beech Grove; Control Sis. Ina. 317-786-2272 

IN Ft Wayne; Control Sis, Ina. 219-483-5198 

IN Newburg Control Sis, Ina. 812-853-2518 


KS Leawood, Thunderbird Tech. Sis. & Svca 

.... 913-642-7220 


KS Wichita, Thunderbird Tech. Sis. &SVCS. 


. 316-636-5777 

MA Westibid, SIR Assocs. . 508-692-2500 

Ml Royal Oak, Hilltronics, Ina . 313435-0920 

MN Minneapolla Josco/Melius, Ina. 612-861-3343 

MO Maryland H^hts, Thunderbird Tech. Sis. & Svcs. 

. 314-293-8940 

NY Clark Mills, KLM-GamerCa . 315-853-6126 

NY Oceanside, Bittan Assocs, Ina. 516-678-6222 

NY Pitlsford, KLM-Gamer Co.. 716-381-8350 

NC Raleigh, DHR Mktg Ina . 919-829-1970 

OH Cleveland, Del Steffen & Assocs, Ina 

. 213461-8333 

OH Dayton, Dei Steffen & Assocs, ina .... 513293-3145 

OH Lexing^ Del Steffen & Assocs, Ina 

. 413884-2313 

PA Carnegie, Del Steffen & Assocs, Ina .. 412-2737366 


PA King of Prussia Freedman-Malta Assocs. 


. 213337-9211 

SC Greenville, DHR Mktg Ina. 8032333594 

TN Nashville, DHR Mktg Ina. 613331-2745 

TX Austin, ION Assocs, Ina. 512-331-7251 

TX Grand Prairia ION Assocs, Ina. 214-647-8225 

TX Houston, ION Assocs, Ina. 713537-7717 

WA Bellevua Testco, Ina . 206454-7422 

WA Vancouver, Testco, Ina. 206-6937262 

Wl Brookfield, Control Sis, ina. 414-797-9500 


LUCAS WESTERN INC, Electro Systems Division, 
610 Neptune Ave, Brea, CA 92621, Tel: 714-671-4500, 
TWX; 9135844856, FAX: 714671-4503; EmpL: 175; Sis. 
Mgr: Jerry Neumayer 

LUFF RESEARCH, Box 449, Jackson Hgts, NY 11372, Tel: 
7184235900, FAX: 718-478-4969; EmpL: 5; Sis. Mgr: R 
Scheer 

LUFT INSTRUMENTS, INC, Hillside Rd, P.O. Box 214, 
Lincoln, MA 01773, Tel: 617-2539215, TELEX: 247316 
RCA; EmpL: 12 

LUMEX OPTO/COMPS, INC, 292 E Hellen Rd, 
Palatine, IL 60067, Tel:312-3532790, FAX: 312-3538904; 
EmpL: 125; Sis. Mgr: Fred Schneider; Dist. Mgr: Bert 
Musser 

LUMITRON, PC Box 267, Summit NJ 07902-0267, Tel: 
201-273-8998, FAX: 201-2730853; FSC No.: 51702; 
EmpL: 20; Ste. Mgr.* Gil Chassis 


Local Sales Offices & Reps 

IL Elk Grova Midwest Meridian. 312-437-6531 

MO Maryland Hgts, Midwest Meridian .... 314-8784441 

OH Dayton, Midwest Meridian . 513256-6960 

PA Easton, Kendon Ca . 2132533100 

TX Ft Worth, Midwest Meridian . 817-5831711 


LUTRON ELECTRONICS CO, 205 Suter Rd, 
Coopersburg PA 18036, Tei; 213282-3800, TELEX: 
847475, TWX: 510-651-3755; EmpL: 378; S/s. Mgr: John 
McKieman; D/sf. Mgr.* Robert Van Home 

LUXO LAMP CORP, P.O. Box 951, Port Chester, NY 
10573, Tel: 914-937-4433, TELEX: 137-336, FAX: 914- 
937-7016; EmpL: 150; S/s. Mgr: Robert K Newton 

LXD, INC, 24500 Highpoint RoacL BeachwoocL OH 44122, 
Tel: 213292-3300, TELEX; 935442 LXD BCWD; FSC Na: 
66706; EmpL: 100; Sis. Mgr: Sheila Thompson; Dist. Mgr: 
Sheila Thompson 

LYNN ELECTRONICS, 915 Pennsylvania Bivd, 
Feastervilte; PA 19047, Tel: 215-677-6700,803523-6075, 
TWX: 513667-1988, FAX: 213364-2944; FSC No.: 19151; 
EmpL: 125; Sfe. Mgr: K T. Colas 

LYN-TRON, INC, 3150 Damon Way, BurbanK CA 91505, 
Tel: 2138436211, 8034232734, TELEX: 662729, FAX: 
8138439581; FSC No.: 05791; S/s. Mgr: Alfred C. 
Redlitz; Dfef.Mgr.*107 

LYON METAL PRODUCTS, 47 Railroad Avet, Aurora IL 
60507, Tel: 312-892-8941, TWX: 913232-3132; EmpL: 
600; Sis. Mgr: R R Bodlund 

LYTRON INCORPORATED, Dragon Court Woburn, MA 
01801, Tel: 617-9337300, TELEX: 951-934, FAX: 617- 
935-4529; EmpL: 75; Sis. Mgr: Edwin Carell 


LZRelectronicsJnc. 


FAX: 301-6730436 

LZR ELECTRONICS, INC,, 8051 Cessna Ave, 
Gaithersburg MD 20879, Tel; 301-921-9440; EmpL: 35; 
S/s. Mgr: Phil Aliff; Dist. Mgr: Dave Ballog 

. B»17831787,1875; C*14131436,1868-1872; 

D*10331037,1900-1907 


LocsJ Sales Offices & Reps 

CA Los Alamitos, Power Specialist. 213594-9418 

CA SanJosaBylecSIs.. 408-435-8004 

CT Guilford, Data Mark, Ina . 203-453-0575 

FL Melbourne, Kennedy Assoca . 305-676-6875 

IL Arlington Hgts, Gaertner & Assocs. ... 312-5932332 

MD Lutherville, DGR .. 301-5831360 

MA Norwoodl JMG, Ina. 617-762-5333 

NJ Clifton, ROI Sis.. 201-3431515 

NY Uverpoot M. M. Hare Ca . 316457-6859 

OH Troy,3Tek. 408435-8004 

OK Tul^ Advance Tech. Sis. . 918-664-0462 

PA West Chester, TCA Assocs.. 215-692-6853 

TX Austin, Advance Tech. Sis.. 512-3435322 

TX Dallas, Advanced Tech. Sis. . 214-3431300 

TX Houston, Advance Tech. Sis. ....j.... 713440-3888 
Can Downsview, OnL Telbit Elctms., Inc. .. 416-6335050 


MABUCHf MOTOR AMERICA CORP., 475 Park Ava 
South, New York, NY 10016, Tel: 212-6833622, TELEX: 
234374, TWX: MABU, FAX: 212-532-4263; EmpL: 10,000 
. B*1277 

PANAFAX: 212-5324263 


MACCOR, INC, 2805 W. 40th Street Tulsa, OK 74107, Tel: 
918-4431874; FSC Na: 6625; Sis. Mgr: Andrew D. 
MacKay 

MACHINE COMPONENTS CORP, 70 Newtown RdL, 
Plainview, NY 11803, Tel: 516-694-7222, FAX: 516-694- 
7252; FSC Na: 15531; Enr^: 46; Sfe. Mgr: D. L Dubov 

Local [Hstributors 

Can Oakvilla OnL Drive Una Ina . 416-8464710 


MACOM, INC, 43 Second Ave, Bldg 8, Burlington, MA 
01803, Tel: 617-2733000, TELEX: 94-9464, TWX: 713 
3336789 


M/A-COM LASER DIODE, INC, See Laser Diode, 
Inc, Div. of Morgan Crucible 


M/A-COM OMNI SPECTRA, INC, 21 Continental Blvd, 
Merrimack, NH 03054, Tel: 6034244111, TWX: 713363 
0674, ESYLNK: 62038279, FAX: 603424-6580; FSC Na: 
16179; EmpL: 750 

M/A COM LTD, Humphrey Rd, Dunstabla Bedfordshira 
England LU5 4SX, England, Tel: 44(582)471200, TELEX: 
82295; EmpL: 500; Sfe. Mgr: D. McGuinness 


M/A-COM PHI, INC, M/A COM, Inc, 1742 Crenshaw 
Blvd, Torranca CA 90501, Tel: 213-3236160, TWX: 913 
349-6651, FAX: 213-6139191; FSC Na: 50998; EmpL: 
260; Sfe. Mgr.* Fred McAdara 


MAC PANEL CO, P. O. Box 7728,551W. Fairfield Rd, High 
Point NC 27264, Tel: 913884-8111, TWX: 5139231542, 
FAX: 919-887-1565; FSC Na: 16654; EmpL: 90; Sfe. Mgr: 
T. A Hayworth 

MACROAMP INC, P.O. Box 1512, Ukiah, CA 95482, Tel: 
707-462-2222, FAX: 707-462-4103; EmpL: 25; Sfe. h^r: 
Terry L Sholin; Dist. Mgr: Terry L Sholln 


MACRODYNE, P.O.BOX 1079, Schenectady, NY 12301,Tel: 
518-356-3500, FAX: 5133533505; EmpL: 22; Sfe. Mgr: 
Robert L Grinnell 


MACRCXJNK 1500 N. Kellogg Driva Anaheint CA 92807, 
Tel: 714-777-8800, TWX: 913591-1671; EmpL: 25; Sfe. 
Mgr: Bill Goodale 


MACROMATIC DIVISION, Milwaukee Elctms. Corp, 
7817 W. Clinton Ave, Milwaukea Wl 53223, Tel: 414-353 
4000, FAX: 414-358-4001; FSC No.: 98664; EmpL: 60; Sfe. 
Mgr: James Scholler 


MACRONETICS, See Veeco Insfi^ Inc. 


MAG-COK 1626 Terrace Dr, St Paut MN 55113, Tel: 612- 
6338820, FAX: 612-6331851; EmpL: 40; Sfe. Mgr: M. 
Creliin 

MAGNATROL VALVE CORP, 67 Fifth Ava, Hawthoma 
NJ 07507, Tel: 201-4274341, ESYLNK: 130357, FAX: 
201427-7611; Sfe. M&r.* R Kretschmer 

MAGNECOMP, INC., P.O. Box 625, Gravley Rd, Pickena 
SC 29671, Tel: 803-8784700; EmpL: 10; Sfe. Mgr: T. 
Sullivan .... A*2323 


North Americeui offices only. Fbr worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


MAGNECRAFT ELECTRIC CO^ 1910 Techny Road, 
Northbrook, IL 60062-5376, Tel: 312-564-8800, TWX: 910- 
221-0122, FAX: 312-564-3027; FSC No.: 94696; EmpL: 
700; Sfe. Mgr: Wiley Greenwood; Dist. Mgr: Wiley 
Greenwood 



MAGNELAB 

CORPORATION 


FAX: 303-447-1588 

MAGNELAB, 7315 Red Deer Dr., Boulder, CO 80301-4696, 
Tel: 303-442-6700; FSC No.: 58439; EmpL: 25; Sis. Mgr: 

Carl A Forsberg. . A*2324-2325 

Local Sales Off kies & Reps 

CA San Diego, Mesa Sis. &Engrg.. 619-278-8021 

KS Shawnee Mission, Robinson & Assoa 

. 913-262-1374 


Magni 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjti. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213)452-1229 (415) 835-15001 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 



BRILL 

ELECTRONICS 
(415) 834-5888 

610 E. 10th St. OaklllKl. CA 94606 



MaanBCfafV 

MSkBCTMIC COMPANY 


(213) 452-8002 



■MPflv It's a good connection to have 

INTERCONNECT SPECIALTIES INC. 


(800) 752-4777 
FAX: (714) 447-3976 


(714) 773-0411 
TELEX: 910 321 0310 


mu 




SINGLE AND DOUBLE ROW 
TERMINAL STRIPS 

(800) 752-4777 


Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 



FAX: 219-356-3148 

MAGNETEK TRIAD, 1 124 E Franklin St, Huntington, IN 
46750, Tel: 219-356-7100; EmpL: 850; Dist. Mgr: Steve 
Rsher.. A-2326-2330 

MAGNETIC CIRCUIT ELEMENTS, 1540 Moffett SL 
Salinas, CA 93905, Tel: 408-757-8752, FAX: 408-757- 
5478; FSC No.: 09349; EmpL: 30; Sis. Mgr: Lisa Foletta 


Local Sales Offices & Reps 

CA Santa Clara, R-CEIctms. . 408-988-0701 

WA Bellevue, Advanced Power Comps. ... 206-747-9127 
WA Seattle Advanced Power Comps.. 206-527-7945 


MAGNETIC COMPONENT ENGINEERING, INC, 
1L379 Playa Street, Culver City, CA 90230, Tel: 213-398- 
4761; FSC No.: 52634; EmpL: 12; Sis. Mgr: D. V. Cropsey 



FAX: 317-549-0502 

MAGNETIC INSTRUMENTATION, 8350 E 48TH ST, 
Indianapolis, IN 46226, Tel: 317-545-2102, TELEX: 27- 

2111; EmpL: 35 .... D»1318 

Local Sales Offices & Reps 
EXP NY, Irvington, Inter Technical Export Corp. 

. 914-591-8822 


MAGNETICO INC. 


FAX: 516-758-7408 

MAGNETICO INC., 182 Morris Ave, Hoitsville, NY 11742, 
Tel: 516-654-1166; FSC Na: 10581; EmpL: 65 

. A*2331 


MAGNETOELASTIC DEVICES. Box 625, Pittsfield, MA 
01202, Tel: 413-445-5608, FAX: 413-442-3750 

MAGNET SALES & MFG. CO. INC, 11250 Playa Court, 
Culver City, CA 90230-6127, Tel: 213-391-7213,800421 - 
6692; FSC No.: 95-2916141; EmpL: 55; Sis. Mgr: Chris 
Nanji; Dist. Mgr: Chris Nar\ii 


gpflBGnOSytea 


FAX: 508-456-8569 

MAGNOS, 6 Old School House Rd, Harvard, MA 01451, Tel: 
617-456-8880, TELEX: 951417 MAGN; EmpL: 5 

... D»1319 

MAGNUM MICROWAVE CORP, 4575 Cushing Pkwy, 
Fremont, CA 94538, Tel: 415-657-9898, FAX: 415-490- 
3351; FSC No.: 59277; EmpL: 70; S/s. Mgr: Harry L Fowler 


Local Salas Offices & Reps 

AL Huntsville Beacon Instrumentation ... 205-881-1136 

AZ Phoenix, Odyssey 1 . 602-246-8846 

CA Granada Hilte, S/S Technology. 818-366-2866 

CA Mtn. View, Pacific Tech. Mktg.. 415-969-3010 

CO Englewood, Odyssey 1 . 303-773-8176 

FL Clearwater, Beacon Instrmn. .. 813-796-2378 

GA Atlanta Beacon Instrma. 404-256-9646 

IL Barrington, R-Tek. 312-382-4600 

IN Ft Wayne R-Tek. 219-432-8783 

lA Hiawatha EIR . 319-363-7500 

MD Owens Miile Neal Deoul Associates .. 301-363-4311 

MA Chelmsford, Matrix Sis. Ina . 508-459-4000 

MN Minneapolie Bill Darning & Associates 

. 612-888-5000 

MO Leasburg, EIR Co. . 314-895-4100 

NJ Clarksburg, Eagle Technical Sales .... 609-423-4213 

NY Clark Miile KLM Gamer, Inc. 315-853-6126 

NY New Rochelle Robert Diamond, Inc .. 914-632-2828 

TX Garland, Carey, McMahill Assoce .. 214-681-1414 

VA Arlington, Neal Deoul Associates . 703-486-0660 


WA Bellevue Thorson Conr^pany Northwest 

. 206-455-9180 


MAGNETICS, Spang & Co, Box 391, Butler, PA 16003- 
0391, Tel: 412-282-828^ TWX: 710-373-3821, FAX: 412- 
282-6955; EmpL; 750; Sis. Mgr: J. F. Huth 


MAGNUM OPUS CUSTOM ELCTRN. ENGRa.284 

Kennedy SL Iselin, NJ 08830, Tel; 201-2884925; S/s. 
Mgr.-R Galanty. D*1129 


MAGNETIC SHIELD CORPORATION, Perfection 
Mica Co., 750 North Thomas Dr, Bensenville, IL 60106, 
Tel: 312-766-7800, TWX: 910-256-4815, FAX: 312-766- 


2813; EmpL: 43 . C*1743-1745 

Local Sales Offices & Reps 

CA Foster City, Polach & Bensinger Inc. .. 415-578-8200 
CA Woodland Hille Cat-Ward Sis. Co. .... 213-883-2202 

CO Denver, Moss Marketing. 303455-7205 

FL Orlando, Ludlum Assoc Co. . 305-894-7761 

MO Baltimore Bernard White & Co.. 301-484-5400 

MA Framingham, Harvard Technig. . 617-899-4568 

Ml Livonie Amtech Reps.. 313474-8300 

MN Minneapolie Josco-Meluis & Assoce . 612-861-3343 

NM Albuquerque IMEC. 505-883-9010 

NJ Morristown, Kenneth L Love Assoce . 201-540-0204 
NY Syracuse Canavan-Scanlon Assocs. . 315-437-1271 

OH Cleveland, Bill Teplitz & Co.. 216-439-3265 

OR Hillsboro, Temco Northwest . 503-648-8171 

PA Newton Square, W. Reeves Assoce .. 215-356-7500 

TX Daltae Allied Componenteinc.. 214-238-0408 

UT Salt Lake City, Moss Marketing . 801-363-5875 

WA Kirkland, Temco Northwest. 206-488-1254 


MAGNUM OPUS 


Over 

1 , 000,000 
Terminal 
Blocks 
in Stock. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjm. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


MAG-TEK, 20725 S. Annalee Ave, Carson, CA 90746, Tel: 
213-631-8602, TWX: 510-600-0621 MAG TEK CRSN, 
FAX: 213-631-3956; Dist. Mgr: Shelley Schira 



FAX: 804-722-1194 

MAIDA DEVELOPMENT CO., 20 Ubby SL Hampton. 
VA 23663, Tel: 804-723-0785, TELEX: 82-3443; EmpL: 
299; S/s. Mgr: Edward T. Maide Frank Thompson 
. AM103-1107,1978-1979 


Local Sales Offices & Reps 

CA Redwood City, Hickey IndL Sie . 415-368-3849 

CA Tarzane High Voltage Sle. 818-881-9194 

FL Vero Boh, John M. Hansen Assoce... 305-562-2328 

IL Schaumburg, Silvers Eictm. Sle . 312-893-7999 

MN St PauL Johnson Co... 612-641-1878 

NH Milford, D. A aowley & Assoce . 603-673-7050 

NC Raleigh, Tingen Tech. Sle, Inc. 919-878-8681 

OH Clevelanct RK IDomps.. 216-642-9312 

OH Dayton, LD. Bruno Co... 513«434-1847 

SC Mauldin, Carl Hart .. . 803-288-2323 

VA Danville F.BJ). Sle . . 804-791-1499 

WA Snohomish, LD. Elctms. . 206-568-0511 

Can Ontario, D. J. Hyslop & Co.. 416-648-0061 


MAIN PROTOTYPES LTD, 15 Raglin PL Carribridge 
OnL CAN N1R7J2, Tel: 519-622-2291, FAX: 519-622- 
3208; EmpL: 21; S/s./Vgr.* David Main 


MALCO, DIV. OF MICRODOT, INC, See Microdot, 
interconnect Sya Div. 

MALCO SYSTEMS , THORN EMI, 835 Sharon Dr, 
Westlake, Ohio 44145, Tel: 216-871-5999, FAX: 216-871- 
8320; S/s. Mgr: Nidc Martelto 


North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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Manufacturers and Sales Offices Directory 


MARCON 


MALLORY BATTERY, See Duracell IntL 


MallorY 


FAX: 317-856-2500 

MALLORY CAPACITOR CO., Emhait 

ElctrL/Elctm. Grp., 4760 Kentucky Ave,, Indianapolis, 
IN 46241, Tel: 317-856-3731, TELEX: 317-687-6090; FSC 
Na: 317-261-1581; Enr^L 450; Sfe. Mgrj Tom Pilcher, 
Mktg. Mgr.; Dist. Mgr: Tom Green, Dir. of FW. Sis. 
. A-1108-1111; D»1038-1041 


LocsJ Sales Calces & Reps 
AL Macfison, Jack Harvey & Assocs., Inc. 

. 205-461-8591 

AZ Phoenix, C.T. Carlberg & Assocs., Inc 

. 602-468-0750 

CA Buena Pk, Mallory Capacitor Co.714-523-7992, 

213-921-7939 


#Manhattan' 

ELECTRIC CABLE CORPORATION 


FAX: 914-967-1616 

MANHATTAN ELECTRIC CABLE 

CORPORATION. Station Plaza, Rye, NY 10580, Tel: 
914-967-8000, TELEX: 137-387; EmpL: 125; Sis. Mgr: 
Linda M. Goodwins. C*1873 

Local Sales Offices & Reps 
CA San Francisco, Manhattan Elea Cable Corp. 

. 800-423-4040 

OH Cleveland, Manhattan Elea Cable Corp. 

. 216-362-7900 

MANN, HENRY, INC, 3983 Mann Road, Huntingdon 
Valley. PA 19006, Tel: 216-355-7200. TELEX: 6851160, 
FAX; 215-355-5134; EmpL: 52; Ste. Afgr.-Dan Martin; Dist 
Mgr: Mickey Hoffer 


BtaiLL 

ELECTRONICS 

(415) 834-5888 

610 E 10th St , Oakland, CA 94606 


MallorY 


(213) 452-8002 



CA Mountain View, Straube Assocs, Ina 

. 415-969-6060 

CO Englewood, Delltron Co. . 303-741-2122 

FL Altamonte Springs, Semtronic Assocs, Inc. 

. 305-831-8233 

FL Clearwater, Semtronic Assocs, Ina ... 813-461-4675 
FL Ft Lauderdale; Semtronic Assocs, Ina 

. 305-731-2484,305-944-0149 


TN Knoxville, Jack Harvey & Assocs, ina 

. 615-524-7057 

IL Elk Grove VL Mallory Capacitor Co. .. 312-364-5750 
IN Indianapolis, D-M Assocs. . 317-842-4424 


PA Spring House; WJ=l Hartmaier Assocs, Ina 

. 215-643-6691 

MA Needham Hgts, The Newsoott Co, Ina 

. 617-444-1923 

MN Minneapolis,TechnicalCompaGrp. ...612-536-9512, 


612-536-9659 

MO StLouls,KKB&Co.. 314-647-2400 

NM Albuquerque; C.T. Carlberg & Assocs, InC. 

. 506-836-1448 

NY Bohemia, Aurora Mktg, Ina. 516-563-3131 

NY FairportLamTec Sis. Corp.. 716-377-1210 

NY Manlius, LamTec Sis. Corp. 315-682-4780 

NC Raleigh, Mallory Capacitor Ca. 919-872-0711 

OH Beachwood, Elctm Saiesmasters, Ina 

. 216-831-9555 

TX Hurst Pro-Corrp Sis Co. . 817-589-0336 

TX Richardson, Pro-Comp Sis Co. . 214-666-1500 

LIT Sandy, Delltron Co.. 801-942-4678 

WA Redmonct Quadra Sis Corp.206-883-3550, 

503-635-3545 


Can Pickering OnL A C. Simmonds & Sons 

. 416-839-8041 


Local Distributors 

GA Duluth, DHR Mktg, Ina . 404-564-0529 

MO Blue Springs, KKB & Co.. 816-229-0001 

NC Raleigh, DHR Mktg, Ina . 919-829-1970 

SC Greenville, DHR Mktg, Ina.. 803-235-3594 


MALLORY COMPONENTS DIVISION, Emhart 

Elec./Elctm. Grp., P.O. Box 210,1079 Parkinson Rd, 
WoodstocK OnL Canada N4S 7W8, Tel: 519-539-4891, 
TELEX: 23 MOY 001. FAX: 519-539-6684; FSC No.: 
37942;76055; Sfe. Mgr.-Joe Lablante; Ofef. Mgr.'John 
Morris. A*1113,2120 


MANTEX CX)RP, 1800 Metamora Rd, P.O. Box 15E, 
Oxford, Ml 48051, Tel; 313-628-8200, FAX: 313-628-1520; 
EmpL: 100; Sis. Mgr: John R Santiago 


Manufacturers Components incorporated 


FAX: 305-823-8934 

MANUFACTURERS COMPONENTS, INC., 2260 W. 
77 SL Hialeah, FL 33016, Tel: 306-556-4481, 800-367- 
0377, TELEX: 514181; EmpL: 5; S/s. Mgr: Jackie Barker 

. B-1788 


Local SsJes Off/ces & Reps 

IL Chicago, Kruse Corp .. 312-745-9073 

MN Minneapolis, Chris & Assocs . 612-861-1634 

MO Macon, Klootwyk Agy. . 816-385-2341 

OH Cleveland, RK Component. 216-642-9312 

PA Norristown, Intek . 215-631-0577 

TX Richardson, PSI . 214-644-0483 

Wl Montelk), Kruse Corp.. 608-297-2916 

Local Distributors 

Mi St Clair Shores, Spemco . 313-771-2700 


MANU-TRONICS, INC, 8701-100th St, Lakeview 
Corporate Park, Kenosha, Wl 53142-9508, Tel: 414-947- 
7700,414-947-7302, FAX: 414-947-7729; EmpL: 300 

MARATHON POWER TECHNOLOGIES, P.O. Box 
8233, Waco, TX 76714-8233, Tel: 817-776-0650, TWX: 
910-894-5203 MARATHON WAC 

MARATHON SPECIAL PRODS., 13300 Van Camp Rd, 
Bowling Green, OH 43402, Tel: 419-352-8441, TWX: 810- 
499-2988, FAX: 419-352-0875; EmpL: 150; Sfe. Mgr: J. 
Campisi 

MARCON AMERICA CORP, 998 Forest Edge Dr, Vernon 
Hills, IL 60061, Tel: 312-913-9980, FAX: 312-913-1150; 
EmpL: 11; Sfe. Mgr: Tony Olita; Dist. Mgr: Helen A Stubbs 



MARCONI INSTRUMENTS, 3 Pearl Court Allendale, NJ 


MallorY 


FAX: 317-634-4214 

MALLORY TIMERS, Emhart Elec./Elctm. Grp. 

3029 E Washington ^ Indianapolis, IN 46201, Tel: 317- 
636-5353; EmpL: aOOO; Sis. Mgr: Lewis Jones 
. . . A*1113.2120; B»1575 

MANAGE, INC, Fibre Optics Elctms. Sys. Grp, P.O. 
Box 175,40 Nichols Rd, Chicopee; MA 01014, Tel; 413- 
592-9123, FAX: 413-594-4891; EmpL: 33; Sfe. Mgr: David 
Menard 

MANGER ELECTRIC COMPANY, INC, W. Henry SL 
Stamford, CT 0690a Tel: 203-348-7761, FAX: 203-324- 
5447; FSC Na: 20262; EmpL: 100; Sfe. Mgr: David B. 
Giooonda 


07401, Tel: 201-934-9050, TWX: 710-991-9752; Sfe. Mgr: 


William E Bean . D*1320 

Local Sales Offices & Reps 

AL Huntsville, Beacon Elctms. Assocs. ... 205-881-5031 

CA Carson, Amasco-South. 213-516-8561 

CA San Diego, Amasco-South. 619-565-9676 

CA San Jose, Amasco-North . 408-262-1500 

FL Boca Ratcm, Beacon Electms. Assocs. 

. 305-392-3500 

GA Atlanta, Beacon Elechns. Assocs.. 404-256-9640 

IL Chicago, KW. Meyers . 312-882-4808 

IN Indianapolis, K Meyers . 317-783-1030 

MD Burtonsville, Eastern Instrmn. . 301-792-7039 

MA Chelmsford, ICS Assocs.. 617-256-3350 

MN Minneapolis, KW. Meyers. 612-920-7080 

MO Maryland Hgts, Comms. Equip Specialties 

. 314-291-7841 

NJ Elmwood Park, L & M Assoca . 201-797-0441 

NM Albuquerque, Scientific Dvcs. . 505-883-3668 

NY New York Clty,L&M Assocs. . 212-243-6155 

NY Whitney Point Tae-Rep . 607-692-3705 

NC Raleigit Beacon Electms. Assoa . 919-787-0330 

OH Chesterland, EOS Systems. 216-729-2222 



BRILL 

ELECTRONICS 

(415)834-5888 

610 E lOltl St.. Oakland; CA 94606 

^Manhattan* 

ELECTRIC CABLE GORPOHATK5N 

(213)452-8002 
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MARCON 


PA Andalusia,L&M . 215-245-66M 

TX Dallas, EES.. 214-^44-8881 

MD Burtonsviiie^EasternInstrma ......... 301-384-8500 

WA Wooclinville, Del Black Assoa .. 206-788-6131 


MAREL INSTR CO, 907 South East 13th PL, Cape Coral. 
FL 33990, Tel: 813-574-8788; EmpL: 14; S/s. Mgr: T. Swift 

MARKAT DIV, Wild Oats Corp, 902 Charles St, N. Myrtle 
Bch, SC 29582, Tel: 803-249-5191; EmpL: 209; Sfe. Mgr: 
K L Can^Tbeil; Dist. Mgr: W. B Heather 


Marhel 

CORPORATION 


FAX: 215-270-3138 

MARKEL CORP., P.O. Box 752, Norristown, PA 19404, 
Tel: 215-272-8960, TWX: 510-660-0929; FSC Na: 03890; 
EmpL: 228; Sfe. Mgr.-E Thomas Norris; Dfef. Mgr. LJ. 


Clemente .. . C*1698 

Local Sal^ Calces & Reps 

AL Huntsville; Alpha Mktg.. 205-533-0766 

AZ Phoenix, Shefler-Kahn. 602-257-9015 

AR Hot Springs, MYA Ina. 501-262-1365 

CA LA, NatL Wire & Cable .. 213-225-5611 

CA Santa Clara, Penmark Sis.. 408-980-1303 

CO NiwotReliance...... . 303-652-2717 

CT Hamden, Datcom. 203-288-7005 

FL Deerfield Belt, Jack Krutek & Assoa .. 305-427-4202 

QA Norcross, Alpha Mktg. 404-448-2050 

IL Schiller Pk, Wm. R Bolles. 312-678-7888 

IN Indianapolis, D. M. Assocs.. 317-842-4424 

KS Lenexa, Midtec. 913-541-0505 

MD Glen Bumia F. Lott. 301-7444611 

MA Waltham, Datcom . 617-891^00 

Ml Farmington, L George & Assoa . 313-4741505 

MN Edina, PWC . 612-933-3393 

MO Florissant O C B Sis.. 314837-3361 

NJ Colonia, Heft & Ficarra. 201-381-5193 

NM Albuquerque, Shefler-Kahn . 305-296-0749 

NY Lynbrook, Heft & Ficarra ... 516-599-3351 

NY Rochester, Apex. 716-272-7040 

OH Chagrin Falls, Electrolock. 216-543-5125 

OR Portland, James J. Backer . 503-297-8744 

PA Flourtown, C. Newson. 215-248-3377 

SC Greenville, Electrolock Ina. 803-297-9830 

TN Murfreesboro, Alpha Mktg.. 615-896-6102 

TX Richardson, CJ. Garvey . 2142343371 

WA Seattle, James J. Backer. 206-285-1300 

Wl Mequon, Wra R Bolles. 414241-3320 

EXP Blue Belt PA Markel Corp., Exp. Dept 

.. 215-825-5710 

Can Rexdale,Ont True North Technology 


416-7442233 


Local Distributors 

CA Anaheim, IndL Dielectrics West . 714776-5215 

CA Los Angeles, NatL Wire & Cable. 213-225-5611 

CA Torrance Insulation Supp... 213-320-9400 

CO Denver, Ward Elea Supp... 303-333-3541 

CT Greenwich, R K Carlson. 203-531-5500 

CT Hartford, Atlantic Switch . 203-527-7705 

FL Davie; Arco Distrs.. 305473-2550 

FL Lakeland, Switch Controls. 800-282-7619 

GA Atlanta, Accu-Tech Cable. 404-455-6422 

IN Indianapolis, Marian Rubber . 317-638-6525 

KS Wichita, Midwest Airerstft SupFX . 315267-3318 

LA New Orleans, Long ElctrL Supp:. 5045248383 

MD Rockville, Read Plastics . 301-881-7900 

Ml St Clair Shores, Spemco. . 315771-2700 

MO St Charles, Lectronix .... 314946-6424 

NY Rochester,SImeonaElctms. .. 7153253230 

OH Chagrin Falls, Electrolock. 215543-6626 

SC Greenville,ElectrolocKina . 805297-9830 

TN Chattanooga, Technitronir^. 6158755449 

VA Norfolk Read Plastics .. 804627-0111 

VA Roanoke, Control eXstr. ina ... 7059857925 


Can Mississauga, Ont, Marfiex-Barrett Ltd. 

. 4158250220 

MARKEM COHP^ 150 Congress St, Keene; NH 03431, Tel: 
605352-1130, TELEX: 7153651800, FAX: 605357- 
5871; FSC No.: 38360; EmpL: 1200; Sfe. Mgr: Carl Panza 


MARKENRICH CORP., 1812 Ftower Avenue, Duarte, CA 
91010, Tel: 8153559190, TELEX: 298727, FAX: 815355 
5223; FSC No.: 63837; EmpL: 8 

MARK EYELET INC., AMP, Inc, 63 Wakelee Rd, Wolcott, 
CT 06716, Tel: 2057558847, TELEX: 656191. FAX: 205 
7559410; EmpL: 70; Dist. Mgr: Larry Fegley 


Manufacturers and Sales Offices [^rectory 


MARKTECH INTERNATIONAL CORP., 120 

Broadway, Menands, NY 12204, Tel: 5184355865, FAX: 


518-4355877; Ernnri.: 42; Sfe. Mgr: Lou Verenlni; Dist. 

Mgr: Jayne K^iderian Moore .... B»1172-1173 

Local Sales C^bes & Reps 

AL Huntsville, D^ui Assocs, Ina. 2055342255 

AZ Scottsdale, Electronic Tech. Sis. ...... 602-941-9137 

CA Maywood. Management Mktg. & Sla .. 2155655584 

CA San Jose, Eclipse Sis. . 4084353800 

CT Cheshire, Connecticut Applied Technig. 

. 205272-6564 

FL Tampa, SRT Mktg. 8158844805 

IL Elk Grove VL Tristar Grp, Ina ........ 312-593-0200 

KS Olathe, Tech. Sis. Assocs. . 9158252800 

MA Burlington, Conti-Younger Assocs, ina 

.. 617-2751582 

Mi Plymouth, Leading Edge Sis. Corp..... 315420-3344 

MN Golden Valley, Ambassador IndL Mkg 

.. 612-542-8437 

MO Ferguson, Technical Sla Assocs.. 314521-2044 

NJ Cherry HHL Vantage Sla .. 609424-6777 

NJ HewHt CRG Grpi, Ina. 201-7253377 

NY MenandaMarktechIntLCorp.....'. 515437-1271 

NC Greensboro, Arthur, Harris Assoca.... 919-6749849 

OH Maple Hgts, Versatron. 215581-0090 

OK Tulsa, Mll-Co Mktg. 9156642277 

TX Richardson, Mil-Co Mktg. 2147852785 

WA Bellevue. Caruso & Ca. 206455-8811 

Wl Brookfield, Tristar Group. 414782-2670 

Can Markham, Avotronics. 4164752024 

Local Distributors 

AL Huntsville, Future Ekrima. 2058352322 

AZ Phoenix, Future Elctma . 602-9657140 

CA Agoura Hiila Pacesetter Elctma . 815991-3984 

CA Anaheim, Pacesetter Elctma. 7147774711 

CA Chatsworth, Future Elctma. 815772-6240 

CA Irvine, Future Elctma. 7142504141 

CA Irvine,J&JEkJtma. 7144550104 

CA Laguna Hilte, Elctra Svea . 714472-0454 

CA Orange. Distributed Microtechnology 

. 714921-1830 

CA San Diego, Future Elctma .. 6152755020 

CA San Jose, All American Semiconductor 

. 4059451200 

CA San Jose, Future Elctma . 408-4341122 

CA San Jose, Pacesetter Elctma. 408-4358822 

CA San Jose, Spectra Elctma. 408452-1590 

CA Sunnyvale; Power Supp. Compa. 405737-1333 

CA Torrance; All American Semiconductor 

. 2153250240 

CO Westminster, Future Elctma. 303421-0123 

CT BetheL Future Elctma . 2057459594 

CT Danbury, Pilgrim Elctma. 205792-7274 

FL Altamonte Springa Future Elctma .... 305767-8414 

FL Clearwat^, Future Elctma .. 8155752770 

FL Largo, Elctra Precepts of R.. 8155443636 

FL Miami, All American Semiconductor... 305-621-8282 

GA Norcrosa Future Elctma . 404441-7676 

IL Schaumberg Futtjre Elcttna. 312-882-1255 

MD Columbia Future Elctma.. 301-9951222 

MA Billerica Baldwin Compa. 508-667-6710 

MA Norwood, Emtei Elctma . 617-7659500 

MA Wakefield, All American Semiconductor 

. 617-2452300 

MA Westtx>rough, Futtjre Elctma. 5053652400 

MA Wilmington, JV Elctma . 508-657-6523 

MA Worcester, Coghlln Elctma . 505791-7861 

Ml Grand Rapida SF Elctma . 616-459-0216 

Ml Uvonia Future Elctma . 315261-5270 

MN Bloomington, All American Semiconductor 

... 612-8842220 

MN Eden Prairia Future Elctma . 612-9442200 

MN Minneapolia Tortec. 612-8653662 

MN New Brighton, Chris Elctma .. 612-631-2647 

MO St Louia Franklin Elctma. 3149955333 

MO St Louia Future Elctma .. 314-4656805 

NJ Fairfield, Future Elctma. 201-227-4346 

NJ Moorestowa Marlac Elctma. 6052344200 

NJ Mt Laurel, Future Elctma. 6057757600 

NY Hauppauga Future Elctma.. 5152344000 

NY Rochester, Future Elctma . 715272-1120 

NY Ronkonkoma All American Semiconductor 

... 515981-3935 

NY Ronkonkoma Baldwin Compa. 5155855700 

NY Syracusa Futtjre Elctma . 315451-2371 

NC Charlotta Future Elctma .. 7045255500 

NC Raleigh, Resco . 915781-5700 

NC Winston-Salem, Kirkman Elctma. 915722-9131 

OR Beavertoa Fuhjre Elctma . 503-6459454 

OR BeavertoaNorvsu;Elctma. 503-6441025 

PA ExFX)it, AdvacxHn . 412-3257551 

PA McKean, Advacom . 8144757774 

TX Richarefeon, Ail American Semiconductor 

.. 214231-5300 

TX Richardson, Future Elctma.. 214-437-2437 

UT Salt Lake City, Future Elctma.. 801-972-8489 

WA Redmond, Future Elctma.. 205881-8199 


Wl Mllwaukea Future Elctma ........... 4147851884 

Can Downsview, Future Elctrr^ .. 416-6384771 

Can Mississauga Preicb ... . 416-678-0401 

Can Points Claira Future Elctma .. 514-6947710 

Can Vancxiuver, Future E|ctrna ... .. 6042941166 

MARLEE SWITCH CO., 935D N. Central Ava, Upland, 
CA 91786, Tel: 714982-8988; EmpL: 10; S/s.Mgrj LeRoy 
Tichy. . B*1789 

Local Sales Off ices & Reps 

CA Rancho Cucamonga John D. Poe .... 714989-6204 



FAX: 214-341-5212 

MARLOW INDUSTRIES, INC., 10451 Vista Park Rd, 
Dallaa TX 752351645, Tel: 214-3454900, TWX: 915 
8655161; FSC Na: 55686; EmpL: 170; Sfe. Mgr: John 
Nelson; Dfef./Ifgr.'David Marlow . 0*1672-1673 


nflRQUfiRDT^ 


FAX: 315-655-8042 

MARQUARDT SWITCHES INC., Route 20 East, P.O. 
Box 465, Cazenovia NY 13035, Tel: 315-6558050, 
TELEX: 705287-UD; Sis. Mgr: J. J. Kennedy, VP Sla; Dist. 


Mgr-R A. Philipchik VP Mktg . B*1791-1797 

Local Sales Offices & Reps 

AL Huntsvilla Electrosales Ca ....:. 2058352715 

AZ Scottsdala Memco Sla, Ina . 602-952-2254 

CA Los Angelea Universal Componenta Ina 

. 213-641-4255 

CA Santa Clara Nova-Tronix Ina.. 405727-9530 

FL Hollywood Stand Mktg, Ina. 3054351047 

FL Tampa Stand Mktg, Ina . 8159355833 

FL W. Melbouma Stand Mktg, Ina . 407-7257073 

GA Atlanta Electrosales Co.. 4043941122 

IL FrankHn Pk, Stetco . 312-6714208 

IN Fort Wayna J & B Engrg. 2194852813 

IN Indianapolia J & B Engrg Sla Co. .... 317-842-3008 

lA Marion, M-5B Assoca, Ina. 315377-6261 

KS Shawnee Mission, M-5B Assoca, ina 

. 915432-2131 

Ml Grand Blana Inter-Comm. 313-695-0665/0666 

MN St PauL Arkco Sis Ca. 612-777-7454 

MO St Louia M-S-B Assoca. 3149455577 

NH Nashua Bell Controla Ina .. 603-882-6984 

NJ Medford, Champion Elctra Sla Co., Ina 

. 605983-0932/0807/9007 

NY Cazenovia &T./Woolard Co. . 315-6558145 

NC New Bern, R-A Sla.5?. 9152442672 

OH ClevelandJ&BEngrgSiaCa . 216-642-9312 

OR Portland Elctra Comp. Sla . 5052452342 

SC Easley, R-A Sla Co. . 8058551859 

SC PickenaR-ASIaCa . 803-8551859 

TX Dallaa Rem-Air Compa . 2142341069 

TX Houstoa Rem-Air Compa .. 2142341069 

CO Lakewood Cristee Meade Ca . 305232-0287 

WA Kirkland Elctra Compi Sla. 205232-9301 

WA Mercer island Elctra Corr^s. Sla.. 205232-9301 

Wl Milwaukea Key Entpr., Ina .... 414-4559462 

LoesJ Di^butors 

AZ Tempa Control Design Supp, Ina .... 602-8257981 

CA CovinaSelectaSwitch ..8159674123, 

805722-6445 

CA Gardena California Switch & Signal ...2157752330, 

8052257924 

CA San Josa Sierra West.. 4084357477 

CA Van Nuya Pacific Switch Controla ina 

. 2158734802 

CO Aurora Jet Elctma . 3053641000 

CO Denver, CSID, Ina . 305292-9594 

CT Hartford Atlantic Switoh Controla Ina 

... 205527-7705 

CT Hartford Wes-Garde Compa Grpi, Ina 

.. 205527-7705 

FL FtLauderdalaN.RC.Elctma,Ina .... 305772-4500 

FL Lakeland Switch Controls. 813-6447564 

FL Longwood, Stetco, Ina .... 407-767-0209 

FL West Palm Beach, Nurmi Electma .... 305-686-8553 

GA Atlanta KSM Elctma, Ina. 4044552013 

GA Stone Mto, Control Design Supg. 404979-3500 

IL AddisoaLComp .. 312-6251400 


North Americeui offices only. Fbr woridwide reps & distributors, see VoL W. EEM 198S 
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Manufacturers and Sales Offices Directory 


MATSUO 


IL B^isenviile^Voy^erElctms. ......... 312-860-1300 

IL Carol Strearn, Conectrix, Incx. 312-663*1460 

IL Franklin Pk, Stetco. Ina. . 312-671-4208 

KS Wichita, L Comp. 316-291-3585 

KS Wichita, Radio, Inc. 316-264-2798 

MA Wilmington, J-VEIctm&. 617-657-6523 

Ml Grand Rapids, S.F. Elctms.. 616-459-0216 

Mi St Clair Shores, Spemco . 313-771-2700 

MN Fridley, Voyager Elctms.. 612-571-7766 

MN Minneapolis, Control Design Supp..... 612-721-1628 

MO Kansas City, L Comp . 816-221-2400 

MO Maryland Heights, L-Comp. 314-291-6200 


MO St Louis, Midwest Switch & Controls, Inc. 

. . 314-567-7776 

NH Nashua, Atlantic Switch Controls, Inc 

. 603-880-1971,800-345-0600 


NJ Mt LaureUersey Switch . 609-778-8190 

NJ Wyckoff, B & R Electronics . 201-670-7200 

NY Baldwinsville, Sdbetta Dista. 315-622-3993 

NY Herr^stead, Elctra EquipL Co. 516-538-5510 

NY Woodside SwHches unltd.. 718-478-5000 

NC Charlotte Control Design Supfx, Inc .. 704-588-4410 

NC Gastonia, JMT. Electronics. 704-867-4401 

OH Westerville, Ohioswitch, Inc . 614-885-0319 

OK Oklahoma City, Radio, Inc. 405-789-0741 

OK Tulsa, Radio, Inc . 918-587-9123 

OR Beaverton, Murphy Electms,lnc. 503-642-2001 

PA Newtown Sq, aD.L. 215-359-1000 

TN Chattanooga, Stetec Inc . 615-899-6831 

TN Chattanooga, Techni Tronics Inc. 615-842-0514 

TX Austin, Southwest Electma. 512-343-7694 

TX Dallaa Southwest Electma. 214-234-3050 

TX Dallaa Texas Switch, Inc. 214-357-1768 

TX Houston, Wofford Elctma, Inc . 713-847-3583 

TX Stafford, Southwest Electma . 713-2404000 

WA Redmond Murphy Electma. 206-881-1234 

Can Concord, Ont, Votron Elctma, Ltd. .... 416-669-9870 


MARSH PRODUCTS, INC, 336 McKee St, Batavia IL 
60510, Tel: 312-879-8008 

MARTEL ELECTRONICS, 27 Roulston Rd, P.O. Box 897, 
Windham, NH 03087, Tel: 603-893-0886, 800-821-0023, 
TELEX: 4974420, FAX: 603-898-6820; Sfe. Mgr: David 
DeVries 

MARTIN SOUND PRODS. INC, 28 Alpha ParK 
Cleveland, OH 44143-2297, Tel: 216442-2286; EnrpL: 4; 
Sfe. Mgr: DeWayne (Bud) Martin; Dist Mgr: DeWayne 
(Bud) Martin 


fTlHRLURV PRDDUCTE INC 


FAX: 714-973-2931 

MARWAY PRODS. INC., 311 N. Clara SL Santa Ana CA 
92703, Tel: 714-973-1800; FSC No.: 60955; EmpL: 18; Sfc. 


Mgr_-Tom Goreth. 0*2214-2215 

Local Sales Offices & Reps 

CA Milpitaa Ward Elctm. Packaging Sla .. 408-945-0420 

CA Santa Ana Marway Prods, Inc . 714-973-1800 

CO Monument SunbIrd Inda, Inc. 719-481-2900 

CT isLHaven, PCS-Power Conversion Sya 

. 203-281-7270 

FL Laixi O' Lakea AJ's Power Source Inc 

. 813-996-2583 

MD Lanham, SeFTronice Inc. 301-731-8080 

MA Wellesley, PCS-Power Conversion Sya 

. 617-235-7884 

MN WayzataGolzAssoca,lnc. 612473-5732 

NH Londonderry, PCS- Power Conversion Sya 

. 603-434-2371 

NY Fairport Hi-Tec Sla Assoca .. 716-223-5922 

PA Bric^eport Penneat Corpt. 215-272-0505 

TX Richardson, Interactive Comp. Sla .... 214-669-2277 
WA Bellvue Underwood Hanify. 206-643-1793 


MASTECH, INC, Lorlin Test Systems, Precision Rd, 
Danbury, CT 06810, Tel: 203-744-0096, TELEX: 
7104565030; Err^rL: 57; Sis. Mgr: L Sanders Corbit 

MASTER APPLIANCE CORP, 2420 18th SL Box 68 , 
Racine Wl 53403, Tel: 414-633-7791, TELEX: 269-505; 
FSC No.: 83284; EmpL: 50; Sis. Mgr: a E. Mertm; Dist. 
Mgr: G. E Mertins 

MASTER BOND, 154 Hobart SL Hackensack, NJ 07601, 
Tel: 201-343-8983, FAX: 201-343-2132; FSC No.: 59504; 
EmpL: 16; Sis. Mgr.* James Brenner 


- Distributor -- 

MASTER DISTRIBUTORS. P.O. Box 25662, Los 
Angelea CA 90025, Tel: 213-452-1229 

.A-1231, 1662, 1686, 

2057, 2180, 2203, 2314, 2322, 
2369, 2440, 2500, B4150, 1174, 1294, 1312, 
1362, 1374, 1386, 1427, 1476, 1512, 1558, 1614, 
1628, 1656, 1717, 1742, 1790, 1802, 1834, 1906, 
1920, 1944, 1987, 2001; C-1113, 1296, 1367, 1446, 
1476, 1528, 1575, 1622, 1627, 1650, 1669; D-1136 
608, 609, 611, 612, 613, 615, 621, 624, 636, 639, 
640, 643, 648, 656, 657, 659, 660, 669, 672, 676, 
677, 680, 683, 693, 695, 697, 698, 701, 706, 707, 
710, 711, 717, 720, 724, 727,728, 729, 730, 731, 734, 
737, 738, 744, 745, 761,763, 768, 772, 781, 788, 792, 
793, 794, 801, 811, 815, 817, 820, 823, 827 


NY MamaronecK Bassin Tech. Sla Co.... 914-698-9358 

NC Raleigh, Reynolds Assoc .. 407-259-7000 

OH Cleveland, Comtel Instr... 216-442-8080 

OH Dayton, Comtel Instr. . 513^26-5310 

OH HlllarcL Comtel Instr. . 614-876-8305 

OR Portland, Topp Engrg. Sla . 503-244-7265 

PA Pittsburgh, Comtel Instr. . 412-922-5720 

TX Carrolltoe Seaton Corp. . 214-980-9860 

VA Fairfax, Schibley Assoca . 703-591-3008 

WA Bellevue Topp Engrg. Sla. 206-747-5400 

Wl New Berlin, Comtel Midwest. 414-544-6042 


MATROX ELECTRONIC SYSTEMS, LTD, 1055 St 
Regis Blvd, DorvaL QU. Canada H9P 2T4. Tel: 514-685- 
2630, TELEX: 05-822798, FAX: 514-685-2853; EmpL: 462; 
Sis. Mgr: Ed Dwyer; Dist. Mgr: Bruce Seidel 




MATSUO 


FAX: 213-399-8600 

MASTER ELECTRONIC CONTROLS. P.O. Box 
25905, Los Angelea CA 90025, Tel: 213-452-1336, TELEX: 
182041; EmpL: 74; Ste. Mgr.* Don Minassian; Dist. Mgr: 


DonMinassian. B*1576-1577 

Local Sales Offices & Reps 

CA Los Angelea Master Distra. 213-829-4656 

CA Santa Monice Master Distra. 213-452-1229 


MATEC INSTRUMENTS, INC, 75 South SL Hopkinton, 
MA 01748, Tel: 617-435-9039, TELEX: 948332, FAX: 617- 
435-5289; EmpL: 55; S/s. Mgr: Harry Ives 

MATERIALS RESEARCH CORPORATION, Route 303, 
Orangeburg, NY 10962, Tel: 914-3594200, TELEX: 
221862 MRC UR FAX: 914425-6075; EmpL: 560; S/s. 
Mgr: Mel Upton 


MATH ASSOCS, 2200 Shames Dr, Westbury. NY 11590, 
Tel: 516-334-6800, TELEX: 238-667 RAPID UR FAX: 516- 
334-6473; EmpL: 45; S/s. Mgr: Ed Henckei 

MATHEMATICAL SYSTEMS DESIGN, INC, 11835 W. 
Olympic Blvd, Suite 745, Los Angelea CA 90064, Tel: 213- 
479-7180; Sis. Mgr: Lon Kramer 

Loc^ IXstributors 

MD Columbia Mesa Technig. Corpi. 800-950-6372 

MATRIX CORP., 2260 Distributors Dr, Indianapolia IN 
46241, Tel: 317-248-2036; EmpL: 10 . D*1192 

Local Sales Offices & Reps 

FL Orlando, James Terry & Assoc.. 305-8944717 

MATRIX CORP, 1203 New Hope Rd, Raleigh, NC 27610, 
Tel: 919-833-2000, FAX: 919-833-2550; EmpL: 65; Sis. 
Mgr: Ray Alderman 


FAX: 818-992-8521 


FAX: 714-960-6492 

MATSUO ELECTRONICS^ 2134 Main Street Suite 200, 
Huntington Beach, CA 92648, Tel; 714-969-2491; EmpL: 


854; S/s. Mgr.* Ted Wiltse . A*1114-1119 

Local Sales Offices & Reps 

AZ Tempe, FP Sla . 602-894-5303 

CA Mission Viejo, Angle Assoca. 714-582-8858 

CA Redwood City, James & Heaton Co... 415-367-7158 

CO Broomfield; Tech Net. 303466-7777 

Ft Plantation, Gallagher . 305473-2101 

GA Norcrosa Macro Mktg.. 404-662-5580 

ID Boise N. R Schultz. 208-377-8686 

IL Des Plainea ESCO Assoca . 312-298-5310 

IN Indianapolia STB & Assoca . 317-844-9227 

MD Randallstown, Chesapeake Mktg. 301-922-5997 

MA Randolph, Hatch Assoca . 617-963-3306 

Ml Grand Rapida DEM Elctra Sla . 616-364-4024 

Ml St Clair Shorea DEM Elctma. 313-777-1750 

MN St PauL Proud Inda .. 612-646-9428 

NJ Ft Lee Neptune Elctma. 201461-2789 

NM Albuquerque FP Sla . 505-345-5553 

NY Syracuse Leonardo Allen. 315437-8387 

OH Daytoe Dolfuss-Root & Co.. 513-433-6776 

OH Strongsville Dolfuss-Root & Ce. 216-238-0300 

OK Tulse Beacon. 918-252-5181 

OR Beavertoe N. R Schultz. 503-643-1644 

PA Pittsburgh, Dolfuss-Root & Co.. 412-221-4420 

TX Dallaa Beacon . 214-437-1505 

WA Bellevue N. R Schultz. 206454-0300 

Can Scarborough, OnL Bach-Simpson .... 416-288-9932 

Local Distributors 

CA Garden Grove Capacitor Supp.. 714-638-0510 

CA Garden Grove National Chip . 714-892-7749 

CA San Jose Passive Technig. 408-435-5566 

CA Santa Marie Garrett Instra . 805-922-0594 

CA W. Covine CSI . 818-9604761 

GA Norcrosa Spectrum Elctma . 404448-1516 

IL Arlington Heighta Mar/Lyn . 312-364-0444 

MD Gaithersburg Axis Elctma. 301-840-9640 

MA Billerica A. W. Mayer Co. . 617-229-2255 

MA Biilerice Baldwin Compa. 617-667-6710 

MA Wilmington, Aved Elctma. 617-657-6310 

NJ Fairfield, C.rtP.S, Ina. 201-882-0997 

NJ Kenilworth, Ventronics. 201-272-9262 

NY Ronkonkoma Baldwin Compa. 516-588-5700 

PA Norristown,CenturyEIcbraCompa ... 215-631-5400 


MATRIX SYSTEMS CORP., 5177 N. Douglas Rr Rd, 
Calabasaa CA 91302, Tel: 818-992-6776, TWX: 910-494 
4975; FSC No.: 33281; EmpL: 60; S/s. Mgr: Randy Sue 


RabkJeau .. B*1579 

Local Sales Offices & Reps 

AL Huntsville Reynolds Assoc, Ina. 407-259-7000 

AZ Scottsetede Faser Techn. Sla . 602-948-4404 

CA Milpitaa IFM Ina. 408-945-5920 

CA N. Hollywood, Crown Elctma . 818-368-7475 

CO Broomfield, Scientific Dvea. 303469-5145 

CT Meriden, Polytek Assoca . 203-634-4499 

FL Melbourne Reynolds Assoca, Ina .... 407-259-7000 

FL Tampa/Ft Lauderdale Reynolds Assoca 

. 407-259-7000 

GA Ulbum, Reynolds Assoc, Ina . 407-259-7000 

H. Ariington Hgts, Comtel Midwest . 312-3924040 

IN Indianapolia Comtel Midwest. 317-253-1681 

KS Shawnee Mission, Comtel Midwest ... 913-2680762 

MA Ashland, Polytek Assoca . 508-8814741 

MA Falmouth Hgts, RJC Assoca .. 508-540-8832 

Ml Southfield, Comtei-lnstr. ... 313-358-2505 

MN Wayzata Comtel Midwest . 612476-1551 

MO SL Louie Comtel Midwest . 314991-5363 



MASTER ELECTRONIC 
CONTROLS 


Over 

8,000,000 
Relays & 
Timers 
in Stock. 


Orders Placed by 3:00 p jn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., 4 10206th Avenue, 

Same Monica, CA 90404 Oaklanri, CA 94606 


EEM 1989 


North American offices only. For worldwide reps & distributors, see VoL W. 
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MATSUO 


Manufacturers and ^les Offices Directory 


TX Daiias, C & W .. 817-831-0395 

VA Chariottesviile^ Virginia Eictma .... . . . 804-296-4184 
Can Montreai, Qua, Preico ... . .. 514^389-8051 

Can N. London, CM Peterson. . .... 519-434-3204 

Can Wiiiowdaia Ont, Electro Sonic ........ 416-494-1666 


MATTHEY ELECTRONICS, Television Equipment 
Associates, Box 393, South Salem, NY 10590, Tel: 914- 
763-8893, TELEX: 493-0698, FAX: 914-763-9158; Sis. 
/Ifgr.; Bill Pegier 

MAUELL CORP, 31 Old Cabin Hollow Rd, P.O. Box 339, 
Dillsburg, PA 17019, Tel: 717-432-8686, FAX: 717-432- 
8688 ; EmpL: 25; Sis. Mgr: Haubold Vom Berg; Dist. Mgr: 
Hauboid Vpm Berg 


Mi Grand Rapids, SF Eictm. Supp. . 616-459-0216 

Ml Westland, Allied Elctms. .. 313-595-6565 

MO St Louia Allied Eictma. . 314-878-1229 

NY Mineola, Allied Eictma. 516-248-2360 

NC Raleigh, Allied Eictma. 919-821-0415 

OH Akron, Stotts-Friedman . 216-253-7000 

OH Cincinnati, Stotts-Friedman . 513-574-7701 

OH Dayton, Stotts-Friedman. 513-298-5555 

OH Willoughby, Allied Eictma........ 216-951-0908 

OK Tulsa Allied Eictma . 918-663-7630 

PA Bala Cynwyd, Allied Eictma . 215-267-6940 

TN Knoxvilla Shields Eictma. 615-588-2421 

TX Ft Worth, Allied Eictma. 817-33fr-5401 

TX Houstoa Allied Eictma . 713-932-7321 

VA Alexandria Allied Eictma.:... 703-836-5002 

WA Seattte, Allied Eictma. 206-767-5772 


VA Lynchburg, Burgin-Kreh Assoca 804-239-2626 

Wl Milwaukea Beta Technig. Sla, Ina .... 414-543-6609 
EXP NJ, Oradelt, Sylvan Ginsbury Ltd .... . 201-261-3200 

MCCURDY RADIO INDUSTRIES LIMITED, 108 

Camforth Road. Toronto, OnL CAN M4A 2L4, Tel: 416-751 - 
6262. FAX: 416-751-6455; Sfe. Mgr: Murray Porteous; 
Disf. Mgr: Murray Porteous ... . D*1071 

MCE SEMICONDUCTOR, INC, 1111 Fairfield Dr, West 
Palm Beach, FL 33407, Tel: 407-845-2837, TELEX: 44105 
(MCE Ul), FAX: 407-863-8275; EmpL: 58; Sis. Mgr: Arthur 
France 

MCFADDEN SYSTEMS, INC, 11835 E Smith Ave, Santa 
Fe Springa CA 90670, Tel: 213-948-4414, TELEX: 677161, 
FAX: 213-948-1291; FSC Na: 25750; EmpL: 46 



FAX: 312-581-2576 

MAUREY INSTRUMENT CORP, 4555 W. 60th SL 
Chicago, IL 60629, Tel: 312-581^5; FSC No.: 03942; 
EmpL: 50; S/s. Mgr.* EMaurey; Disf. Mgr.-Louis Derdzinski 
.. . A*2121-2129 


MAURY MICROWAVE CORP, 8610 Helms Ava, 
Cucamonga CA 91730, Tel: 714-987-4715, TWX: 910- 
581-3408, FAX: 714-987-1112; FSC No.: 13047; EmpL: 
104; Sis. Mgr: M. A Maury, Jr. 

MAXI-SWrrCH CO, Sub. of EECO, 9697 East River Rd, 
Minneapolia MN 55433, Tel: 612-755-7660, TWX: 910- 
576-2690; EmpL: 160; Dist. Mgr: E C. Heime, Jr. 

MAXMAR CONTRtXS INC, 99 Castleton SL 
Pleasantvilla NY 10570, Tel: 914-747-3540, FAX: 914- 
747-3567 


Local Sales Offices & Reps 

CT Killingworth, Gallagher Assoca . 203-663-2338 

FL Largo, L-P Sla.. 813-531-2664 

FL Orlando, ASI. 305-851-7929 

FL Plantation, Innovative Mktg.. 305-583-8895 

IN Indianapolia Uberty Sla .. 317-888-8396 

MA Framingham, Gallsgher Assoca .. 617-626-2346 

Ml Grand Blanc, Inter-Comm. 313-595-0665 

TX DallaaTHTSIaCa . 214-783-1501 

WA Vancouver, Sla & Engrg. Assoc. . 206-573-5161 

LocaJ Distributors 

CA Garden Grova Allied Eictma . 714-554-0731 

CA Santa Clara Allied Eictma .. 408-727:1690 

CO Wheatridge, Allied Eictma . 303-425-7144 

CT Ridgefield PIC. 203-451-1533 

FL Margate, Allied Eictma . 305-973-3070 

MA Wilmington. Allied Eictma .. 617-942-0150 

Ml Battle Creek, Great Lakes Eictma .... 616-963-6282 


MAXON PRECISION MOTORS, INC., 838 Mitten Rd, 
Burlingama CA 94010. Tel: 415-697-9614, FAX: 415-697- 
2887; S/!s. Mgr.-Edward Graham . B*1278 

MAXTOR CORPORATION, 211 River Oaks Pkwy, San 
Jose. CA 95134, Tel: 408-432-1700, TELEX: 171074, FAX: 
408-434-6469; EmpL: 2500; S/a Mgr.-Jim Daly; Dist. Mgr: 
Bob Cascarino 

MAXWELL ELECTRONICS. P.O. Box 12033, Research 
Triangle Park, NC 27609, Tel: 919-846^1633; EmpL: 8; Sis. 
Mgr.* Joe Harrison 

MAXWELL LABORATORIES, INC, 8888 Balboa 
Avenua San Diego, CA 92123-1506, Tel: 619-279-5100, 
TWX: 910-335-2063, FAX: 619-277-6754; EmpL: 600; Sis. 
Mgr: William Fox (Proda) 


M^GILI! SWITCHES 

ELECTRICAL/ELECTRONIC PRODUCTS 

FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPOR ATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 


800-421-8855 

CA:800-252-4640 


TEL:213-660-1310 

FAX:213-660-5130 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-5100. FREE CATALDG 31EM on REQUEST 


iVtGILL 


Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World 


Onlers Placed by 3:00 pjn. are 
Shipped the Same Day 




(213) 452-1229 (415)835-1500 


1301 Olympic Blvd., ^ 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


MB DYNAMICS INC, 25865 Richmond Rd, Cleveland OH 
44146-1483, Tel: 216-292-5850, TELEX: 510-601, FAX: 
216-292-5614; EmpL: 45; S/a Mgr: Ed Peterson 

kaa 


FAX: 717-486-5920 

MCCOY ELECTRONICS CO., A Sub. of Oak 

Industries, lOO Watts SL P-O. Box B, Mt Holly Springa 
PA 17065, Tel: 717-486-3411, TWX: 510-650-3548; FSC 


No.: 00136; EmpL: 545 . A*1416-1425 

Local Sales Offices & Reps 

AL Huntsville,Eictm.Sla,Ina .. 205-533-1735 

AZ Tempo, Sunwest Mktg . 602-893-7677 

CA Mountain View, Thorson West. 415-964-9300 

CA Sherman Oaka Wos-K . 818-990-1302 

CO Littleton, Advanced Tech Mktg . 303-798-4200 

CT Hartford JMG, Ina.. 203-278-9709 

FL Oviedo, Conley & Assoca . 30^365-3283 

GA Norcrosa Eictm Sla, Ina . 404-448-6554 

IL Glendale Heighta Beta Technig Sis, Ina 

. 312-790-9886 

IN Kokomo, Schlllinger Assoc, Ina. 317-452-4057 

lA Cedar Rapida Lorenz Sla . 319-377-4666 

MD Baftimora Burgin-Kreh Assoca . 301-265-8500 

MA Norwood JMG, Ina. 617-762-5333 

Ml Southfield Fred K Gehrke & Assoa .. 313-559-5363 

MN Minneapolia Dunk^ Constta . 612-544-1070 

KS Merriam, Lorenz. 913-384-6556 

MO University City, Lor^ Sla, Ina ....... 314-997-4558 

NJ Medford Laka Gray Assoca . 609-953-9109 

NM Albuquerqua Sunwest Mktg. 505-898-6471 

NY Binghamtoa Foster & Wager, Inc.. 607-724-7093 

NY New Rochella Ascot Eictma . 914-235-8838 

NY Rochester, Foster & Wager, Ina. 716-385-7744 

NC Cary, Eictm Sla, Ina. 919-467-8486 

OH Cincinnati, Stegman Blaine Mktg . 513-729-1969 

OR Beaverton, Evergreen Mktg Grg. 503-643-8020 

WA Seattle, Evergreen Mktg Grp... 206-633-3160 

TX AustiaR.F.KimballCa . 512-443-5284 

TX Richardson, R F. Kimball Co. ......... 214-231-3447 



FAX: 516-586-5120 

MCG ELCTRNS., 12 Burt Dr, Doer Park NY 11729, Tel: 
516-686-5125; FSC No.: 29779; EmpL: 45; Sfe. Mgr: 


Carolyn Schultz. B«1350,1387-1400 

Local Sales Offices & Reps 

MA Woburn, EMS.. 617-229-6686 

MN SL Louis Pk, Electro Midwest. 612-922-7017 

NJ CaldwelL RTS Data. 201-228-5249 

NC Chariotta Data Directions . 704-588-7400 

OK Oklahoma City, (Computer Power. 405-848-2522 

TX Richardson, Devicea Ina . 214-991-1202 

MCGILL MANUFACTURING CO., INC., 909 North 
Lafayette Street Valparaisa IN 46383, Tel: 219-465-2200, 
FAX: 219-465-2456; EmpL: 296; Sis. Mgr: Tom 
Morris/pave Rickards. B*1798-1800 

Local Sales Offices & Reps 

AL HuntsviilaJamesEHeusserAgy. .... 205-836-3896 

AR Hot Springa Automation Suppi, Ina ... 501-767-6444 

CA Los Angelea Mark Waggoner. 213-904-0156 

CA Oceansida Mark Waggoner . 213-904-0156 

CA Rohnert Park, Joseph Foster . 415-930-3496 

CO Englewood E & M Sla. . 303-936-8957 

FL Tampa Monte Constantine. 813-985-4376 

IL Roscoa Richard Leff . 312-299-2354 

IN Bremen, Jan Richard Stahly. 219-282-3592 

Ml Chelsea Rick Mayday. 313-995-2965 

MN Anoka Steven Mau. 612-924-3440 

MO St Petera Neil Klocke. 314-947-2269 

NH Manchester, Michael Bowles . 603-644-7427 

NY Brooklyn, Brian Kelly. 718-830-5011 

NY Silver Creek Scott Earsing . 716-325-3485 

OH Columbua Michael Airey . 216-574-7164 

SC Columbia Harold Heaton.. 803-733-0941 

TN Nashvilla Richard Hardy .. 615-748-1150 

TX Dallaa Raley Sla Ca. 214-368-1683 

VA Ashland Hutcheson & Co.. 804-288-3236 

Wl Kenosha Wally Coats .312-299-2354 

Can Mississauga c3nL Marr Elea Ltd . 416-277-9481 


MCGUIRK ELECTRONICS CO. INC, 212 So. Main St P. 
O. Box 853, Middletoa MA 01949, Tel: 617-933-3500; FSC 
No.: 55902; EmpL: 10; S/s. Mgr: L McCarthy 


mci 


FAX: 516-587-0624 

MCI TRANSFORMER CORPORATION, 411 

Manhattan Ave, Babyloa NY 11704, Tel: 516-587-0510; 
EmpL: 50; Sis. Mgr: Timothy J. Williams 

.. A*2333-2343 

Local SeJes Calces & Reps 

MA Oranga MCI Transformers.. 508-544-8806 


nOKENZIE 

T E C N N O L O G Y 


FAX: 415-651-1020 

MCKENZIE TECHNOLOGY, 44370 Old Warm Springs 
Bh/d, Fremont CA 94538, Tel: 415-651-2700; EmpL: 1000; 
S/s. Mgr: Nancy Yinerts; Di&. Mgr: Vicky Wodopianov 
.... C*1437 


North American offices only. Fdr worldwide reps & distributors, see VoL W. EEM 1989 
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MDSCA 


Manufacturers and Sales Offices Directory 


Local Sales Offices & Reps 

AL Huntsville^Cartwright & Bean, Inc. .... 205-830-1540 

AZ Phoenix, Mercury Engrg Sis., Ino. 602-265-0344 

CA Pleasanton, Moulthrop Sis., Ino. 415-4650450 

CA Westminster, West Elctm. Sis. . 714-898-0120 

CA Westminster, West Elctm. Sis, Ino .... 213-493-5569 

FL Orlando, Cartwright & Bean, Inc.. 407-423-1756 

GA Norcross, Cartwright & Bean, irvx. 404-368-0160 

IL Elk Grove VL, Parcom, Ina. 312-228-6360 

IN Indianapolis Leslie M. DeVoe Ca. 317-842-3245 

KS Olathe, OTron . 915829-0073 

MA Harvard, Entprs Technig . 505772-6003 

MA Plainville,Entpr. Technig . 617-6954700 

Ml Roseville, JFCO, Inc.... 315771-8241 

MN Stillwater, The Kits Co.. 612-4358088 

MS Jackson, Cartwright & Bean, Inc.. 601-981-1170 

MO St Charles, C-Tron . 314-928-8078 

NY Hauppauge, Sticom. 515724-6814 

NC Charlotte, Cartwright & Bean, Inc. 704-536-0303 

NC Raleigh, Cartwright & Bean, Inc. 9158764130 

OH Van Dalia, JFCO, Inc. 513-8958322 

OR Lake Oswego, RTS, Inc . 5052444123 

TN Memphis Cartwright & Bean, Inc. 901-362-8345 

TX Dallas JYSCc. 214-3451650 

TX Dallas JYS Co, Inc . 214-3451650 

VA Front Royal, Eltron Sis, Ltd.. 703-6357201 

WA Vashon, RTS, Inc. 2052851363 

Wl Mequon, Parcom, Inc. 414-241-8544 

Can Ontario, White Radio Ltd. . 416-632-6894 

Local Distributors 

AL Huntsvilte, Allied Elctms Inc. 8004355700 

AZ Temps D.C. Elctms . 6024351234 

CA Fountain Valley, Comps Ctr, Inc. 714-9750433 

CA Fullerton, Pyramid Elctms. 714-7750781 

CA Los Angeles Allied Elctms . 714-6694190 

CA Milpitas R&D Elctra Parts. 405262-7144 

CA San Diego, Pyramid Elctms . 615271-5404 

CA San Francisco, Allied Elctms . 415487-5250 

CA Santa Clars Abacus Elctms. 405732-2000 

CA Santa Clars O.C. Elctms .. 4059851199 

CA Santa Clars Pyramid Elctms. 405727-9810 

CA Tustis D.C. Elctms. 714-2559066 

DC Allied Elctms Inc. . 3014251061 

FL Clearwater, Allied Elctms. 8004355700 

FL Pompano Bch, Allied Elctms Inc. 3054850500 

GA Atlants Allied Elctrns Inc. 404-377-3555 

IL Bensenvills Voyager Elctms Corp. ... 312-8651300 

IL Chicago, Allied Elctms . 312-697-6200 

MA Boston, Allied Elctms Inc . 617-942-3150 

MN Fridley, Voyager Elctms . 612-571-7766 

MN Stillwater, Elctm Depot Supp. Co.. 612-4359409 

NH Atkinson, Astrum Elctms . 6058953399 

NY Mineols Allied Elctms Inc. 5152452360 

NC Raleigh, Allied Elctms. 9158755845 

OH Cleveland, CAM RPC Elctm. 2154614700 

PA Pittsburgh, CAM RPC Elctm. 412-782-3770 

Rl Warwick, Cal-Greg Comps . 401-738-6170 

TX Allen, Prime Distbg Co.. 214-231-0170 

TX Dallas Allied Elctms . 214-5554370 

TX Ft Worth, Allied Elctms. 214-2659341 

TX Ft Worth, Allied Elctms. 817-3355401 

TX Stafford, Southwest Elctms, Inc . 7152454000 

WA Kent Pyramid Elctms . 206-872-5800 


MCL, INC,, 501 S. Woodcreek Rd, Bolingbrook, IL 60435 
4999, Tel: 312-7559500, TELEX: 910-6851899; FSC Nc: 
16469; EmpL: 110; Sis. Mgr: Frank Morgan 

. . D«1072-1073 

Local Sales C^ices & Reps 

GA Locust Grovs MCL, Inc/Bob Lundy .. 404-957-3413 

MCLEAN ENGINEERING, Zero Corporation, 70 

Washington Rd, Princeton Junction, NJ 08550, Tel: 605 
7950100, TWX: 5156852543; FSC Nc: 03522; EmpL: 
118; Ste. Mgr.* Craig A. Reed; ZXsf. Mgr.* Craig A. Reed 

.. C*1674-1675 


Local Sales Offices & Reps 

AL Huntsville, Over & Over, Inc . 205-837-7105 

AZ Fountain Hills Halbar Assocs . 602-837-2464 

CA Glendale Halbar Assocs. 8152458263 

CA San Mateo, Halbar Assocs . 4153494700 

CO Denver, Component Tech .. 3057555750 

FL Coral ^ngs Over & Over, Inc . 3057557050 

GA Norcross Over & Over, Inc. 404-449-6205 

IL Elmhurst Scott Assocs. 312-2755681 

MD Hunt Valley, Marktron.. 301-6251111 

MD Rockvitte, Marktron . 301-251-8990 

MA Uxbridge Motoreps. 5059852277 

NY Rochester, Tatty Assocs.. 7153251210 

Ml Roseville Jim Finnegan . 215398-6300 

MN Minneapolis Scott Elctm Sis. 612-9252985 

MO Grandview, Harris-Hanson. 8157656200 

MO St Louis Harris-Hanson. . 314-432-3611 

NJ Springfield Sylvester Assocs .. 201-3753324 

NM Albuquerque Fry-Gates . . 5052651525 

OH Cleveland Jim Rnnegan.. 215398-6300 


OH Vandalie Jim Finnegan. 515890-8322 

OR Beaverton, Halbar Assocs. 505226-0451 

PA Huntingdon Valley, Inacker Sis . 215947-5660 

PA Pittsburgh, Jim Finnegan . 412-8255400 

TX Houston, Mikx) Mktg . 214-7852716 

TX Richardson, Milco Mktg . 214-7852716 

WA Redmond Halbar Assocs . 205882-0990 

Can Guelph, OnL Hammond Mfg Co. . 515822-2960 

Local Distributors 

FL Ft Lauderdale Component Distrs .... 3059714950 

GA Norcross Component Distrs . 404441-3320 

Ml Ann Arbor, Wedemeyer Elctm Supg Co. 

. 313-6658611 

NC Raleigh, Component Distrs. 915834-9465 

TX Dallas Component Distrs . ,214-644-0373 

Can Guelph, Ontario, Hairirnond Mfg Ca .. 519-822-2960 


< i: < :o.\ ritt)i .i.i:ks 

MIDIVEST 


FAX: 612-569-0533 

MCLEAN MIDWEST, Sub. of Zero Corporation, 

4000 83rd Ava N, Brooklyn Pic, MN 55443, Tel: 612-561- 
9400, TELEX: 250883; S/s. Mgr.* J. Buyse 
. C*16751677 


Local Sales Offices & Reps 

AZ Phoenix, Howe & Howe Sis, Ina. 602-264-7971 

CA Lacuna Hills Western Automation .... 714-8556988 

CA Oakland, Powamatic Assocs. 415635-6825 

CO Boulder. Comp. Prod Sis Co.. 3055352800 

GA Norcross Hollingsworth & Still, Ina 

. 1-805241-5712 

IL Elmhurst Scott Assocs, Ina .. 312-2755681 

MD Rockville Marktroe Ina. 301-251-8990 

MA Chelmsford John E Boeing Co. . 617-2555800 

Ml E Detroit Jack M. Thorpe Ca . 315779-6363 

MN Minneapolis Scott Elctm Sis ......... 612-9252985 

MO St Louis Harris-Hanson Co.. 314432-3611 

NJ Franklin Lakes Hansen & Hughes Co. 

. 201-8458900 

NM Albuquerque Fry-Gates ina. 505262-1525 

NY EndwelL Reagan/Compar Albany, Inc. 

. 607-754-2171 

OH Cleveland Marlow Assocs . 215991-6500 

OK Tulse Mikx) Mktg, Ina. 915582-9411 

PA . Huntingdon Valley, Inacker Sis Ina ... 215947-5660 

PA Pittsburgh, Marlow Assocs, Inc.. 412-3455050 

TX Dallas Milco Mktg, Ina. 214-7852716 

WA Vashoe RTS Ina. 2052851363 



FAX: 512-984-6972 

3M-ELECTRONIC PRODUCTS DIVISION, P.O. Box 
2963, Austin, TX 787652963, Tel: 512-984-1800; Sfe. 


Mgr.* Bemie Graham. C*1438-1441 

Local Sales (Mices & Reps 

AK Anchorage . 907-561-1030 

CA Los Angeles. 215726-6423 

CA Sa San Francisco. 415571-6700 

GA Atlanta . 404-447-7000 

HI Honolulu . 808422-2721 

IL Chicago. 312496-6500 

MA Boston . 617-449-0300 

Ml Detroit.......*. 313-827-2450 

MN Eagan.. 612-7359378 

MO St Louis. 314-997-8500 

NJ West Caldwell. 201-5752000 

NC High Point. 9158857181 

OH Cincinnati . 515482-3100 

OH Cleveland . 215362-1700 

NJ Philadelphia. 609-662-7077 

TX Dallas. 214-324-8100 

WA Seattle . 205244-7200 

Local Distributors 

AL Huntsville, Powell Elctms. 2055352731 

AZ Phoenix, Arizona Comps Co. .. 602-2655655 

AZ TempeAcacla/VWR Elctms. 602-882-9054 

CA Costa Mess Powell Elctms . 714-754-1717 

CA Garden Grove Richey/Inpact Elctms 

. . 714-8950060,805227-0060 

CA Irvine Acacla/VWR Elctms...714-660-0834, 

215971-2428 


CA La Crescents Mulvin & Ca. 2152451081 

CA San Diege Acada/VWR Elctms ..... 6155654365 

CA San Diego, Rrchey/Impact Elctms, Ina 

. 615271-4511 

CA San Jose Powell Elctms. 4059459020 

CA San Jose Richey/Impact Elctms, Ina 

. 408432-7100 

CA San Jose, Shelley/Ragon. 405942-9111 

CA Sante Clare DC Elctm Suppi. 408-9851199 

CA Sun Valley, Richey/Impact Elctms, Ina 

. 0157653800,2158752862 

CA Sunnyvale Acacia/VWR Elctms. 4057457200 

CA Tustin, DC Elctms. 714-2559066 

CO Englewood, Shelley/Ragon . .. 305762-0670 

CO Lakewood Acacia/VWR Elctms. 305232-2882 

CT East Haven, JV Elctms. 2034652321 

CT YalesvilleSchaalAssocs/Deanoo ... 2052653779 

FL Clearwater, Tech. Sis. 8155357429 

FL Ft Lauderdale Powell Elctms. 3059755000 

FL Winter Park, Deanco. 305-671-5100 

GA Marietts Deanco . 404429-0126 

IL Chicago, NEP Elctms, Ina .. 312-6258400 

IL Mt Prospect Magnuson Elctms. 312-9550700 

IL Skokie EL/Mech.. . 312-967-8530 

IN Indianapolis Graham Elctms. 317-634-8202 

MD Columbis Aztech Elctms. 301-621-8890 

MD Columbis Powell Elctms.301-995-0410, 

301-6214070 In 

MD Gaithersburg Deanco . 301-9455444 

MA Allston, Vector Sis. 617-787-2790 

MA Burlington, Schaal Assocs/Deanco... 617-272-1506 

MA Canton, Richey/Impact Elctms. 617-821-1500 

MA Westboro, Powell Elctms. 617-366-6100 

Ml Grand Rapids RM Elctms. 615531-9300 

Ml Southfield Michigan Lectrols . 3153551350 

MN St Paul, Shelley/Ragon Elctms . 612-642-2828 

MO Indeperidence Shelley/Ragon Elctms 

. 815254-3410 

MO St Charles Lectronix ... 314-946-6424,8053253348 

MO St Louis El/Mech. 314-5274830 

NJ Clifton, J-Mar Elctms. 201-772-6400 

NJ Englewood Powell Elctms . 201-894-0800 

NJ Fairfield Deanco . 201-5757960 

NJ Union, Meridian SupPl .. 201-687-6220 

NM Albuquerque Alliance Elctms . 505292-3360 

NY Farmingdale Addem Distrs. 515752-9303 

NY Hauppauge Schaal Assocs/Deanco 

. 516434-7100 

NY Ithace Deanco . 607-2574444 

NY Ronkonkome Zenith Wire & Cable ... 5155851444 

NC Cary, Powell Elctms. 919467-1212 

NC Charlotte Elctms Mktg CorpL.704-394-6195, 

800432-0549 

NC Raleigh, Deanco, Ina . 915851-2065 

NC Raleigh, Meridian Suppi Ca. 915872-1565 

OH Columbus Elctms Mktg Core. 614-2994161 

OH Daytoe Elctms Mktg Corpi. 513-4394711 

OH Highland Heights Elctms Mktg Corpi 

. 215442-3441 

OK Tulse Norvell Elctms . 9156651247 

OR Beaverton, Acacia/VWR Elcims. 5056453377 

OR Beaverton, Shelley/Ragon. 503-641-1691 

OR Tualatin, Moore Elctms, Ina . 503-692-5333 

PA Malvern, Transtek Inds. 2152964400 

PA Philadelphia Powell Elctms.. 2153651900 

TN Nashville Graham Elctms. 615367-4400 

TX Allen, Prime Distrbg. 214-231-0170 

TX Austie Kent Elctms . 512-834-1900 

TX Austie Norvell Elctms. 512-837-5555 

TX Dallas Kent Elctms . 214-6652600 

TX Dallas Norvell Elctms. 214-233-0020 

TX El Paso, ERA Elctms. 915-8553600 

TX Houston, Kent Elctms. 7157857770 

TX Houston, Norvell Elcims. 715777-1666 

TX Plano, Tactic Elctms . 214422-0777 

WA Lynwood Blair Hirsh Co... 205774-8151 

WA RedrTx>ndShelley/Ragon Elctms .... 2058852220 

WA Seattle Carlyle Ina .. 205251-0700 

VA Virginia Bch., Deanco, Ina .. 8044953322 

Wl Milwaukee Elctra Expeditors Ina .... 414-2258100 

Can London,Ont,3M .. 515451-2500 


3M FIBER OPTIC PRODUCTS, INC, 420 Frontage 
Road W. Haven, CT 06516, Tel: 205934-7961, TELEX: 
358190; EmpL: 42; Sfe. Mgr.* Raymond Coulombe 

3 M PHOTODYNE INC, 3760 Calle Tecate Camarillo, CA 
93010, Tel: 805388-8378, TELEX: 151159, FAX: 1-805 
4959311; FSC No.: 59912; EmpL: 100; Sfe. Mgr: Hal 
Halpem; ZXsf. Mgr.* Hal Ha^pem 

MDF PRODUCTS INC., 7 Johnson Dr, Danbury, CT 
06811, Tel: 2057453579, TELEX: 4958051, FAX: 205 
744-2704; FSC Na: 60628 .. D-1321 

MDS CALIBRATION LAa INC, 437-H Mary Esther 
Oitoff, Ft Walton Beach, FL 32548, Tel: 904-664-1Z34; 
Sfe. Mgr: Gerry Drxron 



EEM1989 


North American offices otiiy. For worldwide reps & distributors, see VoL W. 


739 













































































































































































































MEADI 


Manufacturers and Sales Offices Directory 


MEA DIV^ See Mechanized Eictm. Assembly Div^ 
Universal Instrs. Corp. 

MEASUREMENTS GROUP, INC, Box 27777, Raleigh, 
NC 27611, Tel: 919-366-3800, TELEX: 62919594, FAX: 
919-365-3945 



FAX: 203-853-6244 

MEASUREMENT SYSTEMS, INC., 121 Water St, 
NorwalK CT 06854, Tel: 203-838-5561, TELEX: 6813573, 
TWX: 710-468-2185; EmpL: 97; Sis. Mgr: Tom Brass, Gen. 


Sis. Mgr.. □•IlSa 

LjocbI Sales Offices & Reps 

AZ Scottsdale, Advent Compa . 602-481-0044 

CA Anaheim, Gabriel & Assoc.. 714-531-7674 

lA Cedar Rapids, S & O Sla . 319-393-7331 

MD Columbia, Robert Eictm. Sla .. 301-995-1900 

MA Hudson, Data Rep. 50S481-0333 

MN Edina Eictm. Sla, Inc.. 612-933-9070 

MO St Louia J. S. DeWeese Co.. 314-469-7350 

OH Madina J.C.Hofstetter Co.. 216-241-4880 

PA Hickory, J. C. Hofstetter Co.. 412-356-2305 

TX Richardson, Scientific Sla Co. . 214-231-6541 

Va Richmond, Robert Elctra Sla . 804-276-3979 


MEC A/S, Industriparken 23, Ballerup, Denmark DK-2750, 
Tel: 011-4542973366, TELEX: 9125649, TWX: 2381- 
125649, FAX: 011-4542 681514; EmpL: 50 



FAX: 703-435-1837 

MECHANICAL ENTERPRISES, 461 Carlisle Dr., 
Hemdoa VA 22070, Tel: 703435-9496, TWX: 710-832- 
0942; EmpL: 25; S/s. Mgr, RK Twyford 
. . 8*1801,1876-1877 


Loca/ Sales Offices & Reps 

AL Huntsvilte, Remco. 205-533-3763 

CA Cupertino, West-Comp. 408-245-3100 

CA Irvine, Vale Electra Assoca.714-551 -4821, 

619-693-0113 

CO Boulder, Stratford Grp.. 303-530-3194 

CT Bristol, Technig. Prod. Grp.. 203-585-1643 

IL Arlington Heighta Coombs Assoca, Inc. 

. 312-439-9810 

IN Carmel, Newton & Assoc. . 317-848-2016 

MA Brooklina Technig. Proda . 617-731-0858 

Mi Jacksoa Norwood Scroggs Co.. 517-750-1170 

MS Jacksoa Doby Assoca. 601-981-1138 

NY CooperstowaFitzelieAssoc . 607-547-9333 

NY Hauppauge, Sticom. . 516-366-4221 

NY LeRoy, Fitzelle Assoca . 716-494-1554 

TX DallaaStasco. 214-239-4517 

Wl Milwaukee, Coombs Assoca, Inc. 414-351-6123 

Local [Xstributors 

CA Los Angelea Electric Switchea Inc ... 213-660-1310 

CA San Diego, Sigma Electma. 619-565-2000 

IL Wheeling, Hawk Elctma, Inc. 312-459-4030 

NY Yonkera Kintronica Inc . 914-968-7736, 

800-431-1658 



FAX: 517-782-2810 

MECHANICAL PRODUCTS INC., 1824 River St P. O. 
Box 729E, Jacksoa Ml 49204, Tel: 517-782-0391, TWX: 


810-253-0827; Ste. Mgr: Dave Olson .......... 8*1401 

Local SaJes Offices & Reps 

AL Huntsviiia Eiectro-Mech ..... 205-533-2100 

AZ Tempe, Cantec Sla, Inc .. 602-345-1276 

CA Los Angelea Universal Components Co. 

............ 213-641-4255 

CA Sunnyvale Pass Associates . .. 408-735-9040 


FL Orlando,Honeyco . 407-299-1000 

GA Atlanta Electro-Mech. 404-447-6478 

IL Barringtoa Pertiats Assoca. 312-381-6360 

MD Pikesvilla Muncy Sla ... 301-484-6376 

Ml Rockford, Aidamark.... 616-874-8744 

MN St Paul, Mackubin Grp.. 612-636-5686 

NH Durham, C. K Burnham Assoca. 603-868-2282 

NJ Pitman, Colrud Corp.. 609-589-5866 

NJ West CaidwelL Grimm, Siegel Assoca, Inc 

. 201-575-9300 

NC Raleigh, Electro-Mech . 919-851-8165 

OH Euclid, Rockford Controls Ohio, Inc.... 216-725-3705, 

Rl Johnston, C. K Burnham Assoca. 401-231-7475 

TN Jonesboro, Electro-Mech . 615-753-2964 

Can Downsview, Ont, Har Tech. 416-665-7773 

Can Pointe Claira Qua, Har Tech. 514-694-6110 

Local Distributors 

CA Gardena Cal Switch... 213-770-2330/213-538-9830 

CA San Carloa Campbell & George Co. .. 415-594-1994 

CA So. San Frandsco, Nasam, Inc ....... 415-872-1155 

FL Ft Uuderdale, Zelcon, Inc . 305-565-2555/6 

FL Lakeland, Wes-Garde Compa Grp. ... 800-282-7619 

IL Carol Stream, Wes-Garde Compa Grp. 

. . 800-323-9431 

IL Chicago, Nep Elctma ... 312-625-8400, 

KS Edwardsvilla Tennant Elctma . 913-441-1801 

KS Wichita Airtechnics. 316-267-2849 

MA Danvera RCI . 617-777-4441 

Ml Grand Rapida S & F Elec Supp. Co., Inc. 


MN Minneapolia Berquist. 612-835-2322 

NJ Mount LaureL Techtron Components Corp. 

.. 609-234-1940 

NJ Oakland, Relay Specialties. 201-337-1000 

NY Hauppauga Genelco 

. 516-231-1144/800-645-9802 

NY Hauppauga Sager Elctma. 516-289-9747 

NY Plainview, Unrose Elctma . 516-293-2520 

NY Woodsida Switches Unlimited. 800-221-0487 

OH Euclid, Rockford Controls Ohio, Inc ... 216-731 -5250 
TX Arlington, Bell Components Sis^ Inc. .. 817-461-5303 


TX Dallaa Associated Aircraft Supp., Inc 

. 214-331-4381 

Can Scarborough, Ont, Carsten Elctma Ltd. 

. 416-495-9999 

Can St Laurent Qua, Tara Inda Corp.. 514-331 -6550 

MECHANIZED ELCTRN. ASSEMBLEY DIV., 

UNIVERSAL INSTRS. CORP., See Dover 

Electronics Manufacturing 

MECHATRQNICS/SAB, INC., See Seattle Aircraft 
Bearings 

MECO INDUSTRIES, Mechanical Engraving Co., Inc, 
4500 Bullard Ava Bronx. NY 10470, Tel: 212-324-4455, 
FAX: 212-324-5500; FSC No.: 99040; EmpL: 35; S/s. Mgr: 
Bernard W. Mandel 

MEDA, INC., Macintyre Electronics Design Assocs, 
11260 Roger Bacon Dr, Sta 202, Reston, VA 22090, Tel: 
703-471-1445; EmpL: 8 

MEDIA RECOVERY INC, Box 1407, Graham, TX 76046, 
Tel: 800-527-9497, 214-630-9625 (Texas), TELEX: 73- 
2561; EmpL: 130; Sis. Mgr: J. Ricciardi 

MEISSNER INDUSTRIES, 551 Rte. 10, Dover, NJ 07801, 
Tel: 201-366-1700; Empl: 10 


MELCHER @ 


FAX: 508-879-8669 

MELCHER, INC., Melcher A.G., 200 Butterfield Dr, 
Ashland, MA 01721, Tel: 508-881-4715, TWX: 
5101003630; EmpL: 110; Sis. Mgr: Richard Sakakeeny 
.. 0*1910-1911 


Local Sales Off ices & Reps 

AL Huntsviiia Over & Over Inc.. 205-837-7105 

AZ Phoenix, Blackhart & Assoca.. 602-893-3488 

CA Huntington Beach, Mil-Corn Sla, Inc... 714-840-2424 

CA Los Altoa PEI Assoca. 415-968-4409 

CA Santa Clara Sourcetronics . 408-988-8801 

CO Englewood,TaylorMktg... 303-850-0207 

FL Altamonte Springa Over & Over Ina .. 305-332-1222 

FL Tampa Over & Over Ina .. 813^26-9100 

GA Norcrosa Over & Over Ina . 404-449-6205 

IL Arlington Hgta, Phoenix Eictm. Sla ... 312-394-4422 
lA Des Moin^ The Beams Ca. 515-255-1148 


MD Hunt Valley, Eagle Ste. Corp......... 301-666-3930 

MA Whitinsvilla Power Factor & Assoca .. 508-234-9878 
MA Whitinsvilla Power Factor & Assoca.. 617-234-6415 

Ml Troy, CB Jensen & Assoca - .... 313-643-0506 

NJ Englewooct Technimal ............... 201-569-4200 

NC Charlotta Over & Over Ina _..... 704-542-9111 

NC Raleigh, Over & Over Ina ... 919-782-9111 

OH Cleveland,BradcorElctrnaCo. ....... 216-671-1200 

OR Portland, Power Factor .. 5039292-0820 

PA Horsham, TMI . 215441-4300 


TX Richardsoa Jim D. Gray & Assoca, Ina 

.... . 214-699-9976 

TX Richmond, Jim D. Gray & Assoca, Ina 


.... 713-342-1710 

UT Ogden, Taylor Mktg. ... 801-546-9570 

WA Lynwood, Power Sources Unltd. . 206-743-6641 

Wl Oak Creek, Phoenix Elctma Sla. 414-764-1455 


me L c 0 R 


FAX: 609-393-9461 

MELCOR/MATERIALS ELCTRN. PRODS., 994 

Spruce SL Trentoa NJ 08648, Tel: 609-393-4178, TELEX: 
84-3314; FSC No.: 32333; EmpL: 180; Sis. Mgr: MA 


Levine . 8*1904-1905 

Local Sales Offices & Reps 
CO Fort Collina Rep Sis, Ina/Andy Comedi 

. 303-226-1504 

NY Rochester, R a Minges Agency. 716-328-3410 


-- Distributor - 

MELFESS FIVE, INC., 12304 Santa Monica Blvd, No. 
1 21, Los Angelea CA 90025, Tel: 213-826-8133,800-533- 
2297, FAX: 213-820-6958; EmpL: 4; Ste. Mgr. Michael S. 
Fisher...D-1096 


MELLES GRIOT, INC, 1770 Kettering St, Irvina CA92714, 
Tel: 714-261-5600, TELEX: 678447; EmpL: 110; Ste. Mgr: 
Candi Bauccio 

MEL-RAIN (X>NTROLS, 42974 M-43 Hwy, Paw Paw, Ml 
49079, Tel: 616-657-2527; FSC No.: 639; EmpL: 20; Ste. 
Mgr: Howard F. Walter 

MEMBRONICS DIVISION, Chicago Decal Company, 
3310 North Elston Avenua Chicago, IL 60618 Tel: 312- 
463-4007, FAX: 312-463-4065; Ste. Mgr: Dick Gomey 


MEMCOR-TRUOHM INC. 


FAX: 219-356-7376 

MEMCOR-TRUOHM, INC., 1320 Flaxmill Rd, 
Huntington, IN 46750, Tel: 219-356-4300, TWX: 510-601- 
7258, ESYLNK: 62938315; FSC No.: 24681; EmpL: 250; 


Ste. Mgr: Ray Vandeispool. A*1980,2131 

Local Sales Offices & Reps 

AL Huntsviiia Murcota .. 205-539-8476 

CA American Canyon, Jacobson & Assoa 

Cl\ Huntington Bch, MihCom Sla . 714-840-2424 

FL Indialantia Raycom. 305-727-8860 

GA Atlanta Murcota. 404-875-2525 

IL Chicago, D. Dolin Sla... 312-288-6200 

IN FtWaynaMenzeSla . 219-747-5616 

Ml St Clair ShoreaJM Thorpe. 313-779-6363 

MO St Charlea Hayes Elea Sla Co,. 314-946-6677 

NH Atkinson, Mark Rep Assoa . 603-382-9563 

NJ EnglewoodCliffaMasinEsoo..... 201-569-8868 

NY Hauppauga Masin Esco. 516-273-3500 

NY Marcellua Mullahy Sla Ina . 315-685-6280 

NC Burlingtoa Murcota. 919 t585-1577 

NC Winston-Salem, Murcota... 919-723-1001 

OH Cleveland, Glover Sla . 216-842-4520 

PA NewtownSquaraGMConneen ..... 215-353-2241 

TX dallaa SW Elctra Ind. . 214-233-9816 

TX Houston, SW Eictm. Ind... 713-729-1670 

WA Redmond, Barrett-Squibb .. 206-885-6991 

MEMODYNE, 200 Reservoir SL Needham Hgta, MA 
02194, Tel: 617-444-7000, TELEX: 92-2537, TWX: 510- 
600-8774, FAX: 617-449-7023; EmpL: 40; Ste. Mgr: 
Leonard Sacon. ... 0*1098-1100 


740 North American offices only. R>r worldwide reps & distributors, see Voi. W. 
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Manufacturers and Sales Offices Directory 


MEPCOP 


Local Sales Offices & Reps 

AL Huntsville, Dean Assocs.. 205-534-2255 

A2 Scottsdalei AML. 602-947-4297 

CA Carson, Amasco. 213-516-8561 

CT Portland, BBi Elclms . 203-342-0648 

FL Orlando, DAI Sis . 305-299-7754 

IL Elmhurst, Scott Assocs. 312-279-5681 

MD Sevema Park, Syronics. 301-544-8652 

MA Holbrook, McLellan Assocs. 617-767-4771 

Ml Detroit EOS Sys. 313-961-3042 

Ml Pontiac, EOS Sys, Inc. 313-338-2280 

MN Chanhassen, Jen-Ray Sys . 612-934-8607 

NJ BoontortPAF Assocs. 201-335-0680 

NY LiverpooL Syronics . 31&451-0968 

NY Smiditown, PAF Assocs. 516-360-0940 

OH Chesterland, EOS Sys. 216-729-2222 

OH Columbus EOS Sys . 614-228-3453 

OH Dayton, EOS Sys, Ins. 513-236-7676 

OH Huber Hgts, EOS Sys, Ins . 216-729-2222 

OR Lake Oswego, Syntek . 503-636-6793 

PA Sellersvills Penn-Tech Sis. 215-257-2756 

TX Irving, Trice MWg. 214-255-1877 

WA Kirkland, Syntek . 206-488-0394 


MEMORY PROTECTION DEVICES, INC, See Bogen 
Communications Ins 

MEMORY X, 5205 Kearny Villa Way, Na 106, San Diego, CA 
92123, Tel: 619-292-1151, FAX: 619-292-0774 


fricirif 


lAf 


FAX: 517-652-2659 

MEMTRON TECHNOLOGIES, INC., 1400 Weiss St, 
Frankenmuth, Mi 48734, Tel: 517-652-2656, 800-234- 
7525; FSC Na: 6 V 417; ErrpL: 116; Ste. Mgr: Daniel T. 
Ortner. B*1878 


IL Des Plaines Mepco/Centralab . 312-827-4487 

iN Ft Wayns Corrao Marsh, Ina .. 219-482-2725 

IN Greenfield, Carrao Marsh, Ina. 317-462-4446 

IN Indianapolis Leslie M Devoe Co.. 317-842-3245 

lA Cedar Rapids Lorenz Sis, ina. 319-377-4666 

KS Merriam, Lorenz Sts. 913-384-6556 

MD Columbis Delta III Assocs. 301-7304700 

MA Woburn, Mepco/Centralab . 617-430-6050 

Ml Farmington Hills Mepco/Centralab ... 313-553-6010 
MN Minneapolis Electric Comps Sis, Ina 

. 612-933-2594 

MO University City, Lorenz Sis. 314-997-4558 

NE Uncoln, Lorenz Sis. 402-475-4660 

NJ Englewood Cliffs Ed Glass Assocs... 201-592-0200 

NJ Mendham, Mepco/Centralab . 201-543-2556 

NY Binghamton, Empire Tech. Assocs ... 607-772-0651 
NY Skaneateles Empire Tech. Assocs, Ina 

. 315-685-5703 

NC Charlotts Over & Over, Ina. 704-542-9111 

NC Raleigh. Over & Over. 919-782-9111 

OH Dayton, Mepco/Centralab . 513-436-0066 

OH Wickllffs Mepco/Centralab. 216-731-7721 

OR Beaverton, Ellipse Mktg Grp... 503-642-1661 

PA Narberth, Bresson Assocs. 215-664-6460 

TX Austin, Mepco/Centralab . 512-331-8828 

TX Richardson, Mepco/Centralab. 214-231-8274 

WA Redmond, Eclipse Mktg. Grpi . 206-885-6991 

WA Spokans Eclipse Mktg Grpi . 509-922-3972 

Wl Milwaukes Mepco/Centralab. 414-2284244 

PR Hato Roy. M Anderson Co.. 809-751-2026 

Can MontreaL pa Philips Elctms . 514-342-9180 

Can N. Vancouver, BC. Arwrin Tech. Sis ... 604-980-4557 

Can Ottaws Ont, Philips Elctms . 613-722-1093 

Can Pickering, Ont, Alitemp Prod. Co. . 416-831-3311 

Can Pickering, Ont, McHugh Elctms . 416-831-4770 

Can Scarborough, Ont Philips Elctms .... 416-292-5161 
Can Scarborough, Ont, Philips Elctms .... 416-292-8200 
Can Vancouver, ac. Philips Elctms. 604-4354411 


MEPCO/CENTRALAB, North American Philips 
Corporation, 4561 Colorado Blvd, Los Angeles CA 
90039, Tel: 818-2404880, TWX: 910497-2282; S/s. Mgr: 
GOIIen. A*1123,1981; 8*1022-1023 


Local Sales Offices & Reps 

AZ Mess Inmark. 602-830-9104 

CA San Diego, Intramerica Technig. 619451-3383 

CA Saratoga Edward King & Assocs. 408-867-2111 

CO Boulder. R F. Mayo. 303442-2155 

FL Maitland, EIR Ina. 305-660-9600 

GA LawrencevilisTek-RepMktg,Ina .... 404-963-1600 

IL Wheaton, Chadra-Schilke & Assocs, Ina 

. 312-653-8126 

IN Indianapolis EMCI. Ina . 317-253-1668 

MA Framingham, Stone Compi Sis Corp. 

. 617-875-3266 

MO Saint Charles Buckman & Assocs.... 314-946-6201 

NY lslip.ABSTochnlgs,lna. 516-277-7010 

NY LiverpooL Syronics .i. 315451-0968 

OH Columbus Tom Mulligan Co. .... 614-457-2242 

PA Southampton, Carr^?bell Assocs. 215-322-6630 

TX Richardsoa Zonk & Assocs.214-238-7651, 

214-895-9131 

VA Alexandria Tech-Reps Ina. 703-370-2600 

WA Federal Way, K R Jensen Sis. 206-874-2772 

Can Toronto, Orit, Reptech. 416-863-9510 


MEPCq/CENmALAB 

§ A north AMERICAN PHIL IPS COMPAN > 


MEPCO/CENTRALAB, North American Philips 
Corporation, 5900 Australian Avenus W. Palm Bch, FL 
33407, Tel: 305-842-3201, TELEX: 820677, TWX: 510- 
952-7631, FAX: 305-863-1811 . A*1120 

MEPCO/CENTRALAB, North American Philips 
Corporation, 6071 St Andrews Rd, Columbia SC 
29212-3198, Tei: 803-772-2500, TELEX: 805024, FAX: 
803-772-2445; Sfe. Afgr.-B Cuirko. A*1120-1124 

DC Aiuminum Electrolytic Capacitors (Computer Grade, 
Radial) Military, Industrial & Consumer AC Motor Starts 
Film Capacitors (Fikn/FoiL Metallized) Tantalum 
Capacitors (Foil) Rim Trimmer Capacitors 

MEPCO/CENTRALAB, North American Philips 
Corporation, 7158 Merchant Ave, El Pass TX 79915, 
Tel: 915-779-3961, TWX: 910-964-1311, FAX: 915-775- 
0149; Sis. Mgr: a Ollen. . A*1124 

MEPCO/CENTRALAB, North American Philips 
Corporation, Airport Road, P.O. Box 760, Mineral Wells 
TX 76067, Tel: 817-325-7871, TELEX: GP.R- 
881857/aP.R-820545, FAX: 817-325-7876; Sfe. Mgr: N. 
Egeland. A*1981-1982,1984; 8*1022-1023 


MEP CONTROLS, Rising Sun Rd, Bordentown, NJ 08505, 
Tel: 609-298-7300, TWX: 510-685-3645, FAX: 609-298- 
1982;EmpL:25; S/s. Mgr.-Thomas Thom 


FAX: 407-881-3300 

MEPCO/CENTRALAB CORP. HDQRTR., North 
American Philips Corporation, 2001 w. Blue Heron 
Blvd, Riviera Beach, FL 33404, Tei: 407-881-3200, TELEX: 
136461, TWX: 810-848-0228; D/sf. Mgr.* Jess Hall 
. A*1120-1124,1981-1984; 8*1022-1023 


Local Sales Offices & Reps 

AL Huntsvills Over & Over. 205-837-7105 

AZ Temps Mepco/Centralab . 602-820-2225 

CA Anaheim, Mepco/Centralab. 714-441-0385 

CA Harbor City. Refrigeration Comp.. 213-325-3420 

CA Mission Hills Mepco/Centralab. 818-891-6299 

CA Mta View, Brooks Tech. Grpi . 415-960-3880 

CA Pleasanton, Mepco/Centralab. 415462-2833 

CA San Diego, Mepco/Centralab .. 61&453-0332 

CO Englewood Mepco/Centralab. 303-779-9696 

FL Altamonte Springs Mepco/Centralab 

.. 407-339-5073 

FL Ft Lauderdals Msxx)/Centralab. 305485-0115 

GA Norcross Over & Over, Ina. 404449-6205 

IL Bannockburn, GMR S^ Ina .... . ... 312-295-8440 


nwEPCQI VU. 


FAX: 619-481-1123 

MEPCOPAL COMPANY, 11468 Sorrento Valley Rd, San 
Diego, CA 92121, Tel: 619-453-0332, TELEX: 62547100, 

TWX: 910-337-1120; Empl: 160.A*2132-2134; 

8*1803 

Potentiometo’s (Cermet Carbon) Industrial & Military 
Loca/ Sales Offices & Reps 

AL Huntsvills Over & Over, Ina. 205-837-7105 

AZ Temps Mepco/Centralab . 602-820-2225 


CA Anaheim,Mepco/Centralab.. 714-441-0385 

CA Mission Hills Mepco/Centralab ... 818-891-6299 

CA Mta View, Brooks Tech. Grp. . 415-960-3880 

CO Englewood Mepco/Centralab . 303-779-9696 

FL Altamonte Springs Mepco/Centralab 

. 407-339-5073 

GA Norcross Over & Over Ina . 404449-6205 

IL Des Plaines Mepco/Centralab . 312-827-4487 

IN Indianapolis Leslie M. Devoe Co.. 317-842-3245 

lA Cedar Rapids Lorenz Sis Ina . 319-377-4666 

KS Merrian, Lorenz Sis Ina . 913-384-6556 

MD Columbia Delta III Assocs.. 301-7304700 

MA Stoneham, Mepco/Centralab. 617-932-4748 

Ml Farmingtos Mepco/Centralab. 313-553-6010 

MN Minneapolis Elea Compa. 612-933-2594 

MO Univer^ dty, Lorenz SI& Ina. 314-997-4558 

NE Lincols Lorenz SI& Ina. 402-4754660 

NY Binghamtos Empire Tech. Assocs ... 607-772-0651 

NY Rochester, Empire Tech. Assocs. 716-381-8500 

NY Skaneateles Empire Tech. Assocs ... 315-685-5703 

NC Charlotls Over & Over Ina . 704542-9111 

OH Dayton, Mepco/Centralab . 513-436-0066 

OH Wickllffs Mepco/Centralab. 216-731-7721 

OR Beaverton, Eclipse Mktg Grpi. 503-642-1661 

PA Narberth, Bresson Assocs. 215-664-6460 

TX Austin, Mepco/Centralab. 512-331-8828 

TX Richardson, Mepco/Centralab. 214231-8274 

WA Redmond Eclipse Mktg Grp. . 206-885-6991 

WA Spokans Eclipse Mktg Grp. . 509-922-3672 

Wl Milwaukes Mepco/Centralab. 4142284244 

Can Scarborough, Ont, Philips Elctms .... 416-292-5161 

Local Distibutors 

AL Huntsvills Hall-Mark Elctms. 205-837-8700 

AZ Phoenix, Hall-Mark Elctms . 602-437-1200 

CA Sunnyvals Hamilton/Avnet. 408-743-3355 

CO Englewood Shelley-Ragon . 303-762-0670 

CT Wallingford Marshall Inds. 203-265-3822 

FL OrlandsTRIna . 407-859-1000 

GA Norcross Hall-Mark Elctms . 404447-8000 

IL Chicags Nep Elctms. 312-595-8500 

IN Indianapolis Marshall Inds . 317-297-0483 

MD Columbia Aztech Elctms. 301-995-6800 

MA Wilmington, Marshall Inds. 508-658-0830 

Ml Uvonia Marshall Inds . 313-525-5850 

MN St Paul Shelley^Ragon. 612-642-2828 

NE Omaha Scott Elctms. 402-7346750 

NJ Cherry Hill Hamilton/Avnet. 608424-0100 

NY Ronkonkoma TTl Ina. 516-737-2000 

NC Raleigh, Hall-Mark. 919-872-0712 

OH Dayton, Bell Inds. 518435-8660 

OK Tulsa Hamilton/Avnet. 918252-7297 



Over 20,000,000 
Components In Stock | 

RESISTORS 


• MOV’S 

• CAPACITORS 

• THERMISTORS 

• NETWORKS 

• TRIMMERS 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

(814) 476-7774 


DISTRIBUTED' BY 

ADVACOM INC. 

5620 West Road • P. O. Box 296 
i McKean. PA 16426 


PA WATTS 800-352-0161 

FAX; 814-476-7724 



EEM 1989 


North American offices oniy. For woridwide reps & distributors, see VoL W. 
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MEPCOP 


Manufacturers and Sales Offices Directory 


OR Beaverton, Marshall Inds. ... 503-644-5050 

PA Norristown, Century Elea (^p...... . 21&^1-5400 

TX Ft Worth, TTI, Inc. .. . 817-695-3100 

WA Bellevue^ Marshaii Inds................ 206-747-9100 

Wl Milwaukee,MarshEtotrns. ............ 414-475-6000 

Can Scarborough, Ont, Philips Elctms. .... 416-292-5161 


MERCER ELECTRONICS, Simpson Electric Co, 853 
Dundee Ave, Elgin, IL 60120, Tel: 312-697-2260, TELEX: 
72-2416, FAX: 312-697-2272; Dist. Mgr: George Oskandy, 
Sis. Admiri Mgr. 

MERCURY PLASTICS, A UNIT OF ZERO CORP, 672 
FuUer Rd, Chicopee, MA 01020, Tel: 413-267-5561, FAX: 
413-592-5018; EmpL: 100; Sis. Mgr: Roger St Martin 

MERECO PRODUCTS DIV, Metachem Resins Coip, 
1505 Main SL West Warwick, Rl 02893, Tel: 401-828- 
4550; EmpL: 100; Sis. Mgr: John E Powell, Jr. 

MERET, INC., 1815 24th SL Santa Monica, CA 90404- 
4998, Tel: 213-828-7496, TELEX: 65-246 8 SNM, FAX: 
213-828-7567; FSC No.: 53071; EmpL: 55; Sis. Mgr: 


Jonathan Medved. . B«1215 

Local Sales Offices & Reps 

CA West Covina, Eureka Tech. Sis, Ina .. 213-331-8766 

CO Lakewood, Technical Mktg. MIg. Inc. .. 303-232-1516 

Ml Southfield, Video Concepts. 313-358-2679 

MO St Loui^ Engrg Svcs. Co. . 314-997-1515 

NM Albuquerque, Tech. Mktg. & M^ ...... 505-298-6893 

IL NorthrocK Emtech. 312-564-2505 

NY Elmsford, Metro-Tek Assoca... 914-347wtl 12 

PA Glenside, Wyncote Instrma. 215-572-6500 

TX Dallas, The Thorson Ca. 214-233-5744 

VA Fairfax, Schibley Assocs,lnc.. 703-591-3008 

WA Kirkland, Nycom Assocs. . 206-827-4544 


MERIX CHEMICAL CO, 2234 East 75th SL Chicago, IL 
60649, Tel: 312-221-8242; EmpL: 15; Sis. Mgr: E O. 
Sonneman; Dist. Mgr: E O. Sonneman 

MERRILL, INC, POB 308, 1316 Sumneytown Pike, 
Gwynedd Valley, PA 19437, Tel: 215-643-2116; FSC No.: 
58624; EmpL: 10; Sis. Mgr: J. Fournier 

MERRIMAC INDUSTRIES, 41 Fairfield PL West Caldwell, 
NJ 07006, Tel: 201 -575-1300, TELEX: 6853128, FAX: 201 - 
575-0531; FSC No.: 12457; EmpL: 300 

J. R. MERRITT CONTROLS, INC, 375 Fairfield Avo, 
Bldg., Stamford, CT 06902, Tel: 203-359-2113, TWX: 510- 
601-6932JRMC, FAX: 203-656-0162; Sis. Mgr: Earl Atkins 

MESUR-MATIC ELCTRNS, 10 Colonial Rd, Sta 6, 
Salem, MA 01970-2294, Tel: 617-745-7000; EmpL: 29; Sis. 
Mgr: Kosma L Evangeiidis 

METALINK CORPORATION, P.O. Box 1329, Chandler, 
AZ 85244, Tel: 602-926^797, TELEX: 4998050, FAX: 602- 
926-1198 

METHODE ELECTRONICS, INC, 7444 W. Wilson Avol, 
Chicago, IL 60656, Tel: 312-867-9600, TWX: 910-221- 
2468, FAX: 312-867-9130; EmpL: 2000; Ste. Mgr: S. 
Landeene 

METHODE ELECTRONICS, INC, Interconnect Prods 
Div, 1700 Hicks Rd, Rolling Meadows, IL 60008, Tel: 312- 
392-3500, FAX: 312-392-9404; FSC No.: 95354; EmpL: 
250; Sis. Mgr: Suzi Landeene; Dist. Mgr: Kathy Lindsey 

METRA BYTE CORP., 440 Myles Standish Blvd, 
Taunton, MA 02780, Tel: 508-880-3000, TELEX: 503989; 
FSC No.: 1 FG 11; EmpL: 115; Sis. Mgr: Bendrix Bailey; 


D/sf. Mgr.-Bendrix Bailey.. . D«1193 

Local Sales Offices & Reps 

AL Huntsville,MagaroAssocs. .. 205-882-0827 

AZ Phoenix, Louis James & Assocs.. 602-992-0872 

CA OrangaXaxSia . 714-998-8200 

CA Santa Clara, Nelson Eictra . 408-980-1950 

CO Cornmerce City, Louis James & Assocs. 

. 303-287-4657 

GA Atlanta, Magaro Assocs. ... 404-451-8862 

IL Chicago, Bemdt Assocs.. . 312-283-0713 

IN CarmeLBemdtAssocs... 317-844-0114 

Ml Livonia,LoWell-WendtMktg. .......... 313-464-2722 

MN Minnsapolls, Bemdt Assocs. .......... 612-546-2021 

NJ W. Caldwell, PCS.. 201-575-7464 

NC Greensboro^ Magaro Assocs... 919-294-4783 


PA Jenkintown, Monument Tech. Assocs. 

..... 215-884-3737 

ITT Salt Lake City, Louis James & Assocs. 

... 801-487-3851 

WA Woodinville, Louis James & Assocs. . . 206-788-5228 
Wl Milwaukee;BemdtASsocs. ... .1.... 414-545-8400 


Can St Laurant Quebec, Techmatron InsL Inc. 

........ 514-689-5889 

METRA INSTRUMENTS, INC, 1874 Lundy Ave, San 
Jose, CA 95131, Tel: 408-432-1110, TELEX: 296698; 
EmpL: 60; S/s. Mgr.’Douglas J. Stock 

METRAPLEX CORP, 5305 Spectrum Dr, Frederick, MD 
21701, Tel: 301-662-8000, TELEX: 697-4248 MPX CORP, 
FAX: 301-695-8099; EmpL: 105 

METRIC SYSTEMS, 645 Anchors SL Ft Walton Beach, FL 
32548-9990, Tel: 904-244-9600, TELEX: 70-2447; FSC 
Na: 12339; EmpL: 700 

METRIX INSTRUMENT CO, 1711 Townhurst Houston, 
TX 77043, Tel: 713-461-2131, TELEX: 77-5486, FAX: 713- 
461-8223; EmpL: 50; S/s. Mgr: W. B. Brown 

METROLAB INSTRUMENTS SA, 6, Chemin du Clos, 
Geneva (Lancy), Switzerland CH-1212, Tel: (41-22)79411 
21, TELEX: 41-22-794 11 20 

METRON OPTICS INC, P.O. Box 690, Solana Beach, CA 
92075-0690, Tel: 619-755-4477, FAX: 619-755-4752; 
EmpL: 22 

METROPOLE PRODUCTS INC, P. O. Box 309, Stafford, 
VA 22554, Tel: 703-659-2132, 703-971-7082, FAX: 703- 
659-2133; FSC No.: 55908; S/s. Mgr.’John DePaola 

METROSONICS, INC, Box 23075, Rochester, NY 14692- 
3075, Tel: 716-334-7300, TELEX: 853348, FAX: 716-334- 
2635; FSC No.: 55381; EmpL: 80; S/s. Mgr: R Branch; 
D/sf. Mgr.’S. Macioulis 



FAX: 201-679-3222 

METUCHEN CAPACITORS, INO, 139 White Oak Ln, 
P.O. Box 499, Old Bridge, NJ 08857, Tel: 201-679-3366, 
TWX: 716-998-0892; FSC Na: 55969; EmpL: 25; Sis. Mgr: 

George Wolter . A*1126-1133,1706-1707; 

C*1442-1445 

Local SsJes Offices & Reps 

MD Potomac, CE Tech. Elctms. . .. 301-235-1942 

MA Lowell, Undenwood Sis... 617-256-8191 

MO Grandview, R R Burton Assocs.. 816-763-5385 

NJ Brielle,EMCTechnlgsts.. 201-223-6699 

NY Medford, EMC Technigsts.. 516-286-5522 

PA So. Eastern. EMC Technigsts.. 215-265-1665 

MEYER WIRE & CABLE CO, DIv. of Cole Hersee Co, 
1072 Sherman Avenue, Hamd^ CT 06514, Tel: 203-281- 
0817. FAX: 203-281-9648; Empl.: 45; Sis. Mgr: Spencer G. 
Molloy.VPSIs. 

MFE INSTRUMENTS CORP, 19 Keewaydin Dr, Salem, 
NH 03079, Tel: 603-893-1921, ESYLNK: 953145; FSC No.: 
6695,6685,6625; EmpL: 60; S/s. Mgr: AV. Beauregard, 
Mgr. Mktg./Sls.; fXst. Mgr: Dennis Doscher 

MF ELCTRNS. CORP., 10 Commerce Dr, New Rochelle, 
NY 10801, Tel: 914-576-6570, TWX: 710-563-0643; FSC 
Na: 08111; EmpL; 100; Sis. Mgr: Zaw Nawaday; Dist. 


Mgr: Frank Aliberga. A«1426-1427 

Local Sales Offices 6 Reps 

AZ Scottsdale, Bill Earl Assoca . 602-944-3813 

CA Irvine, J. V. Earley & Assocs.. 714-833-1806 

CA San Jose, Mac Tron. 408-446-8224 

CO Denver, Matthews & Assocs.. 303-450-6476 

CT Meriden, Orion Group. 203-621-8371 

FL Tampa, SRT Mktg.. 813-884^05 

MA Wakefield, The Orion Group .. 617-245-5220 

MN Edina Peterson Sla & Assoa. 612-944-0030 

NC Raleigh, Tingen Tech. Sla . 919-878-4440 

OR Portland, Core II . 503-641-0877 

PA Prospect ParK ELF Sla. 215-534-3340 

TX Dallaa Matthews & Assoca. 214-248-7881 

WA Seattte, Core II Mktg.. 206-467-0622 

Local Distributors 

CA Anaheim, Pacesetter EIcbma. 714-779-5855 

CA BurbanKAtwaterEictma . 714-670-1426 

CA Sunnyvate, Pacesetter... 408-734-5470 

NJ Bellmawr, Mid Atlantic. 609-931-5303 

NY Bohemia RBD Elea ..... 516-589-7717 

NY Cea Islip, Domino Corr^>a .. 609-931-5303 

NY Ml Vernon, Janesway Elea. 914-699-6710 


MFG, Parabam Div, 1130 Watsoncenter Rd, Carson, CA 
90745, Tel: 213-549-5044; EmpL: 85 

MFI, 12-304 Santa Monica Blvd, Sta 121, Los Angelea CA 
90025, Tel: 213-826-8133, 800-533-2297, FAX: 213-820- 
6958 


MFM j -rECHNOlOGY, INC. 

- An Affiliate of UNITROOE Corporation 


FAX: 516-467-5176 

MFM TECHNOLOGY, INC., Affiliate Of Unitrode 
Corp., 200 Thirteenth Ave, Ronkonkoma NY 11779, Tel: 
516-467-5151, TELEX: 221-500ASAS; EmpL: 25 
.. . B*1279 


Local SsJes Offices & Reps 

IL Barrington, Design Corrpa . 312-381-7842 

CO Denver, Koenig Engrg... 303-799-6616 

NY Plainview, Motion Control Sla. 516-756-5656 

NJ Princeton, Assoed. Controls Ina. 609-799-7020 

OH Toledo, Cubbedge Controla Ina.. 419-535-5530 

OR Portland, ControlTek, Ina . 503-641-0876 

CA Alhamba C. E Melb Co.. 818-282-2000 

CA San Josa Motion Control-North . 408-997-0544 



FAX: 516-582-3229 

MG ELECTRONICS, 32 Ranick Rd, Hauppauga NY 
11788, Tel: 516-582-3400; EmpL: 14; Sis. Mgr: John 
Kibbit; D/sf. Mgr.-Stan Grey .. . 0*1043 

MHOTRONICS, INC, 960 Corporate Woods Pkwy, 
Vernon Hilla IL 60061, Tel: 312-948-5600, TWX: 910^86- 
0630, FAX: 312-948-5604; EmpL: 10; Sis. Mgr: David 
McFadden 

MICHIGAN MAGNETICS, 203 W. Third SL Vermontvilia 
Ml 49096, Tel: 517-726-0590, FAX: 517-726-0078; EmpL: 
50; S/s. Mgr.’Tom Krul 

MICREL SEMICONDUCTOR, 560 Oakmead Parkway, 
Sunnyvate, CA 94086, Tel: 408-245-2500, TWX: 910-379- 
0007, FAX: 408-24&4175; FSC Na: 60496; EmpL: 135; 
Sis. Mgr: Steve Kelly 

MICROAVIONICS CORP, 3198-K Airport Loop Dr, Costa 
Mesa CA 92626, Tel: 714-957-6904; EmpL: 15; Sis. Mgr: 
a H. Corzine 

MICROBAR SYSTEMS, INC, 785 Lucerne Driva 
Sunnyvate, CA 94086, Tel: 408-720-9300, TWX: 910-373- 
2047; S/s. Mgr.’W. Barrett Burton 

MICROCAP, INC, A MicroSemi Company, 501 South 
Andreasen Driva Escondido, CA 92025, Tel: 619-480- 
1906, FAX: 619-480-6741; Enr^L: 65; Sis. Mgr: Ken Milter, 
Sla Mgr. 

MICROCHIP TECHNOLOGY INC, Sub. of General 
Instrument Corp, 2355 W. Chandler BlvdL Chandler, AZ 
85224, Tel: 602-963-7373, TWX: 910-950-1963, FAX: 602- 
899-9210; S/s. Mgr.’Phil Hubbert 

MICRO-CIRCUIT ENGRG, See MCE Semiconductor 

MICRO-CIRCUITS CO., INC., 10792 MaubHn Rd, New 
Buffalo, Ml 49117, Tel: 613469-2727, FAX: 616469-2742 
.... C*1123 

MICRO-COAX COMPONENTS, INC, a UTI 
Company, Box E Collegevilia PA 19426, Tel: 215-489- 
3700, FAX: 215-489-1103; EmpL: 50; Sis. Mgr: Lloyd 
Deery 

MICRO<X)SM, INC, 15275 SW. Koll Parkway, Beaverton, 
OR 97006, Tel: 503-626-6100, TELEX: 759527 
(Microcosm UD), FAX: 503-644-9906; EmpL: 30; Sis. Mgr: 
M.L Epperson 


North American offices oniy. Fbr woridwide reps & distributors, see VoL W. 
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ManuftK:turers and Sales Offices Directory 


MICROS 



MICRO CRYSTAL DIVISION / SMH 

FAX: 212-505-6787 

MICRO CRYSTAL DIVISION, SMK 35 E 21st Street, 
New York, NY 10010, Tel: 212-505-5340. TELEX: 239 865 
etaun Ste. Mgr.* Thornas Carnazza; Oi^. Mgr.* Thomas 


Camazza. A*1429-1432 

Local Sales Offices & Reps 

FL Pompano Bch, H H P Assocs.. 305-971 -5750 

NH Nashua, Bell Controls . 603-882-6984 

OH Mt Orab, Ben Jenn Engrg. 513-444-3175 


MICRO MODE PRODS, 1870John Towers Ave, El Cajon, 
CA 92020, Tel: 619-449-3844, TWX: 910-331-1673; FSC 
No.: 15907; EmpL: 55; S/s. Mgr.* V. DeMarco; Dist. Mgr.- V. 
DeMarco 


Micro Mo 


FAX: 813-821-6220 

MICRO MO ELECTRONICS, INC., 742 2nd Ava S, St 
Petersburg, FL 33701, Tel: 813-822-2529, TELEX: 807- 
982; EmpL: 32; Ste. Mgr.* S. J. O'Neil 
. B*1220,1280-1283,1966; D*2245 


CA Houma,TerrebonneOaugeHouse ... 504-851-7871 

CA Laguna Hills, Cravins Assoa .. 714-240-7242 

CA San Diego, Cerco.......... 619-450-1754 

CA San Juan Capistrano, Craven & Assoca 

. 714-240-7242 

CO Denver, William Purdy Ca. 303-790-2211 

CO Englewood, Wm. J. Purdy Ca. 303-790-2211 

IL Lake Bluff, R & R Mktg Assoca... 312-295-6600 

MA Canton, N E E S Co.. 617-8204835 

MN Maple Qrova Elctm. Proda For ind.... 612-784-5554 

OH Cleveland, Jim Finnigan & Co.. 216-238-5905 

OH VandaliaJFCO. 513-890-8322 

OK Tulsa, Hugh J. Daly Ca. 918-494-7711 

OR Beaverton, PMS.. 503-641-9373 

OR Beaverton, Pacific Mktg Speciaiista Ina 

. 503-641-9373 

TX Austin, Sage Mktg. 512-335-0300 

EXP Herziia IsraeL ReiCom. 922-34254 


MICRO DATA SYSTEMS, P.O. Box 3278, Thomasville, 
GA 31799, Tel: 912-2281709, TELEX: 6503406939 MO 
CW;EmpL:5; S/s. Mgr.* Sid Davis; Dist. Mgr.* Sid Davis 


MICRO-MOUNTING DEVICES, 4092 Keith Dr, 
CampbelL CA 95008, Tel: 408-866-4626; FSC No.: 59058 


THERIS/^miSO 

MICRO DEVICES PRODUCT GROUP 



micronci 


FAX: 419-525-8344 

MICRO DEVICES PRODUCT GROUP, Therm-0- 

DiSC, Inc., 1320 South Main Street, P.O. Box 3538, 
Mansfield OH 44907, Tel: 4185288500, TELEX: 987455; 
S/s. Mgr.- Lanny Clark . B*1402,1921 

MICRODIMENSIONS, INC., 7345 Production Dr, 
Mentor, OH 44060, Tel: 218974-8070, FAX: 218974- 
1648; EmpL: 30 . B*1091 

MICRODOT, INTERCONNECT SYSTEMS DIVISION, 
201 Progress Dr, Montgomeryviile, PA 18936, Tel: 218 
6985373, FAX: 215-6985536; FSC No.: 91886; Sis. Mgr: 
K A Neumuller 

MICRODRY, INC, 7450 Hwy. 329, Crestwood, Kentucky 
40014, Tel: 502-241-8933, FAX: 502-241-5907; EmpL: 14; 
S/s. Mgr.* Frank Smith 

MICRO ELECTRONIC SYSTEMS, INC, 3 Quarry Road, 
Brookfield, CT 06804, Tel: 2087781440, 8082487254, 
TELEX: 969659, FAX: 208775-6903 


FAX: 618727-4436 

MICRONEL U.S., 2142F Industrial CL, Vista. CA 92083, 
Tel: 618727-7400; FSC No.: 61655; EmpL: 10; S/s. Mgr: 
N. Unko. C*1678-1679 

MICRONETICS, 36 Oak St, Norwood, NJ 07648, Tel: 201- 
767-1320, TWX: 718991-9603; FSC No.: 54487; EmpL: 
26; S/s. Mgr.* Dick Farrell 

MICRO NETWORKS, Unitrode Corporation, 324 Clark 
SL Worcester, MA 01606, Tel: 508852-5400, FAX; 508 
8588296; EmpL; 318; Sis. Mgr: Skip Osgood 

MICRONICS TECHNOLOGY INC., 7 Alexander Place, 
Glen Cova NY 11542, Tel: 5187585600, FAX: 518758 


5603; S/s. Mgr: John Mruz . A*1433 

Loca/ Sales Offices & Reps 

CA Pak) Alto, Microwave Mktg Assoa .... 418941-0247 

CA Westlake VL West Tech Microwava Ina 

. 818991-9219 

MD LaureL CSDS. 301-4983800 

MA NaticK Wayland Assocs.. 508-6586080 


MICRO-ETCH PRODUCTS, INC, 94 Dodge Ave, RQ 
Box 9712, Stratford, CT 06497, Tel: 208378-8610, FAX: 
208375-6276; FSC No.: 24846; EmpL: 42; S/s. Mgr: Frank 
Dichiara' D/st. Mgr.* Frank Dichiara 

MICROFLECT CO, INC, 3575 25th St SE, P.O. Box 
12985, Salem, OR 97309-0985, Tel: 5083689267, TWX: 
5185980107, FAX: 508363-4613; EmpL: 100; S/s. Mgr: 
John J. Kranitz 

MICRO HYBRIDS, INC, 2864 Route 112, Medford, NY 
11763, Tel: 518732-3448, FAX: 518732-3393; FSC Na: 
5962; EmpL: 7; S/s. Mgr.* Bruce Richardson 

MICRO INDUSTRIES, 691 Greencrest Driva Westervilla 
OH 43081. Tel; 614-895-0404, ESYLNK: 759200, FAX; 
614-882-6357; S/s. Mgr.* Susan Uwton; D/st. Mgr.* Walt 
Smucker 

MICRO INSTRUMENT COMPANY. 2250 Micro PL 
Escondido. CA 92025, Tel: 6187482010, TELEX: 882205 
MICROINST ESCD, FAX: 618746-0433; FSC Na: FSCM 
24836; EmpL: 45; S/s. Mgr: C. Marks (Eastern) 


MICRON INDUSTRIES. 1830 N. 32nd Ava, Stone Park, IL 
60165, Tel: 312-3480788, FAX: 312-345-0047; FSC Na: 
30882; En^L: 115; S/s. Mgr: Michael Kitun; D/st. Mgr: 
Mike Kitun 

MICRO-NOW INSTR CO, INC, 8260 N. Elmwood SL P. 
O. Box 1488, SkoWa IL 60077, Tel: 312-677-4700, TELEX: 
RCA 297214-MICRO-Ua FAX: 312-677-0394; FSC No.: 
33288; EmpL: 25; Sfe.Mgr_ C.Amow 


Local Sales Offices & Reps 

AL Huntsvilla W. A Brown instr.. 205-8389224 

CA Los Angelea Me Dougalt/Mc Laughiin 

. 213-477-8556 

CA Mountain View, Mark V Assoc.. 418964-6275 

CO Boulder. K Bass Assoca . 3084987509 

CT Wallingford, Pat Jenks Assoa. 2082681741 

FL Orlando, W. A Brown Instrs, Ina. 407-6489660 

GA Norcrosa W. A Brown Instrs, Ina. 404-4487160 

MA Beverly, Pat Jenks Assoa . 508921-4600 

NM Albuquerqua IMEC. 5088885010 

NY ESyracusaEMTech . 315-437-6410 

NY Kings ParK USTM Tech. Mktg. 518724-1542 

WA Seattte, Datacom . 2082882525 


MICROLAB/FXR, 10 Microlab Rd, Livingston, NJ 07039, 
Tel: 201-992-7700, TWX: 718994-4850; FSC No.: 00929; 
EmpL: 80 

MICRO LAMPS INC, 1530 Hubbard, Batavia IL 60510. 
Tel; 312-879-0900; Sfe. Mgr.* Shirley A Jaeger 



Local Distributors 

CA Burlingama Rose Elctma . 4183482740 

CA Canoga Park, Myco-Vickers . 2183482025 


CA Costa Mesa Orange County Compa 

. 714-9783597 

CA Huntington Bch, Wyle Labs 

. . 714-891-80087388900 


CA San Diego, Neumann Elctma. 6186983005 

CA San Diego, Shelley Elctma . 618453-7133 

CA San Diego. ShelteY-Ragon ... 619-4587133 

CA San Josa Rose Elctms. . 408943-0255 

CO Englewood, Arrow Elctma. 3087984444 

MN Minneapolia Electronic Center, ina . 612-3782442 

MN Minneapolia Electronic Ctr. .. 612-371-5200 

NH Atkinson, Astrum Elctma . ^8983399 

NH Harnpstead, Astrum Elctms.. 6083285656 

NY New Rochella Derf Elctma .. 914-235-4600 

NY OceanskJa Tritech . 5186786222 

OH Toledo, J R Inds. . 4188681408 

PA McKean, Advacom . 814-4787774 

TX Ft Worth, Industrial Elect. 817-731-7321 

UT Provo,Central Utah Elctms. Supp. .... 801-3787522 

Ur Salt Lake City, Nytronics. 808242-7612 

VT Salt Lake City, Nytronics. 801-973-6359 


EXP Basle, SwitzerlarKj, Siabalco W. Siegrist & Co. AG 

. 848962851 

EXP Huntingdaia Australia Stewart Elctm Comps. Pty. 

. 798AA36908 

MICROPAC INDS, INC, General Sensors Div, 905 E 
Walnut SL Garland, TX 75040, Tel: 214-272-3571, TWX: 
9188685186, FAX: 214494-2281; EmpL: 120; Sfe. Mgr: 
Richard Schlueter 

MICROPHASE, 587 Connecticut Ava, NonMalk, CT 06856, 
Tel: 208866-8000, TWX: 710-468-0003; ErrpL: 230; Sfe. 
Mgr: F. S. Parin 


MICRO PLASTICS INC, Hwy 178 North, P.O. Box 149, 
Flippia AR 72634, Tel: 501-4582261, TELEX: 783036, 
FAX: 501-453-8676; FSC Na: 13764; EmpL: 150; Sfe. 
Mgr.* J. K Beijen; D/^. Mgr.* N. Vandermast 

MICROPLEX, INC, 1977 State College Blvd, Anaheim, CA 
92806, Tel: 714-9788833, 714-6341535, FAX: 714-634 
8375; EmpL; 30 


MICRO PNEUMATIC LOGIC, INC, 2890 N. W. 62nd 
Street, Fort Uuderdala FL 333081786, Tel: 308978 
6166, TELEX: 522316. ESYLNK: 62202960, FAX: 308978 
6339; EmpL: 100; Sfe. Mgr: Brian Irving 

MICRO POWER INTL, INC, 10770 Black Mountain Rd 
Sta 248, San Diego, CA 92126, Tel: 618271-0831, 618 
271-5942; EmpL: 58 


MICRO POWER SYS. INC, 3151 Jay SL Santa Clara CA 
95054, Tel: 408727-5350, TWX: 9183380154, FAX: 408 
7489045; FSC No..* 54186; EmpL: 200; Sfe. Mgr: Jim 
Young; Dfef. Mgr.* Jim Young 

MICRO-PRODUCTS ENGINEERING CO, 230 
Ridgewood Ava, Newark, NJ 07108, Tel: 201-8248467, 
FAX: 201-8245668; EmpL; 100; Sfe. Mgr: Gerald Muller 


MICROMETALS, 1190 N. Hawk, Anaheim, CA 92807, Tel: 
714-6387420, TWX: 918591-1690, FAX: 714-6385891; 
FSC Na; 12856; EmpL; 70; Sfe. Mgr: K Baker, Jr. 


Local Sales C^^ces & Reps 

IL St Charlea Atwater Assoa . 312-6682303 

MA Westborough, Anchor Engrg ......... 617-8982724 

Ml Ypsilanti, Atwater Assoca.. 3184882251 

MN St PauL Atwater Assoca .. 612-572-4135 

NY HempsteadKahganSla .............. 5185382300 

Wl West Bend Atwater Assoca__ 414-338-3881 


FAX: 818-3586478 

MICRO-OHM CORP., 1088 Hamilton Rd, Duarta CA 
91010, Tel: 818-3575377, TWX: 918587-3425; FSC No.: 
20940; EmpL: 109; S/s. Mgr: Chaa Schwab; Dist. Mgr: 
Chaa Schwab. . A«19881990; B*1907 

Local Sa/es Off toes & Reps 

AL Huntsville,Remco ... 208533-3763 

AZ Phoenix, Toward Engrg . 602-9583193 


MICROSEMI CORP, 2830 S. Fainriew SL Santa Ana CA 
92704, Tel: 714979-8220, TELEX: 4720306, FAX: 714 
557-5989; FSC Na: 14552; EmpL: 1200; Sfe. Mgr: Ed 
Lord; Dfef. Mgr: G Avila 

MICROSEMI CORP. COLORADO, Microsemi Corp, 
800 Hoyt SL Broomfield CO 80020, Tel; 3084682161, 
FAX: 3084683775; EmpL: 140; Sis. Mgr: Ftobert H. 
Werner, Dfef. Mgr.* George Avila 
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MICROS 


Manufacturers and Sales Offices Directory 


MICROSWITCH 

a Honeywell Division 

MILITARY SPECIFIGATION, AEROSPACE 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 


E LECTRIC SWITCHE S 

1 N C OB P O B A T E D 
2478 Fletcher Dr., Los Angeles, California 90039-2897 


I JjJ} 800-421-8J55 TEL:213-660-1310 

CA:800-252-4640 FAX:213-660-S130 


•mi 


AIicrosqnics 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 31EM on REQUEST 


I , I 

RELAy/SpECIAlTIES 

Much more than Relays... 

SWITCHES - TIMERS • RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES • TERMINAL BLOCKS • DIODES 


FROM STOCK 

MICRO SWITCH 
SWITCHES 

SNAP, LIMIT, PROXIMITY, 
SEALED, OIL TIGHT, SOLID STATE, 
PHOTOELECTRICS & SENSORS 


FAX: 617-337-4208 

MICROSONICS INC., 60 Winter St, Weymouth, MA 
02188, Tel: 617-337-4200, TWX: 710-388-6833; FSC No.: 
11869; EmpL: 200; S/s. Mgrj James Crehan ... A*1442 

ideal Safes Off ices & Reps 

AZ Scottsdale, Detomasi & Grupp. 602-947-3724 

CA Los Altos, Kolm Mktg. 415-948-2635 

CA Torrance, Detomasi & Grupp . 213-618-8898 

FL Orlando, Brennan Assoc. . 813-446-5006 

lA Cedar Rapids, S & O Sis. .. 319-363-7323 

MD EllicottCity,VJ».L . 301-461-2525 

MA Lexington, O’Sullivan & Murphy. 617-862-6570 

NJ Glen Gardner, F & M Tech. Sis.. 201-832-7216 

NY Liverpool, R & D Assocs. . 315-457-0100 

OH Dayton, Rixan Assocs., Ina . 513-222-0011 

TX Dallas, Gamma Opt. 214-783-4758 


MICRO swrrcH 

a Honeywell Division 

FAX: 815-235-5574 

MICRO SWITCH, A Honeywell Div., 11 W. Spring St, 
Freeport IL 61032, Tel: 815-235-6600, TELEX: 257499, 
TWX: 910-642-0922; Empl: 3000; S/s.Mgr. J.J.Tropsa; 
Dfef.Mgr.-R A.Gamer .. 8*1804-1813 

Local Sales Offices & Reps 

CA Orange. 714-953-4875 

CA San Jose. 408-433-3008 

CO Englewood. 303-792-1632 

CT Glastonbury. 203-695-4011 

GA Atlanta . 404-248-2565 

IL Bensenvllle. 312-860-3968 

lA Bettendorf. 319-359-3441 


MA Newton. 617-969-0265 

Ml Southfield . . ........... 313424-3569 

MN Minneapolis . 612-830-3516 

MO St Louis. 314-569-7620 

NJ Westfield. 201-233-9200 

NY Rochester.. 716-272-4333 

NC Charlotte. 704-3644770 

OH Brooklyn Heights. 216-459-6075 

OH Dayton... 613-237-4075 

PA Valley Forge.. 215-666-8340 

TX Dallas. 214-701-2876 

TX Houston. 713-780-6651 

WA Bellevue. 206453-7591 

Wl Brookfield . 414-784-6260 

Can Edmonton. 4034834727 

Can Ottawa .. 613-224-3822 

Can Scarsdale . 416-293-8111 

Can Vancouver . 604430-3100 

Can Winnepeg . 204-783-4545 

MICRO/SYS, 1011 Grand Central Avei, Glendale; CA 
91201-3010, Tel: 818-2444600, TELEX: 170788 

MICROSYSTEMS DEVELOPMENT CORP, INC, 
1560TeaneckRd,Teaned<, NJ 07666, Tel: 201-837-0051, 
FAX: 201-837-0504; Sfe. Mgr: L a Mansoor 

MICRO SYSTEMS ENGINEERING, INC, 6024 S.W. 
Jean Rd, Lake Oswego, OR 97035, Tel: 503-635-4016, 
TELEX: 151-538, FAX: 503-635-9610; FSC No.: 75800; 
EmpL: 110; Sis. Mgr: Maury Reiter 

MICROTECH, 1420 Conchester Hwy, Boothwyn, PA 19061, 
Tel: 215459-3566; EmpL: 22; S/s. Mgr.-K Carter 

MICRO TECHNICAL INDUSTRIES, 23132 U Cadena 
Dr. Ste. E, Laguna Hills, CA 92653, Tel: 714-855-4326, 
TELEX: 371-9688, FAX: 714-855-9545; EmpL: 20; S/s. 
,Mgr: Joe Duarte 

MICROTOUCH SYSTEMS INC, Ten State Street 
Woburn, MA 01801, Tel: 617-935-0080, TELEX: 530264; 
FSC No.: 935-0133; EmpL: 60; S/s. Mgr: William N. Keller 





FREE...NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRITE TODAY 

TOLL FREE 
800-526-5376 
NEW JERSEY 
201-337-1000 


RElAyXSpECIAlTIES 

17 RARITAN ROAD • OAKLAND, NJ 07436 

MICRO 
SWITCH 

a Honeywell Division 


Franchised Stocking Distributor 
FAST ENGRAVING SERVICE 


KIMLkTATa 


ELECTRONICS. INC. 

1009 BOSTON POST ROAD 
MAMARONECK, NY 10543 
TEL: 914-698-9332 • FAX: 914-698-9456 


TOLL FREE (Oulside N.Y.) 

800 / 431-2625 


n CALL 

Peerless 

mm FOR THE 
mMFULLUNEOF 

■ MICROTRAN 

TRANSFORMERS 

im’6f^’2268 



ELECTRONICS 
(415) 834-5888 

610 E. lOtti St., Oakland, CA 94606 




NHCROTRAN 


(213)452-8002 

J220 Olympic Bl , Santa Monica, CA 90404^ 


FAX: 516-561-1117 

MICROTRAN CO. INC., 145 E Mineola Ave, P. O. Box 

236, Valley Streant NY 11582, Tel: 516-561-6050, TWX: 

510-225-8412; FSC No.: 00348; EmpL: 75; Sis. Mgr: W. 

Benscher. A*12S3,2214,2344-2360 

Loca/ Sales Offices & Reps 

AL l^luntsville; Over & Over. 205-837-7105 

AZ Scottsdale; F. Schoeffler. 602-948-1004 

CA Campbell, Kottmeier Assocs.. 408-371-8700 

CA Walnut Cook Entprs. . 714-594-0091 

CO Englewood, Omega, Ltd.. 303-762-1921 

FL Altamonte Springs, Over & Over, Ina/FL 

.. 407-332-1222 

FL Coral Springs, Over & Over, lnc./FL... 305-753-7050 

FL . Tanpa, Over & Over, lnc./FL . 813-626-9100 

GA Norcross, Over & Over . 404449-6205 

IL Wheaton, Chadra-Schilke Assoa . 312-653-8126 

IN Fishers, R & D Eictm. Sla. 317-849-2026 

lA Marion, AEM, Inc... 319-377-1129 

KS Lenexa, AEM, Inc.. 913-888-0022 

MD Baltimore; Butgirv-Kreh Assocs.. 301-265-8500 

MA Reading, Meco, Ina. 617-944^660 

MN MInnneapolis, RK Sales . 612-571-1001 

MO St Louis, AEM, Ina .... 314-298-9900 

NJ Englewood Cliffs, E Glass Assocs. ... 201-592-0200 

NM Albuquerque, C.T. Carlberg & Assoca 

. 505-836-1448 

NY Marcellus, Mullahy-Welch Sis. . 315-673-3891 

NY Rochester, J.G. Welch Assocs.. 716-244-1100 

NO Charlolle, Over & Over . 704-542-9111 

NC Raleigh, Over & Over Ina. 919-782-9111 

OH Columbus, John O. Olsen Ca . 614478-9911 

OH Garfield Heights, J.O. Olsen. 216-662-3454 

OH Goshen, J.O.Olsen Ca .. 513-722-3320 

PA Jenkintown, Arnold Assocs.. 215-887-7870 

PA Pittsburgh, JO. Olson Ca.... 412-279-2550 

TX Houstort Spectra Sis. CorpL.. 713-270-8212 

TX Richard^ Spectra Sb. Corp.. 214-234-3600 

VA Lynchburg, Burgin-Kreh Assocs. .. 804-239-2626 

Can Montreal, Quebea H. W. Brieger Sis., Ina 

.. 514486-5869 

Local DisOibutors 

AL Bimfiingham. MG Elctma & Equip. .... 205-328-4525 

CA FullertortPyramid/Fullorton .. 714-773-0781 


North American offices only. For woridwide reps & distributoi^ see VbL W. 
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MIDTEX 


Manufacturers and Sales Offices Directory 


CA San Diego. Pyramid Eictms. . 619-271-5404 

CA San Jose. Sierra West Eictms.. 408-435-7477 

CA Santa Clara, Pyramid Eictms.. 408-727-9810 

CA Santa Monica, Master Distrs.. 213-452-1229 

CO Englewood, Shelley/Ragon Ina. 303762-0670 

FL Largo, Elctra Precepts of Florida . 813-544-3636 

FL Pompano Beach, Peerless Radio Corp. 

. . 800-327-4993 

IL Northbrook, Classic Comp. . 312-272-9650 

IN Indianapolis, Bell Inda/Graham Elctma 

. 317-634-8202 

lA Cedar Rapids, Deeco, Inc. . 319-365-7551 

MA Hingham, Sager Elec. Supp. . 617-749-6700 

MN Minneapolis, Bergquist. 612-835-2322 

NJ Kenilworth, Federated Eictms. . 201-272-0505 

NM Albuquerque, Walker Elctra Supp. .... 505-8832992 

NY Buffalo, Summit Distrs.. 713887-2800 

NY Johnson City, Help Eictms. . 607-7233528 

NY Lynbrook, Peerless Radio. 5135932121 

NY Rochester, Summit Distrs. . 713334-8110 

NC Raleigh, Southeastern Eictms.. 9138232311 

OH Dayton, JA Becker Co.. 5132231341 

PA McKeesport, Bamo Radio Co.. 412-751-5971 

PA Philadelphia, Shap Eictms,. 2139633300 

TX Houston, Lenert Co. . 7132231465 

WA Redmond, Priebe Elctma. 203881-2363 

Wl Mequon,Lake-ViewElctmaCorp. .... 414-377-8250 

Wl New Berlin, Classic Compi. 414-7835300 


MICROWAVE APPLICATIONS GROUP, 3030 Industrial 
Pkwy, Santa Maria, CA 93455, Tel; 8039235711, TWX: 
(MAGSAMA) 913351-5808, FAX: 8039235903; FSC No.; 
26357; EmpL: 60; Sis. Mgr: D. W. Prigge 

MICROWAVE DESIGN SVCS., INC, 437-H Mary Esther 
Cutoff, Ft Walton Beach, FL 32548, Tel; 904-664-1234 

MICROWAVE DEVELOPMENT LABORATORIES, 10 
Michigan Dr, Natick, MA 01760, Tel: 617-655-0060, TWX: 
713386-6850, FAX: 617-655-6972; EmpL; 180; Sis. Mgr: 
R Tucker 


Local Sales Offices & Reps 

AZ Phoenix, Blackhart Assocs. . 602-8933488 

CA Chino, MDL W. Coast. 714-628-4731 

CA San Mateo, H. R Grove. 413579-0555 

CO Boulder. Herb Bass Assocs. . 3035337509 

FL Winter Springs, Hi Co. . 407-3633867 

lA Marion, Ensco-Rep . 313377-8551 

KS Wichita, Ensco-Rep. 316-6831070 

MA Wayland, Hi-Tech Sis, . 617-6533838 

MO Ma^and Heights, Ensco-Rep . 314-4233935 

NY DeWm, D.a Assocs. . 315-446-0220 

NY Great NecK Trionic. 516-4632300 

NC Raleigh, M. Lader Co.. 9138433253 

PA Conshohocken, M. Lader . 2138233177 

TX Dallas, Texas Microwave .. 214-351-4773 

UT BountifuL Herb Bass Assocs. . 801-2937100 

VA Alexandria, Vanguard Engrg.. 7037631660 

WA Seattle. JJ. Assocs.. 2032436619 

Can MontreaL RF Microwave Ltd. 514-3332335 


MICROWAVE DIODE CORP, Washington St-Box 250, 
W. Stewartstown, NH 03597, Tel; 6032433362/3363, 
FAX: 6032438161; FSC No.: 57777; EmpL: 15; Sis. Mgr: 
Daniel E Shea 

MICROWAVE FILTER INC., 6743 Kinne SL East 
Syracuse, NY 13057-0486, Tel: 315-437-3953, 800-443 
1666, TELEX: 249-613, FAX: 315-4631467; FSC No.: 
27834; EmpL; 95; Sis. Mgr: E Bostick, Sis. & Mktg. 

. . A«1703 


Local Sales Offices & Reps 

MD LaureL CSDS, Ina . 301-4933800 

NH Brookline, Higgins Microwave. 603-6731862 

PA Ambler, Beta Sis. . 215-641-9776 


MICROWAVE PRODUCTS DIV, Adams-Russell 
Elctm& Co. Inc, 9533 Irondale Ave, Chatsworth, CA 
91311, Tel: 818-882-3434, TWX; 913494-2771, ESYLNK: 
62770857, FAX: 8137038094; FSC No.: 16798; EmpL; 
100; S/s. Mgr.* Steven J. LaLonde 

MICROWAVE SOLUTIONS, INC, 3200 Highland Ava, 
Ste 3A National City, CA 92050, Tel: 619-474-6906, FAX: 
6132632995; FSC No.; 65151; EmpL: 12; S/s. Mgr: 
Edward M. Teyssier 

MICROWAVE SYSTEMS INC, 6075 E Molloy Rd, 
Syracuse; NY 13211-2100, Tel: 315-437-9951, TWX: 713 
541 -0408, FAX: 315-437-8095; FSC No.: 26058; EmpL: 35; 
S/s. Mgr.'Diane L Conklin 

MIDCOM, INC, 121 Airport Dr, Watertown, SD 57201, Tel: 
603886-4385, FAX: 60388&4486; EmpL: 200; Sis. Mgr: 
Dean Ward 


MIDDLEBERG CORPORATION/MIDDCO 

CONNECTORS, 95 Albany Turnpike, Canton, CT 06019, 
Tel: 2036938361, FAX: 203-693-6403; EmpL: 20; S/s. 
Mgr: Judy Nelson 

MID-EASTERN INDUSTRIES, 100 Campus Dr, RR30, 
Ml Holly, NJ 08060, Tel: 603267-3811, FAX: 603267- 
3813; FSC No.: 06179; EmpL: 10; Sis. Mgr: Daniel 


Ellenback . . D«1912-1916 

Local Sales Offices & Reps 

CA Los Angeles, Dyna Sis. . 2132631175 

CA San Ramon, Tech. Consits. . 4138330829 

IL Des Plains, MarsiarxJ Assocs, Ina .... 312-2932620 
IN Indianapolis, Marslarxl Assocs, Ina ... 317-2935437 
lA Cedar Rapids, Marsland Assocs, Ina 

. 313364-1575 

Ml Warren, Dietrich & Assocs.. 313751-4990 

MN Minneapolis, Marsland Assocs, Ina ... 612-545-4481 

MO SL Louis, Marsland Assocs, Inc. . 314-991-1399 

NH Londonberry, Bennetron . 603732-^092 

NM Albuquerque, Westahl Assocs.. 503881-0995 

NY Huntington, C.R Mayer Co. . 513WA1-7876 

OH Cincinnati, Dietrich & Assocs.. 513984-8924 

OH Independence, Dietrich & Assocs.. 216-642-7965 

PA Pittsburgh, Dietrich & Assocs.. 412-892-2992 

WA Seattle, Eicher-Richards Co. . 203LA37888 

Wl New Berlin, Marsland.. 414-786-6611 


MIDGET LOUVER, 800 Main Avei, Norwalk, CT 06852, Tel: 
2038632342; EmpL: 10; Sis. Mgr: Francis J. Miller; Dist. 
Mgr: Holly Monroe 

MIDLAND-ROSS CORP, NEL UNIT, See NEL 
Frequency Controls, Inc. 


Midtex Relays, Inc. 


FAX: 913772-1116 

MIDTEX RELAYS, INC, 9B2 Butterfield Trail, El Paso, TX 
79906, Tel; 913772-1061, 1-803MIDTEX1, TWX: 913 
2433407, ESYLNK: 62752541; EmpL: 275; Sis. Mgr: 


Craig Law; Dist. Mgr: Craig Law. 8*1580-1585 

LocsJ Sales Offices & Reps 

AL Huntsville, Twentieth Century Mktg ... 2035339281 

AZ Tempe,A5Co. . 602-9634923 

AR Hot Springs, Automation Suppliers, Ina 

. 501-767-5444 

CA Hayward, Pacific Mktg, Ina. 413887-1620 

CA Los Altos, J.W.WIIholt . 413961-3660 

CA Tustin, Schoenbachler-Dobson . 714-544-1888 

GA Norcross, Twentieth Century Mktg.... 404-4431999 

IL Downers Grove, Richmar Eictms.. 312-9630118 

IN Indianapolis, Richmar Eictms.. 317-577-9950 

KS Overland Pit, Thomas Dowell.. 913-6337373 

MN Edina, Graydon & Flemmer. 612-941-1120 

MO St Louis, Thomas Dowell & Assocs. .. 314-849-4234 

NH Nashua, Bell Controls . 603882-6984 

NJ Englewood, Harold Gray & Assocs. ... 201-894-0894 

NY Rochester, Lamb Comps.. 7133231250 

NC Cary, Twentieth Century Mktg. 919-481-3370 

OH Beachwood, Elctra Salesmasters, Inc. 

. 213831-9555 

PA Trevose,PSA. 2132430513 

TN Knoxville, Twentieth Century Mktg.... 6139632099 

TX Richardsoa DJ Sis.. 214-7838876 

TX Richardsoa Milco Mktg . 214-7832716 

WA Vashoa RTS, Ina. 2032831363 

Wl Butler, Richmar Eictms.. 414-781-1730 

Can Toronto, OnL CEA Assocs. _ 413231-9717 

Local Distributors 

AL Huntsville, Hall-Mark. 203837-8700 

AZ Phoenix, Hall-Mark . 602-437-1200 

AZ Tempe, Control Design Supp.. 602-8237981 

AR Little RocK Newark Elctma. 501-225-8130 

CA Anaheim, Control Design Supp.. 714-821-1516 

CA Bay Area, Hall-Mark . 408-432-0900 

CA Irvine, integrated Eictms.. 714-837-9960 

CA Orange County, Hall-Mark. 714-669-4100 

CA San Carlos, Control Design Supp.. 413592-4806 

CO Santa Monica, Master Dists. . 213-452-1229 

CO Denver, Integrated Eictms.. 303292-5537 

CT Wallingford, Mid State Eictms. . 2032639900 

FL Altamonte Springs, Conb-ol Design .... 3037833220 


FL Ft Lauderdale, Hall-Mark .. 303971-9280 

GA Stone Mtii, Control Design .. 404-9733500 

IL Chicago, Hall-Mark . ...312-8633800 

IL Chicago, Newark Eictms. .. 312-784-5100 

IL Schaumburg Control Design . 312-307-8900 

IN Indianapolis, Control Design . 317-788-4559 

lA Cedar Rapids, Deo Elctma . 3133637551 

KS Kansas City, Control Design. 913362-4248 

KY Louisville, Newark. 502-423-0280 

LA Shreveport, IndL Elea Supp. . 313222-9459 

MD Columbia, Hall-Mark. 301-9839800 

MA Bostoa Hall-Mark . 617-667-0902 

MA Newtoa Green-Shaw Ina. 617-9638900 

MA Woburn, Control Design Supp.. 617-932-9404 

Ml Oak Pic, Newark. 313967-0600 

Ml SL Clair Shores, Spomco . 313771-2700 

MN Minneapolis, Control Design. 612-721-1628 

MN Minneapolis, Hall-Mark . 612-941-2600 

MS Jacksoa Newark. 601-9533834 

MO St Louis, Control Design Supg . 3144233150 

NE Omaha, Newark. 402-392-1221 

NV Las Vegas, Newark.. 702-7935090 

NH Nashua, Newark. 603-8835790 

NY Buffalo, Genesse IndL . 7138739661 

NY Long Island, Hall-Mark. 513737-0600 

NJ Oakland, Relay Specialties.. 201-337-1000 

NJ Patersoa Feldman Bros.. 201-742-7329 

NY Rochester, Masline. 7135435373 

NY Woodside, Switches Unltd.. 718-4735000 

NC Charlotte, Control Design. 7045834410 



ELECTRONICS 
( 415 ) 834-5888 

610 E 10th St . Oakland, CA 94606 




MASTER ELECTRONIC 
CONTROLS 


( 213 ) 452-8002 




ELECTRONICS 

( 415 ) 834-5888 

610 E 10th St . Oakland. CA 94606 

Midtox RttlaySi Inc 

( 213 ) 452-8002 



Midtex Relays, Inc. 


Over 

8,000.000 
Relays & 
Timers 
in Stock. 

Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415)835-1500 

1301 Olympic Blvd., O 1026 61h Avenue, 
Same Monica, CA 90404 Oakland, CA 94606 
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Manufacturers and Sales Offices Directory 


NC Raleigh, Hall-Mark ..:. . , 919-872-0712 

OH CInicInnati, Schuster Elec. ..... ...... 513-489-1400 

OK Tul^Hall-Mark.. . 918-251-1108 

PA Malven% Control Design Supp......... 215-296-0150 

PA McKean,Advacom . ........ 814-476-7774 

PA Philadelphia, Hall-Mark _ ___ 609-235-1900 

PA Pittsburg, CMD. ...... 412-678^6020 

SC Greenville, Newark . 803-288-9610 

TN Memphis, Newark .. 901-365-8060 

TX Dallas, Control Design Supp....... 214-358-1441 

TX Dallas,Force-Heiland.. 214-247-9955 

TX Dallas,Hall-Mark .. .. .. 214-553^00 

TX El Paso, Midtex (Export). 915-772-1061 

TX Houston, Hall-Mark .. 713-781-6100 

UT SaltLAkeCity,Hall-Mark .. 801-972-1008 

VA Falls Church, Newark.. 703-522-0880 

WA Bellevue^IntegratedElctma .. 20&455-2727 

WV Dunbar, Newark .. 304-768-6872 

Wl Milwaukee^ Marsh Elctms. . 414-475-6000 

WY Gillette,Gifford .. 307-682-7203 

Can Scarborough,Ont,CarstenElctma ... 416-495-7705 


MIDWEC, See Industrial Midwec Capacitors 


■m 

IDWEST 

1 1 

c 

OMPONENTS 


NC 


FAX: 616-773-4307 

MIDWEST COMPONENTS, INC., 1981 Port City Blvd, 
Muskegon, Ml 49443, Tel: 616-777-2602, TWX: 510-394- 
4130; FSC No.: 50157; EmpL: 250; S/s. Mgr: Greg Hoffman 

. .. . BM908-1911 


Local Sales Offices & Reps 

AL Huntsville, Glen White Assoc.... 205-883-7938 

CA San Diego, Hadden Assocs. . 619-565-9444 

CA Saratoga, Testco . 408-253-1900 

CA Westminster, West Elctms.. 714-898-0120 

GA Norcross, Glen White Assoc. . 404 . 441-1447 

IL Chicago, D. Dolin Sis.. 312-285-6200 

IN Ft Wayne, TMC Corp. . 219-432-5553 

MD Timonium, Glen White Assoc.. 301-252-6360 

MN St Paul, R a Ragon . 612-488-0201 

NJ West Cauktwell, Grimm, Siegel Assoc. 

. 201-575-9300 

NC Raleigh, Glen White Assoa... 919-787-7023 

OH Dayton, Jay Engrg. .. 513-253-2151 

OH N. Royalton, Jay Engrg.. 216-237-4235 

TN Gray, Glen White Assoa. 615-477-8850 

TX Dallas, Norcom . .. 214-386-4888 

TX Houston, Norcom. 713-988-0022 

VA Lynchburg, Glen White Assoa ........ 804-237-6291 

Wl Milwaukee, D. Dolin Sis. . 414-482-1111 

Local Distributors 

OK Tulsa, Hugh Daly Co.. 918-494-7711 

WA Redmond, SPS Elctms.. . 206-323-4140 


MIKRON INSTR, 445 W. Main SL Wyckoff, NJ 07481, Tel: 
201-891-7330, TELEX: 361870, FAX: 201-891-1205; 
EmpL: 60; S/s. Mgr.-K Irani 



COVER ALL YOUR INTERCONNECT 
NEEDS WITH ONE UMBRELLA 



interconnect Components: 

PCB pins, solder terminals, pin 
receptacles, wrapost receptacles 
and terminals. 


Eurc^p 

IC Sockets and Connectors: 

DIP, SIP, Wrapost and PGA 
Sockets. Ptn headers 
and PCS interconnects. 


Distributor 


MIL-COMM DISTRIBUTORS, INC., 9400 Lurline Ava 
6 C, Chatsworth, CA 91311, Tel: 818-998-3111 
........D«1518 


MIL ELECTRONICS, INC, 1 Mill sL Dracut MA 01826, Tel: 
508-453-8000, TELEX: 4998157, FAX: 508-957-6761; 
FSC Na: 07862; EmpL: 40; S/s. Mgr: Richard K Grier 


MILFORD RIVET & MACH, 857 Bridgeport Ave, Milford, 
CT 06460, Tel: 203-878-4631, TELEX: 964363, TWX: 710- 
462-0538, FAX: 203-878-5071; EmpL: 250 


JAMES MILLEN ELCTRNS, Caywood Elec. Inc, 87 
Belmont SL, Na Andover, MA 01845, Tel: 508-475-7831, 
FAX: 508-474-8949; EmpL: 6; S/s. Mgr: R Jannini 


MILLER DIAL CORP, 4400 N. Tempi® City Blvd, El Monta 
CA 91731, Tel: 818-444-4555, TWX: 910-587-3438, FAX: 
818-443-3267; FSC No.: 91345; EmpL: 200; S/s. Mgr: P. J. 
Wener, VP. Membrane 

MILLEH J-W, CO, See Bell inds. 

MILLER, LC, CO, 717 Monterey Pass Rd, Monterey Pk, 
CA 91754. Tel: 213-268-3611; EmpL: 45 

MILLER, SANFORD. CORP, See Sanford-Miller 
Corp. 


MILLER, W. A, CO, Mingo Loop, P.O. Box 337, Oquossoa 
ME 04964-0337, Tel: 207-864-3344,800-227-1415; EmpL: 
15 


MILLER-STEPHENSON CHEM. CO, INC, George 
Washington Hwy, Danbury, CT 06810K)950, Tel: 203-743- 
4447, TELEX: 643-711; Ste. Mgr: Mrs. Fran Bodnar 


MIU-IFLECT, 37444 Sycamore SL Bldg. A Newark, CA 
94560, Tel: 415*791-5188, TELEX: 466465, FAX: 415-791 - 
5237; FSC No.: 52426; EmpL: 39; S/s. Mgr: Don Koijane; 
D/sf. Mgr.'Alex Niiva 


MILLIVAC INSTRUMENTS, INC, Box 997, Curry Rd 
ixL Schenectady, NY 12301, Tel: 518-355-8300, FAX: 
518-356-5161; FSC Na: 85711; EmpL: 30; S/s. Mgr: Jan 


B. Metzger . D*1323 

Local Sales Offices^A Reps 

CA San Diego. Advanced Proda Sla . 610487-0294 

CA Westlake VL Advanced Proda Sla.... 818-706-8351 

MD LaureL CSDS Ina. 301-490-3800 

MA Needham, Addekx) Corp. . 6174444754 

MA Needham, Addekx),Co... 617-4444754 

NY Fayettevilla Martin P. Andrews . 315-637-5291 

OH Cleveland Emil F.Kirik&Assoca ..... 216-581-7722 

TX Houston, Scientific Sla . 713-460-9170 

TX Richardson, Sci. Sla. 713-645-6218 

VA Fairfax, CSDS Ina. 703-385-0139 


Can Downsview, OnL Tradeport Elctma Grp. 

..... 416-736-0866 


MILL-MAX MANUFACTURING CORP, P.O. Box 300, 
Oyster Bay, NY 11771-0300, Tel: 516-922-6000, TWX: 
510-221-1820, FAX: 516-922-9253; FSC Na: 3N087; 
EmpL: 200; S/s. Mgr: Richard M. Weiner 
. C*1447-1449 


Locad Sales Offices & Reps 

AL Huntsville, Elctm. Sla Ina . 205-533-1735 

AR Little Rock, Erickson Ste, Ina .. 501455-0618 

CA Dana Point, Patrick Conahan Assoca 

. . .. 714-493-9822 

CA San Jose, Patrick Conahan Assoca... 408-723-2200 

CO Boulder, R a Entpra. 303447-9211 

CT Hartford, Olsen Tech. Sla .. 203-728-3229 

FL Boca Raton, Sales Specialists . 407-391-3717 

GA Norcrosa Elctra Sla Ina •.. 404-448-6554 

IL Palatine, Houlihan Sla Ca ..... 312-705-0400 

LA Chalmetle, Erickson Ste, Ina. 504-271-1976 


ME KIttery, Olsen Tech. Sla .. . ... .. 207-439-0280 

MA Scituata Olsen Tech. Sla . .. 617-545-5101 

MN St PauL Johnson Ca .... 612-641-1878 

MO StLoulaKKB&Co. . ............... 314-647-2400 

NY BethpagaJSASla .. . .......... 516-939-0844 

NC Cary, Efctra Sla Ina.... .. 919467-8486 

OH Beachwood, Eictm. Salesmasters. 216-831-9555 

OR Milwaukia Comtec . 503-654-6626 

PA Doyl^own, a A Recentio Assoca... 215-348-7577 

TX Dallaa Erickson Sla Ina..........214-739-5833 

WA Beilevua Comtec ... 206453-1188 

Local Distributors 

AL Birmingham, American Elctma... 205-942-4656 

AZ Phoenix, Arizona Compa Ca. 602-269-5655 

AZ TempaAcacla/VWR Elctma. 602-894-2874 

AZ Tempa DC Elctma Supp. ina. 602438-1234 

AZ Tempa Eictm Hardware. 602-967-1691 

AZ Tucsoa Pioneer Screw & Nut . 602-623-9800 

AR Little Rock, Cartton-Bates Ca. 501-562-9100 

CA Anaheim,BisooInda . 714-635-0380 

CA CampbelL Gourmet Elctma .... 408-374-0552 

CA Chatsworth, West Valley Inda . 818-700-0700 

CA City of Industry, Hal Eictm Ste.. 714-990-0922 

CA Costa Me^ Eric Elctma . .. 714-751-1185 

CA FremonLAIatecProda.. 415-657-7701 

CA Inrina Kelex Elctma. 714-863-1230 

CA Mission Hiite, Coast Air. 818-898-2288 

CA N. Hollywood Aiatec Proda. 818-764-5600 

CA Nl Holl^ood Eictm Hardware. 818-982-6100 

CA San Jo^ Bisco inda. 408-946-8980 

CA San Josa Eric Elctma. 408432-1111 

CA San Josa Pro Fasteners. 408-943-9177 

CA Santa Clara DC Elctma Supp......... 408-980-1199 

CA Sunnyvala Power Suppi Cor^. 408-737-1333 

CA Tustia DC Elctma Supp. . 714-259-9066 

CO Denver, Hardware Sp^aRy Ca . 303-371-8553 

CT Danbury. Heilind Elctma. 203-797-8600 

FL Sanford Elctm/Fasteners ... 407-3214000 

GA Norcrosa Atlanta Hardware Specialty 

4Q,4„44g_3Q()Q 

IL Addison. Belford Elctma, Ina . 312-691-1100 

IL Franklin Park, Bisco Inda.. 312451-1230 

IN South Bend PEi/Genesis Elctma •■■■ 800-348-2996 

LA Shreveport, CarRon-Bates Ca . 318-636-9975 

MD GaRhersburg, CapRal Fasteners . 301-948-9310 

MA Cantoa EPC Elctms, Ina. 617-821-2111 

MA Marlborough, Hardware SpeciaHy Ca 

. 508481-8622 

MA Mkjdleboro, Glynn Elctma, Ina. 617-9474262 

MA Westford Elpakco.. 617-692-5425 

MA Wilmington. Heilind Elctma. 617-6574870 

MA Winchester, Rush Inda, Ina. 617-729-5800 

Ml Grand Rapida S.F. Elctma Suppi . 616-459-0216 

MN Minneapoiia Aero-Space Ckxnputer Suppa 

. 612-8844725 

MO Bridgeton, Aiatec Proda . 314-298-0010 

MO Springfield Cariton-Batea Co. . 417-862-1699 

NH Atkinson, Astrum Elctma, Ina. 603-898-3399 

NJ Cherry HilL Hardware SpeciaHy .. 609-663-0034 

NJ PinebrooK Aiatec Proda. 201-227-8140 

NJ Unioa Meridian Mfg. & Suppi Ca . 201-687-6220 

NY Baldwinsvilla Scibetta Distr. . 315-622-3993 

NY EdgewoOd, Kaytech Inda.. 516-242-6606 

NY Fairport, Willex IndL. 716-223-9365 

NY Holbrook, Micro Genesia Ina. 516472-6000 

NY HoRsville, Tower Fastemers Ca . 516-289-8800 

NY LI. CRy, Hardware Specialty Ca . 718-361-9393 

NY Ml Vernon, OAR Ind Elea Sla. 914-699-2224 

NC Raleigh, Century Fasteners. 919-787-1800 

OH Warren, REM Elctma. 216-373-1300 

OK Tulsa, CarRorr-Bates Co.. 918-250-1626 

OK Tulsa, Radio, Ina . 918-587-9123 

OR Beaverton, Acacia/VWR Elctma. 503-646-3377 

OR Beaverton, Component Resources.... 503-641-8488 

PA McKean, Advacom . 814476-7774 

PA Philadelphia, PEI/GenesIs Elctma .... 800-523-0727 

SC TayloraCantrellWhlsLProda .. 803-268-1194 

TN Memphia CarRon-Bates, Co.. 901-365-3539 

TX CarrolRon, Connec/ToK Ina.. 214-245-1266 

TX El Paso, Weal IndlSuppi.... 915-779-6647 

TX Farmers Brarich, Force Elcbna. 214-247-9955 

TX Houston, Wofford Elctma. 713-847-3583 

UT SaH Lake CRy, Standard Suppi Ca .... 801486-3371 

Can Misstesauga, OnL Rush Elctma .. 416-677-7280 


MILROSS CONTRCX.S, INC, 511 Second St Pike, 
Southampton, PA 18966, Tel: 215-355-0200, TWX: 510- 
667-1702, FAX: 215-355-6326; FSC No.: 07047; EmpL: 
100; S/s. Mgr.'Scott R Tate 

MILLS RESISTOR CO., 3840 Catalina SL Los AlamRoa 
CA 90720, Tel: 213-598-2454, FAX: 213430-8309; FSC 


No.:34238;EmpL:50... .. A«1991 

Local Sales Offices & Reps 

CA Los ARoa Frauman Assoca . ... 415-941-0660 

CA Sacramento, Mills Resistor Ca .. 916422-5461 

CT Rocky HilL Jim McPhail. . 203-721-1802 
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Manufacturers and Sales Offices Directory 


KS Leawood, James Dick Co. . 913-649-0805 

MA Waltham, Dynasel Assocs.. . 617-890-6777 

OR Gaston, SPS Elctma. 206-323-4140 

TX Houston, Ev Smith Co.. 713-649-5756 

WA Seattle, SPS Elctma. 206-3234140 

LjOcaJ Distritxjtors 

FL Ft Lauderdale, Jaro Elctrns. . 800-327-5551 

PA Harrisburg, ADTECH. 717-939-8337 

PA McKean, Advacom . 814-4767774 


MILTOPE BUSINESS PRODUCTS, Miltope Grp, 1770 
Walt Whitman Rd, Melville; NY 11747, Tel; 516-4260200, 
5167567650, TWX: 516221-1803, FAX: 5167567606; 
EmpL:650 

MILTOPE CORP, 1770 Walt Whitman Rd, Melville, NY 
11747, Tel: 516420-0200, TWX: 516221-1803; EmpL: 
750; Sis. Mgr: Frederick S Korb; Dist. Mgr: William 
Jennings 

MILWAUKEE ELECTRONICS, 7817 W. Clinton Ave, P.O. 
Box 23765, Milwaukee, Wl 53223, Tel: 414-358-4000, FAX: 
414-358-4001; FSC No.: 98664; EmpL: 60; Ste. Mgr: 
James Scholler 




FAX: 414-271-9876 

MILWAUKEE RESISTOR CORP, 700 W. Virginia SL 
Milwaukee, Wl 53204, Tel: 414-271-9900; FSC No.: 
82807;15109; EmpL: 65; Sis. Mgr: W. R Pollock; Dist. 


Mgr: W. R Pollock. A«1992-1996 

Local Sales Off ices & Reps 

CA San Carlos, Electro Pacific. 416592-3114 

IL Burr Ridge, PVA Corp.. 312-6563355 

LA Covington, Cartwright & Bean . 504-892-1780 

MA Stoughton, EECS-Mel Botsian . 617-344-5139 

MS Jackson, Cartwright & Bean . 601-981-1170 

NY Rochester, Gislason Sis.. 7163267400 

NY Whitestone, M. K Lynn CO. . 716352-9233 

OH Westlake, Assocd EictrL Comps.. 2168369960 

TN Memphis, Cartwright & Bean. 901-362-8345 


MILWAUKEE TRANSFORMER CO., MTE 
Corporation, 7901 W. Clinton Avenue, Milwaukee, Wl 
53223, Tel: 414-3565300; Sfe. Mgr.-Fred A Lewis; Dist. 
Mgr: Fred A Lewis 

MIMIC. INC, P. O. Box 705, Islington, MA 020960705, Tel: 
617-3269593; EmpL: 5; Sis. Mgr: S. Thurston 

MINC INCORPORATED, 1575 York Rd, Colorado 
Springs, CO 80918, Tel: 7165961155, FAX: 716594- 
4708; S/s. Mgr.'Wayne Gutschick 

MINCO PRODUCTS, 7300 Commerce La, Minneapolis, 
MN 55432, Tel: 612-571-3121, FAX: 612-571-0927; FSC 
No.: 09359; EmpL: 475; S/s. Mgr: J. Anderson 

MIN-E-CON, 1791 Reynolds, Irvine, CA 92714, Tel: 714- 
2560474, TWX: 9165961144, FAX: 714-2561713; FSC 
No.: 54455; S/s./^fgr.-Jeff Sander 

MINELCO INC. - A TALLEY IND., 135 S. Main SL 
Thomaston, CT 06787-0459, Tel: 2062868261, TWX: 
710-4761091, FAX: 206283-6527; FSC No: 07479; 


EmpL: 70; Sis. Mgr: James A Myles. B-1175 

Local Sales Offices & Reps 

AL Huntsville, L & D Ina . 205-837-1469 

AZ Phoenix, R W. Riedel & Co.. 2162867694 

CA Alhambra, M.W. Riedel & Ca. 2162867694 

CA Hayward Liaison, Ina.. 4167861131 

CO Denver, West Ina. 303-477-8180 

CT Old SaybrooK FJS Assocs.. 2063865374 

FL Orlando, Delmac . 306831-0040 

GA Atlanta, L & D, Ina. 404-3967079 

Ml Grand Rapids; Midwest Meridian. 6166967391 

lA Cedar Rapids, J.R Sis. Engrg.. 3163962232 

MD Elllcott City, Eastern Tech Corp. . 301-461-7720 

MA Burlington, FJ.S. Assoca . .. 617-2765959 

MN Minneapolis, TWC Sla. 612-6361770 

MO SL Louia Midwest Meridian.. 314-878-4441 

NJ HasbrouckHgts,Comp-Tech Sis. .... 201-2867400 

NY Syracuse, J. R Costello. . 315-472-0322 

NC Greensboro,L&D,Ina.. 916292-3201 

01 Cleveland Jim Finnegan & Ca . 2162365905 

PA Downingtown, McCoy, Ina. 215-363-0350 

TX Fort Worth, CMR .. 817-3766540 


WA Bellevue, Caruso & Co.. 206-4568811 

Can Rexdate, OnL Myelco, Ina. 416674-1636 


MINIATURE METAL FORMING DIV, 4819 Emerald SL 
P.O. Box 2962, Torrance, CA 90509, Tel: 2163763679, 
FAX: 2163765430; EmpL: 35; S/s. Mgr: Fred Kramer 


D Mini-Circuits 


FAX: 718-332-4661 

MINI-CIRCUITS LAB., 2625 E 14th SL P.O. Box 350166, 
Brooklyn, NY 112360003, Tel: 716934-4500, TELEX; 
125460,620156 (Int'l); FSC No.: 15542... A*1787-1851 

Local Sales Offices & Reps 
AL Huntsville Beacon Microwave & Instrum, Inc. 

... 206881-1136 

AZ Scottsdale, Thorson Desert States, Ina 


. 602-9962444 

CA Los Altos, Cain-White & Co. . 4169466533 

CA Tustin, Youngewirth & Ol^iick Assocs. 

. 714-8365144 

CO Aurora Thorson Desert States, Ira ... 306671-7344 

FL Clearwater, Beacon Elctrns.. 8167962378 

FL Longwood Beacon Elctma. 407-332-1940 

GA Atlanta Beacon Elctma. 404-2569640 

IL ML Prospect Cain-Forlaw Co., Ina .... 312-2563578 

MD Columbia M. Lader Co.. 202-2962497 

MA Waltman, Scientific Dvcs. . 617-8962252 

NM Albuquerque Thorson Desert Statee Inc. 

. 5062968555 

NY Hartsdale Spectrum Sis, Ina . 914-472-8600 

NY Skaneatelee Robtron. 315-6865731 

NY Skaneatelee Robtron, Inc. . 315-6865731 

NC Greensboro, M. Lader Co.. 916674-8970 

NC Raleigh, Beacon Elctrns . 916787-0330 

NC Raleigh, Beacon Elctms.. 916787-0330 

NC Raleigh, M. Lader Co.. . 9168263870 

OH Lancaster, Cain Forlaw Co.. 614-654-4800 

OH Lancaster, Cain-Forlaw Co, Ina. 614-654-4800 

OK Tulsa Beacon Elctma. 918-622-1494 

PA Conshohocken, M. Lader Ca . 2168263177 

PA Lafayette Hill, M. Lader & Co. . 2168263177 

TX Austia Beacon Elctrns. . 512-3463543 

TX Dallae Beacon Elctms. . 214-437-1505 

UT Salt Lake City, Thorson Rocky Mtn, Inc. 

. 801-9767969 

WA Bellevue Cain-White & Co. . 206-462-2118 

PR Santurce Beacon Elctma . 8067265040 

Can Brockville, OnL RF. Specialists. 6163462343 

Can Ottawa OnL Giga-Tron Assocs, Ltd 

. 616225-4000 

Can Vancouver, RC, Penstock/Canada ... 604-662-3475 

Local Distributors 

AL Huntsville, Comp. Distrs, Ina . 2068867501 

AL Huntsville Corr^nwt Distrs, Ina .... 2068867501 

AZ Scottsdale Spirit Elctms.8065468696, 

602-9961533 

AZ Scottsdale Spirit Elctma. 602-9961533 

AR Little Rock Comp. Distrs, Ina. 501-227-6278 

CA N. Hollywood Crown Elctma . 216877-3550 

CA Sunnydale Penstock/West. 4067360300 

CA Sunnydale Penstock Ina. 4067360300 

CA Sunnyvale Penstock Ina. 406730-0300 

CO Aurora Spirit Distra. 306671-7344 

CO Aurora Spirit Elctma . 306671-7344 

FL Melbourne, Comp. Distrs, Inc.. 306724-9910 

FL Melbourne, Component Distrs, Ina ... 407-724-9910 

GA Norcrose Comp. Distrs, Ina . 404-441-3320 

GA Norcrose Component Distrs, Ina. 404-441-3320 

IL Mt Prospect, CFC Distrs, Ina .... 312-2563578 

MD Columbia MLC Distra. 2168263177 

NY New Rochelle, RDI Dista Inc.. 914-632-2828 

NC Greensboro, MLC Distra. 919-674-8970 

NC Raleigh, Comp. Distrs, Ina. 916834-9465 

NC Raleigh, Component Distrs,lnc. . 919-834-9465 

NC Raleigh, MLC Distra. 9168463253 

PA Conshohocken, MLC Distra . 2168263177 

PA Lafayette Hllle MLC Distra . 2168263177 

TX Dallae Comp. Distrs, Ina. 214-644-0373 

TX Dallae Component Distrs, Ina. 214-644-0373 


MINI COMPUTER TECHNOLOGY, 696 E Trimble Rd, 
San Jose CA 95131, Tel: 4064361616, TWX: 916336 
2281, FAX: 408-4362709; Empl.: 22; Sis. Mgr: John P. 
Lazare; D/sf./Ifga* John P. Lazare 

MINI-MAGNETICS CO, INC, 1100 Fulton Place 
Fremont CA 94539, Tel: 4164967500, FAX: 415-496 
7502; EmpL: 45; Sis. Mgr: William Fine 


MODULA 


[Til 


FAX: 508-695-6076 

MINI-SYSTEMS, INC., Thick/Thin Film Division, 

20 David Rd, North Attleboro, MA 02761, Tel: 506696 
0203, TWX: 716348-0564; FSC No.: 50316; EmpL: 150 

. A-1997 

Local Sales Offices & Reps 

TX Lewisville C & J Assoca . 214-539-0140 

MINI-SYSTEMS, INC., Electronic Package Div., 

168 E Bacon SL P.O. Box 1597, Plainville MA 02762, Tel: 
508-6962000, TWX: 510-6064340, FAX: 508-6968758; 
S/s. Mgr: Heather Edwards. A*1752 

Local Sales Offices & Reps 

CT Fairfield Wexler-CourtSle. 206334-1122 

NC Raleigh, Spears & Assoca. 9168469711 

WA Bellevue Advanced Power Compa ... 206747-9127 
Can Ontario, CN, Intrade Canada. 616727-1272 

MINI-SYSTEMS, INC, Sunbelt Microelectronic 
Division, 237 Enterprise Rd, Deltone FL 32725, Tel: 407- 
574-0208, FAX: 407-574-8262 

MINOR RUBBER CO, INC, Ackerman SL Bloomfield NJ 
07003, Tel: 201-338-6800, 800-4366886, FAX: 201-896 
1399; S/s./Ifgr-Tom Fitzhenry 

MISCO/MINNEAPOLIS SPEAKER CO, INC, 3806 
Grand Avenue Minneapolie MN 55409, Tel: 612-826 
1010, FAX: 612-8267010; FSC Na: 14208; S/s. Mgr: Don 
Ringham 

MITEC ELECTRONICS, 104 Gun Avenue Pointe Claire 
Quebea Canada H9R 3X3, Tel: 514-694-6666, TWX: 516 
101-2790, FAX: 514-694-3814; FSC Na: FSCM 38494; 
EmpL: 100; S/s. Mgr: M. Monzon 

MITECH ELECTRONICS CORP, 411 Washington SL 
Otsego, Ml 49078, Tel: 616-694-9471, FAX: 616692-2651; 
EmpL: 78; S/s. Mgr: Kendall Meyer 

MITEL SEMICONDUCTOR, MfTEL CORPORATION, 
360 Legget Dr, PO Box 13320, Kanate OnL Canada K2K 
1X5, Tel: 616592-5630, TELEX: 053 3221, FAX: 616592- 
6909; EmpL: 1000; Sis. Mgr: Les Thurlow; Dist. Mgr: Bill 
Stone 

MITEQ INC, 100 Davkfs Drive Hauppauge NY 11788, Tel: 
516-4367400, TELEX: 6718148, FAX: 5164367430; 
EmpL:210 

MITRONICS, P.O. Box 2129,4000 Palos Verdes Dr.N, Ste 
201, Rolling Hilte, CA 90274, Tel: 216377-2022 

MITSUBISHI ELECTRONICS, 991 Knox Street Torrance 
CA 90502, Tel: 216217-5732, TELEX: 064703-M USA 
LSA TWX: 664787-MEU TRNC; EmpL: 423; S/s. Mgr: 
Jerry Grimson JXstbaSloMgr.; Dist. Mgr: Bob Crooke 
OEM,V.P.SIa 

MITSUBISHI ELCTRNS. AMERICA, INC, 
Semicxjnductor Div, 1050 East Arques Avsl, Sunnyvale 
CA 94086, Tel: 4067365900, TELEX: 172296, TWX: 916 
3369549, FAX:406749-0453; EmpL: 145; S/s. Mgr: John 
Zucker; D/sf. Mgr.* Bob Olszewski 

MKC ELECTRONICS CORP, 9205 Quivira Road 
Overland Park KS 66215, Tel: 916894-9711; EmpL: 26 

MKS INSTRUMENTS, INC, Six Shattuck Road Aixfover, 
MA 01810, Tel: 5069762350, TELEX: 94-9375, FAX: 506 
975-0094; Empl: 500 

MU INDUSTRIES, INC, 3 East Main Street Apalachin, NY 
13732, Tel: 607-754-5800, FAX: 607-6262022; Empl: 
485; S/s. iUlgr.'Michael T. Mackenzie 

MMI-MIRCO MACHINES, INC, P. O. Box 242, Santa 
Clare CA 95052, Tel: 406727-0100, TWX: 9163360260; 
S/s./I4gr-Frank J. Andezzone 

MOBILE-TRONICS CO, INC, Box 1022, Tustin, CA 
92680, Tel: 714-546-0884; EmpL: 2 

MODULAIR, 4674 Aircenter Circle Reno, NV 89502, Tel: 
702-8262033, FAX: 702-8262029; EmpL: 50 


EEM 1989 


North American offices oniy. For woridwide reps & distributors, see Vol. W. 
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MODULA 


MODULAR AUDIO PRODUCTS, Modular Devices, 
Ino, Brookhaven R & D Plaza, One Roned Road, Shiriey, 
NY 11967, Tel: 516-345-3100, FAX: 516-345-3106; Sfe. 
Mgr.* C. Uptman 

MODULAR DEVICES, Brookhaven R & D Plaza, 1 Roned 
RcL, Shirley, NY 11967, Tel: 516-345-3100, FAX: 516-345- 
3106; FSC Na: 52202; EmpL: 65; Sls.Mgr. C.Upbman 

... 0*1918-1919,2235 


Local Sal^ C^ices & Reps 

AZ Temper Piper Sis. Co, Ina . 602-949-0048 

CA Huntington BeiK^h, MIL-COM Sis., Ina 

.. 714-840-2424 

KS Leewood,Thunderbird Tech.Sla . 913-642-7220 

KS Wichita, Thunderbird Tech. Sis.. 316-636-5777 


MD Linthicum, Advanced Techhlg. Sis, Ina 

..... 301-789-9360 

MO Maryland Heights, Thunderbird Tech. Sis. 


..... . 314-298-8940 

NM Albuquerque, Piper SI& Co, Ina . 505-883-9090 

NY Great NecK F & F Metro Ina . 516-482-4080 

NY Williamsville, RPN ElctrL Assoa. 716-881-2121 

TX Dallas, M-Rep Ca . 214-484-5711 

UT Salt Lake City, Piper Sis. Co, Ina . 801-466-9336 


MODULAR DEVICES INC, 4115 Spencer St, Torrance, 
CA 90503, Tel: 213-542-8561, FAX: 213-371-6331; EmpL: 
140; S/!s. Mgr.'A C. Augusta 

MODULAR SYSTEMS. INC, 905 Albemarle St, 
Charlottesville^ VA 22901, Tel: 804-295-7882; EmpL: 5; 
Sfe. Mgr.'H N. Patei 

MODUTEC, 920 Candia Rd, Manchester. NH 03103, Tel: 
603-669-5121, TELEX: 710-366-0005, FAX: 603-622- 
2690; EmpL: 300 

MOISTURE REGISTER PRODUCTS DIV, Aqua 
Measure Instrument Co, 2583 Pomona Blvd, Pomona, 
CA 91768-3267, Tel: 714-594-5545, TELEX: 6503137369 
MRP, FAX: 714-595-1218; EmpL: 25; Sfe. Mgr.* G Dean 
Curd 

MOLDCON DIV. OF CONTEX ELECTRONICS. 221 
Interstate Dr, W. Springfield, MA 01089, Tel: 413-7300371, 
FAX: 413-736r9716; EmpL: 200; Sfe. Mgr.' Robert 
Krzynowek 


/ ■ \ ® 

molex 


Over 20,000,000 
Components In Stock 


CONNECTORS 

• CONNECTORS 

• FLAT CABLE 

• SOCKETS 

• FIBER OPTICS 

• SWITCHES 

• SOLDERLESS TERMINALS 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

(814)476-7774 



DISTRIBUTED BY 

wADVACOM INC. 

5620 West Road • P. O, Box 296 
McKean, PA 16426 

ATTS 800-352-0161 

FAX: 814-476-7724 


Manufecturers and Sales Offices Directory 


MOLDTRONICS, INC, 703 Rogers St, Downers Grove, IL 
60515. Tel: 312-968-7000, FAX: 312-968-5068; EmpL: 
100; Sfe. Mgr.* Jim Arnold 


(Uprs 


FAX: 201-938-3189 

MOLECU-WIRE, P.O. Box 495, Farmingdale. NJ 07727, 
Tel: 201-938-9473, TWX: 710-723-6943; EmpL: 125 
.. CM875-1879 


Local Sales Offices & Reps 

CA Montrose, RogerD. Dahl...... 213-245-3817 

CT Orange KLSSte. . 203-795-6210 

MO Independence, Hi Tech Cen.. 816-796-6684 

KY Louisville,Waddle &ASSOCS.... .. 502-897-6419 

NC Charlotte QED . 704-525-3053 

PA Ugonier, Patterson Elea. 412-238-6238 

WA Seattle Comptronics . 206-284-4842 

Wl MequoeRobco . 414-241-3348 


molex 

FAX: 312-969-1352 

MOLEX, INC., 2222 Wellington Ct. Usie IL 60532. Tel: 
312-9684550, TELEX: 25-4069; EmpL: 6,200; Sfe. Mgr: 


Ed Parkinson; Dist. Mgr: Dave Root.B*1814-1815; 

0*1450-1451,1880-1881 

LocaJ Sales Offices & Reps 

CA Laguna Hille Molex. 714-586-0950 

CA Milpitae Molex . 408-9464700 

CO Englewood,Molex .. 303-7788321 

GA Atlanta Molex .. 404-396-6120 

IL UsIe Molex . 312-9684550 

IN IndianapolieMolex .. 317-2980099 

KY Louisville Molex. 502-245-8337 

MA Woburn, Molex . 617-9368983 

Ml Troy, Molex... 3168787400 

TX Dallae Molex. 214-931-0999 

Local Distributors 

AL Huntsville Hamilton/Avnet . 206837-7210 

AL Huntsville Time Elctme . 206721-1133 

AZ Chandler. Hamilton Avnet. 602-961-6400 

AZ Phoenix, Force Elctine . 602-437-1060 

AZ Tempe Harper SLD.... 602-967-1464 

AZ Tempe Time Elctme . 602-967-2000 

AR Ft Smith, Carlton Bates.. 501-6468201 

AR Little RocK Carlton Bates. 501-562-9100 

AR Pine Buff, Carlton Bates .. 501-5361354 

AR Springdale Carlton Bates. 501-7565012 

CA Anaheim, Time Elctme .. 714-937-0911 

CA Chatsworth, Hamilton Avnet. 8167081222 

CA Chatsworth, Time Elctme. 8169967200 

CA ComptoeHarperSLD... 8082565527,2169785090 

CA Costa Mese Avnet Elctme . 714-754-6111 

CA CX)StaMeseHamiKonElectroSle .... 714-641-4110 

CA Culver City, Hamilton Avnet. 2165562143 

CA El Segundo, Force Elctme.216772-1324, 

714-522-1324 

CA Garden Grove Richey Impact Elctme Ltd. 

. 808227-0060,714-8960060 

CA Gardene Hamilton Avnet. 216217-6700 

CA Ontario, Hamilton Avnet . 714-989-4602 

CA S.SanFrandsoeP®ters-deLaet ..... 4168769595 

CA Sacramento, Hamilton Avnet. 9169283150 

CA San Diego, Force Elctme .. 6185689661 

CA San Diego, Hamilton Avnet . 618571-7510 

CA San Diege Harper aLD. . 6185762500 

CA San Diego, Richey Impact Elctme Ltd. 

. 618271-4511 

CA San Diego, Time Elctme. 6185861331 

CA San Jose Force Elctme. 408-4361324 

CA San Jose Harper aiD. . 4069469490 

CA San Jose Richey Western Elctme Ltd. 

. 408-432-7100 

CA Sunnyvale Hamilton Avnet . 4067463000 

CA Sunnyvale Harper aLD. .. 406747-0333 

CA Sunnyvale Time Elctme. 406734-9888 

CA Torrance Time Elctme. 216320-0880 

CO Denver, Integrated Elctme. 306292-6121 

CO Englewood, Hamilton Avent.. 3067987815 

CO Englewood, Time Elctme.. 306799-8851 

CO Whealridge Bell Inde ... 306424-1985 

CT Cfrashire Time Elctme . 206271-3200 


CT Danbury, Hanuiton Avnet .. . . 206797-2800 

CT Danbury, Heilind Elctme_ 206797-8600 

CT Wallingford, Sager Elea Supp, Ca .... 206265-4600 

FL Ft Lauderdale Hamilton Avnet .. 306971-2900 

CA Ft Lauderdale Time Elctme . .. 407-484-7784 

FL OrlandeTimeElctme .. 407-841-6565 

FL St Petersburg, Hamilton Avnet. 8165763930 

FL Winter Park, Hamilton Avnet .......... 407-6263888 

GA Atlanta Elecbro Air Corp .. 404-351-3545 

GA Norcrose Hamilton Avnet............. 404-447-7523 

GA Norcrose Time Elctme. . 404-448-4448 

IL Bensenville Hamilton/Avnet.. . . 312-8687700 

IL Bensenville Me^uson Elctme ....... 312-5967575 

IL Chicago, Waldom Elctme Ina .. 312-5861212 

IL Crystal Lake Sub-Sem, Ina. 312-782-3954 

IL Wood Dale Time Elctme. 312-350-0610 

IN CarmeL Hamilton Avnet...317-844-9333 

IN Indianapolie Gateway Megatech.. 317-844-3906 

lA Cedar Rapide Hamilton Avnet. 318362-4757 

KS Overland Pk, Hamilton Avnet. 913-888-8900 

KY Lexington, Hamilton Avnet.. 6062581475 

LA Shreveport, Carlton Bates . 318-6369975 

MD Baltimore Hamilton Avnet.. 301-9963500 

MD Columbue Time Elctme. 301-964-3090 

MD Jessup Gateway. 301-792-7527 

MA Canton, Richey/Impact Elctme Ltd ... 617-821-1500 

MA Hingham, Sager Elea Supp. Ca . 617-749-6700 

MA Peabody, Hamilton Avnet.. 506532-3701 

MA Peabody, Time Elctme . 506532-6200 

MA Wilmington, Heilind Elctme. 617-657-4870 

Ml Ann Arbor, Gateway Megatech . 316761-2980 

Ml Grand Rapide Gateway Megatech .... 6162468805 

Ml Livonie Gateway Megatech .. 316522-4700 

Ml Troy, Empire Elctme. 3165868130 

MN Bloomin^on, Time Elctme . 612-944-9192 

MN Minneapoiie ICI/Sterling. 612-831-2666 

MN Minnetonke Hamilton Avnet. 612-932-0600 

MO Earth City, Hamilton Avnet.. 314-344-1200 

MO St Charlee Lectronix ... 808325-3348,314-946-6424 

MO SL Louie Time Elctme . 314-391-6444 

NH Manchester, Hamilton Avnet. 603-624-9400 

NH Salerp Sager Elea Supp Ca ... 6068961348 

NJ Camden, Gen. Radio . 608964-8560 

NJ Cherry HilL Hamilton Avnet .... 608424-0100 

NJ CliftopJMAR Elctme. 201-772-6400 

NJ Fairfield Hamilton Avnet.. 201-5763390 

NJ Lake Hiawathe Time Elctme.. 201-3168644 

NM Albuquerque Hamilton Avnet. 5067661500 

NY Buffalo,SummitDiste .. 716-887-2800 

NY E Syracuse Time Elctme .. 315432-0355 

NY Hauppauge Sager Elctrhe. 5163461300 

NY Hauppauge Time Elctme... 5162760100 

NY Rochester, Hamilton Avnet . 716-4769130 

NY Syracuse Hamilton Avnet . 316437-2641/2541 

NC Charlotte Time Elctme .. 704-522-7600 

NC Raleigh, Hamilton Avnet. 918878-0819 

OH Cleveland Hamilton Avnet. 216831-3500 

OH Columbue Gateway Megatech . 614-447-0222 

OH Daytop Hamilton Avnet.. 516439-6700 

OH Dublip Time Elctme .. 614-761-1100 

OH Solop Hamilton Avnet. 2163485100 

OH Westerville Hamilton Avnet.. 614-882-7004 

OH Willoughby, Gateway Megatech .... 800-MEGATECH 

OK Oklahoma City, Carlton Bates. 405-691-4446 

OK TulseCarlton Bates .................. 9162581626 

OK Tulse Hamilton Avnet .. 916252-7297 

OR Lake Oswego, Hamilton Avnet. 503-635-8157 

OR Portland Radar Elea . 506232-3404 

OR Portland Time Elctme. 503-684-3780 

PA King of Prussia Time Elctme ... 216337-0900 

PA McKeap Advacom . 814-4767774 

PA Pittsburg, Hamilton Avnet. 412-281-4150 

PA Trevose Sager Elctme. 215-6367491 

TN HixsopTechni-Tronlcelna. 615-842-0514 

TN Memphie Carlton Bates .. 901-3663539 

TN Nashville Carlton Bates. . 616244-3562 

TX Austip Hamilton Avnet .. 512-837-8911 

TX Austip Kent Elctme . 512-834-1900 

TX Austip Time Elctme. 512-3383051 

TX CarrolltopTime Elctme .. 214-241-7441 

TX Dallae Force Elctme .. 214-247-9955 

TX Houstop Force Elctme .. 716561-8644 

TX Houstop Kent Elctme. 7167887770 

TX Houstop Time Elctme... 7165380800 

TX Irving, Hamilton Avnet .. 214-550-6111 

TX Irving,HarperS.LD. ...... 214-621-0500 

TX Richardsop Kent Elctme .. 214-6682600 

TX Stafford Hamilton Avnet... 7162487733 

TX Texarkane Carlton Bates .. 214-792-6923 

UT N. Sait Lake City, Integrated Elctme .. 801-2961869 

UT Salt Lake City, Bell Inde.. 801-972-6969 

UT Sait Lake City, Hamilton Avnet. 801-972-2800 

UT Salt Lake City, Time Elctme . . ... 801-9768181 

UT West Valley, Time Elctme. . 801-9768181 

WA Redmond Hamilton Avnet .. 206-881-6697 

WA Redmond Time Elctme .. 206-882-1600 

WA Richland Radar Elea ................. 508943-8336 

WA Seattle Radar Elea ... 2062882511 


North American offices Oniy. Fdr worldwide reps & distributor, see VoL W. 
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Manufacturers and Sales Offices Directory 


MOTORO 


WA Spokane, Radar Elea. 

Wl Milwaukee, Magnuson .;... 
Wl New Berlin, Hamilton Avnet 


509-747-3053 

414-933-8344 

414-784-4510 


MONROE ELECTRONICS, INC., 100 Housel Ave, 
Lyndonville, NY 14098, Tel: 716-765-2254, TELEX: 
756662, FAX: 716-765-9330; EmpL: 50; Sis. Mgr: Brian D. 
Ives 


CA 

CA 

CA 


MOLI ENERGY LIMITED, 3958 Myrtle SL Bunaby, BC, 
Canada V5C 4G2, Tel: 604437-6827 /1-800-663-MOLI, 
TELEX: 04-356708, FAX: 604437-5195; FSC No.: 6140; 
EmpL: 160; Sis. Mgr: Mary Connolly; Disf. Mgr: Mary 
Conrtolly 


I MOLVTEK I 


MONSANTO CO., 800 N. Lindbergh Blvd, St Louis, MO 
63167, Tel: 314-694-1000, TELEX: 44-7282; EmpL: 50,000 

MOODY TOOLS, INC., 43 Crompton Ave, E Greenwich, Rl 
02818, Tel: 401-885-0911, FAX: 401-461-5670; EmpL: 11; 
S/s. Mgr: J. H. Moody; Dist Mgr: D .H. Moody 

MORRIS, J. I., CO, 372 Elm SL Southbridge, MA 01550, Tel: 
508-7644394, FAX: 508-764-7350; FSC No.: 95548; 
EmpL: 30 


CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 


Costa Mesa, Hamilton Electro Sis. .... 
Culver City, Hamilton Electro SIS./LA 


Culver City, Hamilton/Avnet Corporate 


Cypress, Bell Inds.. 

El Segundo, Wyle Labs.. 

Gardena, Bell Inds. . 

Gardena, Hamilton/Avnet. 

Irvine, Future Elctms. . 

Irvine, Schweber Elctms.. 

Inrine, Wyle Labs.. 

Los Angeles, Beil Inds. Corpi. 

Ontario, Hamiiton/Avnet Elctms.. 

Rocklin, Beil Inds......:. 

Sacramento, Hamilton/Avnet Elctms. 


FAX: 412-261-7220 

MOLYTEK, INC., 2419 Smallman SL Pittsburgh, PA 
15222, Tel: 800-245-5101 . 412-261-9030, TELEX: 812- 
569; FSC No.: 56452; EmpL: 80; S/s./Ifg/-.-Jeff Gibbs; Dist. 
Mgr: Jeff Gibbs. □•1441 

MONITOR LABORATORIES, INC, 10180 Scripps 
Ranch Blvd, San Diego, CA 92131, Tel: 619-578-5060, 
FAX: 619-693-0477; EmpL: 96; S/s. Mgr: Paul Stenberg 



FAX: 619-434-0255 

MONITOR PRODUCTS CO., INC., 502 Via Del Monte, 
Oceanside, CA 92054, Tel: 619433-4510, ESYLNK: 629 
5085; FSC No.: 54331; EmpL: 65; S/s. Mgr: Matthew J. 
Mulvihill; 0/sf./Ifgrj Matthew J. Mulvihill 
. A-1436-1437 


Local Sales Offices & Reps 

AL Huntsville. CSR Elctms.. 205-533-2444 

AZ Phoenix, Eltron ... . 602-266-2164 

CA Los Angeles, Monitor Prods. Co.. 619433-4510 

CA Mountain View, Straube/Vssocs.. 415-969-6060 

CA Orange County, Monitor Prods. Co. ... 618-4334510 

CO Denver, Monitor Proda . 619-433-4510 

CT Bloomfield, Zaslow Sis, Inc. 203-242-7781 

FL Apopka, Tech Rep Assocs. . 813-576-9900 

FL Ft Lauderdale, Tech Rep Assocs.. 813-576-9900 

FL Lake Worth, Tech-Rep Assocs. . 813-576-9900 

FL St Petersburg, Tech-Rep Assocs.. 813-576-9900 

GA Atlanta, CSR Elctma. 404-396-3720 

MA Westboro, Zaslow Sis, Ina . 617-393-8150 

MN Eden Prairie, Eictm Innovators . 612-941-0830 

NY Rochester, Ossman Assoc. . 716-359-1200 

NY Syracuse, Ossman Assoa . 315-437-7027 

NC Raleigh, CSR Elctms.. 919-878-9200 

PA Philadelphia Monitor Prods. . 904-725-4386 

TN Knoxville, CSR Elctma . 615-673-0222 

TX Austia Mil-Rep Assocs.. 512-346-6331 

TX Houstoa Mil-Rep Assocs. . 713-444-2557 

TX Richardsoa Mil-Rep Assocs.. 214-644-6731 

Local Distributors 

AL Huntsvilla Component Distrs, Ina .... 205-883-7501 

AL Huntsvilla Resistacap, ina. 205-8834270 

AZ Tempa Harper SID.. 602-967-1464 

AR LittleRocKComponentDistrs,Ina ... 501-227-6305 

CA Comptoa Harper SID. 213979-5090 

CA San Diego, Harper SID.. 613560-8545 

CA San Diego, Neumann Elctms.. 619-6933005 

CA Sherman Oaka Delay Line Distra. 8139839455 

CA Sunnyvale, Harper SID. 403747-0333 

CA Tustin, Added Value Elctms.. 714-2538258 

CO Wheatridga Added Value Eictm.. 303422-1701 

FL Ft Lauderdale, Component Distrs, Inc. 

. 3037238874 

FL Melbourne, Rome Elctms. . 303242-8151 

GA Norcrosa Component Distrs, Inc.. 404-441-3320 

IL Bensenvilla Voyager Elctma . 312-773-4900 

MA Hudson, DSC, Inc. . 617-562-6920 

MN Fridley, Voyager Elctma . 612-571-7766 

NY Johnson City, Help Elctma . 607-7233528 

NC Greensboro, Golden Elctma. 9132944653 

TX Dallaa Component Distrs, Inc.. 214-644-0373 

TX Fort Worth, C & W Supply . 817-831-0395 

TX Richardson, Harper SID. 214-2333177 

VA Falls Church, Component Distrs, Ina 

. 703241-8227 


MONOLITHIC SYS, 7020 South Tucson Way, Englewood, 
CO 80112, Tel: 3037937400, TELEX: 454498, FAX: 303 
7937118; EmpL: 65; Sis. Mgr: Unda Stowe; Dist. Mgr: 
Sam Green 


MORRIS ENTERPRISES, 16799 Schoenbom St 
Sepulveda CA 91343, Tel: 813894-9103, TELEX: 3 
74681, TWX: 9104931525, FAX: 813894-5791; FSC No.: 
54918; EmpL: 50; Sis. Mgr: J. Dumped 

MORS TECHNOLOGIES INC, Mors Group-France, 
3430 Griffith, St Laurent Quebec, Canada H4T 1A7, Tel: 
514-735-4411, TELEX: 03824132, FAX: 514-7338000; 
Sis. Mgr: Christian Acard; Dist. Mgr: Christian Acard 

MOTION CONTROL DEVICES, An EG & G Torque 
Systems Co, 80 Stedman SL Lowell, MA 01851, Tel: 
617454-3407, FAX: 617-924-0254; EmpL: 25; Sis. Mgr: 
Carl M. Pauli 

MOTION CONTROL GROUP, American Precision 
Industries, 3229 Roymar Rd, Oceanside, CA 92054, Tel: 
619-4337500, TELEX: 131196; FSC No.: 32423; EmpL: 
100; S/s. Afgrj Mike Turner 

MOTION SENSORS, INC, 12 Park Street Cranford, NJ 
07701, Tel: 201-9233553, FAX: 201-9233995; EmpL: 6; 
S/s. Mgr: Adhur Bergman 

MOTOROLA CERAMIC PRODUCTS, Components 
Division, 4800 Alameda Blvd. N.E, Albuquerque, NM 
87113, Tel: 503822-8801, TELEX: 4999100; EmpL: 250; 
S/s. Mgr: Tom Gilder 

MOTOROLA INC, Auto. & Indl. Elctms. Grp, 1299 E 
Algonquin Rd, Schaumburg, IL 60196, Tel: 312-5734850, 
TELEX: 4999036 MOT APD; S/s. Mgr: Jay A Bonk 

MOTOROLA MICROELECTRONICS DIV, 8000 W. 
Sunrise, Ft Lauderdale, FL 33322 


(g) MOTOROLA INC. 

Semiconductor Products Sector 
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FAX: 602-952-4002 

MOTOROLA SEMICONDUCTOR PRODS. 

SECTOR, 3102 Nodh 56th Street Phoenix, AZ 85013 
6606, Tel: 602-244-6900, TWX: 913951-1334; FSC No.: 
04713; S/s./Ifgr-Ted Jaros; D/sf. Mgr,'Brian Hilton 
. . A*1753-1767, 2181-2195 


Local Sales Offices & Reps 

AL .. 2038331051 

MD Hyattsville. 301-577-2600 

TX Houston. 713-251-1291 

Local Distributors 

AL Huntsville, Future Elcfrns.. 2038332322 

AL Huntsville, Hall-Mark Elctms.. 203837-8700 

AL Huntsville, Hamilton/Avnet Elctma ... 203837-7210 

AL Huntsville, Schweber Elctma . 203882-2200 

AL Huntsville, Time Elctma . 203721-1133 

AZ Phoenix, Future Elctma . 602-9637140 

AZ Phoenix, Hall-Mark Elctma . 602-437-1200 

AZ Phoenix, Hamilton/Avr^t Elctma. 602-961-6400 

AZ Phoenix, Schw^r Elctma. 602-997-4874 

AZ Phoenix, Wyle Laba. 602-3632888 

AZ Tempe, Bell Inda. 602-9637800 

AZ Tempe, Time Elctma . 602-967-2000 

CA Agoura Hills, Time Elctma Corp.. 813707-2890 

CA Anaheim, Time Elctma . 714-937-0911 

CA Calabasas, Schweber Elctma . 8138839686 

CA Calabasas Wyle Laba. 8136839000 

CA Canoga Pk, Hall-Mark Elctma. 8137137300 

CA Canoga Pk, Schweber Elctma. 2139994702 

CA Chatswodh, Future Elctma . 8137030914 

CA Chatswodh, Hamilton Electro Sla. 813700-6500 

CA Chatswodh, Time Elctma. 8139937200 

CA Citrus Hgta, Hall-Mark Elctma. 913722-8600 

CA Costa Mesa, Avnet Elctma . 714-754-6111 


FL 

GA 

GA 

GA 

GA 

GA 

GA 

IL 

IL 

IL 

IL 

IL 

IL 

IL 

IL 

IL 

IL 

IN 

IN 

IN 

IN 

IN 

IN 

IN 

lA 

lA 

KS 

KS 

KS 

MD 

MD 


Sacramento, Schweber Elctma. 

San Diego, Future Elctma . 

San Diego, Hall-Mark Elctma. 

San Diego, Hamilton/Avnet Elctma ... 

San Diego, Schweber Elctma. 

San Diego, Time Elctma. 

San Diego, Wyle Laba. 

San Jose, Future Elctma . 

San Jose, Hall-Mark Elctma. 

San Jose, Schweber Elctma. 

Santa Clara, Wyle Laba . 

Sunnyvale, Bell Inda. 

Sunnyvale, Hamilton/Avnet Elctma ... 

Sunnyvale, Time Elctma. . 

Thousand Oaks, Bell Inda. 

Torrance, Hall-Mark Elctma . 

Torrance, Time Elctma. 

Tustin, Hall-Mark Elctma . 

Denver, Bell. . 

Denver, Time Elctma. 

Denver, Wyle Laba. . 

Englewood, Hall-Mark Elctma ........ 

Englewood, Hamilton/Avnet Elctma .. 

Englewood, Schweber Elctma. 

Westminster, Future Elctma. 

Wheatridge, Bell Inda. . 

Cheshire, Time Elctma. 

Danbury, Future Elctma . 

Danbury, Hamilton/Avnet Elctma. 

NonrvalK Pioneer-Harvey/Norwalk .... 

Oxford, Schweber Elctma . 

Wallingford, Hall-Mark Elctma . 

Altamonte Springs, Future Elctma .... 
Altamonte Springs, Schweber Elctma 


Casselbey, Hall-Mark Elctma. 

Clearwater, Future Elctma. 

Clearwater, Hall-Mark Elctma. 

Ft Lauderdale, Hamilton/Avnet Elctma 


Ft Lauderdale, Time Elctma. 

OrlarKJo, Time Elctma. 

Pompano Bch, Hall-Mark Elctma. 

Pompano Bch., Schweber Elctma .... 
St Petersburg, Hamilton/Avnet Elctma 


Winter Pk, Hamilton/Avnet Elctma ... 

Atlanta, Time Elctma .. 

Norcross, Future Elctma . 

Norcross, Hall-Mark Elctma . 

Norcross, Hamilton/Avnet Elctma .... 

Norcross, Schweber Elctma. 

Norcross, Time Elctma. 

Bensenville, Hamilton/Avnet Elctma .. 

Chicago, Newark Elctma Corp. . 

Chicago, Time Elctma ... 

Elk Grove VL Bell Inda. 

Elk Grove VL Pioneer/Chicago. 

Elk Grove VL Schweber Elctma. 

LaFox, Richardson Elctma .. 

Schaumburg, Future Elctma.......... 

Urbana, Bell Inda. 

Wooddale, Hall-Mark Elctma .. 

Ft Wayne, Graham Elctma. 

Indianapolia Bell Inda .. 

Indianapolia Graham Elctma Supp., Ina 


Indianapolia Hall-Mark Elctma_ 

Irxjianapolia Hamilton/Avnet^Elctma 


Indianapolia Pioneer/Indiana. 

Indianapolia Schwet^ Elctma. 

Cedar Rapkia Hamilton/Avnet Elctma 


Cedar RapkJa Schweber Elctma .... 

Lenexa Hall-Mark Elctma .. 

Overland Pk, Hamilton/Avnet Elctma 


Overland Pk, Schweber Elctrpa 
Columbia Future Elctma ...... 

Columbia Hall-Mark Elctma .... 


714-6414100 

2135532381 

2135532000 

714-8937801 

213322-8100 

2135131800 

213217-6700 

714-2504141 

714-863-0200 

714-8639953 

213826-6778 

714-989-4602 

913852-0414 

9139232216 

9139239732 

6132735020 

6132631201 

613571-7510 

619-450-0454 

6135831331 

6135639171 

408-434-1122 

403946-0900 

408-432-7171 

403727-2500 

403734-8570 

4037433355 

403734-9888 

805499-6821 

213217-8400 

2133230880 

714-6694100 

303424-1985 

3037938851 

303457-9953 

303-694-1662 

3037431000 

303799-0258 

303-6530123 

303424-1985 

203271-3200 

2037439594 

203797-2800 

2038531515 

2032644700 

2032630100 

303767-8414 

303331-7555 

3038534020 

8135732770 

8135334543 

303971-2900 

3039744800 

303841-6565 

303971-9280 

303977-7511 

8135733930 

305-6233888 

404-351-3545 

404-441-7676 

404-447-8000 

404-447-7507 

404-4439170 

4044434448 

312-8637700 

312-784-5100 

312-350-0610 

312-6431910 

312-437-9680 

312-364-3750 

312-232-6400 

312-882-1255 

217-3231077 

312-8633800 

2194233422 

317-2235487 

317-634-8208 

317-872-8875 

317-844-9333 

317-8437300 

317-8431(^ 

3133624757 

3133731417 

9138884747 

9138838900 

913492-2921 

301-9931222 

301-9839800 
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MOTORO 


MD Columbia, Hamitton/Avnet Elctms..... 301-995-3500 

MD Columbia,Time Elctrn&v.....^ 301-964-3090 

MO Gaithersburg, Schweber Elctms....... 301-840-5900 

MA Bedford,SchweberElctms. ... ....... 617-275-5100 

MA Billerica, HeJI-MarkElctms... 617-935-9777 

MA Boston, Hamilton/Avnet. . 

MA So. Easton, Time Elctms. .. ...... 617-532-6200 

MA Westborough, Future Corporate ...... 617-366-2400 

MA Wilritingtori,UonexCorp. . 617^7-5170 

Ml Arin Arbor,GrahamElctrrrs... 313-971-9093 

Ml Grand Rapids, Hamilton/Avr^ Elctms. 


Ml Uvonia, Future Elctms. . 313-261-5270 

Ml Livonia, Hamitton/Avnet Elctms... 313-522-4700 

Ml Livonia, Pioneer/Michigan_ _ 313-525-1800 

Ml Livonia, Schweber Elctma. 313-525-8100 

NM Albuquerque^ Beil Inds. .. 505-292-2700 

MN Eden Prairia Future Elctms. . 612-944-2200 

MN Eden Praiiia Hall-Mark Elctma .. 612-854-3223 

MM Eden Prairia Piort^-Standard . 612-944-3355 

MN Edina, Schweber Elctma . 612-941-5280 

MN Edina, Time Elctma . 612-835-1250 

MN Minneapolis, Time Elctma. 612-944-9192 

MN Minnetonka, Hamitton/Avnet Elctma 

. 612-932-0600 

MO Earth City, H^l-Mark Elctma. 314-291-5350 

MO Earth City, Hamitton/Avnet Elctma ... 314-344-1200 

MO Earth City, Schweber Elctma.. 314-739-0526 

MO St Louia Future Elctma.. 314-537-0688 

MO St Louia Time Elctma . 314-391-6444 

NH Manchester, Hamitton/Avnet Elctma 

. 603-624-9400 

NH Manchester, Schweber Elctma . 603-625-2250 

NJ Cherry Hill, Hamitton/Avnet Elctma .... 609-424-0100, 

215-831-8554 

NJ Fairfield, Future Elctma. 201-227-4346 

NJ Fairfield, Hall-Mark Elctma. 201-57&4415' 

NJ Fairfield, Hamitton/Avnet Elctma ..... 201-575-3900 

NJ Fairfield,UonexCorp.. 201-227-7960 

NJ Mt Laurel, Future Elctma. 609-778-7600 

NJ Mt Laurel, Hall-Mark Elctma. 215-355-7300 

NJ Pinebrook, Pioneer/Pinebrook. 201-575-3510 

NJ Pinebrook, Schweber Elctma. 201-227-7880 

NJ Pinebrook, Time Elctma. 201-882-4611 

NM Albuquerque, Alliance Elctma . 505-292-3360 

NM Albuquerqua Hamitton/Avnet Elctrrra 

. 505-765-1500 

NY Binghamton, Pioneer Elctma . 602-722-9300 


consider the 

SOURCE 

Make 

MOUSER Electronics 
your factory-authorized source 
for over 80 quality electronic 
component manufacturers 
like: 

AUGAT, 
TECCOR, AMP, GE, 
& SGS-Thomson. 

And then add: 
coast-to-coast distribution, 
same-day shipping, toll-free 
ordering and the full support 
of MOUSER's 25 years of 
proven customer service 
experience. 

Call today 
for your complimentary 
subscription to the latest 
MOUSER Electronics Catalog. 

Just dial: 

1 - 800 - 992-9943 
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NY E Syracusa Hamitton/Avnet Elctma 

..... 315437-2641 

NY Fairport, Hall-Mark Elctma..:.... 716-425-3300 

NY Fairport, Pioneer/Rochester . 716-381-7070 

NY Hauppauge, Future Elctma. 516-2344000 

NY Hauppauge, Hamitton/Avnet Elctma.. 516-434-7421 

NY Hauppauge, Lionex Corp.. 516-273-1660 

NY Hauppauga Time Elctma. 516-273-0100 

NY Uverpool, Future Elctma ... 315451-2371 

NY Rochester, Future Elctma . 716-272-1120 

NY Rochester, Hall-Mark Elctma . 716-425-3330 

NY Rochester, Hamitton/Avnet Elctma ... 716475-9130 

NY Rochester, Schweber Elctma. 716-424-2222 

NY Ronkonkoma Arrow Elctma. 516467-1000 

NY Syracusa Time Elctma. . 315-432-0355 

NY Westbury, LL Schweber Elctma ...... 516-334-7555 

NY Woodbury, LI, Pioneer/Woodbury .... 516921-8700 

NC Charlotta Future Elctma . 704-529-5500 

NC Charlotta Time Elctma. 704-522-7600 

NC Raleigh, Hall-Mark Elctma ............ 916872-0712 

NC Raleigh, Hamitton/Avnet Elctma. 916878-0810 

NC Raleigh, Schweber Elctma . 916876-0000 

OH Beachwood, Schweber Elctma. 216464-2970 

OH Centervilla Hamilton/Avnet Elctma... 513439-6700 

OH Cleveland, Hall-Mark Elctma . 2163464632 

OH Cleveland, Hamitton/Avnet Elctrna ... 2163565100 

OH Cleveland, Pioneer-Standard. 216587-3600 

OH Columbua Hamitton/Avnet Elctma ... 614-882-7004 

OH Dayton, Bell Inda. 513-4368660 

OH Dayton, Pioneer/Dayton. 5162369900 

OH Dayton, Schweber Elctma. 513-4361800 

OH Dublin, Time Elctma. 614-761-1100 

OH Worthington, Hall-Mark Elctma .. 614-8863313 

OR Beaverton, Almac Elctma Corp........ 503-641-9070 

OR Beaverton, Future Eictrr^ . 503-6469454 

OR Hillsboro, Wyle Laba . 503-640-6000 

OR Lake Oswego. Bell Inda .. 506241-4115 

OR Lake Oswego, Hamitton/Avnet Elctma 

. 503-6368157 

OR Portland, Time Elctma. 503-684-3780 

OR Portland, Wyle Laba. 503-640-6000 

PA hlorsham, Schweber Elctma ... 215-441-0600 

PA Philadelphia Time Elctma. 216337-0900 

PA Pittsburgh, Pione^/Pittsburgh. 412-782-2300 

PA Pittsburgh, Schweber Elctma ... 412-782-1600 

TX Austin, Hall-Mark Elctma . 512-2568848 

TX Austin, Hamitton/Avnet Elctma. 512-837-8911 

TX Austin, Schweber Elctma. 512-4568253 

TX Austin, Time Elctma .... 512-3363051,214-241-7741 

TX Austin, Wyle Laba.. 512-834-9957 

TX Dallaa Future Elctma . 214-437-2437 

TX Dallaa HalFMark Corporate. 214-3465000 

TX Dallaa Hall-Mark Elctma . 214-5564300 

TX Dallaa Schweber Elctma. 214-661-5010 

TX Dallaa Time Elctma. 214-241-7441 

TX Dallaa Wyle Laba. 214-2369953 

TX Ft Worth, Allied Elctma.^.. 817-3365401 

TX Houston, Hall-Mark Elctma. 716781-6100 

TX Houston, Hamitton/Avnet Elctma. 7162467733 

TX Houston, Schweber Elctma. 716784-3600 

TX Houston, Time Elctma.. 7165360800 

TX Houston, Wyle Laba. 7168769953 

TX Irving, Hamitton/Avnet Elctma. 214-5567755 

UT Salt Lake City, Bell Inda . 801-972-6969 

UT Salt Lake City, Future Elctma. 801-972-8489 

LIT Salt Lake City, Hamitton/Avnet Elctma 

. 801-972-2800 

UT Salt Lake City, Time Elctma . 801-9768181 

UT Salt Lake City, Wyle Laba . 801-974-9953 

UT West Valley City, Hall-Mark Elctma ... 801-972-1008 

WA Bellevua Almac Elctma Corp. . 2066469992 

WA BellevuaBellinda . 206747-1515 

WA Bellevua Future Elctma. 206881-8199 

WA Bellevua Hamitton/Avnet Elctma. 206-6463950 

WA Bellevua Wyle Laba. 206-4568300 

WA Redmond, Time Elctma . 206882-1600 

Wl Brookfield, Schweber Elctma. 414-784-9020 

Wl New Berlin. Hall-Mark Elctma . 414-797-7844 

Wl New Berlin, Hamitton/Avnet Elctma .. 414-784-4510 

Wl New Berlin, Schwebar Elctma ... 414-784-9020 

Wl Waukesha Bell Inda . 414-547-8879 

Wl Waukesha Future Elcfina ............ 414-7861884 

Can Burnaby, BC, Hamitton/Avnet Int'l Canada Ltd 

. 604-437-6667 

Can Calgary, Alberta Future Elctma. 4062365325 

Can Calgary, Alberta Hamitton/Avnet IntL Canada Ltd 

. 4062569380 

Can Calgary, Alberta Saynor Varah . 4062569550 

Can Don Milla Orrt, Saynor Varah. 416-445-0723 

Can Downsview, OnL Future Elctma. 416-6364771 

Can Edmonton, Alberta Future Elctma .... 403-4860974 
Can Edmonton, Alberta Saynor Varah ..... 403-461-2222 
Can Mississauga OnL Hamitton/Avnet Int'l Canada Ltd 

. 416-677-7432 

Can Montreal, Qua, FuLire Elctma. 514-694-7710 


Can Montreal, Qua, Hamitton/Avnet Elctma 

. . .. 514-3361000 


Can Nepean, OnL Hanrutton/Avnet Int'l Canada Lkl 


........ ..... 613-2261700 

Can Nepean, OnL Saynor Varah ... .... .. . 616726-8884 

Can Ottawa OnL Future Elctma .......... 616820-8313 

Can Vancouver, BC, Future Elctma........ 604-294-1166 

Can Vancouver, BC, HarrMlton/Avnet Elctma 

.. 604437-6667 

Can Vancouver, BC, Saynor Varah ........ 604-873-3211 

Can Wiltowdala Ont, Electro Sonic, Ina ... 416494-1666 

Can Winnipeg, Manitoba Future Elctma ... 204-7867711 

Can Winnipeg, Manitoba Saynor Varah.... 203-633-6190 

Motorola Semiconductor Sales Offices 

AZ Phoenix. . 602-244-7100 

CA Agoura Hills. 8167061929 

CA Los Angelos. . 216417-8848 

CA Orange.. 714-634-2844 

CA Sacramento . 916922-7152 

CA SanDiego. 6165665226 

CA San Jose.... 406985-0510 

CO Colorado Springs .. 3065967404 

CO Denver .. 306337-3434 

CT Wallingford.. ..... 206284-0810 

FL Maitland. 305-6262636 

FL Pompano Bch./Ft Lauderdale. 3054869775 

GA Atlanta .. 4044496875 

IL Chicago/Schaumburg. 312-4969500 

IN Ft Wayne . 219484-0436 

IN Indianapolis . 317-8467060 

IN Kokomo. 317-457-6634 

lA Cedar Rapids. 3t9-3761328 

KS Kansas City/Mission . 916384-3050 

MD Hyatlsville. 301-577-2600 

MA Marlborough. 617-481-8100 

MA Woburn . 617-932-9700 

Ml Detroit/Westland. 316261-6200 

MN Minneapolis . 612-941-6800 

MO St Louis. 314-872-7681 

NJ Hackensack. . 201-4861200 

NY Faliport.. 715425-4000 

NY Hauppauge..516361-7000 

NY Poughkeepsie/Fishkill. 9144768102 

NC Raleigh. 919-8766025 

OH Cleveland . 2163463100 

OH Columbus/Worthington. 614-8469460 

OH Dayton . 516294-2231 

OH Tulsa. 516436-6800 

OK Portland. 918-664-5233 

PA Philadelphia/Horsham. 2154469400 

TN Knoxville . 615-6965593 

TX Austin. 512452-7673 

TX Houston. 7167866402 

TX Irving. 214-550-0770 

TX Richardson. 214-6963900 

VA Charlottesville. 804-977-3691 

WA Bellevue. 2064544160 

WA Seattle . 206-622-9960 

Wl Milwaukee/Brookfiekf . 414-792-0122 

Can Montreal, Qua. .. 514-731-6881 

Can Ottawa Ont. 6162263491 

Can Toronto, Ont . 416497-8181 

Can Vancouver,BC . 604434-9134 

Can Winnipeg, Manitoba. 204-7863388 

Motorola Component Representatives 

NV Reno, Galena Technology Grp.. 702-7865030 

NM Albuquerqua S & S Technologiea Ina 

. 5062565599 

WA SpokanaDougKenley . 506924-2322 

Hybrid Components Resellers 

CA Elmo Semiconductor Corp. . 8167667400 

CA Semi Dice. .. 2165944631 

MA Massachusetts Components Ina ..... 617-5367270 

MA Sertech Labs Ina.. 617-531-8673 

TX Minco Technology Labs Ina. 512-3363436 

MOTOR TECHNOLOGY, INC., 2798 Culver Ava, 

Dayton, OH 45429, Tel: 516294-1041, FAX: 516294- 

8336;EmpL:35 . . B*1284-1287 

Local Salas Offices & Reps 

OH Daytoa Motor Technology, Ina . 516294-1041 


MOTOR-TRONICS, INC, 2142 Industrial CL BkJg. F, 
Vista CA 92083, Tel: 616727-7430; Sfe. Mgr: Bill Unko 


Distributor 


MOUSER ELECTRONICS, 11433 Woodside Ava, 
Santea CA 92071, Tel: 6164462222, TWX: 910-331- 
1175; EmpL: 200; Sfs. Mgr: J. L Kahler 


North Americ 2 in offices only, for worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


MOUSER ELECTRONICS, 2401 Hwy. 287 North, 
Mansfield, TX 76063, Tel: 800-346-6873, FAX: 817-483- 
0931; EmpL: 200; S/s. Afgr.-J. Treadway 

MOXNESS PRODUCTS, INC., Versa Technologies, 
1914 Indiana St, Racine, Wl 53405, Tel: 414-554-5050, 
800-558-5706, FAX: 414-554-2321; EmpL: 300; Sis. Mgr: 
Ronald M. Buono; Dlst. Mgr: Ronald M. Buono 

MPB CORP., Miniature Precision Bearings Div., 
Precision Park, Keene, NH 03431, Tel: 603-352-0310, 
TWX: 710-366-1801; EmpL: 1600; D/sf. Mgr: R F. Chartier 

M P C, 150 S. Harbor BIvcL Unit J, Santa Ana, CA 92704, Tel: 
714-775-0211, FAX: 714-775-1674; EmpL: 25; S/s. Mgr: 
Sam Granat 

MPC, Div. of Consulting Systems^ 638 Main St, 
Danville, NH 03819, Tel: 603-642-5913, FAX: 603-642- 


5913; Sis. Mgr: W. Morse . D*1921 

Local Distributors 

TN Knoxville, IndL Elctms.. 615-573-7135 


MRL, Missouri Research Labs., 3800 West Clay, St 
Charles, MO 63301, Tel: 314-946-6900, 1-800-325-0223, 
FAX: 314-946-2860; EmpL: 100; Sis. Mgr: Virgil Beer 

MSC TECHNOLOGIES, INC, 2600 San Tomas 
Expressway, Santa Clara, CA 95051, Tel: 408-988-0211, 
TELEX: 467848; Sis. Mgr: David Witkowski; Dist. Mgr: 
Alan Pettit 

MSI ELECTRONICS, INC, 34-32 57th St, Woodside, NY 
11377, Tel: 718-672-6500, TELEX: 426407, FAX: 718-397- 
0972; FSC No.: 18518; EmpL: 22; S/s. Mgr: A. Lederman 


Local Sales Offices & Reps 

AL Huntsville, Murcota. 205-539-8476 

AZ Mesa, Fetty/Schoenduve. 602-241-9009 

CA_ San Diego, Fetty/Schoenduve. 619-292-5136 

CA El Segundo, Fetty/Schoenduve. 213-322-4991 

CA Palo Alto, Tri-Rep. 415-965-1822 

FL Brandon, R C. Simon & Co.. 813-689-6524 

FL Ughthouse PL R C. Simon & Co.. 305-941-2757 

IL Arlington Hgts, Phoenix Elctma . 312-394-4422 

IN Ft Wayne, Menze Sis. Inc. . 219-747-5616 

MD LaureL CSDS Inc.. 301-792-9850 

MA Framingham, Stone Comp. Sla . 508-875-3266 

MO Grandview, RR Burton & Assoc. . 816-763-5385 

NC Winston-Salem, Murcota. 919-722-9445 

TX Richardson, Eagle Mktg. Inc.. 214-238-5383 

WA Bellevue, Caruso & Co.. 206-455-8811 

Can St Laurent Que, Componetics Ltd. ... 514-334-1464 


MTE CORP, 7901 W. Clinton Ave, P.O. Box 23967, 
Milwaukee; Wl 53223, Tel: 414-358-5300; S/s. Mgr: T. 
Kettner 

MTI TECHNOLOGY CORPORATION. 6385 Rose Lane, 
Carpinteria, CA 93013, Tel: 805-684-6676, FAX: 805-684- 
6319; S/s. Mgr: William Henrikson 



FAX: 605-665-1709 

M-TRON INDUSTRIES, P.O. Box 630, E Hwy. 50, 
Yankton. SD 57078, Tel: 605-665-9321, TWX: 910-668- 
3603; FSC No.: 23875; EmpL: 150; Sis. Mgr: S. D. Sinkler 

. A-1438-1439 


Local Sales Offices & Reps 

AL Huntsville, Hughes Assocs.. 205-533-9108 

AZ Phoenix, Howe & Howe Sis, Inc.. 602-264-7971 

CA Santa Clara, Electee Sla Ina. 408-496-0706 

CA Thousand Oaks, SC Cubed. 805-496-7307 

CA Tustin, SC Cubed. 714-731-9206 

CO Littleton, Simpson Assoc. . 303-794-8381 

CT Broad Brook, Comptech .. 203-623-8014 

FL Ft Uuderdale, QXI of Florida. 305-978-0120 

FL Orlando, QXI of FL . 407-423-3682 

FL St Petersburg, QXI of Florida. 813-894-4556 

GA Norcross, Hughes Assoca. 404-662-1587 

IL ArlingtonHgta,KMASla .. 312-398-5300 

IN Ft Wayne, Alpha Tech, Inc.. 219-447-0040 

lA West Des Moines, SPS Assoc... 515-225-0607 

KS Olathe, SPS Assoc... 913-764-4460 

KS Wichita, SPS Assoca. 316-733-4415 

MD Hunt Valley, Eagle Sla...... 301-666-3930 

MA Tyngsboro, Conr^ech, Inc. 508-649-3030 

Ml Farmington Hills, Tritech Sla, Inc. ..... 313-553-3370 


MN Eden Prairie, Com-Tek Sla . 612-941-7181 

MS Corinth, Hughes Assoca Ina.. 601 -287-2915 

MO Earth City, SPS Assoc.. 314-291-0520 

NE Panama, SPS Assoc. . 913-764-4460 

NJ E Brunswick, Winch Sla Assoca . 201-613-1515 

NJ Marlton, Naudain Assoc, Inc. . 609-983-5300 

NM Albuquerque, Syntech . 505-266-7951 

NY Pittsford, James E Zimmerman Sla ... 716-381-3186 

NY Plainview, Winch Sla Assoca. 516-681-3163 

NC Raleigh, Blue Ridge Sla . 919-876-1883 

OH Dayton, Lyons Corp.. 513-278-0714 

OH Richfield, Lyons Corp.. 216-659-9224 

OH Westerville, Lyons Coip. . 614-895-1447 

TN Jonesboro, Hughes Assoca . 205-533-9108 

TX Austin, Texoma Tech. Sla . 512-441-1771 

TX Freeport Texoma Tech. Sla. 409-233-8192 

TX Houston, Texoma Tech. Sla. 713-462-1432 

TX Richardson, Texoma Tech. Sla. 214-238-8127 

UT Midvale, Simpson Assoc. 801-566-3691 

WA Redmond, Quadra Sla. 206-883-3550 

Wl Milwaukee, KMA Sla .. 414-259-1771 

Can Mississaqua, Ontario, John Weiss Co. 

^. 416-673-0011 

Can Ottawa, OnL John Weiss Co.. 613-825-0545 

Can St Laurent Quebec. John Weiss Ca 

. 514-377-5022 

Can Vancouver, a C, John Weiss Co.. 604-873-1112 

Local Distributors 

AL Huntsville.Bellinda . 205-837-1074 

AL Huntsville. Pioneer Eictma. 205-837-9300 

AZ Phoenix, Sterling Elect . 602-268-2121 

AZ Phoenix, Wyle Distr. Grp. . 602-437-2088 

AZ Tempe, Bell Inda. 602-966-7800 

AR Little Rock, Carlton-Bates. 501-562-9100 

CA Agoura Hills, Western Micro . 818-707-0377 

CA Calabasas,WyleLaba. 818-880-9000 

CA Chatswort^ image Eictma . 818-407-8850 

CA El Segundo, Wyle Laba. 213-322-8100 

CA Fullerton, Pyramid Eictma . 714-773-0781 

CA Garden Grove, Bell Inda. 714-895-7801 

CA Gardena, Bell Inda . 213-515-1800 

CA Irvine, Wyle. 714-863-9953 

CA Los Angeles, Bell Inda..... 213-826-6778 

CA Orange, Western Micro . .. 714-637-0200 

CA Rancho Cordova, Wyle. 916-638-5282 

CA Roseville, Bell Inda. 916-652-0414 

CA San Diego, Bell Inda. 619-268-1277 

CA San Diego, Image Eictma . 619-271-6555 

CA San Diego, Western Micro. 619-453-8430 

CA San Diego, Wyle. 619-565-9171 

CA San Jose, Compass Compa. 408-432-7525 

CA Santa Clara, Pyramid . 408-727-9810 

CA Santa Clara, Wyle Distr. Grp.. 408-727-2500 

CA Stanton, Inductive Conp/Crystal . 714-828-3420 

CA Sunnyvale, Bell Inda. 408-734-8570 

CA Thousand Oaks, Bell Inda. . 805-499-6821 

CA Tustia Image Eictma. 714-259-0900 

CO Englewood, Sterling Elctnna . 303-792-3939 

CO Thornton, Wyle Distr. Grp. . 303-457-9953 

CO Wheatridge, Bell Inda. 303-424-1985 

CT E Haven, J. V. Eictma. 203-469-2321 

CT NorwalK Pioneer Eictma . 203-853-1515 

FL Altamonte Springs, Pioneer. 407-834-9090 

FL Deerfield Bch, Bell Inda.. 305-421-1997 

FL Deerfield Beach, Pioneer Eictma . 305-428-8877 

FL Largo,Bellinda . 813-541-4434 

GA Norcross, Boll Inda. 404-662-0923 

GA Norcross, Pione^ Eictma . 404-448-1711 

IL Addison, Pioneer Eictma . 312-495-9680 

IL Elk Grove VL Bell Inda. 312-640-1910 

IL Rosemont, Advent Eictma. 312-297-6200 

IL Urbana, Bell Inda. 217-328-1077 

IN Ft Wayna Bell Inda. 219-423-3422 

IN Indianapolis, Advent. 317-872-4910 

IN Indianapolis, Bell Inda . 317-875-8200 

IN Indianapolis, Pioneer Eictma . 317-849-7300 

lA' Cedar Rapids, Advent . 319-363-0221 

lA Cedar Rapids, Beil inda . 319-395-0730 

KS Lenexa, Pion^ Eictma . 913-492-0500 

MD Baltimora Resco Washington. 301-529-0500 

MD Beltsville, Resoo/Wash. . 301-937-9100 

MD Gaithersburg, Pioneer . 301-921-0660 

MA Billerica, AW. Mayer Co. Inc. . 508-229-2255 

MA Lexington, Pioneer Eictma. 617-861-9200 

MA Wilmington, J.V. Eictma. 508-657-6523 

MA Winchester, Bell Inda. 617-729-5800 

Ml Ann Arbor, Bell Inda. 313-971-9093 

Ml Farmington Hills, Advent Elea . 313-477-1650 

Ml Grand Rapids, Pioneer Eictma. 616-698-1800 

Ml Uvonia, Pioneer Eictma . 313-525-1800 

MN Bloomington, All American. 612-884-2220 

MN Eden Prairie; Pioneer . 612-944-3355 

MN Hibbing, Minntech Eictma . 218-262-5228 

MN Minneapolis, Stark Elea . 612-332-1325 

MO St Louis, Ric-tronics. 314-576-9816 

NH Hudson, Bell Inda . 603-882-1133 

NH Nashua, Brevan Eictma . 603-889-7230 

NJ Berlin, GCI. 609-768-6767 


NJ Mt Laurel, PAC. Eictma. 609-234-1940 

NJ PInebrooK Pioneer Eictma .. 201-575-3510 

NM Albuquerque,Bellinda . 505-292-2700 

NM Albuquerque, Sterling Elect. 505-884-1900 

NY Binghamton, Pioneer Eictma . 607-722-9300 

NY Bohemia, Key Compa Ina. 516-567-7500 

NY Fairport, Pioneer. 716-381-7070 

NY Farmingdale,Bellinda. 516-752-9303 

NY Ronkonkoma, M-Tron Compa . 516-467-5100 

NY Stony Brook, Dove Eictma . 516-689-7733 

NY Woodbury, Pioneer Eictma . 516-921-8700 

NC Charlotte, Pioneer Eictma . 704-527-8188 

NC Durham, Pbneer Eictma . 919-544-5400 

NC Raleigh, Century Eictma. 919-782-2116 

NC Raleigh.QCSoutheast Ina . 919-876-7767 

OH Cleveland, Pioneer Eictma . 216-587-3600 

OH Dayton, Bell Inda (Industrial). 513-435-8660 

OH Dayton, Bellinda (Military). 513434-8231 

OH Dayton, Pioneer Eictma . 513-236-9900 

OK Oklahoma City, Radio Ina . 405-789-0741 

OK Tulsa, Altair. 918-252-5781 

OK Tulsa, Radio Ina.... 918-587-9123 

OR Hillsboro, Wyle Distr. Grp.. 503-640-6000 

OR Lake Oswego. Bell Inda . 503-241-4115 

PA Horsham, Pioneer Eictma . 215-6744000 

PA Norristown, Century Elea. 215-631-5400 

PA Pittsburgh, Pioneer Eictma . 412-782-2300 

TN Nashville, Bell Inda. 615-367-4400 

TX Austin, Altair. 512-837-4970 

TX Austin, Pioneer . 512-835-4000 

TX Austin, Wyle Distr. . 512-834-9957 

TX Dallaa Pioneer Eictma . 214-386-7300 

TX Houston, Altair. 713-462-3029 

TX Houston, Pioneer. 713-988-5555 

TX Houston, Wyle Laboratories . 713-879-9953 

TX Richardson, Altair.. 214-231-5166 

TX Richardson, Bell Inda. 214-690-0466 

TX Richardson, Wyle Electric. 214-235-9953 

UT Salt Lake City, Beil Inda . 801-255-9611 

UT Sait Lake City, Standard SuppL. 801-486-3371 

UT Salt Lake City, Wyle Distr. Grp.. 801-974-9953 

VA Herndon, Sterling Eictma. 703-742-8400 

VA Richmond, Sterling Eictma . 804-226-2190 

WA Bellevue, Bell Inda . 206-885-9963 

WA Kent, Pyramid Elea. 206-872-5800 

WA Redmond, Priebe Eictma. 206-881-2363 

WA Redmond, Wyle Distr. Grp.. 206-881-1150 

Wl Milwaukee, Marsh Elect . 414475-6000 

Wl Waukesha, Bell Inda . 414547-8879 

Gan Brampton, Ont, Zentronics. 416451-9600 

Can Burnaby, BC, R A E Ltd. . 604291-8866 

Can Calgary. AB, Cardinal Elea Ltd. . 306-9343443 

Can Calgary, AB, R-A-E Ltd. . 403-253-8575 

Can Calgary, AB, Saynor Varah. 403-255-9550 

Can Calgary, AB^ Zentronics. 403-295-8838 

Can Concord, Ont, R A E Ltd. . 416-736-1144 

Can Dartmouth, NS, R A E Ltd. . 902-465-2350 

Can Don Mills, Ont, Saynor Varah. 413445-0723 

Can Edmonton, AB, R A E Ltd. 403-451-4001 

Can Edmonton, AB^ Zentronics . 4034841669 

Can Edmonton, ALH, Cardinal Elea . 403483-6266 

Can Moncton, NB^ R A E Ltd. 506-857-8011 

Can Montreal, Que., Versatech . 514481-0196 

Can Nepean, OnL R-A-E-Ltd .. 613-2237406 

Can Nepean, OnL Zentronics. 613-2238840 

Can Richmond B.C., Saynor Varah . .. 8842732911 

Can Richmond BlC., Zentronics . .. 6042735575 

Can Saskatoon, SK, Cardinal Elea Ltd .... 3039343443 

Can Saskatoon,SK,RAELtd .. 3039332888 

Can St Laurent QB, R-A-E Ltd. 5143337697 

Can Wiliowdale, Ontario, Electro Sonic .... 4134941666 

Can Winnepeg, MB, Zentronics.. 204-6941957 

Can Winnepeg, MN, Saynor Varah. 2047833105 

Can Winnipeg, MN, R A E Ltd. 2047838401 


MTS SYSTEMS, Box 24012, Minneapolis, MN 55424, Tel: 
612-937-4000, TELEX: 163548 MULAM DU FAX: 214 
3333533; EmpL: 1300; Sis. Mgr: Ted Beaudoin 



FAX: 216-771-3068 

MUELLER ELEC. CO., 1583 E 31st SL Cleveland OH 
44114, Tel: 213771-5225; Empt: 156; Sis. Mgr: J. E 


WisnesW.. C*1452-1459 

Local Sales Off ices & Reps 

AZ Phoenix, The Heath Grp. . . 602-2439091 

CA GardenaUngarSis.Assocs........... 213532-6837 

CA Mountainview, Del Bucchia/Onken ... 4139638045 
GA Buckhead Mfg. Sla & Mktg............ 404342-3503 


EEM1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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MUELLE 


Manufacturers and Sales Offices Directory 


H. Bensenville; Heighway tech. Sis. ..... 312-860*7900 

IN lndianapolis,M&LEIctms. ..... ..... 317-3504742 

MD Randallstown,ChesapeakeInda...... 301-653-0476 

MA Adams,RichardW.BieniekAssocs.... 413-743-4164 

MA Lynnfield, Keene Sis. Ca .. ... 617-245-9400 

MA Springfield. Keene Sis. Ca.. 413-525-1049 

Mi Royal Oak, Hllltronics ...... 313435-0920 

MN Minneapolis, Boerger & Assocs.. 612-561-2819 

MS Hattiesburg. Mfg Sis. & Mktg ......... 601-2644755 

MO St Louia Thomas L Ooweli & Assoa 

. . 314-8494234 

NJ Clifton, RO.L Sis. Ca .. 201-340-1515 

NJ Medford, Champion Eictrns.. 609-983-0932 

NY Rochester, Richard W. Bier^. 716-342-3098 

OR Portland, Jud Lebrun Ca . 503-244-6805 

PA Pittsburgh. F. P. Yarussi Ca .. 412-221-1717 

SC Ft Lawn, Electronic Specialists Ca ... 803-872-4454 

TN MerrH)his, Mfg. Sis. & Mktg. . 901-377-5382 

TX Austin, SW Mktg Assocs.. 512-225-8010 

TX Dallas, SW Mktg Assoca. 214-341-8631 

TX Houston, SW Mktg Assocsl . 713-537-8166 

Can Markham, OnL Birde Mktg Ina . 416477-7722 

Local Distrit)utors 

AL Lafayetta Ralph's Elctma.. 318-233-0105 

AZ Tucson, Electronic City.. 602-622-1173 

AR Little Rock, Carlton Bates Ca. 501-562-9100 

CA Covina, Selecta-Switch ... 800-722-6445 

CO Denver. Ryall Elea ... 303-629-7721 

FL OrlandaEMSCO/Hammond ... 407-849-6060 

IL Bensenville, Ohio Test Equig. 312-860-7900 

lA Cedar Rapids, Dee Elctms. .. 319-365-7551 

MD Rockvilia Capitol Radio Wholesale ... 301-881-2270 

MA Hingham, Sa^ ElctrL Supp.. 617-749-6700 

Ml Livonia. Chelsea Inds. . 313-525-1155 

MN Minneapolis, Stark Elctra Supp. Co.... 612-332-1325 

MO Maryland Hgts., Chelsea Inds.. 314-997-7709 

NE Uncoln, Scott Elctm. SuppL Corp.. 402-466^1 

NJ South Hackensack, Nassor Elea Supp. Ca 

.. 201-641-3737 

NY Rochester, Masline Elea. 716-546-5373 

OH Dayton, Carver Suppi. 513-461-9673 

PA YorK York Elctri. Supp. . 717-843-9991 

SC Charleston, Cameron & Barkley Co.... 803-554-9550 

TX Ft Worth, Allied Elctms.. 817-265-9341 

UT Salt Lake City, Kimball Elctms......... 801-328-2075 

WA Seattte, Radar Elea Ca .... 206-282-2511 

WV Huntington, State Elea SuppL . 304-523-7491 

Wi Milwaukee. Marsh Elctms. ... 414475-6000 


Can Downsview, OnL Westbum IrKlL Entprs. Ltd. 

.. 416-635-2950 

MULTI-AMP CXDRP, TBG, 4271 Bronze Way, Dallas, TX 
75237, Tel: 214-333-3201, TELEX: 163548 MULAM DL, 
FAX: 214-333-3533; EmpL: 350; Sfe. Mgrj Robert D. 
Ubbey 

MULTICOMP., INC., 3005 aw. 154th Na 3, Beavertoa 
OR 97006, Tel: 503-6264200, FAX: 503-6434889; Err^L: 
150 . A«1125. 2362; D*1923 

MULTI-CONTACT USA 616 Davis SL Santa Rosa, CA 
95401, Tel: 707-575-7575, FAX: 707-575-7573; Sfe. Mgr: 
Walter Roberts; Dfet. Mgr.-Walter Roberts 

. . 0*1460-1462 

MULTICORE SOLDERS, Cantiague Rock Rd, Westbury, 
NY 11590, Tel: 516-334-7997, TWX: 510-222-5185, FAX: 
516-334-7098; EmpL: 1000 

MULTIPOWER, INC., MuftiComp., Inc., 3005 aw. 
154th Terrace Na 1, Beaverton, OR 97006, Tel: 503-646- 
4700, FAX: 503-6434889; FSC No.: 75498; EmpL: 24 
.. A*1125, 2362; D*1923 

Local Sales Offices & Reps 

OR Beaverton, MultiPower, Ina . 503-6464700 

MULTI PRODUCTS INTERNATIONAU 218 Little 
Falls Rd, P.O. Box 238, Cedar Grove, NJ 07009, Tel: 201- 
239-8183, TELEX: 219289, FAX: 201-239-8449; EmpL: 25; 
Sfe. Mgr.'LeRoy Gray . A*1134, 2363; D*1924 

Local Sales Off ices & Reps 
CA Santa Clara, Nova Tronix ........ 

CA Westminster, West Elctm. Sis. ... 

UT Ogden, Taylor Mktg . 

FL Longwood, Elctm. Mfga Agt. 

QA Lawrenceville, Tek Rep Mktg .... 

IL Des Plaines, Esco Assocs.. 

IN FrankforL C-S Elctms. Sis.. 

KS Overland Park, Electri-Rep. 

MD Ellicott City, Eastern Tech. Corp. . 

MA Norwood, Mac Innis Co. .... 

Ml Lathrup VL R. C. Nordstrom & Co. 

MN SL PauL Proud Inds.. 

NJ Cedar Grove, Legtonios Assocs. , 

NY Fairpoil, Hi Tec SI&. 

OH Dayton, KW. Elctm ....... ...... 


TX Dallas, MGR Elctms... 214-238-5246 

WA Bellevue, Eltech .. .. 206-6434330 

Can Lachina Bytewkte Mktg.. 514-6364121 


MULTI-TECH SYSTEMS, INC, 2205 Woodale Dr, 
Mounds View, MN 55112, Tel: 612-785-3500, 800-328- 
9717, FAX: 612-785-9874; EnrpL: 170; Sfe. Mgr: Thomas 
Heimerman; Dist. Mgr: Peter Hanlon/Jah Hubbard/Jim 
Staddie 

MULTIWIRE DIVISION, Kolirnorgen Corp, 250 Miller 
Place, Hicksville. NY 11801, Tel: 516-933-8300, TWX: 510- 
223-0639; EmpL: 500; Sfe. Mgr.'Frank MelacctO 

MUPAC CORP., Carlo Gavazzi Co., io Mupac Dr, 
Brockton, MA 02401, Tel: 508-588-6110, FAX: 508-588- 
0498; EnipL: 130; Sfe. Mgr.' James L Gallagher 
. .. 0*1060-1061,1716-1717 


Local Sales Off ices & Reps 

AL Huntsville, Elea Man. Assocs. 205-830-4030 

AZ Tempe,RperSte.. 602-949-0048 

CA Burbank, Gemini Assocs . 818-846-2633 

CA Los Alarnitas, Gemini Assocs. 213-594-9618 

CA San Diego, Hadden Assocs Ina ...... 619-565-9444 

CA Santa Clara, Interconnect Sis Grp..... 408-980-1166 

CA Sepulveda, Gemini Assocs. 818-891-1000 

CA Sunnyvale, Computer Modules . 408-737-7727 

CA Tustin, Gemini Assocs . 714-838-1675 

CA West Covina, Mupac - West Coast Off. 

.. 213-960-3042 

CO Longmont Piper Sis Co... 303-443-5337 

FL Jupiter, Southern Elctms Sis Ca. 305-744-0028 

FL Melbourne, Southern Elctm Sis . 407-242-9661 

GA Norcross, Macro Mktg Assocs . 404-662-5580 

IL Hoffman Estates, Micro-Tex . 312-382-3001 

IL Hoffman Estates, Micro-Tex, Ina. 312-382-3001 

IN Batesville, Applied Data Mgt. 317-257-8949 

MD Baltimore, Rep-Tron . 301-799-7490 

MA Brockton, Mupac Corp .. 508-588-6110 

Ml Whitmore Laka Applied Data Mgt .... 313-965-5859 

MN Minneapolis, L F. Green Assoa. 612-571-6666 

MO Grandview, Digital Sys Sis.. 816-765-3337 

NM Albuquerque, Piper Sis Ca. 505-883-9090 

NY Great Neck, F & F Metra Ina. 516482-4080 

NY Syracusa Labtronics . 315-455-7314 

OH andnnati. Applied Data Mgt . 513-579-8108 

OK Tulsa, Milco Mktg, Ina. 214-783-2716 

OR Milwaukie, Comtec . 503-654-6626 

PA Norristown, RJI. 215-631-1414 

PA Pittsburgh, Applied Data Mgt . 412-6424202 

TX Houston, Lear Assoa. 713488-7893 

TX Richardson, Lear Assocs. 214-231-5388 

TX Richardson, Milco Mktg . 214-783-2716 

TX Seagovllle, Delta Corr^ . 214-287-6333 

UT Salt Lake City, Piper Sis. 801-466-9336 

WA Bellevue, Comtec... 206-453-1188 

WI Waukesha, Micro-Tex, Ina .... 414-542-5352 

Can Ontario,IndL Computer Prods ........ 416-849-1681 


MURATA ERIE NORTH AMERICA, INC., 2200 Lake 
Park Dr, Smyrna. GA 30080, Tel: 404-436-1300, TELEX: 
54-2329, TWX: 810-766-1531, FAX: 404-436-3030; EmpL: 
1800; Sfe. Mgr: Jack Driscoll; Dist. Mgr: Kenneth 
O'Connor 

.A*1135-1139,1440-1441,1708-1709,1852, 

1998-1999,2135-2137; B*1967; 0*1044-1046 


Local Sales Offices & Reps 

AL Madison, Jack Hanrey & Assoc, Ina .. 205461-8591 

AZ Scottsdale, Thom Luke Sis. 602-941-1901 

CA Chatsworth, Murata Erie ..... 818-701-9702 

CA EIToro,English/DamcoSlsCo.. 714-837-3801 

CA Los Altos Recht Assocs .. 415-964-6321 

CA San Diego, Harvey King Ina .... 619-587-9300 

CA Tustin, Murata Erie . 714-832-9972 

CO Boulder, Front Rsunge Mktg. . 3034434780 

FL Clearwater, Glen WNte Assocs. 813-726-0577 

FL Ft Lauderdale, Glen White Assocs ... 305-977-5885 

FL Maitland, Murata Erie. 407-644-0954 

GA Norcross Jack Harvey & Assocs. 40^44 9 4643 

IL Park Rkjgs Metcom Assoa Corp. 312-696-1490 

IN Indianapolis Jack Harvey & Assocs, Ina 

. 317-872-1031 

IN Kokomo, Jack Harvey & Assoc, Ina .. 317-4534260 

lA Cedar Rapkte, C-Tron, Ina. 319-373-2029 

KS Olaths C-Tron, Ina. . 913-829-0073 

KY Prospect Jack Harvey & Assoc, Ina .. 502-2284100 

MD Baltimors Glen White . 301-321-7235 

MD Baltimors Murata Erie. 301-494-0405 

MD Columbis Murata Erie.. 301-992-6612 

MA North Adams Jad( Harvey & Assoc, ina 

.. 413-664-9993 

MA Wakefield, Murata Erie. 617-245-7880 

MA Westwood, Apex Assocs. 617-326-5042 

Ml Allendals Jad( Harvey & Assoc, ina 

. 616-895-5605 


Ml W. Bloomfield, Jack Harvey & Assoc, Ina 


MN Minneapolis Stan ClotNer Co, Ina.... 612-944-3456 

MO St Charles C-Tron, Ina.............. 314-928-8078 

NJ Springfield,Radix,Ina ..... ... 201-467*4970 

NY Fairport Technology Sis, Ina ......... 716-223-7500 

NC Raleig^GlenWhiteAssoa . ......... 919-848-1931 

OH Dayton, KWEIectm Sis, Ina .......... 513-890-2150 

OH Shaker Hgts, KW Elctm Sis, Ina .. ... 216-491-9177 

OR Beaverton, Murata Erie .... 503-6464973 

PA Allison Park, KW Elctm, Ina . 412-487*4300 

TN Knoxvills Jack Harvey & Assoa, Irxx 


TX Austin, RAM Elea Sis, Ina. 512-345-2982 

TX Richardson, RAM Elea Sis, Ina. . 214-669-9911 

UT Midvals Front Range Mktg. 801-566-2500 

VA Lynchburg Glen White Assocs. 804-385-6110 

WA KlrWand, Murata Erie . 206-827-8282 

WI West Allis Metcom Assoa Corp. 414476-1300 

PR Hato Rey, Semtronic Assocs, Ina. 809-766-0700 

Local Distributors 

AL Huntsvilte, Time Elctms . 205-721-1133 

AZ Phoenix, Future Elctms . 602-968-7140 

AZ Phoenix, Sterling Elctms . 602-268-2121 

AZ Temps Acacia SIs/Deanco .602-894-2874, 

602-882-9054 

AZ Temps Time Elctms . 602-967-2000 

CA Agoura Hilb, Time Elctms. 818-707-2890 

CA AmariilsMilgrayElctms. 805484-4055 

CA Anaheim Time Elctms . 714-937-0911 

CA Chatsworth, Future Elctms. 818-772-6240 

CA Chatsworth, Passive Technig.. 818-882-2277 

CA Chatsworth, Time Elctms. 818-998-7200 

CA Garden Grovs NatL Elctms Corp .... 714-892-7749 

CA Inglewood, Newark Elctms, Ina. 213-671-7377 

CA Irvins Acacia SIs/Deanco.213-971-2428, 

714-660-0834 

CA Irvins Future Elctms . 714-2504141 

CA San Diegs Acacia SIs/Deanco ... 619*5654365 

CA San Diegs Future Elctms . 619-278-5020 

CA San Diegs Time Elctms. 619-586-1331 

CA San Joss Future Elctms . 408-434-1122 

CA San Joss Future Elctms . 408434-1114 

CA San Joss Passive Technig. 406*4355566 

CA Sunnyvals Acacia SIs/Deanco.4057457200, 

916-442-5300 

CA Sunnyvals Capsco Sis, Ina . 405734-3020 

CA Sunnyvals Time Elctms.. 405734-9888 

CA Torrancs Time Elctms. 215320-0880 

CO Denver, Newark Elcims . 305757-3351 

CO EngiewooS Sterling Elctms . 305792-3939 

CO Englewood, Time Elctms. . 305799-8851 

CO Lakewood, Acacia SIs/Deanco. 305232-2882 

CO Westminister, Future Elctms.. 303421-0123 

CT Cheshirs Time Elctms . 205271-3200 

CT Milford, Milgray Elctms . 203-8755538 

CT Wallingford, Cronin Elctms . 2052653134 

FL Ft Lauderdals Time Elctms. 305484-7778 

FL Orlands Time Elctms. 407-841-6565 

FL Winter Park, Milgray Elctms.. 407-647-5747 

GA Norcross Milgray Elctms. 404-4459777 

GA Norcross Spectrum Elctms . 4044451516 

GA Norcross Time Elctms. 4044484448 

IL Arlington Hgts, Milgray Elctms . 312-2551212 

IL Chicago, Newark Elctms . 312-784-5100 

IL Elk Grove Villags GookJ Elctms Corp 

. 312-8657171 

IL Rosernont Advent Eictrns, Ina . 312-297-6200 

IL Wooddals Time Elctms. 312-350-0610 

IN Indianapolis Advent Elctms . 317-872-4910 

lA Cedar Rapids Advent Elctms . 315363-0221 

KS Lenexs Sterling Elctms . 913492-5406 

KS Overland ParK Milgray Elctms. 9152358800 

MD Beltsvills Resco(W 3 Shington) . 301-937-9100 

MD Columbis Milgray Elctms . 301-621-8169 

MD Columbis Time Elctms. 301-964-3090 

MD White Marsh, Resco(Baltimore). 301-529-0500 

MA Hopkintoa Interface Elctms C^ .... 508435-6858 

MA Needham, Cronin Elctms. 617-4455000 

MA Peabody, Time Elctms . 505532-9757 

MA Wilmington, Milgray Elctms. 617-657-5900 

Ml Farmington Hills Advent Elctms. 315477-1650 

Mi Oak Park, Newark Elctms .. 315967-0600 

MN Ecfins Time Elcims .. 612-8351250 

MN Minneapolis Newark Elctms .. 612-331-6350 

MN Minneapolis Sterling/LC.L . 612-831-2666 

MO St Louis Time Elctms . 314-391-6444 

NH Manchester, Cronin Elctms .. 603-624*0105 

NJ Mariton, Milgray Elctms .. 6059855010 

NJ Morganvills Varitech Elctms . 201-591-8801 

ISU Parsippany, Milgray Elctms. 201-3351766 

NJ Pine BrooK Time Elctms. 201-882-4611 

NJ Rockaway,Tonarlnds. 201-5859000 

NM Albuquerqus Sterling Elctms.. 505-884-1900 

NY Airport, Time Elctms. 515383-8853 

NY E Syracu^ Time Elctms . 315432-0355 

NY Hauppaugs Time Elctms. 515273-0100 

NY Rochester, Milgray Elctms..... 7152350830 

NC Chartotts Elctm. Mktg Corp .. 704-394-6195 

NC Chartotts Time Elcims ...... . 704-522-7600 


315737-9122 

North American offices only. Fdr worldwide reps & distributors, see Vol. W. 


405727-9530 

714-898-0120, 

801-5459570, 

305682-1202, 

404-9651600 

312-2955310 

317-6551874 

9156452168 

301461-7720 

617-762-8090 

3155557373 

612-6459428 

201-2354098 

7152255922, 

5158952150 
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Manufacturers and Sales Offices Directory 


NCR Ml 


NC Oxford, Time Elctma . 919-693-5166 

OH Cleveland, Mllgray Elctms............. 216-447-1520 

OH Columbus, Elctm. Mktg Corp.. 614-299-4161 

OH Dublin, Time Elctma. 614-761-1100 

OH Highland Hgta, Elctm. MktgCorpi .... 216-442-3441 

OH Highland Hta, Elctm Mktg Corp.. 216-442-3441 

OH Kettering Elctm Mktg Corpt. 513-439-4711 

OH Vaileyview, Newark Elctma. 216-447-8860 

OK Tulsa, Sterling Elctma. 918-663-2410 

OR Beaverton, Acacia Sla/Deanco. 503-6463377 

OR Beaverton, Future Elctma . 503-645-9454 

OR Portland, Time Elctma. 503-684-3780 

OR Tualatin, Moore Elctma. 503-692-5333 

PA King of Prussia, Time Elctma. 216337-0900 

TX Austin, Sterling Elctma . 512-8361341 

TX Austin, Time Elctma. 512-339-3051 

TX Carrollton, Time Elctma . 214-241-7441 

TX Dallaa Milgray Elctma. 214-248-1603 

TX Dallas, Sterling Elctma . 214-243-1600 

TX Garlarid, Newark Elctma . 214-487-8144 

TX Houston, Newark Elctma. 716270-4800 

TX Houston, Sterling Elctma. 713-623-6600 

UT Salt Lake City, Future Elctma. 801-972-8489 

UT Salt Lake City, Milgray Elctma. 801-272-4999 

UT Salt Lake City, Time Elctma. 801-9768181 

WA Redmond, Future Elctma. 206881-8199 

WA Redrnond, Tirne Elctrna . 206-882-1600 

Wl Mequon, Taylor Elec. Co., Inc.. 414-241-4321 

Can Downsview, Ont, Future Elctma. 416638-4771 

Can Kawata, Ont, Prelco . 616592-3636 

Can Kawata, Ont, Time Elctma . 416-672-5300 

Can Montreal, PQ, Prelco. 514-3868051 

Can Montreal, PQ, Tonar Inda. 514-286-4061 

Can MontreatPa Future Elctma . 514-694-7710 

Can Nepean, Ont, Carsten . 6167269250 

Can Ottawa, Ont, Future Elctma . 613-8268313 

Can Scarborough, Carsten . 416-4969999 

Can St Laurent, Carsten . 514-334-8321 

Can Vancouver, BC, Future Elctma. 604-294-1166 


Can Wiltowdale, Ont, Milgray Elctma/Toronto 

. 4167564481 

MURATA MANUFACTURING CO., LTD, 26162- 
chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, Japan 617, Tel: 
076951-9111, TELEX: J64270, FAX: 0769560526; 
EmpL: 3,047; Sfe. Mgr.-O. Otaka 

MUSHIELD PRODUCTS, Div. Borneo Inc., Route 
128, Blachbum Cir, Gloucester, MA 01930, Tel: 506286 
9000, TELEX: 965439, FAX: 5062862882; FSC No.: 
22780; EmpL: 10; Sis. Mgr: David Grilli; Drsf. Mgr: Mark 
L Standley. C«1746 



Wire Industries 


LocaJ Sales Offices & Reps 

AL Huntsville, Saber Assoca. 806327-0853 

CA San Diego, McMiilen & Assoca. 619484-3402 

CO Parker, Howard Assoca . 306841-5755 

FL Melbourne, S£d3er Assoca . 806432-6288 

GA Norcross, Sailer Assoca. 806327-0853 

IL Glendale Hgta, Beta Technig Sla, Inc. 

. 312-7969886 

lA Cedar Rapids, Midwest Tech. Sla, Ina 

. 316365-4011 

KS Lenexa, Midwest Tech. Sla, Inc.. 9168865100 

KS Wichita, Midwest Tech. Sla, Inc. . 3163966705 

MO St Charles, Midwest Tech. Sla, Inc. .:. 314-441 -1012 

NY N. Syracuse, Advanced Compa Corp. 

. 315-6962671 

NC Clayton, Saber Assoca . 806327-0853 

OH Da)4on, Rixan Assoca, Inc. . 516222-0011 

PA Morrisville, Nexus Technig Sla Inc. ... 216295-6549 

TX Richardson, Lear Assoca. 214-231-5388 

WA Mercer Island, Eagle Entpra, Ina. 206232-7401 

Wl Milwaukee, Beta Technig Sla, Inc..... 414-543-6609 


NATIONAL ELECTRONICS CORP, 11731 Markon Dr, 
Garden Grove, CA 92641, Tel: 714-892-7749, 806854- 
2451, TtVX: 9165961316, FAX: 714-8966769; EmpL; 50 

NATIONAL CONTROLS CORP, 1725 Western Dr, W. 
Chicago, IL 60185, Tel: 312-231-5900, FAX: 312-231- 
1377; EmpL: 250; Dist. Mgr: Cy Reiter 

NATIONAL INFORMATION SYSTEMS, INC, 1190 
Saratoga Avenue, San Jose, CA 95129, Tel: 4069867100, 
TELEX: 750031, FAX: 4062463127; EmpL: 50 


^^^NmnuiL 

gpmsniiiMEiiTs® 

The Sojhvare is the Instrument ™ 


FAX: 512-250-9319 

NATIONAL INSTRUMENTS, 12109 Technology Blvd, 
Austin, TX 78727-6204, Tel: 512-2569119; EmpL: 2; S/s. 
Mgr: Don Nadon, VP Sla 

. D*1131,1178-1179,1272-1273 

Local Sales Offices & Reps 


GA Atlanta, NatL Instra . 404-7269119 

IL Chicago, NatL Instra. 312-574-0050 

MN Minneapolis, Natl. Instra . 612-482-9930 

OH Columbus, NatL Instra. 614-442-5740 

TX Dallas, NatL Instra. 214-6967474 



FAX: 213-225-4630 

NATIONAL WIRE & CABLE CORP., 136 San 

Fernando Rd, Los Angeles, CA 90031-1780, Tel: 216226 
5611, TELEX: 181409, TWX: 916321-4155; FSC No.: 


04569; EmpL: 225 . C*18861906 

LoceJ Sales Offices & Reps 

AZ Mesa, System Sla. 602-464-9989 

AR Cotter, P.M.L Sla Ca. 501-4365525 

CA Redwood City, National Wire & Cable 

. 4163661952 

CA San Diego, McKinley Elctra Sla . 616271-7221 

CA Santa Clara. Ross Mktg . 406988-8111 

CO Arvada, Arrowhead/CSI Sla. 303-4265556 

FL Altamonte Springs, Gugel-Tuttle Assoca 

.!. 306788-0845 

FL Orlando, National Wire & Cable. 3068963801 

GA Lawrenceville, Tek-Rep Mktg. 404-9661600 

HI Hik), Kirco Corp. . 8069563888 

IL Northfield, H. a Tollaksen . 312-441-6644 

MD Glen Bumia Faion Lott. 301-744-4611 

MA Norwood, Tom Maguire Assoca, Ina .. 617-551-0500 

Ml Uvonia Luebbe Sla . 316477-3131 

MN Bloomington, Electro Smith Ina. 612-854-8775 

MO St Louia P.M.I. Sla Co. . 314-3534709 

NJ WaynaGTAssoa. 201-694-6040 

NY Sodua W. T. Woolard. 315-6568145 

OH Cincinnati, Luebbe Sla . 516530-0600 

OH Cleveland, Luebbe Sla . 216333-0425 

OH Columbua Luebbe Sla Ca. 614431^74 

OH Dayton. Luebbe Sla .. 516294-0426 

PA Hatboro, Jacobsen Assoca. 215-674-2937 

PA Pittsburgh, Luebbe Sla Co. . 412-364-0490 

TX Ft Worttt Tesco, Ina . 214-5561200 

WA Redmond, Halbar Assoca . 206-882-0990 

WA ' Vancouver, Halbar Assoca . 206-696-0170 


NATIONWIDE ELECTRONIC SYSTEMS, See NES, 
Inc. 

NAUGLER ENGINEERING, INC., Off Dunham Rd, 
Beverly, MA 01915, Tel: 617-922-5634, FAX: 617-466 
1272; FSC No.: 05222; EmpL: 10; Sis. Mgr: Kristen N. 
Bonnette 

NAZ-DAR/K.C., Thrall Enterprises, 1087 N. Branch St, 
Chicago, IL 60622, Tel: 312-943-8338, FAX: 312-946 
8215; EmpL: 53; S/s. Mgr.’Kent Schnese; Dist. Mgr: Kent 
Schnese 


FAX: 818-706-0911 

MWS WIRE INDUSTRIES. 31200 Cedar Valley Dr., 
Westlake Villaga CA 91362, Tel: 816991-8553; FSC No.: 
51668; EmpL: 65; Sis. Mgr: Greg Fancon 

. C-1882-1885 

H. WM. MYERS & ASSOCS, 361 Virginia St, Crystal Laka 
IL 60014, Tel: 815-459-0100; EmpL: 5; S/s. Mgr: L Peter 
Baenziger 


NAMCO CONTROLS, An Acme-Cleveland Co., 7567 
Tyler Blvd, Mentor, OH 44060, Tel: 2169469900, TELEX: 
24-1566, FAX: 2169461228; EmpL; 200; Sis. Mgr: Jon 
Slayburgh, VP & G/M, Elctra Bua 

NAMIKI PRECISION JEWEL CO., LTD, 15 Warren 
Street Hackensack, NJ 07601, Tel: 201-3463080, TWX: 
7169961273, FAX: 201-3463172; FSC Na: 
201-3463172 

NANO PULSE INDUSTRIES, 440 Nibus St, Brea, CA 
92670, Tel: 714-5262600, FAX: 714-671-7919; FSC No.: 
57222; S/s. Mgr.'Michael J. Schubert 

NARDA MICROWAVE CORP, Subsidiary of Loral 
Corp, 435 Moreland Rd, Hauppauge, NY 11788, Tel: 516 
231-1700, TWX: 516221-1867, FAX: 516231-1711 



ATEL 


FAX: 805-584-4357 

NATEL ENGINEERING CO., INC., 4550 Runway St, 
Simi Valley, CA 93063, Tel: 806581-3950, TWX: 916494- 
1959; EmpL: 150; S/s. Mgr: Anthony Carbone 
. ... 0*1194-1195 


Local Distributors 

CA Mta View, Thorson West . 416964-9300 

CA Riverside, Cal Tech Prods.. 714-682-8506 

CO Englewood, Odyssey 1 . 3067768176 

MD Linthicum, KD Assocs.. 301-8565151 

MA Reading Scheinfein Assocs.. 617-944-2304 

NJ Manalapaa Beta Lambda. 201-4461100 

NM Albuquerqua Odyssey 1 . 506265-6645 

UT Salt Lake City, Odyssey 1 . 801-485-4728 

WA Woodenville, Team, Ina. 2064861111 


Can Mississauga, Ont, Allan Crawford Assocs. 

.. 4168962010 

NATIONAL MICRONETICS, 71 Smith Ave, Kingston, NY 
12401, Tel: 914-338-0333, TWX: 516247-8046, FAX: 914- 
338-0377; EmpL; 700; S/s. Mgr.-Richard Carlton 

NATIONAL POWER TECHNLG, See Intelligence 
Power Technology 

NATIONAL SEMICONDUCTOR, Memory Division, 
2900 Semiconductor Dr, Santa Clara, CA 95052, Tel: 406 
721-5724, FAX: 4062466340; S/s. Mgr: George Saul; 
Dist Mgr: Jo Craven 

NATIONAL SEMICONDUCTORS, LTD, See Silonex 
Inc. 

NATIONAL-STANDARD CO, 601 N. 8th, Niles, Ml 49120, 
Tel: 616-6868100, TELEX: 295187, FAX: 616-683-6249; 
EmpL: 3100; S/s. Mgr: D. M. Wedsworth; Dist Mgr: D. M. 
Wedsworth 

NATIONAL TELEPHONE & ELECTRONICS INC, 
2350 N.W. 96 Avenue, Miami, FL 33172, Tel; 306592- 
0551, FAX: 3065960948; EmpL: 50 

NATIONAL TEL-TRONICS, State Road Hill, Meadville, PA 
16335, Tel: 814-724-6440, FAX: 814-3363675; EmpL: 
250; Dist Mgr: D. R Booth 


NCEiNATIONAL CUSTOM ENTERPRISES, INC, 400 
Gateway Blvd, Burnsville, MN 55337, Tel: 612-8961360, 
FAX: 612-894-3899; FSC No.: 1FS75; EmpL: 00 ; Sis. Mgr: 
J. A Carlson 

NCR COMTEN, INC, NCR Corp, 2700 Snelling Avenue 
N, St PauL MN 55113, Tel: 612-6368685, TELEX: 
6879018 Comten, TWX: 916563-3661, FAX: 612-636 
8573; FSC Na: 7025-0010; EmpL: 2300; Sis. Mgr: Edward 
J. Clark; D/st Mgr.'James Woller 

NCR MICROELECTRONICS, NCR Corporation, 1635 
Aeroplaza Dr, Colorado Springs, CO 80916, Tel; 306596 
5795, 8065465618, TELEX: 241669 NCR NVMEM 
MSBG; FSC No.: 60924; S/s. Mgr.'Ted Lunacek; Dist. 
Mgr: Mike Shapiro 

_ National Controls 

riCC Corporation 

TIME DELAY RELAYS 
LIQUID LEVEL CONTROLS 

FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORATED 

2478 Fletcher Dr., Los Angeles, California 90039-2897 

800-421-8855 TEi:213-660-1310 

CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 3IEM on REQUEST 
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North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


NCR POWER SYSTEMS, 3200 Lake Emma Rd, Lake 
Mary, R. 32746, Tel: 407-323-0250, 800-327-7612, FAX: 
407-333-9234; EmpL: 156; Mgr: David A. Kemp 



FAX: 408-725-0369 

NDK AMERICA, INC., 20300 Stevens Creek BlvdL. Sta 
400, Cupertino, CA 95014, Tel: 408-255-0831, TELEX: 
352057; EmpL: 28; S/s. Mgr: Mike Kurihara, GM; Dist 


Mgr: Glenn Kawahara . . A*1338,1443-1453 

Local Sates (^ices & Reps 

AL Huntsville, L & D, Inc... 205-837-1469 

AZ Scottsdale, Harris & Croy. 602-951-9121 

AZ Tucson, Harris & aoy. 602-882-8642 

TX Dallas, SW Tech.. . 214-369-0977 

CA Caiabasas, Quad-Rep Cen, Inc. . 818-887-3711 

CA Irvine, Quad-Rep South, Ina . 714-727-4222 

CA Orangevallo I ^uare, Ina. 916-^989-0843 

CA San Diego, Quad-Repi. 619-560-8330 

CA Santa Clara, I Square, Ina . 408-988-3400 

CO Englewood, Thorson Rocky Mta Ina 

. 303-799-3435 

CT Woodbury, Anacon . 203-266-0707 

DE Medford, Jack McCoy. 609-953-0770 

FL Largo, TMA. 813-536-3796 

FL Melbourne, TMA. 305-676-3776 

FL OrlandaTMA . 305-857-3760 

FL Pompano Bch, TMA. 305-977-9006 

GA Atlanta, L & D, Ina. 404-395-7079 

ID Boise, Intermountain Tech.. 208-888-6071 

IL Chicago, M. Gottlieb & Assocs. . 312-775-1151 

IN Carmel, Fred A. Dorsey & Assocs. .... 317-844-4842 

lA Davenport, Rush & West Assocs.. 319-388-9494 

KS Olathe, Rush & West Assocs.. 913-764-2700 

MD Annapolis, EES Assoa. 301-269-4234 

MA Burliiigton, Anacon Sis. Assocs., Ira .. 617-272-9080 

Ml Grand Rapids, Miltimore Sis... 616-942-9721 

Ml NovL Miltimore Sis. . 313-349-0260 

MO SL Louis, Rush & West Assocs.. 314-965-3322 

MT Boise, Inter-Mta Tech.. 208-888-6071 

NE Davenport, Rush & West . 319-388-9494 

NV Santa Clara, I Squared. 408-988-3400 

NV Scottsdale, Harris & McCoy. 602-951-9121 

NJ Fairfield, Tech. Applications & Mktg.... 201-575-4130 

NJ Medford, Jack McCoy, Ina. 609-9530770 

NM Albuquerque, Nelco Elctma . 505-292-3657 

NY Fairfield, TAM. 201-575-4130 

NC Raleigh, L & D Ina. 919-876-5301 

OH ancinnati, MaWn Assocs..:.... 513-871-2424 

OH Columbus, Makin Assocs. . 614-848-5424 

OH Soloa Makin Assocs. ... 216-248-7370 

OR Tigard, Coups. West . 503-684-1671 

PA Medford, Jack McCoy, Ina. 609-953-0770 

PA Solon, Makin Assocs... 216-248-7370 

TN BristoL L & D, Ina ... 615-878-2266 

TX Austin, Southwestern Tech. Sis.. 512-440-0499 

TX Dallas, Southwestern Tech. Sis.. 214-369-0977 

TX Houstoa Southwestern Tech. Sis. .... 713440-9200 

UT Arvada. Gemini Elctms.. 303428-5600 

vr Wilmingtoa Anacon . 617-270-3712 

VA Front RoyaL Eltron Sis. . 703-635-7201 

WA Redmond, Coirpa West. 206-885-58180 

WA Spokane, Comps. West. 509-922-2412 

Wl Chicago, M. Gottlieb Assocs.. 312-775-1151 

Can Burnaby,ViteiElctms. .. 604-439-1136 

Can Kanata, Ont, Vitei Elctms.. 613-592-0090 

Can Mississauga, Ont, Vltol Elctma . 416-676-9720 

Can St Laurent Que:, Vitei Elctma . 514-331-7393 

Local Distributors 

AL Huntsville, Schweber Elea .. 205-895-0480 

AL Huntsville, Time Elctma . 205-721-1133 

AZ Phoenix, Schweber Elea .. 602-431-0030 

AZ Phoenix, SterHng Elctma . 602-268-2121 

AZ Tempo AcaciaSla . 602-894-2874 

AZ Tempe, Time Elctma .... . 602-967-2000 

CA Anaheim,Time Elctma .. 714-937-0911 

CA Calabassas, Schweber Elea. 818-9994702 

CA Chatsworth, Sterling. 818407-8850 

CA ChatswortMIrrie Elctma. 818-988-7200 

CA Costa Mesa, Eric Elctma ............. 714-751-1185 

CA Irvine, AcaciaSia ... 714-660-0834 

CA Irvine, Schweber Elea .. 714-863-0200 

CA Sacramento, Schweber Elea . 916-364-0222 

CA San Diego, AcaciaSla...............^ 619-565-4365 

CA San Diego, Schweber Elea... 619450-0454 

CA San Diego,Time Elctma ... 619-586-1331 

CA San Jose, AcaciaSla.. 408-745-7200 

CA San Jose, Eric Elctma ................ 408432-1111 

CA San Jose, Schweber Elea ............ 408432-7171 


CA Sunnyvale,CapscoSla.. 408-734-3020 

CA' Sunnyvale, Time Elctma.. 408-734-9888 

CA Torrance, Time Elctma. 213-320-0880 

CA Tustin, Sterling . 714-259-0900 

CO Englewood, Schweber Elea .. 303-799-0258 

CO Englewood, Staling Elctma . 303-792-3939 

CO Englewood, Time Elctma. 303-799-8851 

CO Lakewood, Acacia Sla. 303-232-2882 

CT Cheshira Time Elctma. 203-271-3200 

CT Danbury, Schweber Elea . 203-748-70)50 

CT Wallingford, Sterling Elctma . 203-265-9535 

FL Altamonte Springs, Schweber Elea ... 305-331-7555 

FL Ft Lauderdala Time Elctma.. 305-484-7778 

R. Pompano Bch, Schweber Elea... 305-977-7511 

GA Norcross, Hammond Elctma. 404449-1996 

GA Norcross, Schwdber Elea . 404449-9170 

GA Norcross, Tirne Ekrima .. 404-4484488 

IL Elk Grove VL Schweber Elea..... 312-364-3750 

IL Usie, Compa, Ina. 312-852-7707 

IL Wood Dale, Time Elctma. 312-350-0610 

lA Cedar Rapids, Schweber Elea. 319-373-1417 

KS Overland Park, Sterling Elctma ....... 913492-5406 

KS Overland Pk, Schweber Elea .. 913492-2922 

LA Westwego, Sterling Elctma. 504-436-1418 

MD Columbia, Time Elctma. 301-964-3090 

MD Columbia, Vantage Compa, ina ...... 301-720-5100 

MD Gaithersburg, Schweber Elea. 301-840-5900 

MA Bedford, Schweber Elea.. 617-275-5100 

MA Peabody, Time Elctma . 508-532-6200 

MA Woburn, Sterling Elctma... 617-938-6200 

Ml Grand Rapids, Calder Elctma. 616-698-7400 

Ml Livonia, Schweber Elea . 313-525-8100 

MN Bloomington, Time Elctma . 612-835-1250 

MN Edina Schweber Elea. 612-941-5280 

MN Minneapolia Sterling. 612-831-3043 

MO Earth City, Schweber Elea. 314-739-0526 

MO St Louia Time Elctma . 314-391-6444 

NH Manchester, Schweber Elea. 603-625-2250 

NJ Clifton, Vantage Compa, Ina.. 201-7774100 

NJ Rnebrook, Schweber Elea . 201-227-7880 

NJ Pinebrook, Time Elctma. 201-882-4611 

NJ S. Plainfield, Sterling Elctma. 201-769-7000 

NM Albuquerqua Sterling Elctma. 505-884-1900 

NY E Syracu^ Time Elctma . 315432-0355 

NY Hauppauga Sch^jer Elec.. 516-231-0500 

NY Hauppauga Time Elctma. 516-273-0100 

NY Rochester, Schweber Elea . 716424-2222 

NY Rochester, Time Elctma. 716-383-8853 

NY Smithtown, Vantage Compa, Ina . 516-543-2000 

NY Westbury, Schweber Elea. . 516-334-7474 

NC Charlotta Time Elctma. 704-522-7600 

NC Greensboro, Hammond Elctma. 919-275-6391 

NC Raleigh, Schweber Elea. 919-876-0000 

OH Beachwood, Schweber Elea. 216464-2970 

OH Dayton, Schweber Elea . 513-439-1800 

OH Dublia Time Elctma... 614-761-1100 

OK Tulsa Schweber Elea . 918-622-8000 

OK Tulsa Sterling Elctma. 918-663-2410 

OR Beaverton, Acacia. 503-646-3377 

OR Portland, Time Elctma .. 503-684-3780 

PA ExportAdvacom .. 412-733-5400 

PA Horshsun, Schw^ser Elea . 215-441-0600 

PA King of Prussia Time Elctma. 215-337-0900 

PA McKean, Advacom . 814496-7774 

PA Pittsburgh. Schweber Elea . 412-963-6804 

SC Greenvilla Hammond Elctma. 803-2334121 

TX Austia Schweber Elea . .. 512-339-0088 

TX Austia Sterling Elctma . 512-836-1341 

TX Austia Time Elctma. 512-339-3051 

TX Carrolltoa Time Elctma . 214-241-7441 

TX Dallaa Schweber Elea . 214-661-5010 

TX Dallaa Sterling Elctma . 214-243-1600 

TX Houstoa Schweber Elea . 713-784-3600 

TX HoustoaSteilingElctma ■ 713-623-6600 

UT Salt Lake City, Time Elctma . 801-973-8181 

VA Richrnoncl, Sterling Elctma . 804-226-2190 

VA Sterling, Sterling Elctma. 703450-2373 

WA Redmond, Time Elctma . 206-882-1600 

Wl New Berlia Schweber Elea.. 414-784-9020 

Can Ontario, Time Elctma. . 416-672-5300 


NEC 

FAX: 415-965-6130 

NEC ELECTRONICS, INC., 401 Ellis Street P.O. Box 
7241, Mountain View, CA 94039, Tel: 415-960-6000, TWX: 


910S79-6985; EmpL: 1200; Sis. Mgr: Mike Despotes; 

Dist. Mgr: Michael Kelly..A*1140-1143; 

B«1092-1093,1324-1332,1586-1S91 

Local Sales Offices & Reps 

AL Huntsvilte, 20th Century Mktg. . 205-533-9281 

AZ Phoenix, Oasis Sla, Ina. 602-277-2714 


CA Cardiff, Mission Technig.... .... 619-753-5092 

CA Mta View, NEC Elctma .. 415-965-6200 

CA San Jose, Exis __.. ......... .... 408433-3947 

CA Santa Ana NEC Elctma 714-546-0501 

CO Aurora NEC Elctma .. . . . ......... 303-755-6353 

CO Boulder, Promotional Technig. . . . . .. 303-5304774 

CO Parker, Promotionai Technig. . 303-8414664 

CT Cheshira Datatrack Engrg, Ina.. 203-271-1311 

FL Altamonte Springa V.a Sla, Ina ...... 407-831-8688 

FL Ft Lauderdala NEC Elctma . 305-776-0682 

FL Largo, V.a Sla Co, Ina. . 813-536^7787 

FL Maitland, NEC Elctma. . 407-875-1145 

FL Pompano Bch., V.a Sla Co, Ina. 305-971-0900 

GA Norcrosa NEC Elctma . 4044474409 

GA Norcrosa 20th Century Mktg Ina. 404446-1999 

IL Arlington Hgta, NEC Elctma. 312-577-9090 

IL Schaumburg Marian Irxx . 312-303-5660 

IN Carmet Technig Mktg Corp. . 317-844-8462 

IN Ft Wayna Technig Mktg Corp.. 219432-5553 

lA Cedar Rapida Stan Clothier Co. ...... 319-365-1717 

KS Overland Pk,AME Sla . 913-262-3971 

KY Louisvilla Technig Mktg Corp. . 502-893-1377 

MD Glen Bumia TRI-MARK Ina .301-761-6000 

MA Natick, NEC Elctma . 508-655-8833 

MA Woburn, Compass Technig . 617-933-3336 

Ml Grand Rapida Miltimore Sla.. 616-942-9721 

Ml Novi, Miltimore Sla . 313-349-0260 

Ml Troy, NEC Elctma. 313-680-0506 

MN Bloomington, NEC Elctma. 612-854-4443 

MN Minneapolia Stan Cbthier Ca. 612-944-3456 

MO St Charlea AME Sla . 314-947-0333 

NJ Bellmawr, TAI Corp. . 609-933-2600 

NJ Saddle Brook Metro Logic Corp._ 201-797-8844 

NY Fairport, NEC Elctma. 719425-4590 

NY Jericho, NEC Elctma . 516-932-5700 

NY Pittsford, Elcom Sla . 716-385-1400 

NY Poughkeepsia NEC Elctma . 9144524747 

NY Skaneatelea Elcom Sla . 315-685-8245 

NC Charlotta Quantum Mktg Ina. 704-523-8822 

NC Durham, NEC Elctma . 919-5444132 

NC Raleigh, Quantum Mktg Ina. 919-846-5728 

OH Columbua NEC Elctma . 614-436-1778 

OR Portland, NEC Elctma. 503-245-1600 

OR Portland, Venture Elctma. 506-624-0617 

PA Trevosa NEC Elctma . 215-638-8989 

TX Austia NEC Elctma .. 512-346-9280 

TX Austia TL Mktg, Ina. 512-453-4586 

TX Dallaa NEC Elctma .. 214-931-0641 

TX Dallaa TL Mktg, Ina. 214484-6800 

TX Houstoa TL Mktg, Ina.. 713-589-2763 

UT Midvala Promotional Technig Corp. .. 801-566-8919 

WA Bellevua Venture Elctma. 2064544594 

Wl Mequoa Marian Ina ... 414-2414955 

PR BonnevillaDynamicSla/V.aSla .... 809-746-1091 

PR Caguaa V. a Sla Co, Ina. 809-744-5568 

Can Concord, Ont, Kaytronics. 416-669-2262 

Can Kanata Ont, Kaybonics . 613-592-6606 

Can Surrey, BC, Kayfronics Western. 604-581-5005 

Can Ville ^-Laurent Qua, Kaytronics. 514-745-5800 

Local Distributors 

AL HuntsvillaMarshallinda .. 205-881-9253 

AZ Phoenix, Marshall Inda. 602496-0290 

AZ Phoenix, Sterling Elctma . 602-268-2121 

AZ Tempa Insight Elea. 602-829-1800 

CA Agoura Ir^ht Elctma . 818-707-2100 

CA Agoura Hilla Western Microtechnology 

. 818-707-0377 

CA Camarilla Milgray Elctma . 805-484-4055 

CA Chatsworth, Marshall Inda. 818-4074100 

CA Costa Mesa Eric Elctma. 714-751-1185 

CA Costa Mesa Insight Elctma . 714-556-6890 

CA El Monta Marshall Inda . 818-459-5558 

CA Fountain Valley, Bell Microproducts ... 714-963-0667 

CA Irvina Marshall Inda. 714-859-5050 

CA Milpitaa Bell Microproducts........... 408434-1150 

CA Milpitaa Marshall Inda. 408-9424600 

CA Oranga Western Miorotechnology .... 714-637-0200 

CA Rancho Cordova Marshall Inda . 916-635-9700 

CA Sacramenta lEC . 916424-5297 

CA San Diega Insight Elctma. 616-587-0471 

CA San Diega Marshall Inda. 616578-9600 

CA San Diego, Western M'icrotechnology 


CA San Josa Eric Elctma. 408-432-1111 

CA San Josa lEC . 408435-1000 

CA San Josa Merit Elctma. 408-434-0800 

CA Santea Mouser Elctma.. 619-4462222 

CA Saratoga Western Microtechnology .. 4067261660 
Can SaskatooaQua, ITT Multicomponents/RAE Elctma 

.. 3069362888 

CO Denver, lEC . 306292-6121 

CO Englewood, Sterling Elctma .. 306792-3939 

CO Thomtoa Marshall Inda 303-451-8383 

CT Milford, Milgray Elctma. 203-8765538 

CT Wallingford, Cronin Elctma . 2062663134 

CT Wallingford, Marshall Inda. 206265-3822 

FL Altamonte Springa Marshall Inda ..... 407-767-8585 
FL Ft Lauderdala Marshall Inda ......... 3069774880 


North American offices only^ For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


NETWOR 


FL Ft Lauderdale, Reptron Elctma ... 305-735-1112 

FL St Petersburg, Marshall Inds.. 813-573-1399 

FL Tampa, Reptron Elctms. . 813-855-4656 

FL Winter Park, Milgray Elctms. . 407-647-5747 

GA Norcross, Marshall Inds.. 404-923-5750 

GA Norcross, Milgray Elctms.. 404-446-9777 

GA Norcross, Reptron Elctms.. 404-446-1300 

IL Bensenville, Milgray Elctms. . 312-356-0490 

IL Hoffman Estates, lEC. 312-843-2040 

IL Schaumburg, Marshall Inda . 312-490-0155 

IL Schaumburg, Reptron Elctms. . 312-882-1700 

IL Schaumburg, Reptron Elctma . 317-882-1700 

IN Indianapolia Marshall Inda . 317-297-0483 

KS Lenexa, Marshall Inda. 913-492-3121 

KS Lenexa, Sterling Elctma . 913-492-5406 

KS Overland Park, Milgray Elctma. 913-236-8800 

MD Columbia, Milgray Elctma . 301-995-6169 

MD Jessup, Almo Elctma. 301-953-2566 

MD Silver Spring, Marshall Inda. 301-622-1118 

MA Burlington, Western Microtechnology 

. 617-273-2800 

MA Hopkinton, Interface Elctma . 508-435-6858 

MA Wilmington, Marshall Inda . 508-658-0810 

MA Wilmington, Milgray Elctma. 508-657-5900 

MA Woburn, Sterling Elctma. 617-938-6200 

Ml Livonia, Marshall Inda . 313-525-5850 

Ml Livonia, Reptron Elctma. 313-525-2700 

MN Minneapolis, Sterling Elctma. 612-831-2666 

MN Minnetonka, Reptron Elctma. 612-938-0000 

MN Plymouth, Marshall Inda. 612-559-2211 

MO Bridgeton, Marshall Inda. 314-291-8795 

NJ Clifton, Vantage Compa. 201-777-4100 

NJ Fairfield, Marshall Inda . 201-882-0320 

NJ Marlton, Milgray Elctma . 609-983-5010 

NJ Mt Uurel, Marshall Inda . 609-234-9100 

NJ Parsippany, Milgray Elctma. 201-335-1766 

NJ Randolph, Mouser Elctma. 201-328-3322 

NJ South Plainfield, Sterling Elctma. 201-769-7000 

NM Albuquerque, Sterling Elctma. 505-884-1900 

NY Farmingd^, Milgray Elctma . 516-420-9800 

NY Hauppauge, Marshall Inda. 516-273-2424 

NY Holbrook, Micro Genesis. 516-472-6000 

NY Johnson City, Marshall Inda.. 607-798-1611 

NY Rochester, Marshall Inda. 716-235-7620 

Can Rochester, Milgray Elctma. 716-235-0830 

NC Charlotte, Electronic Mktg. Corp.. 704-394-6195 

NC Raleigh, Marshall Inda. 919-878-9882 

NC Raleigh, Resco . 919-781-5700 

OH Columbua Electronic Mktg. 614-299-4161 

OH Dayton, Marshall Inda . 513-8984480 

OH Highland Hgta, Electronic Mktg. 216-442-3441 

OH Independence, Milgray Elctma. 216-447-1520 

OH Solon, Marshall Inda. 216-248-1788 

OH Solon, Reptron Elctma . 216-349-1415 

OH Worthington, Reptron Elctma. 614-436-6675 

OK Tulsa, Sterling Elctma. 918-663-2410 

OR Beaverton, lEC . 503-641-1690 

OR Beaverton, Marshall Inda. 503-644-5050 

PA Philadelphia Almo Elctma. 215-6984000 

OR Beaverton, Western Microtechnology 

. 503-629-2082 

TX Austin, Marshall Inda. 512-837-1991 

TX Austin, Sterling Elctma . 512-836-1341 

TX Carrollton, Marshall Inda . 214-233-5200 

TX Dallaa Milgray Elctma. 214-248-1603 

TX Dallaa Sterling Elctma . 214-243-1600 

TX El Paso, Marshall Inda. 915-593-0706 

TX Houston, Marshall Inda 

. 713-895-9200,1-800-392-2416 

TX Houston, Sterling Elctma. 713-627-9800 

TX Mansfield, Mouser Elctma. 817-483-0165 

TX Richardson, Insight Elctma. 214-783-0800 

UT MSalt Lake City, lEC. 801-298-1869 

UT Salt Lake City, Marshall Inda . 801-485-1551 

UT Salt Lake City, Milgray Elctma. 801 -272-4999 

VA Herndon, Sterling Elctma. 703-742-8400 

VA Richmond, Sterling Elctma . 804-226-2190 

WA BellevualEC. 206-455-2727 

WA Bellevua Marshall Inda. 206-486-5747 

WA Redmond, Western Microtechnology .. 206-881-6737 

Wl Milwaukee, Marsh Elctma . 414-475-6000 

Wl Waukesha, Marshall Inda. 414-797-8400 


Can BumabyBC, ITT Multicomponents/RAE Elctma 

. 604-291-8866 

Can CalgaryAlberta, ITT Multicomponents/RAE Elctma 

.. 403-253-8575 

Can CaigaryAlberta, MEMCO . 403-258-3399 

Can CorKX>rd, Ont, ITT Multicomponents/RAE Elctma 

. 416-736-1144 

Can Dartmouth,Nova Scotia, ITT Multicomponents/RAE 

Elctma .. 902-456-2350 

Can Edmonton, Alberta, MEMCO ........ 1-800-661 -9536 

Can EdmontonAlberta, TTT Multicomponents/RAE Elctma 

.. 408451^001 

CA Irvine, lEC ...... 714-837-9960 

Can Moncton,New BrunswicK ITT Multicomponents/RAE 
Elctma .. 506-857-8011 


Can NepeaaOnt, mr Multicomponents/RAE Elctma 

. 613-226-7406 

Can Nepean,Ont, Carsten Elctma LTD..... 613-726-9250 

Can Saskatoon,Que., MEMCO. 1-800-661-9536 

Can Scarborough,Ont., Carsten Etetma LTD. 

. 416495-9999 

Can Surrey, BC, MEMCO. 604-590-1553 

Can Vlctoria,BC, MEMCO. 604-383-2400 

Can Ville St Laurent Qua, ITT Multicomponents/RAE 

Elctma. 514-335-7697 

Can Ville St LaurentOua, Carsten Elctma LTD. 

. 514-334-8321 

Can Willowdale,OnL, Milgray Elctma. 416491-4481 

Can Winnipeg Manitoba, MEMCO. 1-800-661-9536 

Can WinnipegManitoba, ITT Multicomponents/RAE Elctma 
. 204-786-8401 

NEC INFORMATION SYSTEMS, INC, 1414 
Massachusetts Ave, Boxborough, MA 01719, Tel: 617- 
264-8000, TELEX; 92-3434; EmpL; 1500; S/s. Mgrj 
Richard Gilbert/Robert Henderson; Dist Mgr.- Richard 
Gilbert/John Bruni 

NEDAP N.V, P.O. Box 6, Groenlo, Holland 7140 AA, Tel: 
631-5440-71111, TELEX: 44253, FAX; 631.5440.62745; 
EmpL; 360; S/s. Mgr: W. Bonnemeier 

N.ED. CABLE CO., Div. of Electro-Prep, Inc, 16 Proctor 
SL Salem, MA 01970, Tel: 617-745-9911; EmpL: 10; S/s. 
Mgr: R M. Sullivan 

NEDCO ELECTRONICS, INC, 8246 LeHigh, Morton 
Grove, IL 60053, Tel; 312-967-0500, FAX: 312-967-0505; 
EmpL: 10 

NEFF INSTR, 700 S. Myrtle Ave, Monrovia, CA 91016, Tel: 
818-357-2281, TWX: 910-585-1833, FAX: 818-303-2286; 
EmpL; 125; S/s. Mgr: James L Taylor 



Ferranti-Packard 


FAX: 416-625-6197 

NEI FERRANTI-PACKARD ELECTRONICS, 6030 
Ambler Dr, Mississauga, OnL Canada L4W 2P1, Tel: 416- 
624-3020, TELEX: 06-961437; EmpL; 225; S/s. Mgr: Paul 


A Manuel . B*1095-1097 

Local Sales Offices & Reps 

IL Chicago, NEI Svc. . 800-263-4346 

MA Hopkinton, FP Displays, Inc. . 617-742-2335 

NH Nashua, Bell Controls Inc. . 603-882-6984 

PA Paoli, Tyler Griffin Co. . 215-647-1550 

TX Dallaa NEI Svc. . 800-263-4346 


Can Mississauga, OnL NEI Ferranti-Packard Elctma 

.. 416-624-3020 

NEL FREQUENCY CONTROLS, INC., 357 Beloit SL 
Burlington, Wl 53105, Tel: 414-763-3591, TWX: 910-278- 
2450, FAX: 414-763-2881; FSC No.: 00815; EmpL: 225; 
Sis. Mgr: Dick Griebel, VP Sla & Mktg; Dist. Mgr: Lyann 


Jung . . A*1455-1457 

Local Sales Offices & Reps 

AL Huntsville, 20th Century Mktg . 205-533-9281 

AZ Tempe,A5Ca . 602-9684923 

CA Burlingame, Wm. J. Purdy Co.. 415-347-7701 

CA Huntington Beach, Mil-Com Sla . 714-840-2424 

CO Parker, A5 Co. ...... 303-841-3651 

FL Orlando, Richmar Elctma. 407-352-3755 

GA Norcrosa 20th Century Mktg. 404-446-1999 

IL Downers Grove, Richmar Elctma. 312-968-0118 

IN indianapolia Richmar Elctma. 317-577-9950 

lA Iowa City, Richmar Elctma . 319-354-8894 

Ml Adrian, Elctm Salesmasters . 517-263-2500 

MN Minneapolia Holmgren Assoca. 612-786-7641 

NH Nashua Bell Controls . 603-882-6984 

NJ Hopelawn, Kamco Indl. Sla. 201422-6252 

NJ Medford, Champion .. 800-234-2426 

NC Cary, 20th Century Mktg . 919-481-3370 

OH Beechwood, Elctra Salesmasters. 216-831-9555 

OR Lake Oswego, RTS, Inc. . 503-2444123 

TN Knoxville. 20th Century Mktg. 615-966-2099 

TX Plano, Richmar Elctma. 214-424-8388 

WA Vashon, RTS, Inc.. 206-285-1363 

Wl Butler, Richmar Elctma. 414-781-1730 

EXP San Juan, Puerto Rico, Elctm. Tech. Sla 

. 809-798-1300 

Loca/ DisUibutors 

CA Agoura Hilla Pacesetter . 818-991-3984 

CA Anaheim, Pacesetter. 714-779-5855 

CA Canoga Park, Tim-Co.. 818-992-5040 


CA Fountain Valley, Components Ctr...... 714-979-0433 

CA Irvina Integrated Elctma.. 714-837-9960 

CA Sacramento, Integrated Elctma ....... 916424-5297 

CA San Josa All American .. 408-943-1200 

CA San Josa Integrated Elctma.. 408-435-1000 

CA San Josa Pacesetter. 408-436-8822 

CA San Jose, Sierra West. 408435-7477 

CA Santa Clara Components Ctr. . 408-988-3751 

CA Torrenca All American . 800-664-8300 

CO Denver, Integrated Elctma. 303-292-6121 

FL Miami, All American . 305-621-8282 

IL Hoffman Estatea Integrated Elctma .. 312-843-2040 

IL NorthbrooK Classic Compa . 312-272-9650 

IL Rosemont Advent. 800-323-1270 

IN Indianapolia Advent . 317-8724910 

LA Cedar Rapida Advent . 319-363-0221 

MD Jessup, Treeko Elctma. 301-792-0112 

MD Rockvilla All American . 800426-0420 

MA Billerica Mayer Elctma. 617-229-2255 

MA MIddleboro, Glynn Elctma. 800-225-8684 

MA Wakefield, All American. 800-874-2834 

Ml Farmington Hilla Advent. 313477-1650 

MN Eden Prairia All American . 612-944-2151 

MN Minneapolia Bergquist. 612-835-2322 

NY Buffalo, Genesee IndL .. 716-873-9661 

NY Rochester, Masline Elctma. 716-546-5373 

NY Ronkonkoma All American . 800-874-2830 

NY Stony Brook, Dove Elctma . 516-689-7733 

OH Englewood, Argent . 513-836-8633 

OH Solon, Repco Elctma. 216-248-8900 

OK Tulsa Altair. 918-252-5781 

OR Beavertoa Integrated Elctma. 503-641-1690 

Rl Richardson, All American. 800-541-1435 

TX Austin, Altair Co.. 512-8374970 

TX Dallaa MPSya. 214-385-8885 

TX Dallaa Off The Shelf . 214-247-0052 

TX Houstoa Altair Co. 713-462-3029 

TX Richardsoa Altair Co.. 214-231-5166 

TX Richardsoa Off The Shelf . 214-238-0808 

UT Salt Lake City, Integrated Elctma. 801-298-1869 

WA Bellevue, Integrated Elctma . 206-455-2727 

Wl Mequon, Taylor Elea . 800-242-8914 

Wl New Berlia Classic Compa. 800-242-7408 

Can Calgary, Alberta Memco. 403-258-3399 

Can Surrey, BwC, Memco.. 604-598-1553 


NEPENTHE, INC, 2471 E Bayshore Road, Palo Alto, CA 
94303, Tel: 415-856-9332, SOO-NEPENTHE TWX: 910- 
373-2060; FSC No.: 415.856 8650; EmpL: 50; S/s. Mgr: 
Mark Urban 

NESCO BATTERY SYSTEMS, National Electro- 
Sales Corp, 7110 Gerald Ave, Van Nuya CA 91406- 
7840, Tel: 818-781-0505, FAX: 818-786-2758 

NESHAMINY TRANSFORMER Neshaminy 
Electronics Corp, Edison-Furlong Road, Furlong PA 
18925, Tel: 215-794-7411; S/s. Mgr: Philip Klein 



FAX: 312-426-6630 

NES, INC. (NATIONWIDE ELECTRONIC 
SYSTEMS), 3003 Wakefield, Carpentersvilla IL 60110, 
Tel: 312-426-5900; EmpL: 54; S/s. Mgr: Jerry Bestler, Dist. 
Mgr: Jerry Bestler. B*1098; D«1153,1406-1411 


Local Sales (yfices & Reps 

WA Bellevue, Al Smith Co... 206-746-6770 


Local Distributors 

IL Bridgeview (Chicago), Norman Equip. Ca 

. 312-4384000 

IL Mt Prospect, Feed Controls .. 312-253-3898 

Wl AppletoaaW.S.Supp .. 414-739-6066 

Can MontreaL Quol. Mod-tronic Instr. Ltd. .. ^ 514-848-7205 


NETCOM, INC, 3000 Commerical Ava.P.O.Box 3025, 
Northbrook, IL 60065-3025, Tel: 312-564-5100, FAX: 312- 
564-2279; FSC No.: 57193; EmpL: 105; S/s. Mgr. Wayne 
Roeder 


NETWORKS INTERNATIONAL CORPORATION. 
13924 W. 108th SL Lenexa KS 66215, Tel; 913-469-6494, 
FAX: 913469-6495; EmpL: 15; Sis. Mgr: Abhay Bisarya 
0/sf./i4gr.-Abhay Bisarya 


North American offices oniy. Fbr woridwide reps & distributors, see Voi. W. 
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NEURON 


Manufacturers and Sales Offices Directory 


NEURON 


FAX: 213-375-6145 

NEURON ELECTRONICS, INC^ 240^ Madison St, 
Torrance, CA 90505, Tel: 213-375-5407, 213-375-5333; 
EmpL: 4; Sfe. Mgr: Steve Stone.. D*1101 

NEUTRIK PRODUCTS, See Kulka Smith 

NEW ENGLAND SMELTING WORKS, INC^ 502 Union 
St, Box 29, W. Springfieid, MA 01090, Tel: 413-734-6491; 
FSC NO.: 3439; ErrpL: 40; Sfs. hSgr: David R Saffer 

NEW HAMPSHIRE BALL BEARINGS, INC, NMB 
(USA), Inc, Rta 202, Petert»rough, NH 03458, Tel: 603- 
924-3311, TWX: 710-364-1805; EnpL: 1500 

NEWMAN, M. M., CORP., Hell-Tube Div„ P.O. Box 
615, Marblehead, MA 01945, Tel: 617-631 -7100, FAX: 617- 
631-8887; FSC Na: 09106; Ste. Mgr: C. Loutrel; Disf. 
Mgr: C. LxxJtrel.... 0*1874 

NEW MEDIA GRAPHICS CORP, Matrix Corp, 780 
Boston Fid, Billerica, MA 01821, Tel: 508^63-0666, FAX: 
508-663^78; En^: 50 


^1^ NEWPORT 


FAX: 714-546-3022 


IL Countryside, Pacific Indicator . 312-352-3500 

L Glendale Heights, D’ompton M^emnaster 

. . . 312-351-4554 

IN Evansville, Electro-Lab Svca . 812-423-5211 

lA Davenport, UniversaJ Precision Instr. .. 319-326-5757 

KS Kansas City, Process Measurement .. 913-384-2064 

KY Louisville, P. I Burkes Ca.... 502-589-3960 

LA Siidelt Process & Engrg. Prod. 504-641-0652 

MD Sparks, EL Instr... 301-771-4800 

MA Waltham, Calibron Instrs. . 617-894-6440 

Ml Royal Oak George Instr.. 313-280-1111 

MN Minneapolis, Instrmn. Svcs. . 612-544-8916 

MN Minneapolis, Process MeasL . 612-5444035 

MO Kansas City, ISL Corp. ..,. 816-587-5400 

MO Manchester, Universal Precision Inst 

. 314-394-4693 

NE Omaha, interstate indt. . 402-331-3535 

NJ Nev/toundlandHosicaLabs.. 201-697-6111 

NY Buffalo, ELATrott Elctms. 716-634-8500 

NY Buffalo, KOM Lamb .. 716-874-3530 

NY Farrningdale, Brownell Electro . 519420-5990 

NC Charlolte, EttVTrott Elctms. 704-376-2237 

OH Cindnnali, Schlemmer.. 513-522-8340 

OH Cleveland, Pioneer instr. 216-587-3600 

OH Cleveland, Weschler Elec. . 216-238-2550 

OH Dayton, Pioneer Instr.. 513-236-9900 

OH Toledo, GirWns Elea. 419478-5600 

OK Tulsa, Inotek.... 918-627-1500 

OR Portland, EL Instruments. 503-221-1123 

OR Portland, Westcon. 503-283-0132 

PA Philadelphia. Sunshine Scientific. 215-673-5600 

PA York Trola Inds. 717-848-3700 

SC Columbia, Brownell Instrs . 803-772-6111 

TN Knoxvills Brownell . 615-966-3441 

TX Dallas Dallas Meter Tek. 214-349-6044 

TX Dallas Inotek. 214-243-7000 

TX Houston, American Analog . 713-941-7265 

Ur N. Salt Laks Western Controls . 801-292-5900 

VA Richmond, Metermetrics. 804-275-1431 

WA Soattte, Branom Instrs. 209762-6050 

WA Seattte, EL Instruments. 201-882-3222 

Wl Milwaukes E-M Instrs. 414-272-7799 


Local IXstrUMMors 

AZ Terrps Acacia Sis . 602-894-2874 

AR UtUeRockCartton-Bates. ........... 501-562-9100 

CA Garden Grovs Bell bids........ 714-8997801 

CA San Diego, Western Microtechncriogy 

.. 619453-8430 

CA Sunnyvais Bell Inds.409734-6570 

CA Tustin, Projections Unlimited.......^.. 714-544-2700 

CO Wheatridgs Bell Inds............. 303424-1985 

CT Danbury, Pilgrim Elctms .............. 209792-7274 

CT Wallingford. Mid-State Elctms .. 2092699900 

FL Clearwater, Future Elctms .. . . 8195792770 

FL Largo, Bell inds .. 8195414434 

FL Orlando, Hammond Elclrns. 407-841-1010 

GA Norcross Bell Inds .. 404-662-0923 

GA Norcross, Harnnriond Elclrns. 4044491996 

L Addfeon, Belfbrd Elctms.. 312-691-1100 

L Elk Grove VL Bell bids. 312-6491910 

L Schaumburg, OPS. 312-884-6620 

IN Ft Wayne, Bell Inds/Graham Div. .... 2194293422 

IN Indianapolis Meunier .. 317-6393511 

KY Louisville Peerless Elctms. 502-637-7674 

MO Gaithersburg Axis Elctms. 301-840-9640 

MA Chelmsford. TLC Ina . 509250-9666 

Ml Grand Rapids SF Elctms .. 616459-0216 

Ml Livonis RS Elctms. 313-5291155 

MN New Brighton, Chris Elctms . 612-631-2647 

MO St Louis Future Elctms. 3144696805 

MO St Louis Van Sickle Radk) . 314-621-5000 

NH Nashua Brevan Elctms . 603-8897230 

NJ Rockaway, Tonar Inds... 201-5899000 

NJ South River, M-Tronics. . 201-613-8390 

NY Farmingdate, Bell Inds. 519752-9303 

NY Liverpool, Future Elctms . 319451-2371 

OH Dayton, Bell Inds/Graham Div. 5134398660 

OH Dayton, Stotts Friedman Ina. 5192995555 

OK Oklahoma City, Cartton-Bates Ca .... 9192591620 

OR Beaverton. Acacia Sis. 509646-3377 

PA McKean, Advacom Ina . 8144797774 

TN Hixson, Techni-tronics. 615-842-0514 

TX Richardson, Bell Inds. 214-6990466 

TX Richardson, Future Elctms . 214437-2437 

UT Salt Lake City, Bell Inds ... 801-972-6969 

WA Kirkland, Priebe Elctms. 2098214695 

Can Pointe Clairs Future Elctms ... 514-694-7710 


NEWPORT ELECTRONICS, 2229 SYale SL Santa Ans 
CA 927044426, Tel: 714-5494914, TWX: 9195991787; 


EmpL: 169 Sfe. Jim Way . .. D*1412-1413 ■ 

Local Sales Offices & I 

AL Birmingham, Richardson Ca. 209979-0550 

AZ Phoenix, CPS Assocs. 602-2491097 j 

CA Milpitas IFM, Ina . 4099495920 ( 

CA OrEuigs Electramation. 714-997-8420 

CO Denver, AKI Entprs. . 3093884488 

FL Orlanda Datarep, bxx ... 3098495224 

L Arfington Hgts, Brainard-Wilson . 312-437-2700 

IN Ft Wayns Walter M Bierberich Ina ... 219432-2537 

lA Des Moines H & H Vega Sis Assocs 


KS Shawnee Mission, H & H Vega Sis ... 319722-7856 

MD Joppa, Electra-Tech . 301-877-0344 

MA Billerica Eastronix, Ina . 617-6792400 

Ml Livonis Amtech Reps.. 313474-8300 

MN Eden Prairie Rockmore Sis Corp. .... 612-941-1390 
MO St Charles Power Transmission %s 

. .. 314-9291750 

NJ Partin, JMR Sis. 201-254-8484 

NY Waring River, JMR Sis, Ina . 5199295756 

NC Charlotts SPK Instrma. 704-5392345 

OH Dayton, Dolfuss-Root & Ca. 519433-6776 

OH StrongsvilleDolfus9Root&Ca ...... 2192390300 

PA Bridgevilie Dolfuss-Root & Ca . 412-221-4420 

PA Valley Forge J.ECuesta&Co, Ina .. 2199390400 

SC Greenville SPK Instrma. 8092974133 

TN Memphis Southeastern Marketing .... 901-5299818 

TX Addim Associated Dya, Ina . 214-387-3800 

VA Dumfries Electra-Tech . 703-670-6962 

WA Redmond, Sis & Engrg. Assocs.. 206-8894999 

Wl Waukesha Brainard-Wilson........... 414-797-7940 

Local [Xstributors 

AL Birmingham, Brownell Instrs.. 209332-3374 

AZ Tempe Metermaster. 602-431-0015 

AR Little Rock Brown^l Ir^trs . 501-562-2061 

CA Costa Mesa FLW, Iric . 714-751-7512 

CA Foster City, Therm-X . 419571-1166 

CA Fremont FLW, Ina. 415-651-6511 

CA Los Angeles BL Instrs, Ina .. 2196897020 

CA S. San Francisco, Steven Engrg.. 4195899200 

CA San Leandro, Coast Instr... 4194893774 

CA YorbaLinda Metermaster . 714-921-2101 

CO Aurora R & R Instrma .. 309340-8728 

CT Middletown, EL Instrs, Ina . 2093496646 

FL Orlanda FLW, Ina.. 407-894-1100 

GA AtlantaSesco.Ina .. 404458-6423 

GA Atlanta (Hapeville), Brownell Electro .. 404-762-5181 
GA Marietta FLW Southeast ............. 404424-1731 

HI Kailua FLW, Ina ..................... 8099491030 

L Chic^a Data Elctms Ca .. .... ..... 312-283-0300 


NEW WAVE INSTRUMENTS, 128 W 3100 N, Prova UT 
84604, Tel: 801 -3784909, TWX: 510601-2474, ESYLNK: : 
62925379; Ste. Mgr.'Larry Christer^sen 

THE J. M. NEY COMPANY, Ney Industrial Park ! 
BloomfiekLCT 06002, Tel: 209242-2281, TELEX: 99238, I 
FAX: 209242-5688; Sis. Mgr.'Hal Poschmann j 

. C*1463,1619; D*2241 j 

Local Sales Offices & Reps 

CA San Diega The JM Ney Ca . 6194624214 

CT Hartford,TheJMNeyCa..... 209242-2281 

L Chicaga The JMNeyCa . 312-724-0431 

MA Springfield, The JMNeyCa .. 4195695542 

Ml Detroit The JMNey Ca. 319477-8774 

NJ Newark The JMNey Ca. 201-9684218 

NGK BERYLCX), NGK Metals Corporation, P.O. Box 
13367, Reading PA 19612-3367, Tel: 219921 -5000, TWX: 
510-651-0677; EmpL: 600; Sis. Mgr: Robert E. Strock 

NH RESEARCH, INCORPORATED, Instrumentation 
Products Division, 16601 Hale Ava, Irvina CA 92714, 
Tel: 714474-3900, TELEX: 67-8377, FAX: 714474-7062; 
EmpL: 120; S/s. Mgr.' Fred Sabatine 

NH RESEARCH, Powertest Automatic Power Supply 
Test Systems, 16601 Hale Avenua Irvina CA 92714, Tel: 
714474-3900, TELEX: 67-8377, FAX: 714474-7062; FSC 
Na: 24862; Enyk: 125; Ste. Mgr: Sam Duran 

NIC COMPONENTS CORP^ 6000 New Horizons Blvd, 
N. Amityvilla NY 11701, Tel: 5192297500, TELEX: 221- 
228, FAX: 519226-6262; EmpL: 50; Ste. Mgr: Robert 
Schatz; IXst. Mgr: Nancy Lamendola 

. . . A*1144-1145. 2000 


Loc^ Sales Offices & Reps 
CA 

CA San Diega Eagle Sis. . 619743-6550 

CT BloomfieW, FS.L... 2092493122 

IL Uste, W. a Controls... 312-9695954 

IN IndianapolisElctraRepbKX.. 317-894-1414 

KS Overland Park Thomas L Dowell & Assocs 

. 913-6497373 

LA Hammond, Design Mktg. 504-294-3076 

MA Glouchester, FS.L . 617-281-3864 

Ml Grand Rapids Burcaw Ca. 319573-4605 

Ml Wyoming Burcaw Ca.. 3195794605 

MO St Louis Thomas L Dowell & Assocs 

. 314-8494234 

NY Hicksvilla J-Square Mktg Ina ........ 5199393200 

TX Irving Design Ml^. 214-607-0611 

TX Round Rock Design Mktg.. 512-255-9896 


NICHICON (AMERICA) CORP, 927 E State Pkwy, 
Schaumburg L 60173, Tel: 312-8497500, TELEX: 29 
6577, FAX: 312-8492798/7125; Sis. Mgr: Russ Edwards* 
Dist. Mgr: Buddy Black 

NICHIFU AMERICA, INC, 60 Robinson St Pottstowa PA 
19464, Tel: 2193297120, FAX: 2199792096; Sfe. Mgr: 
Roy Allen 

NICOLET INSTRUMENT CORP, Test Instrument 
Division, 5225 Verona Rd, P.O. Box 4288, Madisoa Wl 
53711, Tel: 609271-3333, TELEX: 6092795061, TWX: 
9192892737; EmpL: 700; S/s. Afgr.-Jeffry Shahan 

NICOLET COMPUTER GRAPHICS DIV, See Bruning 
Computer Graphics 

NIDEC CORPORATION, 100 Frankbn Drivs Torringtoa 
CT 06790, Tel: 2034824422, TELEX: 643963; EmpL: 350; 
5/s.Robert Murphy; Disf. Mgr.-Rich Brache 

NITTANY PIEZO CERAMICS, See Rezo Kinetics, Inc. 



FAX: 201-329-6185 

NJE CORPORATION, 329 Culver Rd, P.O. Box 669, 
Daytoa NJ 088190669, Tel: 201-3294611, TWX: 719 
4895674; FSC Na: 98380; EmpL: 105; Sfe. Mgr: John 


Slavik. . D*19291928 

Local Sales Offices & Reps 

NJ Daytoa NJE Corp... 201-3294611 


nKK. 

suiitchcf 

^OF AMERICA INC ^ 


FAX: 602-998-1435 

NKK SWITCHES OF AMERICA, INO, 14415 N. 
Scottsdale Rd, Scottsdale, AZ 85260, Tel; 602.991-0942; 
FSC No: 63426; EnyA; 473; Se. A49r.-Joseph Nesshn; 
Dist. Joseph Nessim. »>1S16-1821 
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North American offices only. R>r worldwide reps & distributors, see VoL W. 
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NKKSW 


Manufacturers and Sates Offices Directory 


Lxx^aJ Sales Offices & Reps 

AL Huntsville,Over*Over.. 205-837-7105 

AZ Phoenix, CT.Carlberg&Assoc& . 602-468-0750 

AZ Scottsdale,NKKSwitches .. 602-991-0942 

Santa Claia, Ctettron Cornponents Corp. 

... 408-980-0181 

CA Torrance, O'Dormeii Assocs. Inc.. 213-539-9664 

CO Wheatridge,auff&Assocaln(x . 303-425-6604 

FL Altamonte Springs, Over & Over, Inc. 

. 407-332-1222 

FL Coral Springs, Over & Over Inc.. 305-753-7050 

FL Tampa, Over & Over Inc. . 813-626-9100 

GA Norcross, Over & Over, Ina. 404-449-6205 

ID Boise, Bob Sickter Sis. Ca. 208-344-9588 

IL Ml, Prospect, The Dombrow Co, Inc .. 312-253-3326 

IN Carmel, Frank E Kahsar Sis.. 317-844-9353 

lA Cedar Flapids, Midwest Tech. Sis.. 319-365-4011 

KS Goddard, Midwest Tech. Sis.. 316-794-8565 

KS Lenexa, Midwest Tech. Sis.. 913-888-5100 

MO Baltimore, Eastern Comp. Ste.. 301-788-7050 

MA Millis, Schumacher & Yarrington, Inc 

. 617-376-2411 

Ml Ann Arbor, Frank E Kahsar Sis.. 313-769-0131 

MN Minnetonka, J. P. & Assocs.. 612-935-7930 

MO St Charles, Midwest Tech. Sis. . 314-441-1012 

NH Nashua, Schumacher & Yarrington, Inc 

. 603-882-2664 

NM Albuquerque, C. T. Cariberg & Assocs. 

. 505-836-1448 

NY Clifton Pk, NET Sis. Co . 518-371-6864 

NY Cortland, NET Sla Cc. 607-756-6592 

NY De Ruyter, NET Sis. Co. . 315-662-7996 

NY Melvilte, Comtronic Assocs., Inc . 516-2490505 

NY Victor, NET Sis. Ca. 716-924-1844 

NC Charlotte, Over & Over Inc . 704-542-9111 

NC Raleigh, Over & Over Inc. 919782-9111 

OH Cincinnati, Frank E Kahsar Sis.. 513-922-3133 

OH Columbus, Frank E Kahsar Sis.. 614-252-4009 

OH Mentor, Frank E Kahsar Sis.. 216-257-1166 

OR Beaverton, JHS J. Backer Co. 503-627-0775 

PA Sewickley, Frank E Kahsar Sis.. 412-741 -4155 


PA West Conshohocken, Eastern Comps. Sis. 

. 215-825-8610 

Rl Warwick, Schumacher & Yarrington, Inc 

. 401-884-5671 


TX Dallas, Rem Air Components Corp. ... 214-234-1069 

UT Salt Lake City, Cluff & Assocs.. 801-486-7297 

WA Seattle, James J. Backer Co.. 206-285-1300 


Can Mississauga, Ont, John G Weiss Co, Ltd 

. 416-6734X)11 

Can Nepean, Ont, John a Weiss Co, Ltd 

. 613-825-0545 

Can St Laurent Que, John G Weiss Co, Ltd 

. 514-337-5022 

Can Vancouver, ac., John G Weiss Co, Ltd 

. 604-873-1112 

Can Winnipeg, Manitoba, John G Weiss Co, Ltd 

. 204-9491877 


LocsJ DistritMtors 

AL Huntsville, Allied Elctms.. 205-721-3500 

AL Huntsville, Powell Elctms.. 205-5392731 

AZ Phoenix, Dalis Elctm. Supp... 602-275-2885 

AZ Phoenix, Powell Elctms. . 602-9395552 

AZ Tempe, L Comp. Inc. 602-7391633 

AZ Tucson, Dalis Elctm. Suppu . 602-8895301 

AR Ft Smith, Radio, Inc. 501-6495200 

AR Little Rock, Bluff City Elctms. . 501-3797044 

CA Costa Mesa, Eric Elctms. . 714-751-1185 

CA Costa Mesa, Powell Elctms. . 714-754-1717 

CA Fountain Valley, Components Ctr.. 714-9790433 

CA Fremont Allied Elctms. . 419770-0590 

CA Irvina nr Multicomps... 714-727-4001 

CA Los Angeles, Electric Switches, Inc ... 2196691310 

CA Milpitas, Zack Elctms.. 4193295482 

CA Monterey, Zack Elctms.. 4093793144 

CA Sacramento, Zack Elctms... 9194493131 

CA San Diego, Mock III Sis. Co, Ina. 619560-0515 

CA San Diega Shanks & Wright. 6192390176 

CA San Diega Southland Comps.. 619578-6630 

CA San Frandsca Zack Elctma. 415-6291444 

CA San Josa Eric Elctma. 408-432-1111 

CA San Josa nr Multicorr^. 409279-0685 

CA San Josa Powell Elctma. 4099499020 

CA San Josa Rose Elctra Dist Ca. 409943-0200 

CA Santa Clara Components Ctr. . 4099893751 

CA Torranca Allied Elctma. 219373-6547 

CA Tustia Allied Elctma . 714-669-4190 

CA Tustia Western Switches & Controls 

... 714-2598144 

CA Vallejo, Zack Elctma .. 707-644-6676 

CO Arva^ Denver Beta. 309431-7161 

CO Aurora Jet Elctma Supp Ca . 309364-1000 

CO ColoradoSpringaKirriballElctrna .... 3095297066 

CO Englewood Allied Elctma . 3097991664 

CO EnglewoodNEPElctma .. 3097999898 

CT ChesWra Allied Elctma .. 209272-7730 

CT Danbuiy, Pilgrim Elctms, Ina . 209792-7274 

CT WalKngford Greene Shaw...... 2092693333 


j CT Wallingford Midstate Elctma . 2092699900 

DE Milford Harco Elctma . 302-442-3105 

DE Wilmingtoa Wholesale Elctma . 302-652-3221 

FL Altamonte Springa Control Dea Supp, Ina 

. 3097893220 

FL Bradentoa Dow Elctma . 8197599571 

FL Ft Lauderdate, Broa Elctma. 309561-6700 

FL Ft Lauderdate, Powell Elctma. 305-484-8377 

FL Ft Meyera Dow Elctma . 819334-6577 

FL Gainesvilla Dow Elctma. 904-3793231 

FL Jacksonvilla Dow Elctma . 904-356-8426 

FL Lakeland Dow Elctma . 813-6898193 

FL Larga Allied Elctma. 819541-4660 

FL Longwood RM Elctma . 407-862-9191 

FL Maitland Elctm. Equip. 407-539-0888 

FL Melbouma Greene Shaw.. 407-951-3636 

FL Miami, Electronic Equip Ca . 305-871-3500 

FL Orlanda Dow Elctma. 407-299-2771 

j FL Orlanda Wallace. 407-841-0400 

FL Ponpano Bch, Allied Elctma. 3099793008 

! FL Pompano Beach, Dow Elctma. 3099795550 

j FL St Petersburg, Dow Elctma . 8195291131 

I FL Tampa, Dow Elctma. 813-6295191 

FL Tampa Dow Elctma ... 813-8793315 

j FL Tampa Elctm. Equip Co, Ina. 819988-0810 

I FL West Palm Beach, Nurmi Elctm. Supp, Ina 

. . 3096898553 

GA Albany, Dow Elctma.. 912-4391711 

GA Atlanta Dow Elctma. 404-4493140 

GA Augusta Dixie Elctma, Irxx .. 404-772-2055 

GA Augusta Dow Elctma . 404-722-1526 

I GA Macon, Dow Elctma. 912-7495421 

GA Marietta Dow Elctma . 404-422-4333 

GA Norcrosa Allied Elctma. 404-446-8595 

GA Norcrosa Applied Pow«', Ina. 404-263-0421 

GA Norcrosa Dow Elctma . 404-448-4004 

j GA Norcrosa Spectrum Elctma . 404-4491516 

I GA Norcrosa Whitehead Elctma . 404-923-6667 

GA Savannah, Dow Elctma . 912-234-1684 

ID Boise Kimball Elctma, Ina. 209342-3559 

ID Pocatelk), Kimball Elctma, ina. 209232-2201 

IL Addison, Belford Elctma. 312-691-1100 

IL Addison, L Comp Ina. 312-6291400 

I IL Bensenvllte, Goold Elctma . 312-8697171 

IL Chicago, Leeds Electro Conpa. 312-6293800 

IL Des Plainea Allied Elctma. 312-8091040 

IL Elgin, Allied Elctma. 312-697-8200 

IL Geneva Melvin Elctma Ina . 312-232-7300 

IL Villa Park Melvin Elctma Ina. 312-2795015 

j IL Wheeling, Hawk Elctma Ina. 312-459-4030 

IL Wood Dale Nep Elctma. 312-595-8500 

IN Indianapolia Allied Elctma. 317-8790448 

IN Indianapolia MAR Elctma . 317-6396699 

IN Indianapolia RM Elctma. 317-291-7110 

lA Sioux City, Molstad Distrbg.. 712-255-8023 

KS Great Bend RSC Elctma Ina . 3197993507 

KS Salina RSC Elctma Ina. 919823-6353 

KS Wichita Airtechnica Ina . 319267-2849 

KS Wichita L-Corrv. . 3192695100 

KS Wichita Radio Ina. 319264-2798 

KS Wichita RSC Elctma Ina. 319267-5213 

KY Florenca URI Elctma Ina . 6093714423 

LA New Orteana Southern Radio Supp Co. 

. 504-524-2343 

MD Aberdeen, Harco Elctma . 301-8397990 

MD Columbia AIKed Elctma . 301-381-1560 

MD Columbia Powell Elctma ... 301-9996410 

MD Gaithersburg, Axis Elctma ina . 301-8499640 

MD Kensington, Marine Air Supply Co. .... 301-9499560 

MD Marlow Hgta Allied Elctma.,.... 301423-0161 

MA Avon, Controller Sva & Sla.. 617-584-9010 

MA Billerica Allied Elctma. 508-667-8624 

MA Boston, Controller Sva & Sla. 617-2691375 

MA Newton, Greene Shaw ... 617-969-8900 

MA Westborough, Powell Elctma. 617-3696100 

Ml Ann Arbor, Wedemeyer Elctm. Supp .. 313-665-8611 

Ml Grand Rapkte, RM Elctma. 619531-9300 

Ml Lansing,WedemeyerEIcbn.Supp .... 517-484-9009 

Ml Livonia Allied Elctma. 313462-0190 

Ml Novi, Belford Elctma . 3193496842 

Ml St Clair ShoreaSpemco Switches ... 319771-2700 

MN Bumsviite, Cassidy Elctma . 612-8999026 

MN Eden Prairte, Allied Elctma .. 612-8297554 

MN Minneapolia Stark Elctma Supp., ina 

. 612-332-1325 

MN Minneapolia Tor Tec . . 612-8693662 

MS Columbua Bluff City Elctma.. 601-328-6212 

MS Tupelo, Bluff City Elctma . 601-842-6832 

MO Kansas City, L Comp., Ina . 819221-2400 

MO Maryland Hgta LComp, Ina .. 314-291-6200 

MO St Louia Franklin Elctma Co... 314-9995333 

NH Manchester, Controller Sva & Sla .... 603-6297225 

NJ E BrunswicK Brothers Elctma. 201-2392200 

NJ Englewood Powell Elctma .. 201-894-0800 

NJ Kenilworth, Federated Purchaser . 201-272-0505 

NJ Mt Laurel, Allied Elctma. 609234-7769 

NM Farmington,FarmingtonWintronics ... 509327-6356 

NY Boherrtia Key Components.. 519567-7500 


NY Buffalo,GokterestElctma ... 7198895878 

NY Fairport, Allied Elctma.. 7164293850 

NY Hernpstead Etectronic Equip Ca ..... 5195395510 

NY Mineote, Allied Elctma. 5192492360 

NY Mt Vernon, OAR Industrial Elctm. Sla Ina 

. . 914-6992224 

NY Rochester, Masline Elctma Ina. 7195495373 

NY Roma Rome Elctma .. 315-337-5400 

NY Troy, Trojan Elctm. Supp Ca ... 5192744481 

NY Yonkera KiivTronics Ina . 914-9697736 

NC Cary, Powell Elctma. 919467-1212 

NC Charlotta Dixie Elctma Ina . 704-377-5413 

NC Raleigh, Allied Elctma .. 919-8795845 

NC Raleigh, Resco . 919781-5700 

NC Winstor>-Saiem, Dixie Elctma Irxx _ 919724-5961 

OH Cincinnati, Schuster Elctma .. 513-4891400 

OH andnnati, URI Elctma.. 519761-4030 

OH Columbua Wedemeyer Elctm. Supp Ca Ina 

. 6144399600 

OH Columbua Whitehead Elctma . 614-2244234 

OH Dayton,Siepco.. 519293-0871 

OH Dayton, Whitehead Elctma . 5192992947 

OH UmaLRP Elctma. 4192291220 

OH Solon, Allied Elctma. 2192494200 

OH Twinsburg, Schuster Elctma .. 216425-8134 

OH Warrea REM Elctma. 2193791300 

OK EnkJ, Enid Wintronic . 409234-2218 

OK Uwton, Uwton Wintronic . 4093590603 

OK Oklahoma City, Radto, Ina. 409789-0741 

OK Oklahoma City, RSC Elctma. 409631-7729 

OK Tulsa Radto, Ina . 919587-9123 

OR Beaverton, Comp Resources. 509641-8488 

OR Beaverton, Norvac Elctma. 503-644-1025 

OR Beaverton, Rose Elctm. Distr.. 503-6299288 

OR Eugena Norvac Elctma .. 5093492905 

OR Portland URS Elctma . 5092397151 

PA Allentown, Federated Purchaser. 215-437-4481 

PA Allentown, P. A. Peters Ca. 215434-5237 

PA Allentown, Whiste Elctma . 2154396743 

PA Dunmora P. A. Peters Ca . 717-3491146 

PA Erte, Rem Elctma. 814-4595626 

PA Lancaster, Harco Elctma . 717-291-1861 

PA N. Huntington, Rem Elctma. 412-864-7423 

PA Philadelphia Brothers Elctma . 2154297962 

PA Philadelphia Powell Elctma . 215-3691900 

PA Pittsburgh, Allied Elctma . 412-3674124 

PA Wayna Peak Elctma . 2192999000 

Rl Pawtucket, Major/Edwards Elea Supp 

. 401-727-1430 

Rl Providenca Controller Sva & Ste.. 401-781-7100 

SC Columbia Dixie Elctma. 8097795332 

SC Greenvilte, Dixie Elctma. 809297-1430 

SC N. Charleston, Dixie Elctma . 809552-2671 

SC Taykxa Cantrell Whisa Proda. 8092691194 

TN Chattaixx)ga Dow Elctma. 615-6241040 

TN Gray, Dixie Elctma . 615477-3838 

TN Jackson, Bluff City Elctma. 901424-0236 

TN Knoxvilte, Dixie Elctma. 6199394131 

TN Merrv}hia Bluff City Elctma. 901-3499500 

TN Nashvilia Bluff City Elctma. 619242-8000 

TX Austin, Allied Elctma . 512-3893771 

TX Austin, Southwest Elctma . 512-837-8971 

TX Austin, Wofford Elctma. 512-3391131 

TX Brownsvilte, Carden IndL Grp. 512-541-3660 

TX Corpus Christi, Douglas Elctma . 512-8895103 

TX Dallaa Allied Elctma . 2145594370 

TX Dallaa Off The Shelf Compa, Ina. 214247-0052 

TX Dallaa Southwest Elctma . 2142343050 

TX Dallaa Wallace Elctma. 2143490400 

TX El Pasp Midland Wintronic . 919779-8391 

TX El Pasp Rem Elctma. 9197797333 

TX Ft Worth, Allied Elctma. 817-3395401 

TX Ft Worth, Swiecp Ina . 817-3396521 



FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

I MCORPOR ATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

I ™ 800-421-8855 TEL:213-660-1310 

|ca: 800-252-4640 FaX:213-S60-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
'.SECTION-5100. FREE CATALOG 31EM on REQUEST 
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North American offices oniy. For woridwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


TX Houston,WoffordElctms... 713-847-3583 

7X Humble, Allied Elctms.... .......... .. 713-446-8005 

TX Irving, Powell Elctms.. 214-550-0547 

TX Richardson, Off the Shelf Ck>mps., irKx 

.. . 214-238-0808 

TX Richardson, RSC Elctms. ... 214-644-3444 

TX Stafforct Southwest Elctms.. ..... 713-24(M000 

TX Waco, Hargis Co.. ........ 817-754-5667 

UT Ogden, Ogden Wintronic.. 801-393-8603 

UT Salt Lake City, Ballard Supp. Corp. .... 801-972-2430 

UT Saft Lake City, Kimball Elctrns... 801-328-2075 

UT Salt Lake City, Salt Lake Beta.. 801-966-0236 

UT Salt Lake City, Std. Supp; Ca . 801-486-3371 

VA Norfolk, Priest Elctms. . 804-855-0105 

WA Kent, Comp. Resources. 206-251-9771 

WA Lacey, Powell Elctms. .. 206-641-4446 

WA Redrnond, Priebe Elctma. 206-881-2363 

WA Seattle, Allied Elctma .. 206-547-2827 

WA Seattle,URSElctma.... . 206-451-9393 

Wl Mequon, Taylor Elec. Co. .. 414-241-4321 

Wl New Berlin, Allied Elctma. 414-796-1280 

Wl New Berlin, NEP Elctma, ln& . 414-785-9100 

Wl Oconomowoc, GW Elctma, Ltd. 414-367-6003 

Wl Waukesha Hawk Elctma. 414-547-4457 

Can Burnaby, BC, ITT Multicompa. 604-291-8866 

Can Burnaby, BC, SEMAD. 604-420-9889 

Can Calgary, Alberta nr Multicompa . 403-273-2780 

Can Calgary, Alberta SEMAD . 403-252-5664 

Can Concord, Ont, Trade Elctma. 416-661 -7111 

Can Concord, Ont, nr Multicompa . 416-736-1588 

Can Dartmouth, NS, nr Multicompa . 902-465-2350 

Can Edmontoa Alberta nr Multicompa... 403-451-4001 

Can Markham, Ont, SEMAD. 416^75-8500 

Can Moncton, NB^ nr Multicompa. 506-857-8011 

Can Nepean, Ont, ITT MulticorrH>a. 613-226-7406 

Can Ottawa Ont, SEMAD. 613-727-8325 

Can Pointe Claire, Que., SEMAD. 514-694-0860 

Can Saskatooa SK, ITT Multicompa . 306-373-7138 

Can St Laurent PQ, ITT Multicompa. 514-335-7697 

Can Winnipeg, Manitoba ITT Multicompa 

. 204-786-8401 


NORDION INTERNATIONAL, P.O: Box 13500, Kanata 
Ontario, Canada K2K 1X8, Tel: 613-592-2790, TELEX: 
053-41ea FAX: 613-592-6937 

NORELCOM INDS., 63 Marine SL, Farmingdale, NY 11735, 
Tel: 516-249-7245, FAX: 516-249-3745: EmpL: 30 

NOREN PRODUCTS INC, 1010 O'Brien Blvd, Menlo Pic, 
CA 94025. Tel: 415-322-9500, TELEX: 17-1410 Noren 
MNPK, FAX: 415-324-1348 

NORGREN, 5400 South Delaware, Littleton, CO 80120- 
1663, Tel: 303-794-2611, TELEX: 45541; EmpL: 661; Sis. 
Mgr.- Patrick Maiey 

NORITAKE CO, INC, Noritake Co, Limited (Japan). 
23820 Hawthorne BIvcL Ste. 100, Torrance, CA 90505, Tel: 
213-373-6704; FSC No.: 213-772-3918; EmpL: 7; Sis. 
/Lfgi--Y. Tatsuta 

NORLAND CORPORATION, Norland Dr, Ft Atkinson, Wl 
53538, Tel: 414-563-8456. TELEX: 25-1776; EmpL: 105; 
Sis. Mgr.- Robert Millar 

NORPLEX/OAK INC, Allied-Signal Inc, P.O. Box 1448, 
U Crosse, Wl 54602-1448, Tel: 608-784-6070, TELEX: 59- 
2257; EmpL: a200; S/s. Mgr,'George Gabuzda 

NORSAL INDUSTRIES, 85 D Hoffman Lane S, Central 
Islip, NY 1172a Tel: 516-234-1200, TWX: 510-234-1200, 
FAX: 516-234-1589; EmpL: 45; S/s. Mgrj Marc Spector 

NORTH AMERICAN PHILIPS CONTROLS CORP, 
See Airpax Corporation, Cheshire Div, 

NORTH AMERICAN PHILIPS LIGHTING. Bank SL 
Hightstown, NJ 08520, Tel: 609-448-4000, TWX: 510-685- 
5651; Empl.: 600; S/s. Mgrs C. J. Lehmann 


NKR PRECISION MANUFACTURING, Rta 17M, Box 
333, Harriman, NY 10926, Tel: 914-782-8562; EmpL: 17 




NMB TECHNOLOGIES 
INCORPORATED 


FAX: 818-341-8207 

NMB TECHNOLOGIES, 9730 Independence Avenua 
Chatsworth, CA 91311, Tel: 818-341-3355; Dist. Mgrj 

Brian Lennox.A«1768-1769; B*1288-1289,1879; 

C*1680-1681 


L<x)al Sales Offices & Reps 

CA Chatsworth, NMB Technigs. .......... 818-341 -3355 

CA Santa Clara, NMB Technigs.. 408-727-2636 

IL Schaumburg, NMB Technigs... 312-843-0202 

PA Easton, NMB Technigs.... 215-252-0616 

Rl Providence, NMB Technigs. . 401-273-6900 

TX Grapevine, NMB Technigs. .. 817-488-8445 

Can Mississauga, OnL NMB Precision..... 416-890-0570 


NOBEX DIV, Griffith Plastics Corp, 1027 California Dr, 
Box 4365. Burlingame, CA 94010, Tel: 415-342-8170; FSC 
No.: 32767; EmpL: 35 

NOBLE USA, INC, 5450 Meadowbrook CL Rolling 
Meadows, IL 60008, Tel: 312-364-6038, TELEX: 206745, 
FAX: 1-312-364-6045; S/s. A^gr.-Robert K Burdick; Dist. 
Mgr: Vyto Omilijonas 


NORTH ATLANTIC INDUSTRIES, 60 Plant Ave, 
Hauppauga NY 11788, Tel: 516-582-6500, TWX: 510- 
227-9660, FAX: 516-582-8079; FSC No.: 07342; Empl.: 


320; Sis. Mgr: George H. inhofer . D*1328-1329 

Local Sales Offices & Reps 

AL Huntsville, Teqspec, Inc. . 205-883-6699 

AZ Tempe, Trembly Assoc.. 602-967-2058 

CA Carson, Tritek Solutlona Inc.. 213-515-1590 

CO Wheat Ridga Trembly Assoc... 303-421-8900 

FL Cocoa Beach, TeqSpec . 305-783-3444 

FL Palm Harbor, Teqspec. 813-785-2276 

GA Sneltville, Teqspec. 404-972-7955 

IL Chicago, Pat Und Elctms.. 312-726-3513 

IN Indianapolia Pat Lind Elctma .. 317-632-7444 

lA Cedar Rapida Palatine Engrg. . 319-365-8071 

MA Burlingtoa Intersell.. 617-273-3844 

Ml Madison Heighta WKM Assoc. . 313-588-2300 

MN Circle Pinea P. Lind . 612-786-5770 

MO Florissant Palatine Engrg. . 314-839-0800 

NV Las Vegaa Trembly Assoc.. 702-739-9770 

NJ TeanecK Sci. Dvca-East. 201 -837-1004 

NM Albuqu^que, Tren^ly Assoc.. 505-266-8616 

NY Saug^ea Beckpep, Ina . 914-246-3031 

NC Winston-Salem, Teqspec III. 919-765-5553 

OH Dayton, WKM Assoa . 513-434-7500 

OR Wllsonville, Syntek. 503-636-6793 

PA Horsham, Pennsylvania Sci. Dvcs. .... 215-956-0700 

TX Houston, Scientific Sis. .. 713-645-6218 

TX Richardson, ScL Sis.. 214-231-6541 

UT N. Salt Lake City, Trembly Assoc.. 801-295-4703 

Wl Milwaukee, Pat Lind Elctms. . 414-224-0146 


Can Scarborough, OnL John DeGroot Assoca 

... 416-431-9331 


North Hills Electronics, Inc. 


FAX: 516-759-3327 

NORTH HILLS ELECTRONICS, 1 Alexander PL Glen 
Cova NY 11542, Tel: 516-671-5700, TELEX: 46-6886; 
FSC No.: 98821; Empl: 125; Sis. Mgr: Herb Marx 
.. A*2364-2368; D*1930-1933 


Local Sales Offices & /=7eps 

AL Huntsvilla Rakes Eng. & Mktg.. 205-533-3763 

AZ Phoenix, Mercury Eng. Sla. 602-265-0344 

CA North Pak) Alto, Tri-Rep . 415-965-1822 

CA Palo Alto, Tri Rep. 415-965-1822 

CA South El Toro, Par Mktg.. 714-768-6021 

CT Wethersfield, Underwood Sla Corp. ... 203-563-3046 

FL Clearwater, Brenrian Assocs. . 813-446-5006 

GA Atlanta, Remco.. 404-447-6937 

IL Wheaton, Vine Tech. Sis. ............. 913-642-7220 

MD Uurel, CSDS. 301-953-7884 

MA Lowell, Underwood Sla Corp.. 617-256-8191 

MN Minneapolia Hei-Lite Sla .. 612-861-6051 

MO StLouiaThunderbirdTech.Sla. 314-298-8984 

NJ Glen Gardner, F & M Tech. Sla. 201-832-7216 

NY Albertson, DOL Engrg. 516-747-3944 

OH Dayton, Mid-Con Elctma . 513-837-2643 

OR Portland, Evergreen Mktg Grp... 503-643-8020 

TX Dallaa Milestek, Inc. . 817-455-7444 

TX Houston, Milestek, Inc.. 713-376-6776 

WA Seattle, Evergreen Mktg Grp. ......... 206-633-3160 

Wl Genoa City, Vine Tech. Sis.. 414-279-3871 

Can Montreal, Componetics Ltd.. 514-331-9930 


NORTH HILLS ELECTRONICS INC, Power Products 
Div., 1 Alexander Placa Glen Cove, NY 11542-3796, Tel: 
516671-5700, TELEX: 46-6886 NOHILL Cl, FAX: 516 
759-3327; EmpL: 135; S/s./lfgr_-Jay M. Mohr 


NORTHLAKE ENGINEERING, INC, 999 Anita Ave, 
Antioch, IL 60002, Tel: 312-3965710, FAX: 312-3969101; 
FSC No.: 50638; EmpL: 120; S/s. Mgr: W. A. Hardt 

NORTHWEST MICROCIRCUITS, INC, 5464SW 
Philomath Blvd, Corvallia OR 97333, Tel: 503-753-8242; 
Empl: 15; Sis. Mgr: Wm. H. Ferwalt 

Local Sales Offices & Reps 

MN Minneapolia EP.M. ina ....... 612^134-9446 

NORTON ASSOCIATES, INC, 557 Oak SL Coplague, 
NY 11726, Tel: 516842-4666, FAX: 516842-4667; FSC 
No.: 08739 

NOVA ELECTRIC INC., 263 Hillside Ave, Nutley, NJ 
• 07110, Tel: 201-661-3434, TELEX: 427386, FAX: 201-661- 
3926; FSC No.: 29019; EmpL: 50; S/s. Mgr: Kenneth 


Niovitch.. D«22162217 

Local Sales Offices & Reps 

CA Covina Synertek . 8169161439 

FL Orlando, Carter Assoca.. 407-2665566 

HI Honolulu, Victor Kim Elctma. 806841-6266 

MD RockviliaMarktron . 301-251-8990 

MA Burlington, Tricorn. 617-272-8163 

NJ Nutley, Nova Elea Sla. 201-661-3434 

TX Garland,Carey^McMahlll .. 214-681-1414 


UT Salt Lake City, Computer Environments 

. 801-466-6002 

Can N. Vancouver, B.C, Interworld Elctma 

. 604-984-4471 


NOHAU CORPORATION, 51 E Campbell Ave, 
Campbell, CA 95008, Tel: 4068661820, 406866-4493, 
FAX: 4063767869 . D*1324-1326 

Local Sales Offices & Reps 

CA San Diego, Microware Technig Inc.... 616693-4280 

NOKIA-MOBIRA, Sub. of the Nokia Corp.-Helsinki, 
2300Tall Pines Drive, Largo, FL 34641, Tel: 8165365553; 
EmpL: 4,000; Sis. Mgr: P. Che\gr&n 

NOLATRON, P.O. Box 4042, Harrisburg PA 17111, Tel: 
717-564-3398, FAX: 717-9365831; EmpL: 5 

NOLL, J. A CO, P.O. Box 312, Monroeville, PA 15146, Tel: 
412-7361089; SIs. Mgr: P. Carson; Djst. Mgr: P. Carson 

NON-LINEAR SYSTEMS/DIV. OF KAYPRO CORP, 
533 Stevens Ave, Solana Bch, CA 92075, Tel: 619-481- 
3953, TWX: 510-6005081, FAX: 616755-6029; FSC No.: 
03626; EmpL: 55; Sis. Mgr: Ben W. Fisher; Dist. Mgr: 
Jeanne Simmons 


NORTHEAST INNOVATIONS, INC, P.O. Box 120, 
Concord, NH 03302, Tel: 6067368260, FAX: 606736 
4506; EmpL: 10; Sis. Mgr: James P. Diggins; Dist. Mgr: Mr. 
Ryan Irving 

NORTHEAST SCIENTIFIC CORP, 30 Wetherbee SL 
Acton, MA 01720, Tel: 5062662711; Empl.: 10; Sis. Mgr: 
C. Moritz 

NORTHERN AMPOWER CORPORATION, 47087 
Grand River Avenue, Novi, Ml 48050, Tel: 3163464860, 
FAX: 316344-2575; EmpL: 35; S/s. Mgr: Ronald E Kirsch 

NORTHERN MAGNETICS INC, 16124 Wyandotte, Van 
Nuys, CA 91406, Tel: 816997-8675, FAX: 816997-3935; 
Empl: 12 

NORTHERN PRECISION LABS, 11 Madison Rd, 
Fairfield, NJ 07006, Tel: 201-227-4800, FAX: 201-576 
5973; Empl: 95; S/s./Wgrj P. Pytal 


NOVATEK CORPORATION, 900 East Atlantic Blvd, 
Pompano Beach, FL 33060, Tel: 306782-4397, TELEX: 
522600 AAA EXECT, FAX: 306971-0316; Empl: 5; S/s. 
Mgr: Joe DiBrigida 

NOVA TRAN, Union Carbide Corp, 100 Deposition Dr, 
Clear Lake, Wl 54005, Tel; 806554-1697, FAX: 716266 
3189; S/s. Paul McGuire 

NOVATRONICS, Box 878, Pompano Beach, FL 33061, Tel; 
306942-5200, TWX: 5169569878, FAX: 3067767147; 
Empl: 460; S/s. Mgr: Joseph P. Muni 

NOVATRONICS INC, 677 Erie SL P.O. Box 610, Stratford, 
Ontario, Canada N5A 6V6, Tel: 516271-3880, TELEX: 06 
955394, FAX: 516271-9781; Empl: 100; S/s. Mgr: Laraine 
Murray 

NOVOTECHNIK US, INC, 237 Cedar Hill SL 
Marlborough, MA 01752, Tel: 617-4862244, FAX: 617- 
4862430; FSC No.: MULTIPLE; Empl: 5 


North American offices oniy. For woridwide reps & distributors, see Voi. W. EEM 1989 
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Manufacturers and Sales Offices Directory 


OAKSW 


NRD INC., Subsidiary of Mark IV Inds., Inc., 2937 
Alt Blvd. N, Grand Island NY 14072, Tel: 716-773-7634, 
TELEX: 91578 NRD GRDI, FAX: 716-773-7744; EmpL: 
100; S/s. Mgr.* James R Curtis; DksL Mgr.'Larry Keating 

. . D*2244 


Local Sales Off ices & Reps 

CA Santa Clara, Tech-Ser, Inc... 408-496-1004 

CA Torrance, Tech-Ser, Inc. . 213-370-7200 

IL Chicago, MGA Kokomo. 312-775-1151 

FL Kokomo, MGA Kokomo. 317-455-0444 

MA Salem,Alpha-Stat .. 508-744-1100 

Ml Southfield, M. Gottlieb Assoc.,lnc.. 313-3584151 

MN Edina, Omni-Tec. 612-8814447 

MO Liberty, Lectro-Reps. 816-781-2522 

NY Rochester, TCS . 716-342-2406 

NC Charlotte, Electro-Rep Assocs.. 704-527-2530 

PA Fensterville, ARC Assocs.. 215-364-1050 

TX Dallas,Scaion, Hughes & Assocs. .... 214-739-2888 


NTE ELECTRONICS, INC., 44 Farrand SL Bloomfield, NJ 
07003, Tel: 201-748-5089, FAX: 201-748-6224; FSC No.: 
7T184; EmpL: 60; Sis. Mgr: Cindy Habick; Dist. Mgr: Mary 
Damiano 




FAX: 201-467-5794 

NTK TECHNICAL CERAMICS, NGK Spark Plugs 

(USA), Inc., 99 Morris Ave., Springfield, NJ 07081, Tel: 
201-376-6070, TELEX: 95-246-1286; FSC No.: 
95-246-1286; Sfe. Mgr.'Mark Ota; Ofef. Mgr.-Earl Hanson 
. A* 1710-1714,1853 


Local Sales Offices & Reps 

KL Mesa, NTK Tech. Ceramic. 602-820-4900 

FL Longwood, D-Assocs.. 305-830-8976 

FL Maitland, D.J. Ellis & Assocs., Inc. .... 305-645-1101 

FL Maitland, D. J. Ellis Assoca . 305-645-1101 

FL Maitland, DJ. Ellis & Assocs. Inc. 305-645-1101 

GA Atlanta, L&D Inc. 404455-3483 

IL Chicago, Greenslade Sis.. 312-593-3450 

IL Chicago, NTK Tech. Ceramic. 312-390-8240 

IN Ft Wayne, TX Sis. .. 2194894147 

lA Cedar Rapids, Barnes Wes Tech . 319-393-9790 

lA Chanhassen, Barnes Sis. Assoca. 612-934-2907 

KS Overland ParK Barnes Midwest. 913-469-9688 

Ml Ann Arbor, Jordan-Elliott Sla Inc . 313-662-4087 

Ml Jackson, Jordan-Elliottt Inc. 517-788-8353 

MN Chanhassen, Barnes Sales Assoca ... 612-934-2907 

NJ Springfield, NTK Tech. Ceramic. 201-376-6070 

TX Dallas NTK Tech. Ceramic. 214404-1173 

Can Ontario, NGK Spark Plugs Canada ... 416-291-9746 


NT.T/WAVECXDNN, State Rd. HilL Meadville, PA 16335, 
Tel: 800-535-3162, 914-5914173, FAX: 914-591-7783; 
EmpL: 100; S/s. Mgr: Sigmund Jay Silberstein 

NUCLEAR RESEARCH CORP, 125 Trtus Avei. Box K 
Warrington, PA 18976, Tel: 215-343-5900, TELEX: 510- 
665-8525 NRC WNTN, FAX: 215-3434670; FSC Nc: 
96696; EmpL: 130; S/s. Mgr: Jim FannOn 

NUCLEONIC PRODS, See Thomson-CSF Comps. 
Coip, Passive Comps. Div. 

NU-CONCEPT SYSTEMS, 2725 Advance La,P. O. Box 
587, Colmar, PA 18915, Tel: 215-822-8400, FAX: 215-822- 
1427; FSC No.: 58561; EmpL: 17; Sis. Mgr: Robert F. 
Scheuerle 

NU DATA, INC, 32 Fairvlew Ave, Little Silver, NJ 07739, 
Tel: 201-842-5757, TELEX: 271139, FAX: 201-842-1161; 
EmpL: 22; S/s. Mgr: Richard A Previte 


NUMERIX CORP, 20 Ossipee Rd, Newton, MA 02164, Tel: 
617-964-2500, TELEX: 948032, FAX: 617-969-4380 

NU-METRICS INC, Cedar Valley Bldg, Box 471, 
Vanderbilt PA 15486, Tel: 412-628-6370, 800-346-2025, 
FAX: 412-628-8875; EmpL: 12; S/s. Mgr: Bemie Ames 


NWL CAPACITORS, NWL Transformers, 8050 
Monetary Dr, Riviera Bch, FL 33404, Tel: 305-848-9009, 
FAX: 407-848-9011; EmpL: 20.. A*1146-1147 

NWL TRANSFORMERS, Rising Sun Rd, P.O. Box 358, 
Bordentown, NJ 08505, Tel: 609-298-7300, TWX: 510- 
685-3645, FAX: 609-298-1982; EmpL: 225; S/s. Mgr: C. W. 
Harrison. . A«2371; D*1929 


WILLIAM F. NYE, INC, P.O. Box G-927, New Bedford, MA 
02742-0927, Tel: 508-996-6721, TELEX: 940807, FAX: 
508-997-5285; EmpL: 24; Sis. Mgr: Donald R Fairbanks 

NYLON MOLDING CORP, 1617 & California, Monrovia, 
CA 91016, Tel: 818-358-2305, TELEX: 362391, FAX: 818- 
303-6085; EmpL: 45; Sis. Mgr: Gary Fraze 


Local Sales Offices & Reps 

AL Huntsville, Electramark, Inc.... 205-83Q4400 

AZ Scottsdale, Hams & Croy. 602-951-9121 

CA GranadaHills,C&N & Assocs, Ina .. 805-254-5844 

CA Walnut Creek, Tech-Rep Assocs.. 415-934-8028 

FL Clearwater, Tech-Rep Associates. 813-572-9900 

FL Winter Springs, Tech Rep Associates 




FAX: 803-393-5421 (x362) 

NYTRONICS COMPONENTS GRP., INC., 700 

Orange SL Darlington, SC 29532, Tel: 803-393-5421, 
TWX: 810-665-2182; FSC No.: 83125; EmpL: 502; Sis. 
Mgr.-Mack W. Windham 

.... A«1148-1161,1196,1254-1275,1604-1610, 2001; 

B*1024 


Local Sales Offices & Reps 

AL Huntsville, ac.l. 205-529-4411 

AZ Tucson, Clemick & Assoca. 602-749-4003 

CA Los Angeles, MG Sla. 213-476-3113 

CA Sunnyvale, W.W. Posey. 408-746-0771 

CO Englewooct Component Sla. 303-779-8060 

CT Bloomfield, FSI . 203-243-3122 

FL Longwood, Besxxxi. 305-332-1940 

GA Chamblee, ac.l. 404«455-0405 

IL Glendale Hgta, Beta. 312-790-9886 

IN Indianapolis, EMCI. 317-921-3450 

KS Lenexa, Mid-Tec Assoc. 913-541-0505 

MA Needham, FSI . 617-449-7920 

Ml Ann Arbor, Kahsar Sla, Inc. . 313-769-0131 

MN Edina, Dunlop Constta. 612-933-9070 

MO St Louis, Mid-Tec Assoc.. 314-275-8666 

NJ W. CaldwelL Grimm, Siegel . 201-575-9300 

NJ West Orange, National Atlantic . 201-731-0730 

NY Pittsford, WA Franklin Ste.. 716-248-8251 

OH ancinnati, Kahsar Sla, Inc. . 513-922-3133 

OH Columbus, Kahsar Sla, Inc.. 614-252-4009 

OR Tigard, Eltech, Inc.. 503-684-3458 

PA Narberth, Bresson Assoca.. 215-664-6460 

TX Houstoa Texoma . 713-462-1432 

TX Richardson, Texoma . 214-238-8127 

UT Salt Lake City, Component Sla .. 801-266-8440 

VA Forest Bresson Assoca . 804-525-7445 

WA Bellevue, Eltec. 206-643-4330 

Wl Milwaukee, Beta. 414-543-6609 

Can Nepean, O^ Dynasty Elctma. 613-723-0725 

Local Distributors 

CA Garden Grove, Inductive Proda. 714-891-2572 

CA Gardena, Bell Inda . 213-515-1800 

CA San Diego, Mock III. 619-560-0515 

CA San Diego, Neumann Elctma. 619-695-3005 

CA Santa Clara, Cypress . 408-980-2500 

CA Sunnyvale, Bell Inda. 408-734-8570 

CA Thousand Oaks, Bell . 805-499-6821 

CA Walnut A C. L. 818-331 -0735 

CO Englewood, Industrial Elctma. 303-694-9444 

CO Wheatiidge, Boll Inda. 303-424-1985 

IL Chicago, Beil Inda. 312-982-9210 

IL Chicago, Newark Elect. 312-638-4411 

IN Indianapolis,Beillnda . 317-634-8202 

MD Beltsvllle, Newark Elec.. 301-937-5085 

MD White Marsh, RESCO/Baltimore. 301-529-0500 

MA Needham, Cronin Elctma. 617-449-5000 

MA Woburn, Sterling Elec. . 617-936-6200 

MN Minneapolis, Joel Ca. . 612-545-5669 

NY Farmingdale, Pride Elctma . 516-293-4020 

NY Hauppaug^ Fairmont Elctma. 516-231-3313 

NY Hauppauge, Jaco Elect. 516-273-5500 

NY Plainview, ACI Elect. 516-293-6630 

NY Rome, Rome Elect. 315-337-5400 

NC Raleigh, Radio Elec. Sva . 919-781-5700 

OH Centerville, C.V. Clark. 516435-3000 

OR Lake Oswego, Bell Inda . 503-241-4115 

PA Montgomeryville, Pyttronic Inda. 215-643-2850 

PA Philadelphia, Herback Rademan. 215-426-1700 

PA Philadelphia, PEI. 215-568-7400 

PA YorKECL . 717-843-8971 

TX Dallas, Wholesale Elect .. 214-824-3001 

WA Bellevue, Bell Inda . 206-747-1515 


MIK Swit:ch SyslMBiTis Inc. 


FAX: 815-459-5000 (x2218) 

OAK SWITCH SYSTEMS, 100 S Main SL Crystal Lake, 
IL 60014, Tel: 815-459-5000; FSC No.: 76854; EmpL: 500; 
Dist. Mgr: Gary LeMaire .. B*1822,1880 


407-6994010 


GA Norcrosa Electramark. Iixx... 404446-7915 

IL Crystal Laka Oak Switch Sya Ina .... 816459-5000 

IL Palatine, Golbeck/Milota . 312-705-0602 

lA Cedar Rapids, Pattison Sla. 319-3969866 

KS Olatha C-Tron, Ina. 913-829-0073 

MA Acton, Boston Elctma Assoca. 508-2644456 

Ml White Pigeon, Oak Switch Sya Ina ... 616483-7179 

MN Bloomington, Horizon Technologies .. 612-884-6515 

MO St Charlea C-Tron . 314-928-8078 

NV Las Vegaa Harris & Croy Ina. 702-8765022 

NJ Cherry HilL Eastern Elctma. 609-662-2113 

NJ Mountainsida Henry G. Richter. 201-2364615 

NM Albuquerqua Harris & Croy Ina. 5062769103 

NY Fayettevilla Henry a Richter. 315-637-6713 

NC Raleigh, Eastern Elctma. 919-8767591 

OH Cincinnati, JMK Elctma. 516271-3860 

OH Cleveland, JMK Elctma. 216-8867100 

OR Tigard, Matrix Sla & Mktg. . 503-639-0325 

PA Phoenixvilla Henry G Richter . 216495-6176 

TX Dallaa Dal/Tex Repi, Ina. 214-991-7799 

WA Seattia Rep-West . 2062868351 

Can Don Milla OnL R D. Assoca . 416444-0959 

Local Distributors 

AL Huntsvilla Component Distr.. 205-8867501 

AL Huntsvilla Marshall Elctma. 205-881-9235 

AZ Phoenix, Marshall Elctma . 602-496-0290 

AZ Scottsdate, Harper SID . 800442-7737 

CA Chatsworth, Marshall Elctma. 8164074100 

CA Compton, Harper SID. 2169765090 

CA Ingl^ood N^ark Elctma . 213-671-7066 

CA Irvina Marshall Elctma . 714-8565050 

CA Milpitaa Marshall Elctma. 406943-4600 

CA Mountain View, I/O Sla Ina . 4169661080 

CA Rancho Cordova Marshall Elctma.... 916-6369700 

CA Sacramento, Zack Electronics . 9164463131 

CA San Diega Harper SID. 6165762500 

CA San Diego, Marshall Elctma. 6165769600 

CA San Francisco, Zack Elctma. 415-6261444 

CA Sunnyvala Bell Ind. 406734-8570 

CO Denver, CSID. 306292-9594 

CO Denver, Newark Elctma . 306757-3351 

CO Englewood, Component Distra . 306799-4916 

CO Thornton, Marshall Elctma . 303451-8383 

CT Wallingford, Marshall Elctma . 2062663822 

FL Altamonte Springs, Marshall Elctrria .. 306767-8585 

FL Ft Uuderdala Marshall Elctma . 306977-4880 

FL Melbourne, Component Distr.. 306724-9910 

FL W. Palm Bch, Wings Electro Sla Ca 

. 407-798-6606 

GA Norcross, Component Distr... 404-441-3320 

GA Norcross, Marshall Elctma . 4049265750 

IL Chicago, Newark Elctma . 312-7845100 

IL CrystalLakaSu6Sem, Ina.. 8164594139 

IL Palatine, Ohm/Elctma. 312-3565500 

IL Rosemont Advent Elctma. 312-297-6200 

IL Schaumburg, Marshall Elctma. 312-490-0155 

IL Urbana, Bell Ind.. 217-3261077 

IN Indianapolla Advent Elctma . 317-8742190 

IN Indianapolis, Bell Ind. . 317-875-8200 

IN Indianapolis, Marshall Elctma. 317-297-0483 

KS Edwardsville, C. Tennant Co. . 913-441-1801 

KS Lenexa Marshall Elctma . 916492-3121 

MD Silver Spring; Marshall Elctma__ 301-622-1118 

MA Canton, Impact Sla. 617-821-1500 

MA Westborough, In-Stock Proda . 5068765750 

MA Wilmington, Marshall Elctma .. 508-658-0810 

Ml Farmington Hilla Advent Elctma. 313477-1650 

Mi Livonia Marshall Elctma . 3165265850 

Ml Oak ParK Newark Elctma.. 316967-0600 

MN Minneapolia Berquist. 806328-3882 

MN Minneapolia Newark Elctma . 612-331-6350 

MN Plymouth, Marshall Elctma .. 612-5562211 

MO Maryland Hta, Olive Elctma . 314997-7709 

NJ Fairfield, Marshall Elctma. 201-882-0320 

NJ Mt LaureL Marshall Elctma.. 6062349100 

NJ Springfield, Route Elctma. . 201-3767710 

NM Albuquerqua Walker Radio.. 5068862992 

NY East Syracusa Add/ Modutek ........ 316437-1852 

NY Hauppauga Fairmont Elea . 516231-3313 

NY Hauppauga Marshall Elctma... 5162762424 

NY Jamaica Calson Ca. 7165265900 

NY Johnson City, Marshall Elctma ....... 607-7961611 

NY Northport, Coke-el Aerospace Ca .... 5167542233 

NY Rochester, Marshall Elctma .. 7162367620 

NC Raleigh, Component Distr.. 916787-7311 

NC Raleigh, Marshall Elctma. 919-8769882 

OH Centervilla IPD. 513-4362086 

OH Daytoa Marshall Elctma ...... 513-898-4480 

OH Solon, Marshall Elctma .. 2162461788 

OH Westerviila Marshall Elctma.. 614-891-7580 


EEM 1989 


North American offices only. FOr worldwicie reps & distributors, see VoL W. 
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OAK SW 


Manufacturers and Sal^ Offices Directory 


OK INDUSTRIES, INC^ 4 Executive Piaza, Yonkers, NY 
10701, Tei: 914-969-6800, TELEX: 12-5091; EmpL: 200; 
S/s. Afgr.'John Maiboeuf 


OR Beaverton,MarshaliEicbm .......... 503-644-5050 

OR PorUand, Radar Elea .. 503-232-3404 

PA Pittsburgh,MarshailEictma ... ...... 412-963-0441 

TX Austin,MarshailEictms. .............. 512-837-1991 

TX Carroiiton,MarshailElctma.... 214-233-5200 

TX Daiias, Component Distr. ............. 214-644-0373 

TX Ei Paso, ideal IndL Elect. . 915-779-6647 

TX GariancL Newark EICtm& ... 214494-5911 

TX Houston, Marshall Elctma. 713-895-9200 

TX Irving, Harper a LD.. 214-621-0500 

UT Salt Lake City, Marshall Eictm&....... 801-485-1551 

WA Bothell, Marshall Eictms.. 206-486-5747 

WA Seattle, Radar Elea...... 206-282-2511 

WA Spokana Radar Elea ..... ..... 509-747-3053 

Wl Waukesha, Marshall Eictms... 414-797-8400 

Can Burnaby, SC., Semad Elctm. DIst. 604-438-2515 

Can Calgary, Alberta, Sernad Elctra DisL .. 403-252-5664 
Can Downsview, OnL Westbume Eictms. 

.. 416-635-2980 

Can Markham, OnL Semad Elctra Dist.... 416-475-3922 

Can Ottawa, OnL Sernad Elctra DisL. 613-727-8325 

Can Ottawa, OnL Westbume Elctma. 613-737-5570 


Can Pointe Claire^Quebea Semad Elctra Dist 

.. 514-694-0860 

Can Winnipeg, Manitoba, Westbume Industrial Ent 

. 204-786-4451 

AZ Tucson, Hams & Croy Ina.. 602-882-8642 

OAKTRON MANUFACTURING, INC, 704 30th SL 
Monroe, Wl 53566, Tel: 608-328-5560, TELEX: 260-266, 
FAX: 608-328-5575; FSC No.: 07109; EmpL; 100; Ste. 
Mgr.'J.F.Disch 

OAL ASS(XIATES, INC, P.O. Box J, Escondido, CA 
92025, Tel: 619-743-7143, FAX: 619-743-2460; EmpL: 18; 
S/s. Mgr: Mark Lohkemper 

OAS INC, See Optimum Applied Systems 

OCEAN MARINE INSTRUMENT, P. O. Box 3963, Tustia 
CA 92680, Tei: 714-832-4627 

OCEAN STATE THERMOTICS, INC, 27 Thurber Blvd, 
Smithfield, Rl 02917, Tel: 401-231-4640, FAX: 401-231- 
4641; EmpL: 50; Ste. Mgr: Stephen R Hecht; Dist. Mgr: 
Stephen R Hecht 

OCTAGON SYSTEMS, 6510 W. 91st Ave, Westminster, 
CO 80030, Tel: 303426-8540, TELEX: 4931919 

OCULAR INC, 1701 N. Collins Ste. 330, Richardsoa TX 
75080, Tel: 214-437-2561, FAX: 214-437-2562; EmpL: 80; 


Sfe. Mgr: Ben Kwong.. 6*1099-1101 

Ljocal Sales Offic&s & Reps 

NJ Wayna Breen Assocs.. 201-696-8683 

Rl Warren, William Poisson & Assoca ... 401-245-0260 

TX Dallas, Component Technig... 214-783-8831 

WA Federal Way, KR Jensen Sl&Ca .... 206-874-2772 


ODELL, M. P, CO, 1620 Chesapeake Dr, Hoffman Estates, 
IL 60195, Tel: 312-991-2828; Sis. Mgr: Maria McClurkin 

OECO CORP, 4607 S.E Intemationai Way, Milwaukie, OR 
97222, Tel: 503-659-7932. TELEX: 36-0350, FAX: 503 
653-63.10; FSC Na: 95266; S/s. Mgr: Daye Fuller, VP SI& 

OGALLALA ELCTRNS, Div. Arnold Engrg Co, Box 59. 
Ogaliala, NE 69153, Tel: 303284-4093, FAX; 303284- 
4093 (ext 29); EmpL: 39; Sfe. Mgr: R L Harrington 



ELfCTFlONICS 

( 415 ) 834-5888 

610 E 10th St . Oakland. CA 94606 


(0 ohmite] 


( 213 ) 452-8002 




FAX: 614-486-0743 

OHIO SEMITRONICS, INC, 1205 Chesapeake Ava, 
Columbus, OH 43212, Tel: 614-4839561; FSC No.: 12066; 
EmpL: 47; Sfe. Mgr: G. Clagett.. 6*1968-1986; 0*1330 


LocsJ Sales Of^ces & Reps 

AZ Tucson, Sheldon Equip.. 602-722-1452 

CA Arcadia, Van Gott & Assocs.... 8134439728 

CA Fremont FLW, Ina...... 413651-6511 

Cr Wallingford, Pal Jenks Assocs.. 2032639939 

FL Orlando,Datarep .. 407-8435224 

GA Marietta, FLW .. 404424-1731 

IL Park RkJge, Elctm. Instr. Assocs.. 312-2932290 

IL Waterloo, RL Weisheimer & Assocs. 

.. 314487-7328 

MD Baltimore Electra-Tech, Ina . 301-877-8344 

MA Beverly, Pat Jenks Assocs. . 5039214600 

Mi Milford, TMS. 3133631514 

MN Minneapolis, The Mark Ca. 612-9333026 

NJ Garwood, ER Mertz, Ina . 201-232-4643 

NY Latham, L-Tron Corp.. 5137835032 

NC Charlotta Zelco Assocs.. 704-541-6122 

OH Dayton, Mohawk Intronics . 513-434-8873 

OH No. Ridgeville. TMS, Ina . 213327-3527 

OR Portland, Topp Engrg. Sis. Corp. . 503244-7265 

PA Frazier, FLW, PA Ina. 213251-9700 

PA Monroeville, TMS. 412-7731666 

TN Memphis,Jordan/Mariar/Halatrxx ... 901-452-7441 

TX Houston, Scientific Sis. Ca ... 713-6436218 

TX Richardson, Scientific Sis. Ca . 214-231-6541 

UT Salt Lake City, MC Squared, Ina. 801-2933388 

WA Bellevue, Topp Engrg Sis. Corg .. 203747-5400 



FAX: 312-675-1505 

OHMITE MANUFACTURING CO, 3601 W. Howard SL 
Skokla IL 60076, Tel: 312-6732600, TELEX; 72-4433, 
TWX: 9132230805; FSC No.: 44655 
. A*2003-2019, 2138-2139 



FAX: 716-283-5932 

OHMTEK INC., Vishay, 2160 Liberty Dr., Niagara Falls, 
NY 14304, Tel:713283-4025; FSC No.: 57489; EmpL: 175; 


Sfe. Mgr--William Cuvieik) . A*2020-2025 

Local SeJes CXfices & Reps 

AZ Scottsdale, Samper Fi Sis., Ina. 602-991-4601 

CA Chatsworth, Raltech. 813700-0933 

CA Del Mar, Chapman & Chapman. 613755-0412 

CA Glendale, Mission Mktg Grp.. 813247-9110 

CA Santa Clara, I Square, ina . 4039833400 

CO Denver, West Ina . 303477-8180 

FL St Petersburg J.CJ.ASSOC& .. 8133432679 

H. Downers Grova Richmar Eictms.. 312-9630118 

IN Ft Wayne, John F.Kilfoll Co.. 2134337233 

lA Hiawatha, Ard Sis.. 313393-6392 

MA Sterling Compatible Comps., Ina . 617-422-7641 

Ml Jackson, TPS. & Assocs.. 517-7831722 

MN Minneapolis,DunlopConsits. .. 612-544-1070 

NJ Piscataway, R P. Luce & Co. . 201-752-8750 

NY Chappaqua, Mlcret Ina. . 914-2334961 

NY New Hyde Pfc, R P. Luce & Co.. 513437-4550 

NY Rochester, Fritz Dasson . 7133331699 

OH Wooster,TPR&Assocs....... 213264-0971 

OR Beaverton, Eclipse Mktg Grg. 503-642-1661 

PA Wynnewood, Metz-Benham Assocs., Ina 

. 2138937300 

TX Richardson, Pro-Comp Sis. Ca . 214-6631500 

UT Salt Lake City, West ina. 801-4635739 

WA Redmond, Eclipse Mktg Grp. . 203885-6991 

Can Rexdale, OnL Source Eictms... 416-675-6235 

Local Di^butors 

MA Sterling Compatible Comps. Dvcs..... 617-422-7356 


OKONITE CO., Box 340, Ramsey, NJ 07446, Tel: 201-823 
0300, TWX: 7139831017; EmpL: 1700; Sfe. Mgr: F. R 
Postma 

OLEKTRON CORP., Signal Technology Corp, 6i 
Suttbn Road, Webster, MA 01570, Tel: 5039437440, 
TWX: 713347-1602, FAX: 508-9431804; FSC Na: 32252 

OLFLEX WIRE & CABLE, INC, 30 Plymouth Street 
Fairfield, NJ 07006, Tel: 201-5731101, TELEX: 133327, 
ESYLNK: 201-5737178; EmpL: 25; Sfe. Mgr.- Michael R 
Pioone 

OLIVER ADVANCED ENGINEERING.320W. Arden SL 
Glendale; CA 91203, Tel: 813240-0080, FAX: 813243 
6131; EmpL: 28; Sfe. Mgr: J. Gilberts 

OLYMPIC WIRE & CABLE, 1 Madison Rd, Fairfield, NJ 
07006, Tel: 201-227-7996, FAX: 201-227-1606; FSC Na: 
63830; EmpL: 35; Ofef. Mgr.-Yvette Archer 



OMEGA ENGINEERING, Box 4047, Stamford, CT 06907, 
Tel: 8038236342, TELEX: 936404; EmpL: 500; Sfe. Mgr: 
Peter Casiraghi & Nelson Hart 

.B*1823,1912-1913,1988-1989; C*1907; D*1015, 

1102, rm, 1196,1331,1414-1415,1442 

OMEGA PRECISION CORP, 1384 Pompton Avei, Cedar 
Grove; NJ 07009, Tel: 201-2533422; FSC Na: 9Y506; 
EmpL: 16; Sfe. Mgr.-Leon Komsa 

OMNIBYTE CORP, 245 W. Roosevelt Rd, Bldg 1-5, W. 
Chicaga IL 60185, Tel: 312-231-6880, 1-8036335022, 
FAX: 1-312-231-7042; EnrpL: 38; Sfe. Mgr: Mike Hansen 


OMNIPrint 


FAX: 408-747-0358 

OMNIPRINT, INC., 1188 Elko Drive; Sunnyvale, CA 94089, 


Tel: 403745-6400; EmpL: 12. 0*11031105 

Local Sales Off ices & Reps 

CA Irvine, OBI Distrs. .. 714-2539003 

IL Arlington Heights, Coombs Assoc, Ina 

. 312-4339810 

NJ Fords, Marlin Data. 201-7337200 


OMNI SWITCH USA, INC, 21630 N. 19th Ave, Sta B-16, 
Phoenix, AZ 85027, Tel: 602-582-0629, FAX: 602-582- 
0665; EmpL: 100; Sfe. Mgr: Peggy Ann Wenzet VP. 

OMRON ELECTRONICS, INC., Consumer & 
Commerical Div., 1 East Commerce Dr, Schaumburg 
IL 60173, Tel: 312-8437900, TELEX: 913291-0426, FAX: 
312-8437787; EmpL: 200; Sfe. Mgr.-Tony Tinaglia; Dist. 
Mgr: Gary Myers. B*1592-1596,1672,1824-1825 


Local Sales Offices & Reps 

CA Anaheim, Omron Elctr^ Ina. 714-9733420 

CA Qjpertina Ormon Eictms, Ina. 4032539231 

CO Aurora Moss Mktg. 303340-8535 

FL Clearwter, Dyne-A- Mark. 813441-4702 

FL Fort Lauderdala Dyne -A- Mark. 303771-6501 

FL OrlandaDyne-A-Mark.. 407-831-2822 

GA Atlanta Omron Eictms, Ina.. 404-477-2115 

IL Hoffman Estatea Ormon Eictms, Ina 

. 312-8432780 

IN Greenwopd, Valentine & Assoca . 317-8832260 

IN Southbend, Valentine &Assoa . 2132837070 

lA DesMolneaSPSAssoca . 513225-0607 

KS Olatha Omron Electms, Ina ... 913764-8426 

KS OlathaSPSAssoca......... 9137644460 

MA Danvera Ornron ElctrhS, Ina . 503774-6501 

Ml Grand Rapida Omron Eictms, Ina .... 6139439666 

MN Minneapolia Omron Eictms, Inc ...... 612-933-4015 

MO Earth City, SPSAssoca. 314-291-0520 

NE Panama SPSAssoca. 402-7832536 

NY Rochester, Omron Eictms. .. 713342-0953 
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North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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OPTELE 


Manufacturers and Sales Offices Directory 


NY Oceans Bitten Assocs. . 516-678-6222 

NC Raleigh, Omron Elctm&. 919-833-8211 

OH Columbus. Omron Eictm&. 614-847-8209 

PA Philadelphia, Omron Eictms,lnc. . 215-964-9376 

TX Dallas, Omron Elctms^ Inc. . 817-792-3539 

UT Salt Lake aty, Moss Mktg.. 801-363-5875 

Can Calgary, Alb^ Omron Canada, Inc 

. 403-278-1833 

Can Montreal, Ormon Canada, IrKX . 514-694-6361 

Can Toronto, Ont,Omron Canada, Inc. .... 416-298-9988 


OMRON ELCTRNS, INC, Control Compa Div, One E 
Commerce Dr, Schaumburg, IL 60173, Tel: 312-843-7900, 
TWX: 916-291-2494, FAX: 312-843-7787 (ext 8568); 
EmpL: 250; Sis. Mgr.- F. Newbum 

OMUTEC, Odetics, Inc, 1515 S. Manchester Avei, 
Anaheim, CA 9280a Tel: 714-758-0200, TWX: 910-594- 
1461; S)!s. Mgr.'Robert Asher 


ONAN POWER/ELECTRONICS. 4801 W. 81st St, 
Minneapolis, MN 55437. Tel: 612-921-5600, FAX: 612- 
921-5627; FSC Na: 3Z577; Sis. Mgr: John R Michael 


ONEAC CORPORATION, 27944 N. Bradley Rd, 
Ubertyvilid IL 60048, Tel: 312-816-6000, 800-327-8801, 
TWX: 757024 ONEAC USA; Empl: 170; Ste. Mgr: John 
Jeter; 0«sf. Mgr.-John Jeter 

ONSET (COMPUTER CORP, 199 Main St. PO Box 1030, 
N. Falmouth, MA 02556, Tel: 508-563-2267, FAX: 508-563- 
9477; EmpL: 10; Ste. Mgr: Lon Mocker 


OPAMP LABS, INC., 1033 N. Sycamore Ava, Los 
Angeles, CA 90038, Tel: 213-934-3566, FAX: 213-464- 
0977; FSC No.: 24699; EmpL: 18. D«1016 


@. oftek 


FAX: 214-542-1739 

OPTEK TECHNOLOGY INC., 345 Industrial Blvd, 
McKinney, TX 75069, Tel: 214-542-9461, TWX: 916-860- 
5625; ErnpL: 2000; Ste. Mgr: Larry Majors Otef. Mgr: Betty 


Renfro . B*1333 

Local Sales Offices & Reps 

AL Huntsvilla RO. Whitesell & Assoc .... 205-883-5110 

AZ Scottsdale Earl & Haas Assoc . 602-994-3813 

AZ Scottsdale, Pinnacle Comp. Sis.. 602-994-0441 

AZ Tucson, Pinnacle CorTV.SIa. 602-886-1726 

CA Calabasas, Quad Rep Southern . 818-887-3711 

CA Escondido, Uni Rep . 714-746-5131 

CA Escondido, Uni Rep Co. . 619-746-5131 

CA Irvine, Quad Rep Southern. 714-727-4222 

CA Mountain View, Marcon. 415-964-8046 

CA Santa Clara, Crfterion. 408-988-6300 

CA Thousand Oaks, Sc Cubed. 806496-7307 

CA Tustin, Sc Cubed. 714-731-9206 

CO Wheat Ridge, Waugaman Assoc . 303-423-1020 

CO Wheatridge. Waugaman Assocs.. 303423-1020 

CT Madison, Conti-Younger Assocs. . 203-245-1136 

CT Stratford,VISTAssociales. 203375-5456 

FL CoralSpringeHAI . 303752-7520 

FL Melbome H AI. 305-6731639 

FL Orlando, South Atlantic Comp Sis..... 407-857-3650 

FL Tampa, HAI. 813963-0743 

GA Norcross, South Atlantic Comp. Sis.... 404-447-6154 

IL Arlington Heights, KMA Sla Cc .:. 312-3935300 

IL Rolling Meadows, KMA Sales. 312-3935300 

IN Ft Wayne, RO. Whitesell & Assoc.... 219-432-5591 

IN Indianapolis, J & W Sales. 317-842-3740 

IN Indianapolis, RO. Whitesell & Assoc .. 317-3539283 

IN Kokomo, RO. Whitesell & Assoc . 317457-9127 

lA Cedar Rapids, C.K Horn & Assoc .... 313393-8703 
KY Pewee Valley, RO. Whitesell & Assoc 

. 502-241-1441 

MD Columbia, LD. Lowery Inc. 301-381-0225 

MA Burlington, Con3Younger Assocs..... 617-2731582 

MA Marlborough, VISTAssodates. 617-481-9277 

Ml Grand Blanc, RO. Whitesell & Assoc 

. 313-695-0770 

Ml Grand Rapids, RO. Whitesell & Assoc 

’ . . 613942-5420 

Mi Grosse Pointe Pk, Greiner Assocs. ... 313499-0188 
Ml Southfield, RO. Whiteseti & Assoc .... 3135535454 
Ml St Joseph, RO. Whitesell & Assoc ... 6139837337 

MN Bloomington, Tecteam ....'.. 612-854-6616 

MN ^den Prairp Elctm. Innovators .. 612-941-0830 

MO St Louis, Bigineering Services . 314-997-1515 

MO St Louis, John O Marks Cc.. 314432-2830 

NJ West Caldwell, Technical Mktg. Qrp. .. 201-2233300 


NM Albuquerque, &W. Sis.. 5038939005 

NY Clark Mills, KLM Gamer . 313853-6126 

NY Clark Mills, KLM/Gamer. 3138536126 

NY ManhassetWin-CorElec . 516-627-9474 

NY Melvlllp Technical Mktg. Grpi. 513351-8833 

NY PIttsford, KLM Gamer...... 713381-8350 

NY PIttsford, KLM/Gamer. 713381-8350 

NY Syracuse, KLM/Gamer. 3154536214 

NC Raleigh, South Atlantic CompL Sla .... 913852-4676 

OH Cincinnati, RO Whitesell . 513521-2290 

OH Cleveland, RO. Whitesell & Assoc.... 216-447-9020 
OH Columbus, RO. Whitesell & Assoc ... 614-8839396 

OH Dayton, RO Whitesell & Assoc. 5132939546 

OH Ro^ River, Norm Case Assocs.. 213333-0400 

OR Beavertcm, Earl & Brown Co. Inc. 503-6435500 

OR Tigard, Vantage Corp. . 2034533460 

PA Broomalt LO Low^ Inc . 2133535300 

PA Pittsburgh, RO. Whitesell & Assoc ... 412-963-0620 

PA Prospect Park, Elf Sla Co. . 213534-3340 

TN Knoxville, RO. Whitesell & Assoc .... 615-694-9476 
TN Nashville, RO. Whitesell & Assoc .... 6133524760 

TX Austin, Prosales . 512-467-9947 

TX Austin, ProSales. 512-467-9947 

TX Dallas, Prosales . 214492-8870 

TX Dallas, Prosales . 214-387-0344 

TX Houston, Prosales. 713589-6181 

TX Houston,Prosales. 7134938130 

UT Salt Lake City, Waugaman. 801-261 -0802 

UT Salt Lake City, Waugaman Assoca ... 801-261-0802 

WA Bellevue, Vantage Corp. . 2064533460 

WA Redmond, Earl & Brown Co. Inc. 2038835064 

WA Spokane, Vantage Corp.. 503924-4410 

Wl Milwaukee, KMA. 414-2531771 

Wl Milwaukee, KMA Sla . 414-2531771 

Can Nepean, Ont, Renmark Elctma Ltd.... 613727-0320 
Can Richrnond, OnL Renrnark Elctrna Ltd. 

. 413881-8844 

Local Distributors 

AZ Tempe, Anthem . 602-9633888 

CA Anaheim, Pacesetter. 714-7735855 

CA Chatsworth, Anthem. 8137031000 

CA Compton, Harper^.l.D... 2139735090 

CA Culver City, Hamilton-Avnet. 2135532000 

CA East Irvine, Anthem. 714-7634444 

CA Los Angeles, Bell Inda. 213826-6778 

CA San Diego, Anthem. 6194539005 

CA San Jose, Anthem. 4032934000 

CA Tustin, Added Value. 714-2538258 




OMRON ELECTRONICS, INC. 



SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE: 

1 - 800 - 344-4539 

AK, PR.: 218-681-6674 
FAX: 218-681-3380 
701 BROOKS AVE SOUTH 
P.O. BOX 677 

THIEF RIVER FALLS, MN 56701 


CA Tustin, AVED .. 714-2538258 

CO Englewood,Anthem . 3037904500 

IL Chicago, Newark Elctma.. 312-784-5100 

IL Elk Grove Village; RM Elctma . 312-364-6622 

IL Palatine, Ohm Elctma . 312-3535500 

IN Indianapolis, RM Elctma .. 317-291-7110 

MD Gaithersburg, Pioneer-Technig.. 301-921-0660 

MA Andover, R2 Elctma. 617470-3777 

MA Newton, Greene Shaw. 617-9638900 

MA Newton, Greene-Shaw Ca. 917-969-8900 

MA Norwood, Gerber Elctma. 617-7636000 

Ml Grand Rapids, RM Elctma. 613531-9300 

MN Fridley,Voyager. 612-571-7766 

NJ West Beriin, General Compa, Inc. ^.... 603768-6767 

NY Melville, Arrow Elctma. 513391-1300 

NY New York, Moneloa Elctma . 212-764-3028 

NC Greensboro, Golden Elctma. 913294-4653 

WA Belleview, Bell Inda . 203747-1515 

Wl Milwaukee, Taylor. 414-241-4321 

Can Pointe Claire Que, Future Elctma .... 514-694-7710 

OPTELECOM, INC., 15930 Luanne Dr., Gaithersburg, MD 

20877, Tel: 301-8432121, FAX: 301-948-6357; FSC Na: 

59338; EmpL: 50; Ste. Mgr.'Suzie Clark. B*1216 


omRon 

Responsive Innovation 


The 

Largest 
Relay 
Timer & 
Counters 
Distributor 
in the World. 

Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


The 

Largest 
Relay 
Distributor 
in the World. 



omRon 

Responsive Innovation 


Over 20,000,000 
Components In Stock 


RELAYS 

• RELAYS 

• SWITCHES 

• PHOTOMICROSENSORS 
Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

(814) 476-7774 


DISTRIBUTED BY 

ADVACOM INC. 

5620 West Road • P, O, Box 296 
L McKean. PA 16426 


PA WATTS 800-352-0161 

FAX: 814-476-7724 



North American offices only. R>r worldwide reps & distributors, see Vol. W. 


EEM 1989 


761 









































































































OPTICA 


Manufacturers and Sales Offices Directory 


OPTICAL & CONDUCTIVE COATINGS, Meridian 
Inds., Ino, 428 N. Buchanan Cir, 68, Pacheco, CA 94553, 
Tel: 415-798-6066, TELEX: 470166 HQ WNCK; FSC No.: 
9U775; EmpL: 8; Siis. Mgr.-Glenn G. Grupe 

OPTICAL CABLE CORP, P.O. Box 999, Salem, VA 24153- 
0999, Tel: 703-389-9900, TELEX: 705-290, FAX: 703-389- 
9846; FSC No.: 6Y528; EmpL: 25; Sis. Mgr: Luke J. 
Huybrechts, VP/Sla; Oxsf. Mgr.-Chuck Surat, NatL Accts. 
Exec. 

OPTICAL ELECTRONICS, INC, 2700 E BIsby Rd, 
Tucson, AZ 85706, Tel: 602-889-8811, FAX: 602-889- 
8575; FSC No.: 5962; EmpL: 16; S/s. Mgr: Victoria Acosta 

OPTICS FOR research, INC, P.O. Box 62, CaWwelL 
NJ 07006, Tel: 201-228-4480, TELEX: 497-4643, FAX: 
201-228-0915; EmpL: 21; Sis. Mgr: Donald K Wilson 




Gichner 


optima* Enclosures 


FAX: 404-496-4041 

OPITMA ENCLOSURE^ 2166 Mountain Industrial Blvd, 
Tucker, GA 30084-5088, Tel: 404-496-4000; FSC No.: 
10110; EmpL: 150; S/s. Mgr: Don Southwell 

. CH062-106S 

Ljocal Sales Offices & Reps 

AZ Scottsdale, Arcom Sis.. 602-947-5745 

CA Brea, Masco Elctms.. 714-529-0866 

CA Santa Clara, NovarTronix. 408-727-9530 

CO Lakewood, CandaL Inc. . 303-935-7128 

CT Clintoa Selmark Associates . 203-573-9088 

FL Oviedo, Conley & Assocs, Ina. 305-365-3283 

GA RoswelL AWREP Associates, Ina. 404-998-5008 

IL Itasca, Janus, ina. 312-250-9650 

IN Indianapolis, STB & Associates,ina ... 317-844-9227 

KS Kansas City, BC Elctm. Sis. ... 913-342-1211 

MD Randallstown, Beacon North... 703-478-2480 

MA Minis, Selmark Assocs, Ina ... 508-376-2914 

Ml St Clair Shores, DEM Electronic Sales 

.... 313-777-1750 

MN Minneapolis,Holmgren .. 612-786-7641 

MO Ferguson, BC Elctm. Sis. . 314-521-6683 

NH Hopkinton, Selmark Associates, Ina... 508-376-2914 

NJ Berkeley Heights, Cambridge Allen ... 201-464-0203 

NY Binghamton, Empire Tech. Assoa. 607-772-0651 

NC Raleigh, Zucker Associates. 919-782-8433 

OH Cleveland, C. A Robinson Ca . 218473-6044 

OH Dayton, C. A Robinson Ca . 513-2787969 

PA Coliegeville, Beacon North, Ina . 218287-5479 

TX Austin, Matthews & Assocs.. 512-3482969 

TX Dallas, Matthews & Assoca. 214-2487881 

UT Sait Lake City, Sierra Technical Sales 

. 801-5689719 

VA Sterling, Beacon North. 7084782480 

WA Bellevue, MC & Associates . 2087487780 

Wl Waukesha, Janua Ina. . 414-542-7575 

Local Disbibutors 

CO Lakewood, Candal, Ina . 3089387218 

CT Clinton, Selmark Assoca . 2085789088 

IN Indianapolia STB & Assoca . 317-844-9227 

OPTIMA PRECISION, INC, 3626 Hightide Driva Rancho 
Palos Verdea CA 90274, Tel: 808544-4418, 218377- 
4118, FAX: 218544-0264; EmpL: 6 

OPTIMATION, See Julie Research Labs 

OPTIMIZED DEVICES, INC, 220 Marble Ava, 
Pleasantvilla NY 10570, Tel: 914-769-6100; EmpL: 30 

OPTIMUM APPLIED SYSTEMS, 145 Palisade SL Dobbs 
Ferry, NY 10522-1696, Tel: 914-6989001, TELEX: 
646141 :FSA PBO DOBB; EmpL: 30; Sis. Mgr: K Jo^ 
BrakI 

OPT INDUSTRIES INC, 300 Red School La, Phillipsburg, 
NJ 08865, Tel: 201-454-2600, TWX: 5182382920, FAX: 
201-454-3742; EmpL: 450; S/s. Mgr: Mike Hesketh; Dist. 
Mgr. Paula Folia 

OPTO DIODE CORP^ 750 Mitchell Rd, Newbury Park, 
CA 91320, Tel: 805-499-0335, FAX: 8084988108; FSC 
Na: 67109; EmpL: 12; Sis. Mgr: Russell Dahl... B*1334 

Local Sales Offices & Reps 

MA Needham, Ray Perron & Co.... ..... 617-449-6162 

NH MerrimacK Ray Perron & Ca ......... 6084244423 

WA Eastsound, JB Assoca .... ...... 2083784766 


OPTOELECTRONICS, INC, 5821 HE 14th Avo, Ft 
Lauderdala FL 33334, Tel: 308771-2050, FAX: 308771- 
2052; EmpL: 25; Sis. Mgr: L R. Hufft; Dist. Mgr:L R Huffl 

OPTOELECTRONICS/TEXTRON, 1309 Dynamic SL 
Petaluma CA 94975-0039, Tel: 707-7685900, TELEX: 34- 
0186; EmpL: 175 

--—7 - Distributor --- 

OPTO PLUS + INC., 23382 Madero, Unit A Mission Viejo, 
California CA 92691, Tel: 7143888654 .B-l 105 

OPTO TECHNOLOGY, INC, 562 Chaddick Dr, Wheeling, 
IL 60090, Tel: 312-537-4277, FAX: 312-537-4785; EmpL: 
35; S/s. Mgr-Thomas W. Hegberg, Sla Mgr. 

OPTO 22,15461 ^ngdale SL Huntington Bch, CA 92649, 
Tel: 714891-5861, TELEX: 692-386, FAX: 7148980867; 
EmpL: 120 


Optrsx 


FAX: 213-375-8565 

OPTREX/SATORI, 23717 Hawthorne Blvd. Sta 201, 
Torranca CA 90505, Tel: 2183789478; EmpL: 12; Sis. 
Mgr: Ken Yoshikawa Dist. Mgr: Ken Yoshikawa 

. B*1102-1104 

Local Sales Offices & Reps 

AZ Scottsdale, ET.a .. 602-941-9137 

AZ Scottsdate, ETS . 2183789478 

CA Santa Clara Nova-Tronix. 408727-9530 

CA Torranca Satori Elea. 2183789478 

CO Denver, AW Entpra . 3083884488 

CO Denver, AKIEntpra. 3083884488 

GA Atlanta Satori Elea. 4043288482 

OR Portland, Venture Elctma. 503-624-0617 

OR Portland, Venture Elex. 5086240617 

WA Seattte, Venture Elctms. . 206-4544594 

TX Dallaa Satori Elea. 2145181946 

WA Believua Venture Elex. .. 208454-4594 

WA Bellvua Venture Elex. 206-4544594 

Local DistribuUxs 

AZ Tempa Shelley-Ragon . 602-8942058 

CA Buena Park, C^^ Elctma . 218744-0355 

CA San Diego, Cy^ess Elctma . 618535-0011 

CA San Josa Sierra West. 4064387477 

CA Santa Clara Cypress Elctma. 4089882500 

CO Englewood, C^ess Elctma. 308792-5829 

OR Beavertoa Cypress Elctma .. 508641-2233 

OR Beavertoa IE C .. 503-641-1690 

OR BeavertoalEC . 503-641-1690 

TX Dallaa Cypress Elctma. 2148681435 

WA Believua LEC.. 206-4582727 

WA BothelL Cypress Elctma.. 206-4881144 

WA Bothwell, Cypress Elctma . 2084881144 


ORAM 


FAX: 409-258-5555 

ORAM HIGH VOLTAGE, P.O. Box 1176, Daytoa TX 
77535, Tel: 4082585553; EmpL: 15; S/s. Mgr.* Frank Su 

. . D*1934-1935 

Local Distributees 

United Statea Power Group, Ina/Bob Pampin 
. 9142787166 

ORBIT INDUSTRIES, Countis Industriea 2670 
Lockheed Way, Carson City, NV 89706, Tel: 702-882-6123; 
EmpL: 11; Sis. Mgr: James T. Countis 

ORBIT INSTRUMENT CORP., 80 Cabot CL 
Hauppauga NY 11788, Tel: 5184388300, TWX: 518 
221-2122, FAX: 516-4388458; FSC No : 11263; Sis. Mgr: 
Jeanne Szabodas . B*1881; D*1155 

Local Sales Offices & Reps 

CA SanDiegaOrbitInstr.Corp. .. 6185683437 



lOpmmRUMtMrcoRp.a 


FAX: 714-527-7552 

ORBIT INSTRUMENT OF CAL, 6431 Global Dr., 
Cypresa CA 90630, Tel: 714527-0561, TWX: 518221- 
2122; FSC No.: 11263; S/s. Mgr: Graham Vernon 

. . .. B*1881;D«1155 

Local Sales Offices & Reps 

CA San Diego, D. Cary ... 618222-8839 

MA Tewksbury, Deleon Sla. 617-851-9911 


OrCADffl 

Systems Corporation " f t l "" 


FAX: 503-6486491 

ORCAD SYSTEMS CORP., 1049 S.W. Baselina Sta 
500, Hillsboro, OR 97123, Tel: 503-6489488, TELEX: 
62899424, ESYLNK: 9102402090 ORCAD UQ; EmpL: 30; 
Sis. Mgr: Peter LoCasdo; Dist. Mgr: Peter LoCascio 

. . D«1133 

Local Sales Offices & Reps 

AZ Scottsdala Tusar. 602-9983688 

CA Garden Grova Advanced Digital Grp. 

. 714897-0319 

CA Santa Clara Elcor Assoca. 4089888868 

FL Odessa High Tech Support Grp.. 8189287564 

GA Duluth, Electro-Cadd . 4044487523 

KS Overland Park, Walker Engrg., Ina .... 918888-0089 

MA Wilmingtoa DGA Assoca, Ina . 617-9383001 

Ml Bloomfield Hilla MacKellar Assoca ... 3183384440 

MN Minneapolia Comstrand, Ina. 612-7889234 

NJ Manalapaa Beta Lambda Ina. 201-4481100 

NC Raleigh, Tingen Techa Sla, Ina . 918870-6670 

OH Cincinnati, Frank J. Campisano, Ca ... 5185747111 

OR Beaverton, Integrated Automation. 503-645-6628 

TX Houstoa Abcor, Ina . 7184889251 

WA Believua Seltech. 2087487970 

Can Markhara OnL Electralert, Ltd.. 4184786730 

Can Vancouver, BC, Interworld Elctma, Ltd. 

. 6049844171 

Local Distributors 

AZ Scottsdala Tusar. 602-9883688 

CA Garden Grova Advanced Digital Grp. 

. 714-897-0319 

CA Santa Clara Elcor Assoca. 408980-8868 

FL Odessa High Tech Support Grp...... 8189287564 

GA Duluth, Electro-Cadd . 4044487523 

KS Overland Park, Walker Engrg, Ina .... 918888-0089 

MA Wilmingtoa DGA Assoca, Ina . 617-9383001 

Ml Bloomfield Hilla MacKellar Assoca ... 318335-4440 

MN Minneapolia Comstrand, Ina. 612-7889234 

NJ Manalapaa Beta Lambda Ina. 201^1481100 

NC Raleigh, Tingen Techa Sla, Ina . 918870-6670 

OH Cincinnati, Frank J. Campisano, Co.... 5185747111 

OR Beavertoa Integrated Automation. 503-645-6628 

TX Houstoa Abcor, Ina . 7184889251 

WA Believua Seltech. 2087487970 

Can Markhara OnL Electralert, Ltd.. 416-475-6730 

Can Vancouver, BC, Interworld Elctma, Ltd. 

. 6049844171 

ORCUS, Box 16022, Kansas City, MO 64112, Tel: 918897- 
5128, TELEX: 4994037, FAX: 918897-5468; Sis. Mgr: 
Manford Eaton 

OREGON MICRO SYSTEMS, INC, 1800 HW. 169th PL 
A400, Beavertoa OR 97006, Tel: 503-6444999, FAX: 508 
6280688; EmpL: 7; S/s. Mgr.* Wayne Hunter 

ORIEL CORP, 250 Long Beach Blvd, Stratford, CT 06497- 
0872, Tel: 208377-8282, TWX: 7104588719; EmpL: 149; 
Sis. Mgr: Thora Connolly 


©omm UBiQR. 

ORIENTAL MOTOR U S A. CORPORATION 


FAX: 213-515-2879 

ORIENTAL MOTOR a&A. CORPORATION, 2701 
Plaza Del Amo^ Sle. 702. Toirance, CA 90S03, Tel: 213- 
515-2264, TH£X: 664231 ORIENTAL TRNC; BmpL 45; 
Sis. A40r.-Don Stephens.. . B>1290-1293; 01682 
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Manufacturers and Sales Offices Directory 


OTTOC 


LocsJ Safes Officas & Reps 
CA Santa Clara, Qlental Motor U^A Corfx 

... 408-988-2655 

IL Rolling Meadows, Oriental Motor U.SA Corp. 

... 312-577-0310 

NJ Fairfield, Oriental Motor U.SA Corp. .. 201-882-0480 

ORIGINAL ELECTRIC MFG. CO, INC, 123 Uncoln 
Blvd, Middlesex, NJ 08846, Tel: 201-271-5770, FAX: 201- 
271-5774 



INSTRUMENTS 


ORION INSTRUMENTS, INC., 702 Marshall SL 
Redwood City, CA 94063, Tel: 415-361-8883, TELEX: 

530942; Sfe. Mgrj Bob Reynolds .□•1332-1333, 

1436 

ORMEC SYSTEMS CORP, 19 Unden Park, Rochester, 
NY 14625, Tel: 716-3^3520, TELEX: 510-601-5941; 
EmpL:50; Sfe. Mgr.* Richard Morgan 


ORTEL CORP, 2015 W. Chestnut SL Alhambra, CA 91803, 
Tel: 818-281-3636, TELEX: 752434, FAX: 818-281-8231; 
Sfe. Mgr.* Bill Moore 

OSBORNE TRANSFORMER, 19636 Derby SL Detroit, 
Ml 48203, Tel: 313-36S4136, FAX: 313-368-5558; EmpL: 
20; Sfe. Mgr.* J. R Osborne 

OSCILLATEK, K & L Microwave, 620 North 
Undenwood Dr, Olathe, KS 66062, Tel: 913-829-1777, 
TELEX: 437045, FAX: 913-829-3505; FSC Na: 57693; 


Empl: 64; Sfe. Mgr.* Bob Gkxxlwin. A*1458-1461 

Local Sales Offices & Reps 

AL Huntsville, Beacon Elctms.. 205-881-5031 

AZ Scottsdale, Thorson Desert States .... 602-998-2444 

CA Carlsbad, Martronix. 619-729-2656 

CA El Toro, Martronix . 714-858-0632 

CA Newbury Pk, Martronix. 80&499-6385 

CA Pak) Alto. Homo Electro Sis.. 415-494-6777 

CO Aurora, Thorson Desert States. 303-671-7344 

FL Boca Raton, Beacon Elctma. 305-997-4518 

FL Clearwater, Beacon Elctms.. 813-796-2378 

FL Longwood, Beacon Elctms.. 305^332-1940 

GA Atlanta, Beacon Elctms.. 404-256-9640 

IL Barrington, R-Tek. 312-382-4600 

IN Ft Wayno^ R-Tok. 219432-8783 

lA Cedar Rapids, Midwest Tech. Sla. 319-365-4011 

KS Gooddard, Midwest Tech. Sis . 316-794-8565 

KS Lenexa, Midwest Tech. Sis. 913-888-5100 

MD Burtonsville, Eastern instrma. 301-384-8500 

MA Needham, Addekx) Corp. . 6174444754 

NM Albuquerqus Thorson Desert States 

. 505-293-8555 

NY Faiiport bbd Elctms, Inc. . 716425-1112 

NY Huntington, C. R Mayer Ca Inc. . 516-6924221 

NC Raleigh, Beacon Elctms. 919-787-0330 

OH Miamisburg (Dayton), Elcfin. Comps Inc. 

. 513-866-3340 

OR Beaverton, Thorson Ca Northwest ... 503-644-5900 

PA Southamptoa Eastern Instrma of PA 

. 215-355-7700 

TX Dallas McDonald Assocs . 214-239-7236 

WA Bellevus Thorson Ca Northwest ..... 206-455-9180 


OSCILLOdUARTZ, B & J Marketing 17074 Dearborn 
SL Northridge, CA 91325, Tel: 818-993-0048, TELEX: 650 
2068183, FAX: 818-993-5758; EmpL: 125; Sfe. Mgr.* Alain 
Jendly 


Local Sales Offices & Reps 

CA Campbell, SMA Associates . 408-370-6900 

CA Tustia Tauber-Dreyer Corp. . 714-838-9846 

Can Ottawa AI.M. Electronics. 613-722-8286 


OSHINO ELECTRIC LAMP WORKS, LTD., 5-2, 
Minami-Shinagawa 2-chome, Shinagawa-Ku, Tokyo, 
Japan, Tel: 03471-8548, TELEX: 0242-2117, FAX: 03- 
450-3939; Empl: 300; Sfe. Mgr. T. Koyama 
.. . 8*1176-1177 

OSLO CONTROLS, 328 Industrial Ave, Cheshira CT 
06410-1511, Tel: 203-272-2794, FAX: 203-272-3492; Sfe. 


Mgr.* J.J.Martinez. B«1827 

Local Sales Offices & Reps 

AZ Scottsdale, BSE . . 602-483-0383 

CA Brea, MASCO Elclms, Ina.. 714-529-0866 

CA Cupertino, West-Comp, ina.. 408-245-3100 

CO Englewood, CcxnpuTech Mktg. 303-773-3981 


CT Glastonbury, Pace Assocs . 203-659-2266 

FL Deerfield Beach, Newelt Hynes. 305429-3207 

GA Lawrenceviile, RL Panyik & Assoa ... 404-923-3703 

IL Wheaton, Chadra-Schilke Assoc. . 312-653-8126 

lA Anamosa, WG Controls. 319-462-3456 

MD Silver Spring L G. White & Co. . 301-434-1555 

Ml Troy, C. R Jensen. 313-643-0506 

MN Minneapolis Jos-Co/Meiius ina. 612-861-3343 

MO Creve Coeur, Hill & Co.. 314-432-1136 

NJ Caldwell, Grimm, Siegal Assocs, ina 

. 201-575-9300 


NY Syracuse, CanavarvScanlon Assocs, ina 

. 315-437-1271 

OH Cincinnati, O. K Bromberg & Assocs 


. 513-771-9333 

OH Cleveland, KT/DEPCO . 216-442-6200 

OH Highland Hieghts Major Electronix .... 216-461-2100 

PA Edgemont, White/Whiddett Co.. 215-353-6343 

TX Dallas Glidden Electro Equip. 214-341-0610 

WA BellevuaMC Assocs. 206-746-7780 

Can Scarborough, OnL Banke Elctms. 416477-7722 

Local IXstributors 

AZ Tempo, LComp., Ina. 602-730-1633 

CA Anaheim, IDoco Elctms, Ina. 714-630-8252 

CA Gardena, California Switch & Signal 

. 1-800421-2471 

CA Los Angeles Master Distrs. 213-452-1229 

CA Redwood City, HdB. 415-368-1388 

CA San Diego, Deco Eictms, ina. 619-693-1595 

CA San Jose, Spectra Elctms. 408-452-1590 

CA Tustin, Western Switches & Controls Ina 

. 714-259-8144 

CA Van Nuys Wes Garde Components .. 213-873-4802 

CO Aurora Jet Elctra Supp., Co, Inc. . 303-364-1000 

CT Fair Haven, Control Comps. 203-865-0300 


CT Waterbury, Century Elea Supps, Ina 

. 203-755-0405 

CT West Hartford, Wes Garde Components 


. 203-527-7705 

FL Lakeland, A A Elea. 800-237-8274 

FL Lakeland, Wes Garde Components ... 813-644-7564 

IL Addison, LComp, ina. 312-628-1400 

IL Carol Stream, Wes Garde Corrponents 

. 1-800-323-9431 

IL Crystal Lakp Sub Sem . 815-4594139 

IN Indianapolis Mar Elcfins, Ina. 317-633-6699 

KS Overland Park, Wes-Garde . 913-262-2718 

KS Wichita LComp,lna . 316-265-5100 

MD Kensington, Marine Air Supp. . 301-949-9560 

MA Canton, Impact Sis Co, Ina . 617-821-1500 

MA Marlboro, Hardware Specialties. 508-481-8622 

Ml St Clair Shores SPEMCO, Ina. 313-771 -2700 

MN Minneapolis Dot Eictms. 612-861-4561 

MN Minneapolis Eictra Center, Ina ....... 612-371 -5200 

MO Maryland Hgts, LCOMP, ina. 800-325-1393 

MO SL Louis Wes-Garde Comps. 314-567-7776 

NJ ML Laurel, Wes Garde Cornponents .. 609-778-8190 

NJ Oakland, Relay Specialties ina. 201-337-1000 

NY Bohemia Key Comps . 516-567-7500 

NY Buffalo, Summit Dist . 716-887-2800 

NY Johnson City, Help Elctms . 607-729-3528 

NY Woodskte, Switches Unltd, Ina. 718478-5000 

OH Shandon,CartessaCorp. . 513-738-4477 

OH Westervilla Wes Garde Components 

. 614-885-0319 

TX Dallas GEECO Sis Co.. 214-341-0610 

TX Dallas Wes Garde Components. 214-357-1768 

Wl Grafton, Lakeview Elctms . 414-377-8250 

Wl Mequon, Taylor Elea . 414-241-4321 

Can Downsview, OnL Westbume Elctms 

. 416-635-2950 


OTTO. 

CONTROLS 
FAX: 312-428-1956 

OTTO CONTROLS, Otto Engineering 2 E Main SL 
Carpentersvills IL 60110, Tel: 312428-7171, TELEX: 
722426; FSC No.: 21649; EmpL: 200; Sfe. Mgr.* R E 


Sparks .. B-1828-1829 

Local Sales Offices & Reps 

AL Birmingham, Electro Sis. 205-681-4680 

AZ Scottsdala Advent Comps Corp. . 602-481-0044 

CA Anaheim, Gabriel & Assocs . 714-666-0660 

CA Cupertino, West Comp ina . 408-245-3100 

FL Deerfield Beach, Newell Hynes Assocs, Ina 

. 305429-3207 

GA Atlanta Electro Sis, Ina . 404-394-1122 

IL Downers Grova Rockford Ck)ntrols Co. 

. 312-960-2046 

IN Indianapolis Rockford Controls Ca ... 317-248-2518 


MD Gaithersburg Naudain Assocs Southern, Ina 

. .. 301-258-5040 


MA NeedhanHeightsNewscott .. 617-444-1923 

Ml Madison Heights Pine Sis, ina.:. 313-589-0350 

MO Kansas City, Harris-Hanson Ca. 816-763-6200 

MO SL Louis Harris-Hanson Ca. 314-432-3611 

NJ Marltoa Naudain Assocs, Ina . 609-983-5300 

NY Great Neck Tylinski Ca . 516466-9070 

NC KemersvillaCCISouth,ina.. 919-996-4814 

OH Kettering Electro-Corn. 513-299-0864 

TN Chattanooga Electro Sis. 615-2674260 

TX Dallas Control Comps Corp. . 214-458-8877 

WA Believua James Findlay Co.. 206-455-9597 

Local DistritMJtors 

CA Gardena Cal Switch.. 213-770-2330 

CA Los Angeles Electric Switches Ina ... 213-66^1310 

MD Kensington, Marine Air Supp. . 301-949-9560 

MA Hingham, Sager Elea Supp . 617-749-6700 

NY Lynbrook, Peerless Radio Corp. 516-593-2121 

TX Dallas Associated Aircraft Supp. 214-331-4381 


OSLO 


Over 

8 , 000.000 
Switches & 
Indicators 
in Stock. 



The 

Largest 
Switch & 
Indicator 
Distributor 
in the World. 


Orders Placed by 3:00 pjti. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


OTTO CONTROLS 

I MILITARY SPECIFICATION 
I INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

™ 800-421-8855 TEL:213-660-1310 

CB:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-5100. FREE CATALOG 31EM on REDDEST 


OTTO 

CONTROLS 


Over 

8 , 000,000 

Relays & 

Switches 
in Stock. 

Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., 9 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 



' The 
Largest 
Relay & 
Switches 
Distributor 
in the World. 
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OVENAI 


Manufacturers and Sales Offices Directory 



PACIFIC ATLANTIC ELCTRNS, Box 754, El Cerrito, CA 
94530, Tel; 415-237-5837, TWX; 510-100-9120, FAX: 415- 
524-9267; Empl.: 4; Sis. Mgr j P. Yen; Dist. Mgr- P. Yen 

PACIFIC COAST CIRCUITS, INC, 189 Granada Dr, San 
Luis Obispo, CA 93401, Tel; 805-544-4881, FAX: 805-544- 
6475; FSC No.: 66107; Enf^L: 18; Sis. Mgr: Chris Cofer 


PACIFIC RESISTOR CO., 18300 Oxnard St, Tarzana, 
CA 91356, Tel: 818-345-7811, TELEX: 06416; FSC No.: 


06416; S/s. Mgr.'Douglas Trewhitt . A«2028-2029 

Local Sales Off ices & Reps 

CA SanJose^ComtechMktg.... 408-294-5448 

Local Disbibutors 

CA San Jose, Comtech Mktg..... 408-294-5448 


FAX: 804-295-7265 

OVENAIRE-AUDIO-CARPENTER, Oak 

Industries, 706 Forrest St, Charlottesville, VA 22901, 
Tel: 804-977-8050. im: 910-997-8053; FSC No.: 12020; 
EmpL: 190; S/s./Ifgr.* Andy Bell 

... A*1462-1463, 2026-2027 


Local Sales Offices & Reps 

AL Huntsville, L & D, Inc.. 205-837-1469 

CA ELtoro,Marklronix .. 714-858-0632 

CA Los Angeles, Martronix . 213-782-7826 

CA San Mateo, Melvin Sis. .. 415-349-7445 

DC Towson, DteWson Sales Co. . 301-823-0923 

FL Longwood, D. Assoca . 407-830-8976 

FL Maitland, Ellis & Assocs. .. 407-645-11-1 

GA Atlanta, L & D Ina . 404-395-7079 

KS Lexena, MIDTEC Associates. 913-541-0505 

MD Towson, Diddson Sis. Co. . 301-823-0923 

MA Milton,NatonAssocs.. 617-698-0670 

NJ Paranius,EltechSI& .... 201-967-1309 

NY Buffalo, Quality Comps.. 716-837-5430 

NC Greensboro, L & D, Ina. 919-292-3201 

NC Raleigh, L&D Ina . 919-876-5301 

TN Bristol, L&D Ina .. 615-878-2266 

TX Euless, W. Pat FraliaCa. 817-354-1144 

WA Seattle, Interconnect Tech.. 206-462-9508 

Can Mississauga, Vital Electronics. 416-676-9720 


OVEN INDUSTRIES, 207 Hempt Rd, P.O. Box 290, 
Mechanicsburg, PA 17055, Tel: 717-766-0721, FAX: 717- 
7664786; FSC Na: 21302; ^L; 60; Sis. Mgr: T. M. 
Nolan 

OXLEY, INC., 25 Business Pk Dr, P.O. Box 814, Branford, 
CT 06405, Tel; 203488-1033, TWX: 910-350-6660, FAX; 


PACIFIC COIL CO, Inductor Supp., Inc, 430 E I 9th SL 
Bakersfield, CA 93305-5495, Tel: 805-323-7714,800-332- 
COIL FAX: 805-325-9732; Empl: 23 

PACIFIC COMMUNICATIONS, 2041 S. Grand Ave, 
Santa Ana, CA 92705, Tel: 714-546-0147; EmpL: 60 

PACIFIC ELECTRICORD, 747 W. Redondo Bch. Blvd, 
Gardena, CA 90247, Tel: 213-532-6600, TWX: 910-346- 
7619, FAX: 213-538-9479; EmpL: 850; Sis. Mgr: Robert 
Huffman; D/sf. Mgr.* Robert Huffman 

PACIFIC ELECTRO DYNAMICS, INC, 11465 Wiltows 
Rd. N.E, Redmond, WA 98073-9745, Tel: 206-881-1700, 
TWX: 910-449-2977; Empl: 350 

PACIFIC INDUSTRIAL COMPONENTS CORP, See 
Altair Exchange Corp. 

PACIFIC INSTRUMENTS INC, 215 Mason Circle, 
Concord, CA 94520, Tel: 415-827-9010, FAX: 415-827- 
9023; Empl: 60; Sis. Mgr: Don Seyk 

PACIFIC MAGNETICS CORP, 2602 Transportation Ave, 
Sta G, National City, CA 92050, Tel: 619474-8216, FAX: 
619474-3979; Sis. Mgr: Mary Hill 

PACIFIC MICROCOMPUTERS, Signal Technology, 
6730 Mesa Ridge Rd, San Diego, CA 92121, Tel: 619453- 
8649, TELEX: 701-578; FSC No.: 701-578;;;408-433-1337; 
Empl: 30; S/s. Mgr.* Walter Snell 


203481-6971; FSC No.: 3R006; Sis. Mgr: Carol Carr 
. A-1715; B«1025,1179; C*1465 


Local Sales Offices & Reps 

CA Fullerton, GRU Assocs. .. 714-738-0905 

CA Irvine, Balzer Wolfe Assocs. . 714-261-6877 

CA San Jose, J. T. McFarland Assocs..... 408-286-9333 

FL Longwood, Krebs Myton. 305-788-9333 

IL Unoolnwood, Electro-Tech Mktg. Assocs. 

. 312-676-3151 

MA Needham, Pay Parron Co, Ina. 1-800-2254280 

MN St Paul, Bonament Heyda Co.. 612484-8531 

PA Paoli, SWzer Assocs. . 215-644-5500 

TX Richardson, Eagle Marketing .. 214-238-5383 


PACIFIC 

POWER SOURCE CORP 


FAX: 714-891-1928 

PACIFIC POWER SOURCE CORP., 15122 Bolsa 
Chica SL Huntington Bch, CA 92649, Tel: 714-898-2691, 
800-854-2433, TELEX: 6503058778 MClUW; FSC No.: 
57148; Empl; 80; Ste. A4gr.-Russ Engle 


OYSTER TERMINALS. 1640 5th SL Suite 224, Santa 
Monica, CA 90401, Tel: 213-3954774, TELEX: 65-2337 
(BT Smedley SNM); S/s. Mgr: Eric Sheppard; Dist. Mgr: 
Christopher E Thomson 

PACCOM, 3928 148th NE Redmond, WA 98052, Tel: 206- 
883-9200,800426-6254, TWX: 910449-2973, FAX: 206- 
881-0508; Empl: 16; S/s. Mgr: B. Rudd 

PACE INC, 9893 Brewers CL Uurel MD 20707, Tel: 301- 
490-9860, TELEX: 198296, FAX: 301498-3252; S/s. Mgr: 
James K. Bausell 

PACER INDUSTRIES, INC, 1450 First Ave, Chippewa 
Falls, Wl 54729, Tel: 715-723-1141, TELEX: 284755, FAX: 
715-723-7890; FSC No.: 60162; Sis. Mgr: Patrick Brennan 



Send now for your FREE 
catalog of electronic tools 
& test equipment 


rsjENKS&Son 


1933 Montana Ave. NE 
Washington DC 20002 



0*2218-2223 


Local SaJes Offices & Reps 

AZ Phoenix, Barnhill Assocs.. 602-788-9596 

CA San Jose, Amasco Corp.. 408-262-1500 

CA Torrance, Amasco Corp.. 213-781-9494 

CO Englewood, Barnhill Assocs. .. 303-741-3844 

CO Grand Junction, Barnhill Assocs.. 303-241-0039 

FL Ft Lauderdale, W. A Brown Instrs. .... 305-7764055 

FL Melbourne, WA Instra. 407-723-0766 

FL Orlando, WA Brown Instrs.. 407-648-9660 

GA Norcross, WA Brown Instra. 404-449-7160 

IL Arlington Hgts, Comtel Midwest . 312-3924040 

IN Indianapolis, Comtel Midwest. 317-253-1681 

KS Shawnee Mission, Comtel Midwest Co. 

. 913-268-0762 

MA Burlington, Intersell Ina. 617-273-3844 

Mi Plymouth, EOS Sya . 313455-7924 

MN Minneapolis, Loren Green Assoca .... 612-571-6666 

MO St Louis, Comtel Midwest Co. . 314-991-5363 

NM Albuquerque, Barnhill Assoca ... 505-299-7658 

NY Liverpool Northern Tech. Sia Assocs, Inc. 

. 315-451-1091 

NY Wantagh, Bytec Repa . 516-781-7400 

NC Cary, WA Brown Instra . 919460-1120 

OH Chesterland, EOS Sya. 216-729-2222 

OH Dayton, EOS Sya... 513-236-7676 

OK Tulsa, J. Wisdom & Assoca.. 918-665-8899 

NJ Cherry HiH, Sci. Reps,lnc.. 609-662-5222 

PA Pittsburgh, EOS Sya. 412-261-2604 

TX Richardson, J. Wisdom & Assoca. 214470-9093 

TX Round RocKJ. Wisdom & Assoca.... 512-255-1167 

UT Orem, Barnhill Assoca. 801-226-1239 

VA Fairfax, Scientific Assoqa. 703-385-0600 

WA Bellevue,AlSmith .. 206-746-6770 

WA Vancouver, Al Smith Co.. 206-892-9912 

Wl New Berlin, Comtel Midwest Co. 414-544-6042 

Can Markham, OnL Multitest Elctma. 416470-2929 

Can St Laurent PQ, Multitest Elctma...... 514-337-0723 

LoceJ Distributors 

EXP Oxnard, CA Trans World Trade... 805-486-1818 


PACIFIC SCIENTIFIC CO, 4301 Kishwaukee, Rockford, IL 
61105, Tel: 815-226-3100, TELEX: 386743, FAX: 815-226- 
3122; Empl: 400; D/sf. Mgr.-Michael M. Mungor 

PACIFIC SCIENTIFIC, Electro Kinetics Division, 402 E 
Gutierrez SL Santa Barbara, CA 93101, Tel: 805-963-2055, 
TWX: 910-334-1177; Empl: 210; S/s. Mgr: Robert E 
Lynch 

PACIFIC TRANSDUCER CORP, 2301 Federal Los 
Angelea CA 90064, Tel: 213478-1134, TELEX; 3781834 
PTC, FAX: 213-312-0826; Empl: 22; Sis. Mgr: Thomas 
Lopez 

PACTEC, LaFrance Corp., Enterprise & Executive 
Avenuea Philadelphia PA 19153, Tel: 215-365-8400, 
TELEX: 506-082, FAX: 215-365-4420; Empl: 503; Sis. 
Mgr: J. Craig; D/sf./Mlgr.* T. DiSciascio 

. . 0*1002,1066-1074 


Local Sales Offices & Reps 

AL Huntsviila Scott Ray . 205-883-2159 

CA Anaheim, Jonathan Winters. 714-779-8092 

CA San Josa Jeff A Singer . 408-943-1609 

MO St Louia Spectrum Sla. 314-731-5151 

TX DallaaTosco.... . 214-553-1200 

FL Palm Harbor, Roger Hauck . 813-784-7895 

FL Plantation, Kathy Hughea Ina . 305472-5323 

IL Lombard, Parke Van Brott ... 312-916-9377 

KS Overland Pk, Spectrum Sla . 913-648-6811 

TX Austia Tosco. . 512-834-8374 

MA Woburn, Suzanne Erkert. 617-933-1335 

EXP Philadelphia PA PacTec Export Sla Dept 

. 215-365-8400 

NJ Merchantvilla Bill Boucot. 609488-9086 

NC Thomasvilla Keith Pierce. 919472-2030 

OH Perrysburg Bruce Brown. 419-874-1110 

WA SeattlaMikeWerttemberger. 206-363-9899 

Wl Appleton, Ed Sabish. 414-731-7212 

Local Disbibutors 

AL Birmingham, American Elctma Supp. 

. 205-9424656 

AZ Phoenix, Tri-Tek. 602-371-0860 

AZ TempaCircutSpecialistaIna .. 602-966-0764 

AZ Tucsoa Anatech Corp. . 602-881-2348 

CA Anaheim, A-Z Elctms.. 714-634-3620 

CA Anaheim, R&D Elctma. 714-773-0240 

CA Burbank, Electronic City . 213-842-5275 

CA Canoga Park, Sandy's Elctma Supp... 213-346-8353 

CA Carpenteria Electronic Resources .... 805-684-5439 

CA Costa Mesa Marvac. 714-540-3280 

CA Cucamonga Abletronics. 714-987-7606 

CA El Segundo, Force Elctma. 213-772-1324 

CA EIToro,R-Vac. 714-586-1210 

CA Gardena California Switch & Signal . . 213-536-9830 

CA Mllpitaa Zack Elctma.. 408-942-5432 

CA Mohterey, Zackit (Monterey) .. 408-375-3144 

NJ Pennsauken, Jan Ind'l Elctma . 609-663-4800 

CA Sacramento, Zaddt/Sacramento. 916-446-3131 

CA San Diego, Southland Compa . 619-578-6630 

CA San Francisco, Zack Elctma.. 415-626-1444 

CA San Josa Force Elctma .. 406435-1324 

CA San Josa Rose Elctma . 408-943-0200 

CA Sunnyvala Fry's Elctma. . 408-733-1770 

FL Tampa Dow Elctma, Ina. 813-870-3315 

CA Thousand Oaka Sandy's Elctma. 818-889-1209 

CA Vallejo, Zackit (Vallejo) . 707-644-6676 

CO Aurora Jet Elctm. Supp. . 303-364-1000 

CO Englewood, Indekx). 303-694-9444 

CT Stratford, Utronics . 203-378-4201 

CT Wallingford, Midstate Elctma . 203-265-9900 

CT Wallingford, Sager Elctrl Supp.. 203-265-4600 

DE Wilmingtoa Wholesale Elctma ina ... 302-656-9988 

FL Largo, Electronic Precepts of FL. 813-544-3636 

FL Longwood, Intertec Cornpa. 305-834-7777 

FL St Petersburg, Knapp of Florida ...... 813-392-0406 

FL Tampa Dow Elctma, Inc.. 813-870-3315 

FL Tampa Sunex Elctma.. 813-8854074 

FL West Palm Beach, Nurmi Elctma. 305-686-8553 

GA Atlanta Ack Radio.. 404-351-6340 

GA Norcrosa Dow Elctma . 404-448-4004 

GA Norcrosa Dow Elctma, Ina.. 404-4464004 

GA Norcrosa EMSCO .. 404-925-8366 

HI Honolulu, Precisbn Radio, Ltd......... 808-537-5291 

IL Berwyn, BB & W Ina. 312-242-1533 

IL Champaiga Klaus Radio . 217-356-1896 

IL Chicago, Newark Elctma.. 312-784-5100 

IL Elk Grova Martec Assoca ... 312-956-8090 

IL Mt Prospect Tri State Elctma... 312-255-0600 
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North American offices oniy. For woridwide reps & distributors, see Voi. W. 


EEM1989 



































































































































Manufacturers and Sales Offices Directory 


PANASO 


IL Northbrook, Classic Ck>mps. . 312-291-0019 

IL Peoria, Klaus Radio . 309-691-4840 

IL Rosemont, Advent Eictm&.. 312-298-4210 

IL Villa Pit, Melvin Elctma. . 312-279-5015 

IN Indianapolis,AdventElctms. .......... 317-872-4910 

lA Cedar Rapids, Iowa Radio Supply..... 319-393-4510 

KS Salina, Electronics, Ina . 913-827-7377 

KY Bowling Green, Randolph, Hale & Meredith 

., 502-781-1460 

KY Louisville, Peerless Elctms.. 502-637-7674 

MD Beltsviile, Mark Elctms. . 301-595-5040 

MD Beltsviile, P.S.1. 301-937-4960 

MD Jessup, Almo Elctms... 301-792-9197 

MD Jessups Almo Elctms. (MD). 301-792-9197 

MA Hingham, Sager Elec. Supp. . 617-749-6700 

MA Westborough, In-Stock Products Co... 617-870-5750 

Ml Grand Rapids, S. F. Elctms.. 613459^216 

Ml Livonia, RS Elctms.. 313-525-1155 

Ml Taylor, Tel Van Elctm. Supp.. 313-291 -3515 

MN Minneapolis, AEI Elctra Parts. 612-338-4754 

MN Minneapolis, Berquist. 612-835-2322 

MN New Brighton, Parts I. 612-633-8079 

Mb Kansas City, Walters IndL Elctms.. 816-531-7015 

MO St Louis, Franklin Elctms.. 314-993-5333 

NE Lincoln, Scott Elctms.. 402-466-8221 

NH Salem, Sager ElctrL Supp. . 603-898-1348 

NJ Frenchtown, Suntec/Aries. 201-996-4093 

NJ PennsaUken, Jan IndL Elctms. . 609-663-4800 

NJ Pine Brook, Parts Masters . 201-227-7797 

NJ Rockaway, Tonar Inds., Ina. 201-586-9000 

NM Albuquerque, B B & W. 505-344-3311 

NM Albuquerque; Walker Elctms. Supp. ... 505-883-2992 

NY Buffalo, Summit Distr.. 716-887-2800 

NY Farmingdale, Midway IndL Electro. 516-293-6800 

NY Farmingdale, Pride Elctms. . 516-293-4020 

NY Freeport, KRP Elctms. . 516-623-3346 

NY Hauppauge, Sager Elctms.. 516-348-1300 

NY Mamoroneck, Logicomp Elctms., ina .. 914-6989332 

NY Rochester, Masline Elctms., Ina. 7185485373 

NY Rochester, Summit Distr. . 718334-8110 

NC BurOngton, Womack Elctms. . 918227-7486 

NC Greensboro, Hammond Elctms.. 918275-6391 

NC Raleigh, Sa^ Sva Plus Elctms.. 9188589550 

NC Raleigh, Southeastern Elctms. . 9188282311 

OH Cincinnati, Hughes-Peters . 518351-2000 

OH Cincinnati, R S. Elctms.. 5187982450 

OH Cleveland, Roberts Elctms. . 2182381711 

OH Columbus, Hughes-Peters. 614-294-5351 

OK Oklahoma City, She Elctms. . 4088485941 

OK Tulsa, Radio Ina. 918587-9123 

OR Beaverton, Norvac Elctms.. 508644-1025 

OR Beaverton, Rose Elctms. 503-6289288 

OR Portland, Radar Elea . 508232-3404 

PA Allentown, P. A Peters. 218434-5237 

PA Exton, VSH Elctma. 2183682250 

PA Marcus Hook, Lindwood Wholesale, Ina 

. 215-485-0777 

PA Philadelphia, Almo Grp.. . 215-6934000 

PA York, Rosen Elctma. 717-8487881 

TN Chattanooga, Horizon Elctma . 6182634729 

TN Chattanooga, Techni-Tronics . 618842-0514 

TN Columbia, Randolph & Williams, Ina .. 6183887566 

TN Menphis, Bluff City . 901-3489500 

TN Nashville, Bluff City. 618242-8000 

TN Nashville, Randolph & Rice. 6182585602 

TX Austin, Galtronics. 512-837-7470 

TX Austin, Wofford Elctma. 512-3381131 

TX Dallas, Force Elctma . 214-247-9955 

TX Dallas, Off-the-shelf Compa. 214-247-0052 

TX Dallas, Wholesale Elctma Supp.. 214-824-3001 

TX Ft Worth, Allied Elctma. 817-3385401 

TX Houston, Ace Elctma... 713-6888114 

TX Houston, Force Elctma. 718561-8644 

TX Houston, Wofford Elctma. 718847-3583 

TX Richardson, Off-the-shelf Compa. 214-2380808 

TX San Antonio; Altex Elctma. 512-828-0503 

UT Salt Lake City, Standard Supp.. 801^*883371 

VA Charlottesviil^ Virginia Elctm. Compa 

. 804-296-4184 

WA Bellevue, Almac Elctma DKMCo. .... 2086489992 

WA Seattle, Radar Elea. 208282-2511 

Wl Milwaukee, Industrial Elctma, Ina. 414-2781212 

Wl Milwaukee, Marsh Elctma ... 414-475-6000 

Wl New Berlin, Classic Compa Supp^ Ina 

. 414-7885300 

Wl Oshkosh, Electronic Inda, Ina . 414-2388930 

Can Burnaby, BC, Intek Elctma. 604-294-8100 

Can Mississauga, Ont, Rush Elctma . 416-677-7280 

Can Pointe Claire, Quei, Future Elctma .... 514-694-7710 

Can Vancouver, BC, Future Elctma. 604-294-1206 

Can Victoria, BC, Queale Elctma, Ltd.. 604-388-6111 


PAINE CORPORATION, 2401 S. Bayview St, Seattle, WA 
98144, Tel: 208329-8600,8084280366, ESYLNK: 6294- 
5057, FAX: 208329-1615; FSC No.: 13624; EmpL: 93; S/s. 
Mgr.- R E Helmick 


PAKTRON, See ITW Paktron 

PAK-TRONIC, See Tracer Paktronics 

PALADIN CORP., 3543 Old Conejo Rd, Sta 102, Newbury 
Park CA 91320, Tel: 805-4980318, FAX: 808499-4006; 
EmpL: 20; S/s./Ifga* Dennis Behling 

PALOMAR ENGINEERS, Box 455, Escondido, CA 92025, 
Tel: 618747-3343; EmpL: 9 


PAMRAN INC, 1900Williams St, Young Ind Pk, Racine, Wl 
53404, Tel: 414-637-7999; EmpL: 28; S/s. Mgr: R C. Pfeil 


PANAMETRICS, 221 Cresent St, Waltham, MA 02254, Tel: 
617-8982740, TELEX: 6817337, TWX: 951006, FAX: 617- 
8981552; EmpL: 200; S/s. Mgr: Bob Mel 


Panasonic 


FAX: 201-392-4782 

PANASONIC INDUSTRIAL CO., Battery Sis. Div., 

Box 1511, Secaucus, NJ 070981511, Tel: 201-3485266; 


EmpL: 25.D*1502-1509 

Loca/ Sates Offices & Reps 

AZ Scottsdale, Dar-C. 602-9482240 

CA Glendale, Halbar Assoca Ina. 8182488263 

CA Pleasanton, Moulthrop Sla Inc. 415-463-0450 

CA San Diego, Tauber & Assoca. 618274-7242 

FL Deerfield Bc^ S.EC. . 305-426-4601 

IN Indianapolis, Marketing Enga Ina. 317-872-5665 

KS Overland Pk, Spectrum Sta . 913-648-6811 

MA Burlington, Con8Younger Assoca Ina 

. 617-2781582 

MN Eden Prairie, Electro Mark Inc. . 612-944-5850 

OH Beachwood, Elctm Saiesmasters Ina 

. 218831-9555 

OR Beaverton, Advanced Power Proda ... 503-646-0994 

Local Distributors 

AL Huntsville, Resistacap Ina . 208883-4270 

AZ Scottsdale, Electro Mktg.... 602-991-0110 

CA San Diego, Tauber Elctma Ina . 618274-7242 

CA San Jose, Rose Elea Distrbg. Co.. 4082682934 

CA Santa Clara, Cypress Elctma Inc.. 4089882500 

CA Van Nuys, NESCO . 818781-0505 

CO Englewood, Indelco/AVT. . 303-694-9444 

CT Woodbury, Cell TechnIg.. 2082684105 

FL Miami, Electronic Equip. Co. . 308526-6000 

FL St Petersburg, Micro Precision . 818821-5504 

GA Norcross, Applied Power, Ina. 404-2680421 

IL Morton Grove, Power Pak Inc. . 312-966-6000 

IL Palatine; Ohm Elctma . 312-3585500 

IN Indianapolis, Bell Inda . 317-634-8202 

MD Aberdeen, Harco Elctma . 301-575-6885 

MD Beltsviile, Mark Elctma . 301-792-0072 

MA Canton, Impact Sla Co. Ina. 617-821-1500 

MA Danvera Generation Elctma Inc.. 617-777-4866 

Ml Brighton, Applied Power Inc... 318227-3604 

MN Thief River Falls, Digi-Key . 8083485144 

MO St Louia IndL Battery Prod Ina. 314-4287005 

NJ Camden, Gea Radio . 608964-8560 

NJ Clifton, Engineered Assem. . 201-340-0600 

NC Raleigh, Engrd Assemblies Ina ... 9187989700 

NC Winston Salem, Kirkman Elctma. 808334-0158 

OH Columbua Elctm Mktg. Corp., Promark DiV. 

. . 614-8788885 

OH Columbua Hughes-Peters .. 614-294-5351 

OR Beaverton, Micro Power . 503-6287086 

PA Bensalem, Avex Elctina Corp. . 8083481295 

TX Daltaa Computer Compa Corp.. 214-239-0271 

TX Dallaa Norvell Elctma Ina. 214-233-0020 

TX Fort Worth, Allied Elctma. 817-3385401 

Wl Mequon, Taylor Elea Ca .. 414-241-4321 


Panasonic 


FAX: 201-392-4441 

PANASONIC INDUSTRIAL COMPANY. 
Electronic Components Division, i Panasonic 
Way, Secaucua NJ 07094, Tel: 201-392-4290/4264; S/s. 
Mgr: J. Ambrose/E Budenieks/K Sasaki; Dist. Mgr: Dick 
Robert .. D«1107,19381937 


Panasonic 


BATTERY 



SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE: 

1 - 800 - 344-4539 

AK, PR.: 218-681-6674 
FAX: 218-681-3380 
701 BROOKS AVE. SOUTH 
P.O. BOX 677 

THIEF RIVER FALLS, MN 56701 


Panasonic 

CAPACITOR 



SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE: 

1 - 800 - 344-4539 

AK, PR.: 218-681-6674 
FAX: 218-681-3380 
701 BROOKS AVE SOUTH 
P.O. BOX 677 

THIEF RIVER FALLS, MN 56701 


North American offices oniy. For woridwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


Local Sales CXfices & Reps 

AL Huntsville, Rep, Inc.. 205-830-0470 

AZ Phoenix, O'Donnell Assta . 602-944-9542 

CA Los Alamitos^ Power Spedaltets ...... 21:3-594-9418 

CA Pleasanton,MoulthropSis.,ihc. ....... 41&463-0450 

CO Englewood,CompiSis., Ina .. 303-779-8060 

QA Tucker,RepiIna.......... 404-938-4358 

IL PalarinaTechnlg.Sls. .. 312-991-6600 

IN Indianapotia Mktg. Engrs., Ina . 317-872-5665 

Ml Brighton, Elctm. Sources, Ina. 313-227-3598 

MN Eden Pralria Electro-Mark, ina.. 612-944-5850 

MO St Loula KKB & Ca .... 314-647-2400 

NJ Fair Uwn, March Inds... 201-794-0088 

NJ Medford, Jack McCoy, Ina.. 609-953^)770 

NJ Secaucua Panasonic.. 201-392-4290 

NM Albuquerqua O'Donneil Assta ........ 505-883-1030 

NY Mendon, Tech-Mark, Ina .... 716-624-3840 

NC MorrisvillaRep,Ina.. 919-469-9997 

NC Raleigh, Rep, Ina .. 919-851-3007 

OH Dayton, Dei Steffan&Assoca . 513-293-3145 

OH Lexington, Del Steffan&Assoca...... 419-884-2313 

OR Tigard, Elctm. Engrg. Sla . 503-639-3978 

PA Camegia Dei Steffan&Assoca . 412-276-7366 

PA Exton, Jack McCoy. Ina . 215-363-0350 

TN Jefferson City, RepL, Ina . 61&475-4105 

TX Dallaa Erickson Sla, Ina. 214-730-5833 

UT Sait Lake City, CompL Sla, Ina. 801-268-8440 

WA Redrnond, Elctm Engrg. Sla. 206-883-3374 

Can Concord, OnL Astec Compa, Ltd.. 416-6694022 

Ljocal Distributors 

CA Buena Pk, Cypress Elctma, Ina . 213-744-0355 

CA Santa Clam Cypress Elctnxs., Ina. 408-980-2500 

CT EHaven,J.V.Elctma.. 203469-2321 

Ml Livonia, RS Elctma. 313-525-1155 

MN MinneapoliaIndL Compa, Ina . 612-831-2666 

TX Dallas, Computer Compa Corp.. 214-239-0271 

Wl Milwaukee Taylor Elea Ca. 414-241-4321 


MD Baltimore Agency Group Ina.. 301-793-0023 

MA N. Andover, Panduit CorpL . 508-681-0451 

Ml Fraser, Panduit Corp, . 313-791-1700 

Ml Grand Rapida Panduit Corp,.. 800-777-3300 

MN Minneapolia Electric Comp, Sia . 612-933-2594 

MO St Loute, Panduit Corp,. 314-894-7800 

NE Omaha Panduit Corp. .. 402-391-0452 

NV LasVegaaG&FSIaCo. .. 702-367-0885 

NJ Leonie Panduit Corp.. 201-461-7790 

NM Altxjquerque F P Sla. 505-345-5553 

NY BUffato, Panduit Corp......... 800-777-3300 

NY Rochester, Panduit Corp. . 800-777-3300 

* NY Schenectady, Panduit Corp.. 800-777-3300 

NY Syracuse Panduit Corp. . 800-777-3300 

NC Raleigh, LG White Southern... 919-872-6049 

NC Winston-Salem, L G White Southern 

. 919-725-3612 

OH ancinnati, Panduit Corp.. 800-777-3300 

OH Cleveland, Panduit Corp.. 800-777-3300 

OH Columbua Panduit Corp. . 614-888-6224 

OK Oklahoma City, ElctrLProda of Okla 

. 405-235-8041 

OR Portland, Panduit Corp. . 503-654-9455 

PA Philadelphia Kunz, Powell & Assoa .. 215-296^9490 

PA Pittsburgh, Cody Assoca, Ina.. 412-787-5336 

SC Greenville L G. White Southern . 803-271-0630 

TN Knoxville Panduit Corp. . 800-777-3300 

TN Memphia Byron Carson Ca . 901-276-0614 

TN Nashville Panduit Corp. . 800-777-3300 

TX Dallaa Panduit Corp. . 214-518-0004 

TX Houstoe Panduit Corp,. 713-686-5600 

UT Salt Lake City, Ray Walker Co.. 801-973-7454 

VA Richmond, L G White Southern. 804-752-7055 

WA Seattle Panduit Corp,.. 800-777-3300 

WV Parkersburg, Cody Assoca, Ina. 304-464-4302 

Wl Appleton, K Mercer Ca. 414-739-6223 

Wl Milwaukee Panduit Corp.. 800-777-3300 

PR Santurce L Gandia & Assoca. 809-72&-3473 

Can Markham OnL Panduit Canada Ltd .. 41&47S-6922 


Local Sales Offices & Reps 
AL Huntsville Robert O. y^itesell & Assoca 


......1..... . 205-883-5110 

AZ Phoenix, Jr. Engrg Sla, Ina ........... 602-9584670 

CA Campbell, Luscombe Engrg Ca ...... 408-370-2020 

CA Carr^sbellt Papst Mechatronic Corp.... 408-377^4842 

CA Pasadene Luscorribe Engrg Ca. 213-684-2000 

CA San Diege l-usoombe Engrg Ca ..... 619-549-9699 

CO Denver, Quorum 3 .... 3030-750-3267 

CT Hartford, Sturgeon Ca ... ..... 203-249-7800 

FL Oviede Conley & Assoca ............ 305-365-3283 


GA Norcrose Robert O. Whitesell & Assoca 


.. 404449-9190 

IL Arlington Hgta, Brainard-Wiison Mktg 

.. 312-437-2700 

IN Indianapolia Elctm Mktg Consita .... 317-253-1668 

lA Marion, M^ Assoca ina. 319-377-6261 

KS Shawnee Mission, MSB Assoca, Ina.. 913432-2131 

MA Needham, Sturgeon Ca . 617444-6603 

MN Edine Mel Foster Tech. Sla, Ina. 612-941-9790 

MO St Charlee MSB Assoca .. 314-946-5577 

NJ Cherry Hill, Trinkle Sla, Ina .. 609-7954200 

NJ Englewood, Harold Gray Assoca, Ina 

.. .... 201-894-0894,215-922-2080 

NY Johnson City, Tech-MarK Ina_ _ 607-729- 

NY Mendon, Tech-Mark Ina. 716-624-3840 

NY Utice Tech-Mark, Ina. . 315-733-0575 


NC Greensbora Robert O. Whitesell & Assoca 


.. 919-273-1945 

OH Beachwood Eictm Salesmastera Ina 

... 216-831-9555 

OR Beaverton, Venture Elctma. 503-626-7418 

TN Knoxvilla Roberto. Whitesell & Assoca^ 

.. 615-694-9476 

TX Dallaa JYSCO/Compa, Ina . 214-349-1650 

WA Bellevua Venture Elctma. 206454-4594 

Wl Waukesha Brainard-Wiison Mktg .... 414-797-7940 


Can Pickering OnL A.C. Simmonds & Sona Ltd 

. 416-839-8041 


PANAVISE PRODS, 2850 E 29th SL Long Beach, CA 
90806, Tel: 213-595-7621, FAX: 213-595-9539; EmpL: 25; 
Sis. Mgr: Gary Richter^ Dist. Mgr: Kathy DePorter 

PANDUIT CORP., 17301 Ridgeland Ava, Tinley Park, IL 
60477-0981, Tel: 800-777-3300, TELEX: 25-4560, FAX: 
312-532-1811; FSC Na: ;06383; EmpL: 1200 

. . 0*1466-1468,1908-1909 


Local Sales Offices & Reps 
AL Birmingham, Frank Parker & Assoca 


. . . 205-6554801 

AL Mobila Frank Parker & Assoca. 205457-3896 

AK Anchoraga Bar Elea Agt. 907-345-7281 

AZ Phoenix, Panduit Corg . 602-271-0167 

AR Little Rock, Byron Carson Co.. 501-663-6870 

CA Anaheim Panduit Corpi. 714-978-2299 

CA Los Altoa Ewing-Foley, Ina. 415-9414525 

CA Sacramento, Ewing-Foley, Ina. 916-885-6591 

CA San Diego.TakSla Ca. 619-287-6141 

CO Denver, Panduit Corp. . 303-985-1900 

CT Glastonbury, Panduit Corp. . 203-6574105 

FL Ft Lauderdala Panduit Corpi . 800-282-9209 

FL Lakeland, Panduit Corp. . 800-282-9209 

FL Orlando, Panduit Corp.. 800-282-9209 

GA Atlanta Panduit Corp.. 404-256-5940 

HI Honolulu, Pacific Power Proda ....... 808-8360265 

IL Burr Ridga Panduit Corp. . 312-887-1100 

IN Indianapolia Panduit Corp. 800-777-3300 

KS Kansas City, Panduit Corp.. . 800-777-3300 

KY LXHJisvilla A L Pickens Ca. 502-4914215 


LA Baton Rouga Welis-Keown & Assoca 

... 504-292-6553 

LA New Orleana Wells- Keown & Assoca 

. 504-733-0301 




ELECTRONICS 
( 415 ) 834-5888 

610 E. 10th St . Oakland. CA 94606 




E paimei. 

COAA^OIMEIMTS 

CORK^RATIOIM 


FAX: 707-578-5478 

PANEL COMPONENTS CORP., P.O. Box 6626M. 
Santa Rosa CA 95406, Tel: 707-523-0600, TELEX: 176- 

747; EmpL: 18.B*1403; 0*1470-1475,1910-1914; 

D*2232 


Local Sales Offices & Reps 

AL Huntsvilte, bHR Mktg Ina . 205-722-0440 

CA Santa Clara Ross Mktg Assoa. 408-988-8111 

CA TustipSchoenbachier-DobsonCo. ... 714-544-1888 

CO Englewood, Omega Ltd . 303-762-1921 

FL Deerfield Beach, Newell-l-iynes Assoa, Ina 

.. 305429-3207 

GA Duluth, DHR Mkfo., Ina . 404-564-0529 

IL Northbrook Raines & Assoca . 312498-0890 

lA Marlon, M-S-B Assoca, Ina. 319-377-6261 

KS Shawnee Mission, M-S-B Assoca, Ina 

... 913-432-2131 

MA Scituata Olson Tech. Sla. 617-545-5101 

MN St Paul, Arkco Sla. 612-777-7454 

MO St Louia M-S-B Assoca, Ina . 314-946-5577 

NJ Mountain Lakea Components For Elctma 

.. 201-334-2921 

NY Victor, Net Sla. 716-924-1844 

NC Raleigh, DHR Mktg, ina . 919-829-1970 

OH Cleveland Roddord Controls. 216-932-3848 

OH Medina Rockford Coitrols. 216-725-3705 

OR McMinnvIlte, Electro-Design . 503472-0481 

PA Philadelphia Eastern Scl Mktg. 215-3684570 

PA Pittsburgh, Rockford Controls. 412-331-0306 

SC Greenvilla DHR Mktg Ina . 803-235-3594 

TX Lewisviila Jim Hughes Ca . 214-221-1536 

WA Redmond Electro-Design. 206-867-9300 

E)(P Burnaby, BlC., Darmac Agenciea Ltd 


Can Ottawa OnL Lloyd Ellam Assoca. 613-727-3892 


PAN-MAGNETICS, See Tamura Corp. of America 



PARACOM INC., Bldg 9, Unit60, 245 W. Roosevelt Rd, 
West Chicago, IL 60185, Tel: 312-293-9500, TELEX: 
4974811, FAX: 312-231-0015; 7; Sis. Mgr: Randy 

Cochran 

PARAGON ELECTRIC CO, INC, 606 Parkway Blvd, 
Two Rivera Wl 54241, Tel: 414-793-1161, TELEX: 26- 
3450, FAX: 414-793-3736; EmpL: 500; Sis. Mgr: Don 
Karman 


PRRRUNE 


FAX: 818-281-5867 

PARA-UNE TRANSFORMER CO., INC., 511 South 
Palm Ave, Alhambra CA 91803, Tei: 818-281-0222; FSC 
No.: 59465; EmpL: 52. .. A*2372 

PARK ELECTRONICS, 16 Xenia Court Mine Hilt NJ 
07801, Tel: 201-328-9299; EmpL: 60; Ste. Mgr: Kelly 
Faulkenham 

PARKER HANNIFIN CORP, 17325 Euclid Avei, 
Cleveland OH 44112-1290, Tel: 216-531-3000, TELEX: 
980636; EmpL: 33,225 

PARKER HANNIFIN CORPORATION, Compumotor 
Divisioa 1179 N. McDowell Blvd, Petaluma CA 94952, 
Tel: 707-778-1244,800-358-9068, TWX: 510-744-2155 

PARKER MCCRORY MFG. CO, 2000 Forest Avei, 
Kansas City, MO 64108, Tel: 816-221-2000, FAX: 816-221- 
9879; Sfe. Mgr: Ken Turner; Dist. Mgr: Ken Turner 

PARKER SEAL GRP, 18321 Jamboree Blvd, Irvina 
California 92715, Tel: 714-851-3763, FAX: 714-851-3277; 
EmpL: 2,200; Sis. Mgr: Frank Chesnik; D^. Mgr: John 


PAR -METAL 



( 213 ) 452-8002 



FAX: 401-8494640 

PAPST MECHATRONIC CORP., Aquidneck mdL Pk. 
NewportRl02840,Tel:401-849-8810 ... 0*1683-1685 


FAX: 718-439-3930 

PAR METAL PRODUCTS, INC., 1260 AOanlic Ave, 
BreoMyn, NY 11216, Tel: 718-774'5900 TELEX: 424 623 
SNDSUIAttn:Per;BnnpL100; Sb. A«r.'J. Ttoiano 
... .. 01076 


North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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Manufacturers and Sales Offices Directory 


PENSTO 


PARSONS MANUFACTURING, 1055 OBrien Dr^ Menlo 
Park, CA 94025-1476, Tel: 415-324-4726, FAX: 415-324- 
3051; Empt: 45; Sfe. Afgr,-S. Wurzer 

PARVEX DIVISION, Alsthom International, Inc, Two 
Ram Ridge Road, Spring Valley, NY 10977, Tel: 914-425- 
6908, FAX: 914^25-8108 

PASO SOUND PRODUCTS, 14 Rrst St, Pelham, NY 
10803, Tel: 914-738-4800, FAX: 914-738-3954; EmpL: 50; 
SKs. Mgr: David Moore 

PASTERNACK ENTERPRISES, P.O. Box 16759, Irvine, 
CA 92713, Tel: 714-261-1920; FSC No.: 53919; Sfe. Mgr: 
Heather Marshall 

PATTON-MACGUYER INC, 17 Vin^nia Avei, Providencet 
Rl 02905, Tel: 401-941-6000, FAX: 401-941-5290; FSC 


PC TRANSFORMER CORP., 64 D Nancy St, West 
Babylon, NY 11704. Tel; 516-491-3300, FAX: 516-491- 
3689; FSC No.: 62281; Empi: 11; Sis. Mgr: Stanley L 
Goldstein.... . A*2377-2385 


POS TECHNOLOGIES, INC 


FAX: 203-254-3624 

PDS TECHNOLOGIES, INC., 875 Bridgeport Ave:, 
Shelton, CT 06484, Tel: 203-925-0123; EmpL: 95; S/s. 
/I4gr.* Guy Favreau . D*1939-1944 


CA Pasadena, A-F Sis. Engtg, Inc ... 213-681-5631 

CA San CXegc AFSis. Engrg. Inc ........ 619-581-1206 

CO Englewood, Dynalech, Inc ... 303-773-2830 

CT Madison, United Compi. 203-245-4810 

IL Lake Bluff, R & R Mktg. Assoc. 312-295-6660 

MN Minneapolis, International Sis. Cc. 612-831-8423 

NY Johnson City, TeckmarK Inc.... 607-729-6340 

NY Mendon, Tech-Mark, Inc. 716-624-3840 

OR Portland, Intertech Sis.. 503-775-7885 

PA GlenskJe, Koebert Assocs, Inc . 215-887-2310 

TX Dallas, Seaton Corp.. 214-980-9860 

UT Layton, Dynatech, Inc . 801-546-4837 

WV Inwood, Koebert Assoc. 304-229-8401 


PENN VIDEO INC, 929 Sweltzer Avei, Akron, OH 44311, 
Tel: 216-762-4840, TELEX: 98-6327 PVI-AKR, FAX: 216- 
762-4840 (ext 34); EmpL: 66; S/s. Mgr: Sandra 
Donaldson; D/sf. Afgr.* Gary Wagner 


No.: 77147; EmpL: 55; S/s. Mgr: F. Spunzo 

PAVE TECHNOLOGY CO, INC, 2751 Thunderhawk Ct, 
Dayton. OH 45414-3445, Tel: 513-890-1100, FAX: 513- 
896-5165 

PAYNE ENGINEERING. Box 70, Scott Depot WV 25560, 
Tel: 304-757-7353, TELEX: 88-5452, FAX: 304-757-7305; 
EmpL: 40; S/s. Mgr: Matthew J. Gilberto 



ELECTRONICS INC 


FAX: 818-894-5791 

PCA ELECTRONICS, 16799 Schoenbom SL Sepulveda, 
CA 91343, Tel: 818-892-0761, 7WX: 916496-1525; FSC 
Nc: 97722; EnrpL: 45; S/s. Mgr: Ben Weinberg 
. A*1612-1621, 2373-2375 


Local Sales Offices & Reps 

AZ Phoenix, Toward Engrg. Assocs.. 602-955-3193 

CA San Diego, Ramsey & Assocs.. 619-546-9277 

CA San Jose, Arnold Techa Sis.. 408-954-0400 

FL Ft Lauderdale, Suniand Assoc . 305-561-1303 

FL Goldenrod, Suniand Assocs... 305-365-9533 


IL Westchester, W. G Brouillette & Assocs. 

. 312-345-6500 

IN CarmeL W. G Brouillette & Assocs, Inc 


. 317-848-2016 

MA Sudbury, KSA of New England. 617-443-5881 

MN Minneapolis, Bill Deming and Assocs 

. 612-888-5000 

NJ Medford, Unear Sis . 609-953-8250 

NJ Springfield, F. F. Sylvester . 201-376-3324 

OH Dayton, Electro-Corn . 513-898-5140 

OR Tigard, Elctra CompL Sis . 503-245-2342 

PA Exton, Linear Sis. 215-524-8080 

TX Dallas Blackburn Assocs . 214-750-8484 

m Salt Lake City, Sage Sis. 801-467-5451 

WA Mercer Island, Elctra Comp. Sis. 206-232-9301 

LocaJ Distributors 

CA Buena Pk, Cypress Elctms Inc. 714-521-5230 

CA San Diego, C^ess Elctms Inc . 619-535-0011 

CA San Joss Cypress Elctms. 408-980-2500 

CA Santa Clars Cypress Elctms Inc ..... 408-980-2500 

CO Wheatridgs C^ess Elctms Inc . 308431-2622 

MA Sudbury, ASK Elctms . 617-4485881 

NJ Rockaway, NASCO Elctms. 201-6287777 

OR Beaverton, Cypress Elctms. 503-641-2233 

PA Extort VSH Elctms ..:. 2183682250 

WA BothwelL Cypress Elctms . 2064881144 


PCB PIEZOTRONICS, 3425 Walden Avs, Depew, NY 
140482495, Tel: 716-684-0001, TWX: 7182681371, 
FAX: 716-684-0987; EmpL: 175; S/s. Mgr: Roy Maines 


PCD, 2 Technology Dr, Peabody, MA 01960. Tel: 508532- 
8800, FAX: 508532-6800; FSC Nc: 58982; S/s. Mgr: A. 
Arcisz 

P C EXPRESS, INC, 15103 U.S. Hwy. 19, Hudson, FL 
34667, Tel: 8188686114; EmpL: 15 

PCK ELASTOMERICS, INC, See Elastomeric 
Technologies, Inc. 

PCK TECHNOLOGY DIV, Kollmorgen Corp, 322 
South Service Rd, Melville NY 11747, Tel: 516-454-4400, 
TELEX: 6852163, FAX: 516-454-0317; EnpL: 180; S/s. 
/bfgr.-J. F. Dennis-Browne 


Local Sales Of^ces & Reps 

AL Huntsville, B C Elctra Sis Inc . 208837-6657 

CA Long Beach, QPI Sis. 714-552-2849 

CA Sunnyvale, Zytronix, Inc. 4087481326 

CT NonrvalK J- Magnano Assoc. 208847-9704 

GA Marietta, B C Elctra Sis, Inc. 404-5682088 

IL Westchester, Cadre Techa Rep, Inc 

. 312-4483900 

IN Fishers Carter Techa, Inc. 317-842-9277 

MD Lanham, W. A. Brown Ec^ilp. Corp. .... 301 -577-6105 

MA Marlborough, Digital Sis Assocs, Inc. 

. 508480-0516 

Ml Farmington Hills Carter Techa, Inc... 318477-7700 

MN Minneapolis RJ. Inc. . 612-8683661 

NY Amsterdarrt Traxonics Inc . 5188481445 

NY Great NecK Mos Assocs. 516-487-3966 

OH Beres Carter Technigs, Inc . 2188280400 

PA King of Prussis Kirk Sts, Inc . 218783-6400 

PA Pittsburgh, Carter Technigs, Inc. 412-8283800 

TX Plano, GW Prods. 214-422-1746 

VA Union HalL B C Elctra Sis, Inc . 7085783716 

OH Englewood, Carter Technigs, Inc. 518836-0951 

PEARSON ELECTRONICS, INC., 1860 Embarcadero 
Rd, Pato Alto, CA 94303, Tel: 415-494-6444, TELEX: 171 - 
412, FAX; 415-494-6716; FSC No.: 05280; EmpL: 23; S/s. 
/Ifgr.* Patricia L Pearson . A*2386 


PECA, INC, 592 Winks Larw, Bensalem, PA 19020, Tel: 218 
2481550; EmpL: 30; Sis. Mgr: Jean Douglass 


-- Distributor -- 

PEERLESS, 19 Wilbur SL Lynbrook, NY 11563, Tel: 518 
5982121,1-800-6482268 

...744 


FAX: 714-662-1437 

PEER PROTOCOLS, 3176 Pullman, Sts 101, Costa Mess 
CA 92626, Tel: 714-662-1929; EmpL: 10; Sis. Mgr: Don 
Bergis 

PENFIELD, INC, 8 West SL Plantsville, CT 06479, Tel: 208 
621-9141, TWX: 5101003285, ESYLNK: 6287757, FAX: 
203-621-2380; EmpL: 77 

PENN ENGINEERING & MANUFACTURING CORP, 
P.O. Box 1000, Danboro, PA 18916, Tel: 2187688853, 
FAX: 218766-0143; FSC No.: 46384; EmpL: 480; Sis. 
Mgr: John E OBrien 

PENN KEYSTONE CORP, 30 N. Plains Ind Ste.13, 
Wallingford, CT 06492, Tel: 208294-0537; FSC No.: 
03034; S/s./Ifgr.* Robert Ginter 


Th. I _ _ 


FAX: 814-355-1524 

PENN-TRAN CORP., Box 1321, Rta 144N, Wingate PA 
16880, Tel: 814-3581521, TELEX: 706473; FSC No.: 

50783; EmpL: 120; Sis. Mgr: WilHam Holt.A«1246; 

B*1027; D*1945 


PENNWALT CORP, Three Pkwy, Philadelphie PA 19102, 
Tel: 218587-7520, TELEX: 84-5234, FAX: 218587-7497 

PENNY & GILES, 1640 Fifth Street, Suite 224, Santa 
Monica, CA 90401, Tel: 2183981497, TELEX: 682337 

PENRIL DATA COMM, 207 Perry Parkway, Gaithersburg, 
MD 20877, Tel: 301-921-8600, TWX: 710-8280522; EmpL: 
200; S/s. Mgr.'Bob Maranzani 

PENSTOCK ENGINEERING LABS, Penstock, Inc, 
520 Mercury Dr, Sunnyvale, CA 940884018, Tel: 408738 
0300, TWX: 9183787450, FAX: 4087304782; EmpL; 37; 
S/s./Ifgr.* Steve Ulett; D/sf./Vfgr.* Steven Ulett 


Local Sales Offices & Reps 

AZ Phoenix, Penstock Desert States . 808255-6788 

AZ Tempo, Penstock Desert States . 808255-6788 

CA Anaheim, Penstock Inc.. 714-7588868 

CA Beverly Hills, Penstock Inc.. 218383-6100 

CA San Diego, Penstock Inc.. 618225-8600 

CA Sunnyvala Penstock IntL . 408730-0300 

CA Sunnyvale, Penstock Inc.. 408730-0300 

CO Denver, Penstock Inc. . 3089783010 

IL Palatine, Penstock Midwest. 808255-6788 

IN Indianapolis, Penstock Ina . 317-784-3870 

NJ Fairfield Penstock East. 201-8081414 

NJ Teterboro, Penstock East. 808255-6788 

OR Portland Penstock Northwest . 808255-6788 

UT Saft Lake City, Penstock Inc. . 808255-6788 


FREE CATALOG 


Quality 

Delay 

Lines 



Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX. 910-596- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623858 or 5-648477 

TLX: 780-76336 DATAN HX FAX #5- 
657214 __ 


PCT- PRIME CIRCUIT TECHNOLOGY, 2350 Lundy PL 
San Jose, CA 95131, Tel: 408945-0900, FAX: 408948 
8505; EmpL: 121; Sis. Mgr: Bill Kemion 


Local Sales Offices & Reps 

AZ Mesa, Systems Sis. of Arizona... 602-464-9989 

CA Los Altos, Cain-White & Ca . 418948-6533 


dD Datatronics 

A DIVISION Of DATAMAX ELECTRONICS 


EEM 1989 


North American offices oniy. FOr woridwide reps & distributors, see Voi. W. 
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PENSTO 


Manufacturers and Sales Offices Directory 


WA Bellevue, Penstock Northwest. 800-255-6788 

EXP CA/Sunnyvatei Penstock Inti ......... 408-730-0300 

Can Vancouver, BC, Penstock Canada .... 604-662-3475 

Ljocal Distributors 

AZ Phoenix, Penstock Desert Sis. ........ 800-255-6788 

AZ Tempe, Penstock Desert States ... ... 800-255-6788 

CA Anaheim,PenstocKInc..... 714-758-8868 

CA Beverly Hills, PenstocK Inc............ 213-383-6100 

CA San Diego, PenstocK Ina ... 619-225-8600 

CA Sunnyvale,PenstockIntL ............. 408-730-0300 

CA Sunnyvale^ PenstocK Ina ..... 408-730-0300 

CO Denver, PenstocK Ina ... . 303-973-3010 

IL Palatine, Penstock Midwest. 800-255-6788 

IN IncHanapoiis, PenstocK Ina .. 317-784-3870 

NJ Fairfield, Penstock East. 201-808-1414 

NJ Tetertx)ro, Penstock East. 800-255-6788 

OR Portland, Penstock Northwest . 800-255-6788 

UT Salt Lake City, PenstocK ina . 800-255-6788 

WA Bellevue, Penstock Northwest. 800-255-6788 

EXP CA/Sunnyvala Penstock IntL ......... 408-730-0300 

Can VarKX>uver, BC, Penstock Canada .... 604-662-3475 


PERCON (PERIPHERAL CXDNNECTIONS, INC.), 
2190 W. 11th, Eugena OR 97402, Tel: 800-873-7266,503- 
344-1189, FAX: 503-344-1399; EmpL: 20; Sfe. Mgr: 
Palmer Parker 

PERFECT GEAR & INSTRUMENT, Designatronics, 
Inc., 2101 Jericho TpK, New Hyde PaiK NY 11040, Tel: 
516-328-3300, TWX: 510-223-0642, FAX: 516-326-8827; 
EmpL: 210; S/s. Mgr.* Murray Ores 

PERFECTION MICA CO., See Magnetic Shield Corp. 

PERFORMANCE CONTROLS, INC. 433 Caredean 
Drive, Horsham, PA 19044, Tel: 215-675-6500, TELEX: 88- 
1478, FAX: 215-674-8714; FSC No.: 61773; EmpL: 40 

PERIPHERALS, 1363 Logan Ave, Costa Mesa CA 92626, 
Tel: 714-540-4925, 800468-6888, TELEX: 4996258 
Berian; EmpL: 20; Sis. Mgr: Elizabeth O'Rouke 

PERKIN-ELMER CORP. Elctm. Prods. DepL 761 Main 
Ave, NorwalK CT 06859-0132, Tel: 203-7624786, TWX: 
710468-3213; EmpL: 70; Sis. Mgr: D. P. Duggan 

PERMALUSTER, INC. 1844 N. Keystone SL BurbanK CA 
91504, Tel: 213-8494543, 213-849-6454; EmpL: 6; Sis. 
Mgr: J. Ross 

THE PERMANEhfT MAGNET CO. INC. 4437 Bragdon 
SL P. O. Box 26226, Indianapoiia IN 46226, Tel: 317-547- 
1336; EmpL: 70; Sis. Mgr: Jack Amigh 


PEIVsAA POW€R® 

tiecfronics me. 


CA Sun Valley,Teqnl-Rep. .. 810-7684223 

CO Denver, KC Mktg.. 800-733-5561 

CT Hartford, The Smith Ca...... 203-523-0512 

MA Woburn, W & D Mktg. 617-935-5610 

GA Atlanta Adams & Assoca. 404-973-0853 

IL Buffalo Grova GB Mktg Ida ... 312-5204008 

IN Indianapoiia Green-Wissier. 317-872-9981 

LA Slidell, Dick Beiiew Ste. ... 214-644-7881 

Ml Plymouth, J. Malcolm Flora... 313-4534296 

MN St PauL R W. Sla .... 612-646-2710 

MO Jefferson City, C. A Vignola... 314-636-3121 

NH Manchester, W&DMWg . 603-622-5097 

NJ Medford, Fahy Mktg. 609-654-1022 

NY Phelpa L & M. Assoca. 315-548-4891 

NY Plainview, Landau & Mack. 516-293-3310 

NC Greensboro, Adams & Assoca. 919-272-6838 

OH Stow,J.LehnerCa. 216-686-1985 

TX Dallaa Berthold Sla . 214-328-0067 

WA SeattiaNorthmar,ina . 206-524-5170 

Wl MilwaukeaM.Shatz. 312-647-9414 

EXP N.Y, Plainview, Morhan Export. 516-293-5582 

Local Distributors 

AL Birmingham, Forbes Distrbg. 205-2514104 

CA LosAngeleaITCCorp. .. 213-388-0621 

CO Denver, Fistells Elctm. Supp.. 303-623-7864 

FL Orlando, Hammond Eictma. 305-849-6060 

GA Atlanta Specialty Distrbg. 404-458-6341 

IL Chicago, Newark Eictma . 312-784-5100 

IL Palatina OHM Eictma... 312-359-5500 

IN Lafayetta CWY Eictma ..... 317-448-1611 

lA Des Moinea Mid-State Distrbg . 515-244-7231 

KY Louisvilte, Peerless Eictma. 502-637-7674 

LA NewOrleanaWmaAllen . 800-535-9593 

MA N.Wilbraham,lndLCompa . 413-596-3854 

MN Minneapolia Acme Eictma . 612-3384754 

MO Kansas City, Eictma Supp. Co, ina ... 816-931 -0250 

NY Hauppauga Broadline Etobm. 516-2314100 

NC Ral^h, Southeastern Eictma. 919-828-2311 

OH Columbua Whitehead Eictma. 614-224-1186 

TN Nashviila Electra.. 615-256-0800 

TX Dallaa Wallace Eictma ... 214-340-0400 

TX Ft Worth, Allied Eictma. . 800-433-5700 

UT Ogden, Carter Supp. Ca. 801-393-8603 

WA Tumwater, JW Eictma. 206-943-1071 

EXP Plainview, NY, Morhan Exporting ..... 516-293-5582 


PERRY AMPLIFIER, 138 Fuller SL Brookline, MA 02146, 
Tel: 617-734-0844; EmpL: 18; Sfe. Mgr.* N. Geskos 

PERX,INC, 1730 S. Amphlett Blvd, Sta 222, San Mateo, CA 
94402, Tel: 415-573-0801, FAX: 415-573-0808; EmpL: 5; 
Sis. Mgr: Don Willett 

PFC, See Southern Elctms. Co. Inc. 

PHASE CONTROL ELECTRONICS, 87-27 Myrtle Ave, 
Glendala NY 11385, Tel: 718-4414278; EmpL: 16; Sfe. 
Mgr: Jack Stanley 

PHELPS DODGE MAGNET WIRE, P.O. Box 600, Ft 
Wayna IN 46801, Tel: 219-458-4444, TWX: 810-332-1501, 
FAX: 219422-1667; Sfe. Mgr.* G H Guyen Dfef.Mgr. W. 
K Deininger 


FAX: 312-647-9414 

PERMA POWER ELCTRNS., 5601 W. Howard Ave, 
Chicago, IL 60648, Tel: 312-647-9414; EmpL: 80/100; Sfe. 
Mgr: Michael Shatz; Dist. Mgr: Michael Shatz 
. B*1404; C«1620-1621; 0*2224-2225 

Local Sales Offices & Rejps 

AL Birmingham, Adams & Assoca . 205-781-6467 

CA Hayward, Techn. Sla . 415-887-6616 


PHILADELPHIA INSULATED WIRE CO. INC, 333 New 
Albany Rd, Moorestowa NJ 08057, Tel: 609-235-6700, 
FAX: 609-235-5480; EmpL: 150; Sfe. Mgr: Fred Newman 

PHILAMON, INC, 33 Dubon CL Farmingdala NY 11735, 
Tel: 516-249-2700, TWX: 510-224-6512; FSC No.: 95267; 
EmpL: 27; Sfe. Mgr.* RF. Grib 

PHILIPS AUDIO VIDEO SYS. CORP, See AKG 
Acoustics 


PHOTOSWITCH 


Over 
1000 
Photo 
Electric 
Controls 
in Stock 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pm. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500| 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


PHILIPS CIRCUIT ASSEMBLIES, A Subdivision of 
North American Philips Corp, 2566 Northwestern 
Avenua West Lafayetta IN 47906, Tel: 317-463-2536, 
TWX: 810-342-1889; Sfe. Mgr: Pierre Lavignette 

PHILIPS CIRCUIT ASSEMBLIES^ DIVISION OF 
NORTH AMERICAN PHILIPS CORP, 5855 N. Glen 
Pk Rd, Milwaukea Wl 53209, Tel: 414-228-7632, FAX: 
414-2284486; Sfe. Mgr.* D. Betleg 

PHILIPS CIRCUIT ASSEMBLIES^ DIVISION OF 
NORTH AMERICAN PHILIPS CORP, 2601 S. 
Moorland Rd, New Berlia Wl 53151, Tel: 414-785-6506, 
TWX: 910-262-3032, FAX: 414-785-6516 

PHILIPS CIRCUIT ASSEMBLIES, 3602 W. Waters 
Avenua Tampa FL 33684, Tel: 813-933-5113, TELEX: 
3727509, FAX: 813-9324373; Sfe. Mgr: C. Maslona 

PHILIPS CIRCUIT ASSEMBLIES:NORTH 
AMERICAN PHILIPS CORP, 1515 Sixth St South, 
Hopkina MN 55343, Tel: 612-9334600, FAX: 612-935- 
6012; Sfe. Mgr.'a Callahan 


PhiliisECG 

A North American Philips Company 


FAX: 617-890-7096 

PHILIPS ECG, American Philips Co, too Rrst Avsl, 
Waltham, MA 02254, tel: 617-890-6107; EmpL: 4213; Sfe. 
Mgr. D. R Kronenwetter, Dfef. Mgr.* E K Frost 

. .. A*2196-2197 


Local Sales Off ices & Reps 

CA Los Alamitoa Philips ECG. 714-220-0999 

CA Pleasantoa Philips ECG. 408-727-6132 

CA Santa Clara Philips ECG .. 408-727-6132 

FL Maitland, Hutto Hawkins Assoa. 407-831-7474 

GA Atlanta Millar Eictma. 404-634-3350 

MA Norwood, Philips ECG. 617-762-6940 

Ml Farmington Hilla RC. Merchant & Ca 

. 3134764600 

MO Kansas City, Philips ECG .. 816-741-4019 

NY HIcksvilla Philips ECG.... . 516-931-6200 

NY Seneca Falla Philips ECG. 315-568-5432 

NC Raleigh, Millar Elec, Ina. 919-828-8840 

OH Daytoa Philips ECG. 513-898-9577 

OH Vandalia Philips ECG . 513-890-4421 

PA Emporium, Philips ECG. 814-486-2162 

TX Dallaa Philips ECG. 214-^1-3481 

Can Donrai Qua, ECG Canada Ina . 514-685-5800 


For distributor information, call 1-800-225-8326. (In 
Massachusetta call 1-890-6107.) 

PHILIPS ELECTRONICS LTD, Philips Comps, 601 
Milner Avenua Scarborough, Ontarig Caa M1B IMR Tel: 
416-292-5161, TELEX: 065-25100, FAX: 416-292-4477; 
EmpL: 40; Sfe. Mgr: Phil Cain; Dist. Mgr: Dean Xamin 


PHILIPS ELMET, 1560 Usbon Rd, Lewiston, ME 04240, 
Tel: 207-784-3591, TWX: 710-223-0675; EmpL: 250 

PHILMORE MANUFACTURING, 224015th St P.O. Box 
6386, Rockford, IL 61125-1386, Tel: 815-229-7773, FAX: 
815-229-7785; EmpL: 18 

PHI TECHNOLOGIES, INC, 4605 North Stilea 
Oklahoma City, OK 73105, Tel: 405-521-9000, TWX: 910- 
831-3286, FAX: 405-524-4254; EmpL: 60 

. . 0*1048-1049,1074-1075 

Local Sales Offices & Reps 


DC Gans & Pugh Assoa . 703-527-3262 

MA Wenham, Ellis Assoa. 508-468-4990 


PHOENIX CONTACT, P.O. Box 4100, Hanisburg PA 
17111, Tel: 717-944-1300, FAX: 717-944-1625; Sfe. Mgr: 
Howard C. MinnicK Jr.; Dist. Mgr: Mark F. Gilliford 

PHOENIX DATA, INC, 3384 W. Osborn Rd, Phoenix, AZ 
85017, Tel: 602-278-8528, FAX: 602-278-8679; EmpL: 55; 
Sfe. Mgr: David Norgord 

PHOENIX MICROSYSTEMS, 991 Discovery Dr, 
Huntsviila AL 35806, Tel: 205-721-1200, TELEX: 752592, 
FAX: 205-837-1256; EmpL: 165; Sfe. Mgr: Mel Mayo 

PHOENIX WIRE, INC, 100 Teflon Ava, S Herg VT 
05486, Tel: 802-372-4561, TELEX: 372-9109; EmpL: 25; 
Sfe. Mgr: Ohmer Corbin; Dist. Mgr: Ohmer Corbin 
.. .. C*1915 

PHONON CORPORATION, 7 Herman Drivg P.O. Box 
549, Simsbury, CT 06070, Tei: 203-651-0211, TELEX: 
294705, FAX: 203-651-8618; FSC No.: 6Y858; EmpL: 25 

PHOTOCIRCUrrS glen cove, div, 
KOLLMORGEN CORP, 31 Sea Cliff Ava, Glen Cova 
NY 11542, Tel: 516-674-1303, TWX: 516-671-3155; EmpL: 
850 

PHOTON, INC, 970 University Ava, Los Gatoa CA 95030, 
Tel: 408-354-5600, FAX: 408-354-7138; EmpL: 12; Sfe. 
Mgr: John M. Fleischer 

PHOTON SOURCES, INC, See Lumonics Material 
Processing Corp. 

PHOTO RESEARCHiKOLLMORGEN, 9330 DeSoto 
Ava/PO Box 2192, Chatsworth, CA 91313-2192, Tel: 818- 
341-5151, TELEX: 69-1427; FSC Na: 92434; EmpL: 86; 
Sfe. Mgr.* M. L Woolsey 

PHOTOSWrrCH div. Alien Bradley Co, 265 Winter SL 
Waltham, MA 02154, Tel: 617-466-8000; Sfe. Mgr: S. L 
Davis 


North American offices Only. R>r worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


PHOTRONICS DIV, E R Wagner Mfg Co, 8701 W. 
Bradley Rd, Milwaukee^ Wl 53224, Tel: 414-355-6704, 
FAX: 414-355-0593; EmpL: 155; Sis. Mgr.: Steven J. 
OBrien, Sla/Mktg. ^^r. 


Local Sales Offices & Reps 

AZ Phoenix, Haltec Sis. . 602-971-8777 

CA Irvine, Kell Tech.. 714-854-6199 

CO Boulder, Rice Entprs . 303-499-4237 

FL Ft Lauderdale, Southland Comps, Inc. 

. 305-491-6110 

IL Wheaton, Pho-Tronics. 312-682-9669 

IN Fremont Staff Co. . 216-331-5100 

IN Ft Wayne, Ellet Sis.. 219-356-1866 

IN Huntington, Ellet Sis.. 210-356-1866 

MD Glenbumie, Macro-Tec. 301-760-1111 

Ml Northville, Staff Co. .. 216-331-5100 

MN Egan, ReFComp. . 612-890-0505 

NH Londonderry, Printed Circuit Supplies 

. 603-432-0844 

NH Manchester, Printed Circuit Supps..... 603-627-6612 

NJ Pennsauken, McCormick Inds.. 609-665-2641 

NY CooperstowrtFitzelle Assoc. . 607-547-9333 

NY Medford, DAFCorp;. . 516-981^22 

OH Cleveland, Staff Co.. 216-331-5100 

OH Rocky River, Staff Co. . 216-331-5100 

TN Nashville, Staff Co. . 216-331-5100 

TX Irving, Kite Elctms. Sis. Ca. 214-986-0321 

Wl Hartland, Selective Sis, Inc.. 414-367-1133 

Wl Milwaukee; Pho-Tronics . 414-355-6704 

Can Nepean, CM, Norgay Entprs, Ltd.. 613-723-1858 


PHYSICS IFfTERNATIONAL CO, Olin Defense 
Systems Grp, 2700 Merced SL San Leandro, CA 94577, 
Tel: 415-577-7236, TWX: 910-365-7033; EmpL: 360 

PIC DESIGN, Remington Technologies, Inc, P.O. Box 
1004, Middlebury, CT 06762, Tel: 203-758-8272, TWX: 
910-997-0989, FAX: 203-758-8271; FSC No.: 00141; 
EmpL: 105; Sis. Mgr: George N. Kaniwec 


. Picp 

ElectronicSfInc. 


FAX: 914-699-5565 

PICO ELECTRONICS, INC., 453 North MacOuesten 
Pkwy, Mt Vernon, NY 10552, Tel: 914-699-5514,800-431 - 
1064, TWX: 710-562-0113; FSC No.: 31669; Sfe. Mgr: Joe 
Sweeney. A«1278-1285, 2387-2418; 0*1947-1970 


Local Sales Offices & Reps 

CA Santa Clara, Fisher Assocs.. 408-7337350 

IN Ft Wayne, Denton Mktg, Ina ... 213486-0665/1264 
WA Seattle, W. Spaulding Co.. 203282-9173 




FAX: 5036439643 

PICONICS, 26 Cummings Road, Tyngsboro, MA 01879, Tel: 
508-6437501, TELEX: 754759; FSC No.: 26618; EmpL: 


48; Sis. Mgr: L Kadesh . A*12831287, 2031 

Local Sal&s Offices & Reps 

AL Huntsville, Murcota C^. . 2035338476 

AZ Scottsdale, Semper-Fi Sis.. 602-7339553 

CA N. Hollywood, Jewett Co. . 8137838103 

CA Pak) Alto, J/M Assocs. . 413857-1260 

CO Parker, Mikro Sis. Co.. 303841-2529 

FL Ughthouse Point a C. Simon . 303941-2757 

IN Huntington, Ellet Sis.. 2133531866 

MA Natick, Wayland Engrg Sis. (Do.. 508-6536080 

MN Minneapolis,PetersonSlaAssocs. ... 613944-0030 

MO Grandview, Harris-Hanson Co.. 813763-6200 

MO St Louis, Harris-Hanson Co.. 314-432-3611 

NY Huntington, Regulus IndL Sis Co.. 513673-6252 

NY Rochester, J. G Welch Assocs. 713244-1100 

OH Cincinnati, Q & H Sis Ca. 513272-0580 

PA Glenside; Koebert Assocs Ina ... 215-887-2310 

TX Ft Worth, EFTec Sis .. 817-2632896 

WV Inswood, a F. Koebert & Assocs. 304-229-8401 


PICOSECXDND PULSE LABS, INC, P.O. Box 44. Boulder. 
CO 80306, Tel: 303-4431249, FAX: 303447-2236; EmpL: 
16; Sis. Mgr: J.a Andrews; fXst. Mgr: J.a Mrews 


PIEZO CRYSTAL, 100 K SL Box 619, Carlisle, PA 17013, 
Tel: 717-2432151, TWX: 5136532280, FAX: 717-243 
7861; FSC No.: 74306; EmpL: 250; S/s. Mgr: Glen a 
Kurzenknabe 

PIEZO ELECTRIC PRODUCTS, INC, 212 Durham Ave, 
Metuchen, NJ 08840, Tel: 201-5432800, TWX: 713993 
0592, FAX: 201-5432800; EmpL: 95; Sis. Mgr: Mark 
Rickman 

PIEZO KINETICS INC, Box 756, Pine and Mill Streets 
Bellefonte, PA 16823, Tel: 814-3531593, FAX: 814-353 
4342; FSC No.: 5Y690; EmpL: 28; Sis. Mgr: K D. Shirey 

PIEZO TECHNOLOGY INC, 2525 Shader Rd, Orlando, 
FL 32804, Tel: 407-2932000. TWX: 813850-4136; FSC 
Na: 25120; EmpL: 400; S/s. Mgr: Paul Dechen 

PIHER INTERNATIONAL CORP, 903 Feehanville Dr, 
Mt Prospect IL 60056, Tel: 312-390-6680,803323-6693, 
TELEX: 4949176, FAX: 312-3939866; FSC No.: 54869; 
EmpL: 40; S/s. Mgr: Gus Stoltz; Dist. Mgr: Jackie 


Hammon. A*2140 

Local Sales CMices & Reps 

AL Huntsville, DHR Mktg . 2035335165 

NY Bohemia, Aurora Mktg. 5135633131 


MN Minneapolis Technical Components Grp. 


. 612-5339512 

OH Medina Rockford Controls Ohio, Ina 

. 800-654-4636 

MA S. Weymouth, Adams & Assocs . 617-337-9339 

Ml Farmington Hills Clark Sis . 313553-0610 

MD Silver Springs MO Atlantic Sis . 301-5937749 

NC Raleigh, D.H.a Mktg.. 913781-1961 

SC Greenville, D.H.a Mktg.. 8032333594 

TN Nashvilte, D.H.a Mktg. 613331-2745 

VA Richmond, D.H.a Mktg. 804-3538803 

Wl PR, San Juan, David & Tement. 803762-2688 

Local Distritjutors 

AZ Fountain HilL RCD Elctms. 602-483-6412 

CA Anaheim, AZ Elctms. 714-632-1620 

CA BurbanKTAW.. 8138433911 

CA Chatsworth, Petell/Passive. 813700-8838 

CA Fountain Valley, Components Ctr.. 714-9730437 

CA Marina del Rey, NMI./ Intervend. 213821 -7936 

CA Milpitas California Capacitors. 403262-6000 

CA San Diego, Newman Elctms. 619-6933005 

CA San Diego, Sigma General Corp.. 6135632000 

CA Santa Clars Components Ctr. . 4039833751 

CA Van Nuys E W. Elctms . 714-857-4422 

CT Wallingford. Mktetate Elctms . 2032639900 

FL Ft Uuderdals N.RC.. 303772-4500 

FL Hialeah, Ibars Elctms. 303557-6305 

FL Opalocks Baron Elea . 305-6831400 

FL West Melboums T. C. Pridmore . 407-727-2491 

GA Norcross Spectmm Elctms . 404-4431516 

IL Addison, Belford Elec. 312-691 -1100 

IL Arlington Hgts, Mar-Lyn Elctms . 312-364-7880 

IL Des Plaines Rangus Elctms . 312-2931600 

IL Northbrook. Classic Comps .. 312-272-9650 

IL Schaumburg Components Importer .. 312-8437111 

IL Schaumburg aP.& Elctms . 312-884-6620 

IL Woodals Neg Elctms. 312-5938500 

IN CarmeL Advacom(&anch). 317-5739943 

IN Elkhart Earlynn Elea Ind.. 213862-2425 

lA Cedar Rapids Dee Elctms . 3133637551 

KY Loulsvilte, Peerless Elctms. 502-637-7674 

MD Gaithersburg Axis Elctms. 301-8439640 

MA Billerica Mayer Elctms . 508-667-6900 

MA Middlebora Glynn Elctms. 503947-4262 

MA Wilmington, J.V. Elctms. 503657-6523 

Ml Grand Rapids Calder Elctms. 616-6937400 

MN Burnsville, Cassidy Elea. 612-8939026 

MN Eilzen, Capacitor Assocs . 507-4933130 

MN Minneapolis Bergquist Co.. 612-8332322 

MN New Brighton, Parts One . 612-6338079 

MO St Louis Ric Tronics Ina. 314-5739816 

NJ Kenilworth, Federated Purchaser . 201-272-0505 

NJ Kenilworth, Ventronics. 201-272-9262 

NJ Rockaway, Tonar Inds. 201-5839000 

NJ W. Berlin, GCI . 603768-6767 

NM Albuquerqus International Elea . 503291-9951 

NY Buffalo. Summit Elctms . 713887-2800 

NY Rod CreeK Advacom(Branch) . 313754-8796 

NY Rochester, Masline Elctms .. 7135435373 

NC Charlotts Dixie Elctms, Inc. . 704-377-5413 

NC Raleigh, Rosco-Raleigh. 913781-5700 

NC Raleigh, Spectrum (Branch) .. 913361-5885 

NC Winston-Salem, Kirtonan Elctms. 913722-9131 

OH Delawars Advacom (Branch). 614-3638843 

OH Parma Hgts, Advacom, Ina. 213884-4644 

OH Solon, Ropco. 2132438900 

OH Warren, REM Elctms. 2133731300 

OR Portland, AD. Elctms (Branch) . 503644-7324 

PA Erls REM Elctms (Branch). 814-4535626 

PA Export, Advacom, Ina (Branch) . 412-3237551 


PIONEE 


PA Levittown, G.W. Elctra Dist ........... 213547-7422 

PA McKean,Advacom .. 814-4737774 

PA No. Huntingdon, REM Elctms (Branch) 

. 412-864-7423 

PA Yos Advacom. 717-246-0309 

PA YorK Elctra Comps. 717-8435334 

SC Columbia Dixie Elctms. 8037735332 

TN Knoxvilte, Dixie Elctms. 6139334131 

TX El Paso, International Elctms. 913598-3406 

TX El Pasa REM Elctms (Branch). 9137737333 

TX Ft Worth, C & W Supply. 817-831-0395 

TX Ft Worth, Patoo Supg Ina. 817-4238596 

TX Garland,J.S.Elctms .. 214-487-8808 

TX Richard^ Component Technig. 214-437-2211 

TX Richardson, RSC Elctms . 214-644-3444 

Wl New Berlia Classic Comps (Branch) 

. 414-7835300 

UT Salt Lake City, Standard Supg. 801-4833371 

WA BothelL AD. Elctms . 203481-8555 

WA Redmond, Robert E Priebe. 203881-2363 

WA Tukwila, Vesco Elctms. 203575-3607 

Wl Graftoa Lakeview . 414-377-8250 

Wl New Berlia Nep. Elctms. 414-7839100 

Wl Oconomowoa G W. Elctms. 414-367-6003 

Can Bumaby,ac,aP.L. 604-4334811 

Can Markham, Ontario, SPI (Branch) . 4134735305 



FAX: 818-369-2961 

PILLAR INDUSTRIES, INC., 15318 E Valley Blvd, City 
of Industry, CA 91746, Tel: 8133633750, 8133338803; 


EmpL: 3 . D*1972-1975 

Local Sales Off kies & Reps 

CA Los Angeles Power Partner, Ina. 213215-0800 

CA SantaCruz,LEREP .. 408-4530667 


FIND TESTERS INC, 13B Thomas Irvins CA 92718, Tel: 
714-3831551, FAX: 714-951-1269; FSC Na: 66; EmpL: 
25; S/s. Mgr.* J. Baker 


PINE INSTRUMENT CO, 101 Industrial Dr, Grove City, 
PA 16001, Tel: 412-4536391, FAX: 412-4534648; EnpL: 
60 


PIONEER CXDMPONENTS, 2352 E 66th St, Brooklya NY 
11234, Tel: 713444-3880; EmpL: 3; Sis. Mgr: Michael R 
Verten D/sf. Mgr.* Michael R Verier 


Pioneer Magnetics 


FAX: 213-453-3929 

PIONEER MAGNETICS, 1745 Berkeley St. Santa 
Monies CA 90404, Tel: 213829-6751. TELEX: 182-093, 
TWX: 913343-6249; FSC Na: 08676; EmpL: 475; S/s. 


Mgr: A Hagiwars VP. of Mktg. 0*19731977 

Loca/ Sa/es Offices & Reps 

AL Huntsville, Pen-Tech Assocs. 205-881-9298 

AZ Scottsdate, Williams Assocs .. 602-947-4297 

CA Ben Lomond, Pioneer Magnetics- 408-3331042 

CA Los Altos Frauman Assocs ... 413941-0660 

CA Santa Monies Pioneer Magnefos Ina 

... 213829-6751 

CO Commerce City, Williarns Assocs..... 3032835647 

FL Boca Raton, Pen-Tech Assocs_ 303394-7400 

GA Marietts Pen-Tech Assocs. 404-424-1931 

IL Chicaga Heartland Tech. Mktg ....... 312-577-9222 

IN Milwaukes Heartland Tech. Mktg. 312-577-9222 

MD Columbia Stein Instmia. . 301-596-3748 

MA TeaticketRoneerMagnetics .. 5032533166 

Ml Ann Arbor, KRW Sis, Ina .. 3137630056 

MN St Paul, CahilL Schmitz & Cahill. 612-6337217 

MO Lee's Summit, Omni Tech. Sis........ 813578-4221 

NJ Glen Gardner, Daner-Hayes Ina. 201-537-4534 

NM Albuquerqus Williams Assocs . 5032531368 

NY Brewster, Daner-Hayes Ina ... 914-2732168 

NY E Norwich, Daner-Hayes Ina. 513922-0080 

NY Pittsford, Comma Technlg . 7135839433 

NC Greensboro, Pen-Tech Assocs. 919-852-6000 

OH Dublis KRW Sis Ina .. 614-8832598 

OH Westlaks KRW Sales . 213871-7521 

OR Lake Oswego, RTS, Ina .. 503244-4123 

PA Cheltenhars Stein Instrm. 2133731990 


EEM 1989 
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Manufacturers and Sales Offices Directory 


PA Oakmont, KRW Sla Inc... 412-828-1490 

TX Dallas,Kfuvand ...... 214-437-3355 

l/r Salt Lake City, Williams Assocs. ... ... 801-485-6511 

WA Vashon, FTTS, Ina.. . 206-285-1363 

Can Lachine^ElectrodesignLtd .. 514-636-4838 


PIRELLI CABLE CORP., See Specialty C^le Corp. 

PITTMAN, Penn Engrg. & Mfg. Corp., 343 Godshail 
Dr, Harleysville; PA 194^ Tel: 215-256-6601, TELEX: 
283668, TWX: 510-661-8696, ESYLNK: 62894738; FSC 


* Na:98938;EmpL: 160 .... 8*1295-1297 

Local Sates Off ices Si Reps 

AL Leeds, Motion Technig, Ino . 205-699-4269 

AZ Fountain Hills, Halbar Assocs. ........ 602-837-2464 

CA GiendaldHalbarASSOC& .... 818-246-8263 

CA San Mateo, Halbar Assocs.. 415-349-4700 

CO Englewood, integrated Motion Sys..... 303-792-5516 

CT Old Saybrook, M. L Assocs., Inc.. 203-388-9718 

FL Palm Bay, Motion Technig, Ina. 800-438-1380 

GA Lilbum, Motion Technig, Ina. 800-438-1380 

IL Mount Prospect, K-W Assocs. ........ 312-253-6680 

IN Elkhart, Shaum Mfg., Ina. 219-264-0771 

MA Wayland, M. L Assocs. .. 617-358-5540 

NY Great N^ Marcus Sis. Assocs, lha 

. 516-671-6820 

NY Rochester, Application Spea. 716-586-6226 

NC Charlotte Motion Technig, Ina . 800438-1380 

OH' Cleveland, Servo-Mark.. 216-871-2353 

OK Edmond, Motion Reps, IrKX. 405-340-8100 

PA Exton, KIley Elect Co, Ina. . 215-363-8550 

TX Austin, Motion Reps, Ina. 512-288-5758 

TX Denton, Motion Reps, Ina. . 817-565-9411 

TX Houston, Motion Reps, Ina . 713-981-8700 

WA Radford, Motion Technig, Ina. 703-639-0158 

WA Redmond, Halbar Assocs. . 206-882-0990 

WA Vancouver, Halbar Assocs. . 206-696-0170 

Can Montreal, Brian Engrg. Ltd.. 514-738-5757 

PLAINVIEW BATTERIES, INC., 1121 Holland Dr, Sta 
7, Boca Raton, FL 33487, Tel: 407-997-7705, FAX: 407- 
997-7803; S/s. Mgr: a Erde. D*1510-1511 


PLAINVIEW ELECTRONICS, See Plainview 
Battieries, Inc. 

PLANT SPECIALTIES, INC, P.O. Box 110537, Carrollton, 
TX 76011-0537, Tel: 214-245-9673; S/s. Mgr: J. E Bryer 

PLASMA RESEARCH CORP, 5675 Chappell PI, 
Oakland CA 94619, Tel: 415-53a-1468; FSC Na: 8Y067; 
EmpL: 7 


PLASTIC CAPACITORS, INC, 2623 N. Pulaski Rd, 
Chicago, IL 60639, Tel: 312-489-2229, TWX: 910-221- 
1354, FAX: 312-489-0496; FSC No.: 99120; EmpL: 90; Sts. 
Mgr: Thomas J. Brown; Dist. Mgr: Thomas J. Brown 


Local Sales Offices St Reps 

AL Huntsvllte, BJ.R, Ina .. 205-881-3569 

AZ Phoenix, The Knight Ca... 602-994-1311 

CA Los Angeles, The Knight Ca. 213-670-2833 

CA Palo Alto, Home Electro Sis, Ina . 415494-6777 

CO Broomfield Technet Sla & Svcs, Ltd 

. 303466-7777 

CT E Havea Eagle Assoca. . 203-467-6542 

FL Longwood Mathias Assocs, Ina. 305-682-1700 

IL Elk Grove Villaga Carlson Elctm. Sla Co. 

. 312-956-8240 

IN Fort Waynd W. W. Bieberich, Ina. 219432-2537 


lA Cedar Rapids, Carlson Elctm. Sla Assoca 


. 319-378-1450 

MD Baltimora Eastern Compa Sla Corp. 

... 301-788-7050 

MA Pinehurst, Eagle Assoca.. 617-444-3446 

MN Wayzata, Cardinal Sla Ca. 612-475-0042 

NJ Springfield F. F. Sylvester Assoa. 201-376-3324 

NY Rochester, APEX Assoca, Ina. 716-272-7040 

OR Tigard Components West, Ina. 503-684-1671 

PA W. Conshohockea Eastern Compa Sla Corp: 

.. 215-825-8610 

TX Seagovilla Delta Compa, Ina.... 214-287-6333 

WA RedrnondCornponentsWest,Ina .... 206-885-5880 

Wl Milwaukee, Carlson Elctra Sla Co..... 414476-2790 


PLASTIC FORMING, 20 & Bradley Rd, Woodridga CT 
06526, Tel: 203-397-1338, TELEX: 963437, FAX: 203-389- 


PLASTOID CORPORATION, 45 Gingerbread Castle Rd, 
Hamburg, NJ 07419, Tel: 201-827-7141, FAX: 201-827- 
7141 (ext 52); EmpL: 200 

PLATO PRODUCTS, INC, 2120 E Allen Avo, Glendora, 
CA 91740, Tel: 8004234510, TELEX: 287291, FAX: 714- 
592-7062; FSC No.: 32399; EmpL: 75; S/s. Mgr: Walter 
Schaub 

PLESSEY ELECTRONIC SYSTEMS CORP, 164 
Totowa Rd, Wayna NJ 07470, Tel: 201-633-6000, FAX: 
201-633-6167; FSC No.: ODODO; EmpL: 2700; S/s. Mgr: M. 
G. Gordon, VP 

PLETRONICS, INC., 9026 Roosevelt Way N.E, Seattle 
WA 98115, Tel: 206-523-9395, FAX: 206-525-2350; EmpL: 
125; Sls.Mgr:LesPodgonvf, Dist. Mgr: Lea Podgomy 

... A*1464-1467 


Local Sales Offices St Reps 

CA Mission Viejo, Jay Mktg. Assoca. 714-768-7519 

CA Pleasanton, Moulthrop. 415463-0450 

CO Aurora, Electrodyne. 303-695-8903 

CT Cheshire Nesco. 203-272-0368 

FL Orlando, MacKay, Smith & Assoca ... 305423-4353 

GA Tucker, MacKay, Smith & Assoca. 404-496-9913 

IL Woodridge Trend-Tronics. 312-985-0626 

MD Baltimore Chesapeake Ind Mktg.. 301-653-0476 

MA Randolph, Bengal. 617-9614120 

MN St PauL Countryman . 612-645-9151 

NJ Springfield Radix. 201-4674970 

NC Raleigh, MacKay, Smith & Assoca .... 919-847-2277 

OH Centerville Omega. 513-434-5507 

OH Shaker H^ Omega.. 216-751-9600 

TX Austie Sage Mktg.. 512-335-0300 

LfT Salt Lake City, Electrodyne . 801-264-8050 

WA Redmond Halbar... 206-882-0990 

Local Distributors 

CA El Segundo, Force. 213-772-1324 

CA Fullertoe Pyramid. 714-773-0781 

CA aangeTargetElctma .. 714-639-1418 

CA San Diego, Pyramid . 619-271-5404 

CA SanJoseForce. . 408-435-1324 

CA Santa Clare Pyramid . 408-727-9810 

CA Sunnyvale Capsco. 408-734-3020 

CA Sunnyvale Target. 408-734-5611 

CT NorwalK Cobra Compa. . 203-847-6442 

FL West Melbourne Pridmore Corp.. 407-727-2491 

IL Woodridge Trend-Tronics. 312-985-0626 

MD Beltsville PSI. 301-9374960 

MA Middlebore Glynn Elctma. 617-9474262 

MA Norwood Gerber Elctma. . 617-947-4262 

MA Woburn, First Frequency . 617-933-7386 

MN Fridley, Voyager . 612-571-7766 

NY Stony BrooK Dove Elctma . 516-689-7733 

NC Raleigh, Century Elctma. 916-782-2116 

PA Norristown, Century Elctma . 215-631-5400 

WA Redmond Priebe. 206-881-2363 

WA Redmond Pyramid . 206-883-7200 


PLUMER PRECISION OPTICS, 601 Montgomery Ave, 
Pennsburg, PA 18073, Tel: 215-679-6272, FAX: 215-679- 
2277; EmpL: 180; Sis. Mgr: Max Haskins 

PMI MOTION TECHNOLOGIES, 49 Mall Dr, Commack, 
NY 11725-5703, Tel; 516-864-1000, TWX: 510-233-0007, 
FAX: 516-864-2084; EmpL: 250; S/s. Mgr: Peter 
Dougherty 

POCO SLS, Porter Co, 8925 Fuilbright SL Chatsworth, 
CA 91311, Tel: 818-700-8727, FAX: 818-700-8453; FSC 
No.: 69-1603; EmpL: 8 

POINT 4 DATA CORP, 15442 Del Amo Ave, Tustin, CA 
92680, Tel: 714-259-0777, TELEX: 4722040; EmpL: 180; 
S/s. Mgr: Mr. Ted Cooper; O/sf. Mgr: Mr. Ted Cooper 


POLYMER CORP, 2120 Fairmont Ave, Reading, PA 
19605, Tel: 215-320-6600, TELEX: 836440, TWX: 510- 
651-5696, FAX: 215-320-6866; EmpL: 1000; S/s. Mgr: R 
A Alberts; D/sf. A«fgr.'R F. Ws^iner 

POLYPHASE INSTRUMENT, 175 Commerce Dr, Ft 
Washington, PA 19034, Tel: 215-643-6950, FAX: 1-215- 
643-5237; FSC Na: 98330; EmpL: 200; S/s. Mgr: Bert 


Rashkow .. A*2420-2421 

Local SsJes Off ices St Reps 

CA Chatsworth, WCV-Raltech Ina. 818-700K)933 

FL LongwoodBeacon Assoa .. 407-332-1940 

lA Cedar Rapids, Lorenz Sla Ina . 319-377-4666 

KS Overland Pk. Lorenz Sia Ina.. 913-649-5556 

MA Brookline Technig. Proda Grp. . 617-731-0858 

MO University City, Lorenz Sla Ina. 314-9974558 

NE Lincoln, Lorenz Sla Ina. 4014754660 

NJ Madison, Livera Polk Assoca, Ina .... 201-377-3220 

NY Glen Head Livera Polk Assoca, Ina .. 516-759-9300 

PA Erdenheim, Omni Ste.. 215-2334702 

TX Austin, Mil-Rep Assoca, Ina.. 512-346-6331 

TX Richardson, Mil-Rep Aasoca, Ina. 214-644-6731 

POLYPHASER CORPORATION, 1425 Industrial Way. 
P.O. Box 1237, Gardnerville, NV 89410-1237, Tel: 702- 
782-2511, 800-325-7170, TELEX: 272718 PolyPhaser, 
FAX: 702-782-4476 . . B*1405 

Local Sales Off ices & Reps 

CA Fallbrook, Gov. Comma Mktg. . 619-728-2530 

CA Sacramento, JN Ste.. 916-635-5899 

CO AuroraElectro-TekSla,Ina.. 303-343-8020 

FL Coral Springs, Cemco . 305-753-6777 

GA Atlanta, Cemco.. 404-491-0520 

HI Honolulu, Manon Engrg. . 808-833-9545 

IN Greenfield Webster Assocs, Ina. 317-326-8575 

KS Olathe Maury E Bettis Ca . 913-764-0621 

KY Louisville Webster Assoca. 502-937-8189 

LA Houme Horizon Comm. Sla Ca .. 504868-7629 

Ml Rochester, Webster Assoca, Ina. 313-375-0420 

MN Stillwater, Ned Gordon & Assoca. 612-430-1572 

NV Gardnerville PolyPhaser Coqx. 702-782-2511 

NH Manchester, Assocd Sya ... 603472-2297 

NJ Totowe Holzberg Ina.. 201-256-8555 

NM Rio Rancho, Webster Assoca .. 505-892-4969 

NY Ossining, Webster Assoca. 915-762-0136 

NC Black Mountaia Cemco . 7046694777 

OK Tulse Horizon Comm. Sla Ca. 918-252-7222 

PA Venetie Webster Assoca. . 412-941-8848 

TX Houston, Horizon Comm. Sla Co.. 713495-IOld 

TX Rowlett, Horizon Comm. Sla Ca. 214475-1179 

WA Kirkland Manon Engrg.. 206-827-7449 

Local CXstribtaors 

CA Sacramento, Sacramento Elctma. 916-441-4821 

CO Aurore Electro-Comm Distra. 303-343-8937 

HI Honolulu, Honolulu Elea 

ID Idaho Falte, Teton Comma . 208-522-0750 

IL Joliet, Primus Elctma Corp.. 815-436-8945 

Ml Detroit, Adams Distrt^ Ca . 313-584-6640 

MO Springfield Communications Assoca 

. 417-882-1401 


NE Lincole Dynocom-Tower Maintenance 


. 712-255-9010 

NV Carson City, Schwartz Radfo, Ina. 702-883-4500 

NV Gardnerville PolyPhaser Core., 702-782-2511 

NC Greensbore West Antenna. 919-621-2473 

TX Rowlett, Horizon Comm Sla Ca. 214475-1179 

VA Blacksburg, Professional Comma. 703-552-4443 


POLY-PLANAR INC, 1800 Meams Rd,Unlt J-P.O. Box 
2578, Warminster, PA 18974, Tel: 215-675-7805; EmpL: 12 

POLYPLY INC, Rd No. 1, Route 5 South, Amsterdam, NY 
12010, Tel: 518-843-3900, FAX: 518-843-5829; S/s. Mgr: 
aSlomski 


POLARA ENGINEERING INC, 4115 W. Artesia Ave, 
Fullerton, CA 92633, Tel: 714521-0900, TELEX: 688489, 
FAX: 714522-8001; EmpL: 62 

POLAROID CORPORATION, Polarizer Div, i Upland 
Rd, Norwood MA 02062, Tel: 800-225-2770, FAX: 617- 
446-4600 

POLYCASE PRODS., ECP Corp., 4726 Superior Ave 
Cleveland OH 44103, Tel: 216-391-0444, FAX: 216-391- 
2891; EmpL; 14 ... C*1077 


T%,P0LYTR0N devices, INC 


FAX: 201-345-1264 

POLYTRON DEVICES, INC., Box 398 - River St Sta, 
Paterson, NJ 07544, Tel: 201-345-5885; EmpL: 26 
... .. 0*1979-1983 


0420; EmpL: 80; Sis. Mgr: Bruce J. Dokumo 

PLASnCXDRP, 24105 a Frampton Ave, Harbor City, CA 
90710, Tel: 213-539-9530, FAX: 213-539-8325; EmpL: 
1^; S/5./Vgr.* Robert Hurley 

PLASTIMATIC, INC, Glynwed Int'L 3 Oak Rd, Fairfield 
NJ 07006, Tel: 201-575-0038, FAX: 201-575-8748; EmpL: 
95; S/s.a Matthews 


POLY CIRCUITS, INC, 215 ParkSt, Bensenville IL 60106, 
Tel: 312-860-3560, FAX: 312-860-5350; EmpL: 125; S/s. 
/Ifgr.* Will Allen 

POLYCORE ELECTRONICS, 1107 Tourmaline Dr, 
Newbury Pk, CA 91320, Tel: 805-499-6777, TWX: 910- 
336-1547, FAX: 805-499-6017; EmpL: 40; S/s. Mgr: SK. 
Leong 


Local Sales Off ices St Reps 

CA Huntington Bch, MiFCom Ste. . 714-840-2424 

CA Huntington Beach, Mil-Corn Sla . 714-840-2424 

CA SanJoseP&MElctma .. 408-287-0402 

NY CanandaigneMamuiaSte... 716-394-5560 

NY Canandaigue Mamuia Ste.. 716-394-5560 


POMFRET RESEARCH OPTICS, P. O. Box 1265, 
Orange VA 22960, Tel: 703-854-4350; EmpL: 5 
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Manufacturers and Sales Offices Directory 


POTTER 


POMONA 


FAX: 714-629-3317 

POMONA ELECTRONICS, 1500 E 9th St, P.O. Box 
2767, Pomona, CA 91766, Tel: 714-623-3463, TWX: 910- 
581-3822; FSC Na: 05276; EmpL: 170; Sis. Mgr: Thomas 
Barber, 0/sf. Mgr. Thomas Barber 
. 0*1477-1505.1623 

Local Sales Calces & Reps 

AL Hazel Green, Braden & Assocs.. 205-828-6290 

AZ Phoenix, More Sla. 602-788-9181 

AR Little Rock, Erickson SI&, Inc. . 501-455-0618 

CA Burbank, Daroo. 818-504-2425 

CA Irvine, Vale Etetra Assocs.. 714-551-4004 

CA Santa Clara, Engrg. Assocs. Corp.. 408-988-5001 

CA So. San Francisco, Carelli/EMA. 415-873-2524 

CO Broomfield, Connors Co.. 303-466-9628 

FL Maitland, EIR Ina. 407-660-9600 

IL Deerfield, W. M. Unz. 312-945-9600 

IN Indianapolis, Blind Elctm. Sla Co.. 317-241-3742 

lA West Des Moines, Nevco. 515-225-9866 

LA Chalmelte, Erickson Sis, Inc.. 504-271-1976 

MD Baltimore, David S. Linz, Inc.. 301-727-6651 

MA Foxboro, Al Appell Assoc, Ina.617-784-3439, 

508-543-1109 

Ml Jenisoa C. A Geer Co. . 616-534-9449 

Ml Kentwood, C. A Goer Co.. 616-534-9449 

MN Minneapolis, Hei-lite Sis, Ina . 612-861-6051 

MO Crestwood, Nevco, Ina . 314-843-7406 

OH Eastlake, Spectrum Technig. 216-951-4455 

MO Independency Nevco, Ina. 816-478-4582 

NJ Belleville, D. F. Tobias & Co.. 201-751-8680 

OR Beaverton, Eclipse Mktg Grp. Ltd.. 503-642-1661 

PA Philadelphia, David S. Unz, Ina . 215-370-0734 

SC Greenville, Hal C. Norman SI& Co..... 803-244-6254 

TX Dallas, Erickson Sis, Ina. 214-739-5833 

TX Houston, Erickson Sis, Ina . 713-266-1604 

TX Round RocK Erickson Sis, Ina . 512-244-3068 

WA Redmond, Eclipse Mktg Grp, Ltd. 206-885-6991 

WA Spokane, Eclipse Mktg Grp, Ltd.. 509-928-2903 

EXP CA Tarzana, Nate Beckerman & Co, Ina 

. 818-708-0021 

Can Whitby, ITT Cannon Canada. 416-668-8881 

PORTESCAP U.S, INC, 36 Central Ave, Hauppauge, NY 
11788, Tel: 516-234-3900, FAX: 516-234-3986; Empl.: 16; 
Sis. Mgr: Dave Hall 

POSITRONIC INDUSTRIES, INC, 423 N. Campbell SL 
P.O. Box 8247, Springfield, MO 65801, Tel: 417-866-2322, 
TELEX: 436445, FAX: 417-8664115; FSC No.: 28198; 
Empl: 300 

Local Sales Offices & Reps 

AZ Phoenix, Jarko Assocs.. 602-243-4387 

CA FallbrooK Gary Chilcote & Assocs. ... 619-7267678 

CA Irvine, J.V. Earley 6 Assoca. 714-8361806 

CA Los Angeles, Positronic Inds. . 714-5264103 

CA Redwood City, Positronic Inds.. 416366-0483 

CA San Jose, Arnold Technical Sales .... 406954-0400 

CO Englewood, Romtech, Ina . 306779-0291 

FL Lakeland, Positronic IncL ina. 8168563941 

MD Gaithersburg, Carwithen Assoa. 301-921-9545 

MN Minneapoliy R K Sis. . 612-571-1001 

MO Springfield, David Ray. 417-8662322 

NH Merrimack, Positronic Inds, Ina. 606882-8718 

NH Salem, Sis. Engrg. Co. . 6068965521 

NJ Wyckoff, N.E Comps.. 201-8461100 

NY Whallon Tool & Services 

NY Unadilla, Positronic Inds.. 607-5661021 

NC Raleigh, RW. Mitscher Co, Ina . 9168469156 

TX Dallas, Positronic Inds.. 817-5465448 

Local IXstributors 

AL Huntsvilly Mobile Elctms... 2065361942 

CA Campbell, Applied Specialties. 4063762644 

CT Norwalk, Cobra Comps.. 206847-6442 

MD Columbia, Aztech Elctms... 301-995-6800 

MA Canton, Electronic Packaging Corp.... 617-821 -2111 

Mi Fraser, Madison Eictma . 316294-8300 

NJ Beiimawr, Mid-Atlantic Elea Corp.. 606931-5303 

NY Copiaguy Restart Eictma . 516842-1500 

OH Wickliffy Gateway Megatech . 2169560333 

PA Philadelphiy Shap Electronics. 2169663300 

PA Philadelphiy Sharp Electronics .. 2169663300 

WA Redrnorid, Pan Pacific Electronics .... 206881-7252 


BB 


FAX: 812-386-2335 

POTTER & BRUMFIELD, A Siemens Co., 200 S. 

Richland Creek Dr, Princeton, IN 47671-0001, Tel: 812- 

3861000, TELEX: 27-8451, TWX: 8163562343; EmpL: 

3000; Sis. Mgr: Don Patton; Dist. Mgr: Sherry Colbom 

. 8*1406,1597-1613 

Local Sales Offices & Reps 

AL HuntsvIlly Cartwright & Bean. 2068361540 

AZ Phoenix, Howe & Howe Sla . 602-264-7971 

CA Los Altoy Recht Assoca . 416964-6321 

CA Mission Viejo, Potter & Brumfield-Westem U.S. 

. 714-582-1231 

CA San Diego, CERCO. 619-4561754 

CA Santa Any Jones & McGeoy Sla, Inc. 

. 714-547-6466 

CO Littleton, Simpson Assoca. 306794-8381 

FL Deerfield Beach, Cartwright & Bean ... 3064263400 

FL Orlando, Cartwright & Bean. 305-422-4531 

GA Norcrosy Cartwright & Bean. 404-3660160 

IL Rolling Meadowy Sumer, Inc.. 312-991-8500 

IN Fort Wayny R O. Whitesell & Assoca 

219-432-5591 

IN l^ianapoliy R 6. Whitesell & Assoca 

. 317-3569283 

IN Kokomo, R O. Whitesell & Assoca ... 317-457-9127 

IN Princeton, Potter & Brumfield-Central U.S. 

. 812-3862130 

lA Cedar Rapidy Dy-Tronix, Inc.. 316377-8275 

KS Leawood, Dy-Tronix, Inc.. 9163366333 

KS Wichity Dy-Tronix, Ina . 316838-0884 

KY PeeWee Valley, R O. Whitesell & Assoca 

. 502-241-1441 

LA Covington, Cartwright & Bean . 504-892-1780 

MD Battimory Micro-Comp . 301-644-5700 

MA Braintrey Potter & Brumfield-Eastem U.S. 

. 617-848-6550 

MA Framingham, Gallagher Assocs, Ina .. 617-6262346 

Ml Grand Blany R O. Whitesell & Assoca 

. 313-6960770 

Ml Grand Rapidy R O. Whitesell & Assoca 

. 616942-5420 

Ml Southfield, R O. Whitesell & Assoca .. 3165565454 

Ml St Joseph, R O. Whitesell & Assoca 

.. 6169867337 

MN Ediny Mel Foster Tech. Sla . 612-941-9790 

MS Jackson, Cartwright & Bean . 601-981-1170 

MO Bridgeton, Dy-Tronix, Ina . 314-291-4777 

NJ Medford, The McCoy Grp, Ina. 6069560770 

IN Princeton, Potter & Brumfield-Southem U.S. 

. 812-3862211 

NM Albuquerquy C. T. Carlberg & Assoca 

. 5068863883 

NY Kingstoy Micro-Tech Mktg Inc. 914-3367588 

NY Melvilly Comtronic Assoca. 5162460505 

NY N. Syracuse, Micro-Tech Mktg. Ina ... 315-4565254 

NY Rochester, Micro-Tech Mktg Inc. . 7163263000 

NC Charlotte, Cartwright & Bean. 704-5360303 

NC Raleigh, Cartwright & Bean . 916876-4130 

OH Cincinnati, R O. Whitesell & Assoca .. 516521-2290 

OH Cleveland, RO. Whitesell & Assoca .. 216447-9020 

OH Columbuy R O. Whitesell & Assoca 

. 614-8869396 

OH Daytoy R O. Whitesell & Assoca. 5162969546 

OK Tulsy Componenty Ina . 9165869149 

PA Extoy The McCoy Grp, Inc. .. 2163660350 

PA Harrisburg Boil & Whitaker. 717-564-6900 

PA Philadelphiy The McCoy Grp, Ina .... 806257-5388 

PA Pittsburgh, R O. Whitesell & Assoca 

. 412-963-6161 

TN Knoxvilly Cartwright & Bean. 6166967450 

TN Memphiy Cartwright & Bean. 901-362-8345 

TX Austiy Ammon & Rizos Co.. 512-454-5131 



ELECTRONICS 
(415) 834-5888 

610 E 10th St , Oakland, CA 94606 



(213) 452-8002 



Potter & Brumfield 


A Siemens Company 


Over 20,000,000 
Components In Stock 


RELAYS 

• GENERAL PURPOSE • 1/0 MODULES 

• TIME DELAY • POWER 

• SOLID STATE 

CIRCUIT BREAKERS 

• MAGNETIC-HYDRAULIC 

• THERMAL 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

(814) 476-7774 


DISTRIBUTED BY 

ADVACOM INC. 

5620 West Road • P. O. Box 296 
k McKean. PA 16426 


PA WATTS 800-352-0161 

FAX: 814-476-7724 



Potter & Brumfield 



SERVING A NATIONAL 
MARKET SINCE 1972 

■P CORPORA TlOiyfUt 


CALL TOLL FREE; 

1 - 800 - 344-4539 

AK, PR.: 218-6ei-6674 
FAX: 218-681-3380 
701 BROa<SAVE SOUTH 
P.O.BOX 677 

THIEF RIVER FALLS, MN S6701 


EEM 1989 


North American offices oniy. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 



ELECTRONICS 

(415) 834-5888 

610 E 10th SI Oakland. CA 94606 

^ 

POTTER & BRUMFIELD 

(213)452-8002 

1220 Olympic 81 Santa Monica. CA 9040^ 


POTTER & BRUMFIELD 


rimers*^* 

m Stock. Breakers 

Orders Placed by 3:00 pjti. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


I • I 1 

REUyXSpECIAlTIES ' 

Much more than Relays... 

SWITCHES • TIMERS • RELAYS • COUNTERS 
SOLENOIDS • SENSORS • CIRCUIT BREAKERS 
TRANSFORMERS • SOCKETS • LIGHTED DEVICES 
POWER SUPPLIES 'TERMINAL BLOCKS • DIODES 


FROM STOCK 

Potter & Brumfield 

GENERAL PURPOSE, REED 
POWER and SOLID STATE 

RELAYS • TIMERS 
CIRCUIT BREAKERS 


FREE...NEW 

COMPONENT AND 
CONTROL CATALOG 
CALL OR 
WRITE TODAY 

TOLL FREE 
800 - 526-5376 



NEW JERSEY 
201 - 337-1000 


FAX No. 
201 - 337-1862 


RElAy/SpECIAlTIES 

17 RARITAN ROAD • OAKLAND. NJ 07436 






Quality 

Delay 

Lines 



Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions. powder iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-596- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5- 
657214 


TX Houston, Ammon & RizosCo. ........ 713-781-6240 

TX Richardson, Ammon & Rizos Ca ..... 214-644-5591 

UT Midvale,SimpsonAssocs. .. 801-566-3691 

WA Seattle, Northmar, Ina ... ............ 206-524-5170 

Wl Brookfield,Sumer, Ina ................ 414-784-6641 

PR San Juan, Electronic Tech. SI& ....... 809-720-1300 

Can Burlington, Ont, White Radio Ltd. ..... 416-632-6894 

POTTER CO, See Pulse Engineering 

POTTER INSTRUMENT, (PSI-Peripheral Support), 
122 Penn St, P. O. Box 892, El Segundo, CA 90245, Tel: 
213-322-9370, TELEX: 317928, FAX: 213-322-9190; FSC 
No.: 95-2800481; EmpL: 20; Sfe. Mgr. T. O. McMahon 

POWERBOX INC., 1503 Spruce St, Boulder, CO 80302, 
Tel: 303-444-1461, 80(M44-1461, FAX: 303-444-3135; 
S/s. Mgr.’James Jon^.. C»1078 

Local Sales Offices & Reps 

MA Boston, Tech. Instrs. .. .. 617-944-3930 

MN St PauL Heyda/Hanks Assoca. 612-484-8531 

POWER CARD CORP, 391 Totten Pond Rd, Waltham, 
MA 02159. Tel: 617-890-6789, TELEX: 948073, FAX: 617- 
890-1390; Sfe. Mgr.'Fredric Cohen 

POWER COMPONENTS CO, Vanguard Electronics 
Co, 1480 W. 178th St, Gardena, CA 90248, Tel: 213-323- 
8120, TWX: 910-346-7067, FAX: 213-329-8427; FSC No.: 
213-329-8427; Sis. Mgrj Ken Fmtey 

POWER CONVERSION, INC., Hawker SIddeley 
Group, Ltd.-London, England, 280 Midland 
Avenue, Saddle Brook, NJ 07662, Tel: 201-79&4800. 
TELEX: 130292, FAX: 201-796-5777; EmpL: 700; Sis. 
Mgr.- James Sullivan, V.P. Sis.; Dist. Mgr: Lori Forkan 
... D*1513 

POWER CONVERSION PRODUCTS, 42 East St, Box 
380, Crystal Lake, IL 60014, Tel: 815-459-9100, TWX: 910- 
634-3356, ESYLNK: 62940261, FAX: 815-459-9118; FSC 
No.: 31751; EmpL: 150; S/s. Mgr: C. Seyer 

POWERCUBE CORP, Sub. Unitrode Corp, 8 
Suburban Pk. Or, Billerica, MA 01821, Tel: 617-667-9500, 
FAX: 508-667-6280; FSC No.: 31557; EmpL: 200; S/s. 
Mgr: Roger LaFontaine 


Hewlett-Packard 


Quality Reconditioned Equipment 


Rent 


Fill your short-term needs 
fast...Save working capital. 


-J Purchase Substantial savings with 

reconditioned instrumentation... 
fully warranted and calibrated. 

Spectrum Analyzers • Signal Generators • Counters' 
Power Supplies • Call With Your Requirements 


RAG ELECTRONICS, INC. 

21418 Parthenia Street 
Canoga Park, California 
91304-1597 
Local (818)998-6500 


Nationally Call 

1 ( 800 ) 732-3457 

In California 

1 ( 800 ) 272-4225 


North American offices oniy. For worldwide reps & distributors, see Vol. W. 


EEM 1989 

























Manufacturers and Sales Offices Directory 


POWERE 



FAX; 516-333-6512 

POWER DESIGNS, INC., 1700 Shames Dr^ Westbury, 
NY 11590, Tel: 51 &-333-6200, TWX: 510-222-6561; Empl: 


48; Sis. Mgr.- Mary Loop. D«1984-1989 

Local Distributors 

AZ Phoenix, U.S. Instr. Rentals . 602-257-1345 

CA Los Angeles, EIL Instrs.. 213-685-7020 

CA N. Hollywood, O'Haltoran Assocs.. 213-877-0173 

CA Pato Alto. O'Haltoran Assoca. 415-969-1600 

CA Santa Clara, EIL Instrs.. 408-727-0396 

CO Denver, EIL Instrs. . 303-534-4160 

CT Middletown, EIL Instrs.. 203-346-6646 

FL Palm Bay. EIL Instra. 305-725-8300 

GA Atlanta, US. Instr. Rentals. 404-955-4473 

IL Chicago, EIL Instra . 312-430-2292 

IN Indianapolis, EIL Instra . 317-545-1373 

KS Kansas City, US. Instr. Rentals . 913-677-0011 

KY Louisville, EIL Instra. 502-454-3420 

MD Sparks, EIL Instra . 301-771-4800 

MA Burlington, EIL Instra . 617-272-9450 

Ml Detroit, US. Instr. Rentals. 313-493-1919 

MN Minneapolis, US. Instr. Rentals ....... 612-881-3743 

MO St Louis, U.S. Instr. Rentals. 314-454-0210 

NJ Belmar, Accutest Instra. 201-681-6560 

NJ Rockaway, A&J Assoca . 201-625-3169 

NM Albuquerque, US. Instr. Rentals. 505-884-0529 

NY Great NecK The Instr. Mart ... 516-487-7430 

NY Hauppauge, EIL Instra. 516-231-6333 

OH Cincinnati, US. Instr. Rentals. 513-863-4446 

OH Dayton, EIL Instra .. 513-435-2134 

OK Oklahoma City, US. Instr. Rentals. 405-525-2659 

PA Philadelphia, EIL Instra . 609-488-0474 

TX Dallas, EIL Instra . 214-931-1236 

TX Houston, EIL Instra. 713-271-3100 

UT Salt Lake City, US. Instr. Rentals. 801-582-0116 

VA Springfield, EIL Instra. 703-569-2611 

WA Springfield, EIL Instra. 206-575-1888 

Can Toronto, EIL Instra. 416-624-6660 


THERMSTRATE* 

FAX; 714-582-6722 

POWER DEVICES INC., 27071 Cabot Rd, Bldg. 114, 
Uguna Hills, CA 92653, Tel: 714-582-6712; EmpL: 5; Sis. 


Mgr: R G. Freuler. C*1699 

Local Sales Offices & Reps 

CA Agoura, Westpower Assoca . 818-706-2550 

CA Del Mar, Westpower Assoca. 619-481 -3721 

CA Laguna Hills, Westpower Assoca. 714-582-6716 

CA Santa Clara, Engrg Assoca.. 408-988-5001 

CT Cheshire, Eva-Tec Mktg.. 203-272-4234 

GA Alpharetta, Southeast Power Compa 

. 404-664-5460 

GA Norcross, Southeast Power Compa .. 404-448-2458 

IL Chicago, L&W Power Corp.. 312-852-6464 

IL Naperville, L & W Power Corp,. 312-416-9969 

MD Baltimore, Delta Tech. Sla Co.. 301-655-2533 

Mi Detroit, L&W Power Corp. . 313-451-1150 

MN Hopkins, Steve Forsythe & Assoc. .... 612-933-8267 

NH Amherst, Eva-Tec Mktg. . 603-673-4830 

NJ Ringwood, JL Sla Assoca .. 201-962-6315 

NY Ronkonkoma. JL Sla Assoca. 516-737-2801 

NC Charlotte, S.E Power Compa. 704-846-8532 

NC Greensboro, S.E Power Compa. 919-275-4711 

NC Henderson, Southeast Power. 919-438-4450 

OH Wickliffe, Walter J. Brauer & Assoc. ... 612-933-8267 

OK Tulsa, Nova Mktg . 918-660*5105 

OR Tigard, Vantage Corp. . 503-620-3280 

PA Hatboro, Delta Tech. Sla, Inc.... 215-957-0600 

TX Austin, Nova Mktg. 512-343-2321 

TX Dallas, Nova Mktg. 214-750-6082 

TX Houston, Nova Mktg . 713-988-6082 

WA Bellevue, Vantage Corp. . 206-455-3460 

WV Charleston, Burl Burgess & Assoca... 304-465-0742 

Wl Milwaukee, L & W Power Corp. . 414-782-0799 

Can Montreal, Gidden-Morton Assoca ..... 514-335-9572 

Can Ottawa, Gidden-Morton Assoca . 613-838-4480 

Can Toronto, Gidden-Morton Assoca. 416-671-8111 


POWER DYNAMICS INC., 59 Lakeside Ave., P.O. Box 
539, West Orange, NJ 07052, Tel: 201-736-5722, TELEX: 
666173(PDI), FAX: 201-736-8930; FSC No.: 60046; S/s. 
Mgr: James Papianni; D/s/. Mgr: Lyle Scott ... A*1666; 

0*1506-1509,1916; D*1514-1515 


Local Sales Offices & Reps 

AL Huntsville, Electro Sla, Inc.. 205-883-9648 

CA Laguna Niguel, David Budge & Assoc. 

. 714-582-8720 

CA Mountain View, Bart Budge Assoca .. 415-961-0940 

CA San Diego, David Budge Assoca. 619-471-2554 

CO Broomfieid, SummitWest Mktg. 303-460-9600 

FL Miramar, DaivTech Sla, Ina . 305-963-6142 

GA Atlanta, Electro Sla, Inc. . 404-394-1122 

IL Palatine, Qolbeck & Milota Assoca, Inc. 

. 312-705-0602 

KS Shawnee Mission, Microtronics, Inc.... 913-262-1444 
MD Baltimore, Muncy-Semless Assoca ... 301-484-6376 
Ml Grand Rapids, R.P. Urban Assoca .... 616-245-0511 

MN Minneapolis, RK Sla. 612-571-1001 

MO St Charles, Microtronics, Ina . 314-946-8500 

NH Amherst, DA Crowley & Assocs. 603-673-7050 

NJ PL Pleasant, Jade Mktg . 201-899-8108 


NY Fayetteville, C. W. Floring Assoca, Inc. 

. 315-637-4552 

NY Scottsville, C. W. Floring Assoca, Inc. 


. 716-8884614 

NC Raleigh, Barker Assoca. 919-876-0282 

OH Kettering Electro-Com. 513-299-0864 

OH Mansfield, Electro-Com. 419-756-5746 

OR Tigard, Electronic Comp. Sla . 503-245-2342 

NJ W. Berlin, Muncy-Semless Assoca .... 609-346-4402 

TX Dallas, Rem-Air Comp.. 214-234-1069 

UT Salt Lake City, Aspen Sla, Inc. . 801-467-2401 

WA Mercer Island, Elctm. Comp. Sla. 206-232-9301 

PR Old San Juan Stn., Casanova IndL Sla Corp. 

. 809-753-8674 

Can Downsview, Tienkay, Inc. . 416-736-1221 

Local Distributors 

AR Ft Smith, Radio, Inc.. 501-646-5200 

CA Chatsworth, Fuses Unltd.. 818-882-1515 

CA El Segundo, Force Elctma. 714-522-1324 

CA Livermore, Fuse-Corn. 415-449-1313 

CA Mountainview, Energy Sla.. 415-969-0800 

CA San Diego, Fuses Uniimited/Westem Fuse 

. 618-569-9620 

CA San Diego, Sigma Elctma . 619-565-2000 

CA San Jose, Force Elctma. 408-435-1324 

CA San Jose, Rose Elctma . 408-943-0200 

CA So. San Francisco, Peters-DeLaet Inc. 

. 415-873-9595 

CO Arvada, Denver Wintronics. 303-431-7161 

CT Hamden, Connector Co. . 203-288-0044 

CT Wallingford, Sager Elect Supp. Co..... 203-265-4600 

FL Ft Lauderdale, KSM Elctma. 305-971-5900 

FL Ft Lauderdale, Stock Elctma . 305-978-9875 

GA Atlanta, KSM Elctma . 404-458-2013 

IL Crystal Lake, Sub-Sem . 312-782-3954 

MA Canton, Impact Sla ... 617-821 -1500 

MA Framingham, Now Elctma. 617-872-5876 

MA Hingham, Sager Elect Supp. Co... 617-749-6700 

Ml Troy, Empire Elctms. 313-585-8130 

MN New Brighton, Parts I. 612-633-8079 

MO St Louis, Beckwith Elctma . 314-343-6463 

NJ Englewood Cliffs, Castle Inda. 201-592-0200 

NJ Ftorham Park, Sandi Elctma ... 215-785-3500 

NY Hauppauge, Sager Elctms. 516-348-1300 

NY Johnson City, Help Elctma . 607-729-3528 

NC Raleigh, Sager Sva Plus Elctma. 919-850-9550 

OH Cincinnati, Schuster Elctms. 513-489-1400 

OH Twinsburg Schuster Elctms. 216-425-8134 

OK Oklahoma City, Radio, Inc.. 405-789-0741 

OK Tulsa, Radio, Inc. 918-587-9123 

OR Beaverton, Micro Power Elctma . 503-626-7086 

PA Bristol, Aim Elctms . 215-785-3500 

TX Austin, Southwest Elctma . 512-837-8971 

TX Dallas, Off The Shelf Compa . 214-247-0052 

TX Dallas, Southwest Elctma . 214-234-3050 

TX Farmers Branch, Force Elctma . 214-247-9955 

TX Houston, Force Elctma. 713-561-8644 

TX Richardson, Off The Shelf Compa_ 214-238-0808 

TX Stafford, Southwest Elctma. 713-240-4000 

UT Salt Lake City, Standard Supp. Co..... 801 -486-3371 

UT W. Valley City, Wintronics.. 801-966-0236 

WA Redmond, Energy Ste. . 206-883-2343 

WA Redmond, FuseCom. 206-881-2442 

Can Downsview, OnL PS Compa . 416-665-9546 


POWER ELECTRONICS CORPORATION, 30 
industrial Dr, Londonderry, NH 03053, Tel: 603-623-8888; 
Empt: 100; S/s. Mgr: Matthew W. Pierson 



FAX: 412-925-4393 


POWEREX, Westinghouse, GE, Mitsubishi, Hiiiis 
SL Youngwood, PA 1 ^97, Tel: 412-925-7272, TWX; 510- 
468-2840; EmpL: 600; S/s. Mgr: John Johanson; D/s/. 
Afgr.'Dick Levitre . A*2202 


Local Sales CXfices & Reps 

CA Agoura Hills, Westpower Assoca . 818-706-2550 

CA Del Mar, Westpower Assoca. 619-481-3721 

CA Laguna Hills, Wes^wer Assoca. 714-582-6716 

CA Sacramento, Frank Huelman.. 916-676-0131 

CA Santa Clara, Engineering Assoca Corpi 

4Qg.g0Q_5QQ-| 

CO D^ver, tindb^ Ca . 303-758-9033 

CT Cheshire, Eva-1^ Mktg. 203-272-4234 

FL Maitland, Eia Ina. 305-660-9600 

GA Alpharetta, Southeast Power Compa 

. 404-664-5460 

GA Norcross, Southeast Power Compa .. 404-448-2458 

IL Chicago, L&W Power Corg. 312-852-6464 

IN Carmel, Giestir^ & Assoca. 317-844-5222 

lA Cedar Rapida Dy-Tronix, Ina. 319-377-8275 

KS Leawood, D^Tronix, Ina. 913-339-6333 

KS Wichita Di^Tronix, Ina . 316-838-0884 

MD Baltimora Data Tech. Sla, Ina. 301-655-2533 

MA Boston, Ed Freeley . 508-620-3446 

MA Dudley, Eva-Tec Mktg. 508-949-3620 

Ml Detroit L&W Power Corp.. 313-451 -1150 

MN Minneapolia PSI Co.. 612-944-8545 

MO Bridgeton, Dy-Tronix, Ina . 314-291-4777 

NH Amherst Eva-Tec Mktg . 603-673-4830 

NJ Ringwood, J&L Sla Asioca, Ina. 201-962-6315 

NM Albuquerque, Lindbera Co.. 505-881-1006 

NY Ithaca Dean, Ina .. 607-257-1111 

NY Ronkonkoma J&L Sla Assoca, Ina ... 516-737-2801 

NY Wappingers Falla Bob Dean, Ina. 914-297-6406 

NC Chartotta Southeast Power Compa .. 704-846-8532 

NC Greensboro, Southeast Power Compa 

. 919-275-4711 

NC Henderson, Southeast Power Compa 


OH Cincinnati, Giesting & Assoca . 513-385-1105 

OH Cleveland, Giesting & Assoca . 216-261-9705 

OH Coiumbua Giesting & Assoca. 614-487-1520 

OK Tulsa NOVA Mktg . 918-660-5105 

OR Tigard, Vantage &rp. . 503-620-3280 

PA Hatboro, Delta Tech. Sla, Ina. 215-957-0600 

PA Pittsburgh, Bear Mktg . 412-531-2002 

PA Southamptoa J&L Sla Assoca, Ina ... 215-355-1497 



Laboratory Grade Low Voltage & 
High Voltage Power Supplies 



An Authorized 
Stocking Distributor 


Nationally Call 
l-(800)-732-3457 
In California 
l-(800)-272-4225 

RAG ELECTRONICS, INC. 

21418 Parthenia St. Canoga Park, C A 91304 • (818) 998-6500 




EEM 1989 


North American offices oniy. For worldwide reps & distributors, see VoL W. 
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POWERE Manufacturers and Sales Offices Directory 


PA Youngwood, Bob Hirche. 412-925-4468 

PA youngvvoQd,Powerex, lna-USA/lntL. . 412-925-7272 
TX Austin,NOVAMldg,lnd ..... ..V 5^2-343-2321 
TX Dallas,NOVAMk^lna 214-759-^ 

TX Houston, NOVA Mk^ Inc............. 713-988-6082 

UT Salt Lake City, Undberg Co. .. 801-277-2643 

WA Bellevue,VantageCorpi .. 206-455-3460 

Wl Milwaukee^ L&W Power Corp:......... 414-782-0799 


Can Montreal, CXisl, Gidden-Moiton Assocs. 

..................._.......... 514-335-9572 

Can Ottawa, Ont, Gidden-Morton Assocs. 

..... 613-838-4480 

Can Toronto, Ont, Gidden-Morton Assocs. 

...... 416-671-8111 

Can Vancouver, EC., Blakewood Elec Sys, Inc. 

.... 604-261-8099 


Local Distributors 

AL Birmingham, Industrial Elec Supp. Ca 

. 205-956-8504 

AL Huntsville,Hamilton/Avnet . 205-837-7210 

AL Huntsville,TimeElctmc . 205-721-1133 

AZ Chandler, Hamilton/Avnet.. 602-961-6411 

AZ Tempe, Time Eictmc. 602-967-2000 

CA Agoura Hills, Pacesetter Eictms.. 818-991-3984 

CA Agoura Hills, Time Elctma. 818-707-2890 

CA Anaheim, Pacesetter Eictms. —. 714-777-4711 

CA Anaheim. Time Eictms. .. 714-937-0911 

CA Chatsworth, Time Eictms... 818-998-7200 

CA Costa Mesa, Avnet Eictms. . 714-754-6111 

CA Costa Mesa, Hamilton Electro Sla .... 714-641-4100 

CA Culver City, Hamilton Electro Sis.. 213-558-2000 

CA Gardena Hamilton/Avnet..... 213-217-6700 

CA Ontario, Hamilton/Aynet.. 714-989-8816 

CA Sacramento, Hamilton/Avnet. 916-920-2216 

CA San Diego, Hamilton/Avnet. 619-571-7510 

CA San Diego, Time Eictms..j. 619-586-1331 

CA Sari Jose, Pacesetter Elctma. 408-436-8822 

CA Sunnyvsde, Hamilton/Avnel. 408-743-3355 

CA Sunnyvaia Time Elctma.. 408-734-9888 

CA Torranca Time Elctma. 213-3280880 

CA Woodland Hilla Hamilton/Avnet. 818-594-0404 

CO Englewood, Hamilton/Avnet. 303-799-7814 

CO Englewood, Time Elctma. 303-799-8851 

CT Cheshira Time Elctma . 203-271-3200 

CT Danbury,Hamilton/Avnet. 203-797-2800 

CT East Hartford. R & S Eictms. Distra ... 203-528-9901 

CT East Haven, J.V. Eictms. . 208469-2321 

FL Ft Lauderdala Hamilton/Avnet. 305-971-2900 

FL Ft Lauderdala Time Elctma. 305-484-7778 

FL Orlando, Time Elctma.. 305-841-6565 

FL St Petersburg, Hamilton/Avnet. 8185783930 

FL Winter ParK Hamilton/Avnet. 407-6283888 

GA Norcrosa Hamilton/Avnet. 404447-7507 

GA Norcrosa Time Elctma.. 404-4484448 

IL Bensenvilte, Hamilton/Avnet. 312-8687700 

IL Chicago, Newark Elclma . 312-784-5100 

IL Elmhurst, Semiconductor Specialista Ina 

. 312-2781000 

IL Wooddala Time Elctma. 312-350-0610 

IN Carmel, Hamilton/Avnet. 317-844-9333 

IN Ft Wayna Bell Inda.. 2184283422 

IN Hammond,WESCO .. 312-454-6970 

IN Indianapolia Bell Inda.. 317-875-8200 

lA Cedar Rapida Advent Elctma . 3183680221 

lA Cedar Rapkte, Hamilton/Avnet... 318362-4757 

KS Lenexa Hamilton/Avnet. 9188888900 

KY LexingtoaHamilton/Avnet . 6082581475 

MD Columbia GRS Elctma ... 301-995-6744 

MD Columbia Hamilton/Avnet.. 301-9983500 

MD Columbia Time Elctma. 301-964-3900 

MA Norwood, Gerber Elctma. 617-769-6000 

MA Peabody, Hamilton/Avnet . 508531-7430 

MA Peabody, Time Elctma . 508532-6200 


POWER-ONE 


DC POWER SUPPLIES 



TOLL FREE (Outside N Y.) 


800 / 431-2625 


Ml Grand Rapida Hamiiton/Avnet .. ..... 618243-8805 

Ml Madison Heighta Galco Elctma ...... 318542-9090 

Ml Novi, Hamilton/Avnet. 318347-4270 

MN Edina Time Elclma .. 612-8381250 

MN Minnetonka Hamilton/Avnet. 612-932-0600 

MO Earth City, Hamilton/Avnet . 314-344-1200 

MO St Louia Time Elctma . 314-391-6444 

NH Manchester, Hamilton/Avnet .. 603-624-9400 

NJ Camden, GRS Elctma .. 608964-8560 

NJ Cherry Hill, Hamilton/Avnet. 609-424-0100 

NJ Deptford, Thomson Consumer Elctma 

.. 6088582353 

NJ East Hanover, Delbum Elctma, Inc. ... 201-884-0800 

NJ Faifield, Hamilton/Avnet. 201-5783390 

NJ Pine Brook, Time Elctma. 201-882-4611 

NM Albuquerqua Hamiiton/Avnet . 5087681500 

NY East Syracrusa Time Elctma. 315-432-0355 

NY Fairport Time Elctma .. 7183888853 

NY Freeport Semtex Inda Corp.. 5182280200 

NY Hauppauga Hamilton/Avnet. 518231-9800 

NY Hauppauga Time Elctma. 5182780100 

NY Plainview, ACI Elctma. 518293-6630 

NY Rochester, Hamilton/Avnet. 7184789130 

NY Roma Rome Elctma . 318337-5400 

NY Syracrusa Hamilton/Avnet. 31&437-2641 

NY Westbury,Hamilton/Avnet..... 518997-6868 

NC Charlotta Elecb'onics Mktg Corp.. 704-394-6195 

NC Charlotla Time Elctma.. 704-522-7600 

NC Raleigh, Hamilton/Avnet. 9188780810 

OH Cincinnati, Hughes Peters . 518351-2000 

OH Cievelanci CAM/RPC Elctma . 210461-4700 

OH Cleveland, Darrah Elec.. 218631-0912 

OH Columbua Electronics Mktg. Corp..... 614-299-4161 

OH Columbua Hughes Peters. 614-294-5351 

OH Dayton, Electronics MktgCorp.. 513-4384711 

OH Dayton, Hamilton/Avnet. 513-439-6700 

OH Dayton, Hamilton/Avnet (MIL) . 513-439-6733 

OH DubliaTime Elclma .. 614-761-1100 

OH Highland Heighta Electronics MktgCorp. 

. 216442-3441 

OH Solon, Hamilton/Avnet . 2183485100 

OH Westervllla Hamilton/Avnet . 614-882-7004 

OK Tulsa Allair Ca. 918252-5781 

OK Tulsa Hamilton/Avnet. . 918252-7297 

OR Beavertoa Almac Elctma Corp.. 503-6288090 

OR Beaverton, Hamilton/Avnet. 503-627-0201 

OR Portland, Dunn Elctma . 508285-0214 

OR Portland, Time Elclma. 508684-3780 

PA King of Pmssia Time Elctma. 218337-0900 

PA Mara Almo Elctma. 412-931-5990 

PA Philadelphia Almo Elctma. 2186984003 

PA Pittsburgh, CAM/RPC Elctma . 412-782-3770 

PA Pittsburgh, Hamilton/Avnet. 412-2814150 

TX Austia Hamilton/Avnet. 512-837-8911 

TX Austia Time Elctma. 512-3383051 

TX Canrolltoa Time Elctma . 214-241-7441 

TX Dallaa Hamilton/Avnet. 214-3088104 

TX El Pasa International Elctma. 9185983406 

TX HoustoaAltaIrCo... 713462-3029 

TX Richardsoa Allair Co.... 214-231-5166 

TX Stafford, Hamilton/Avnet . 7182487733 

UT West Valley, Time Elctma . 801-9788181 

VA Charlottesviila Vir^nia Elea Compa .. 804-2964184 

WA Bellevua Almac Elctma Corp. . 206-6489992 

WA Redmond, Hamilton/Avnet . 206-867-0149 

WA Redmond, Time Elctma . 208882-1600 

WA Spokana Almac Elctma Corp. .. 508924-9500 

WV CharlestoaMcJunldnCorp... 304-3485211 

Wl Mequoa Taylor Elea Ca .. 414-241-4321 

Wl Milwaukea Marsh Elctma. 4144786000 

Wl Waukesha Hamilton/Avnet.. 414-784-4510 

WY Gllletta WESCO. 307-687-0014 

Can Burnaby, BC, Hamiiton/Avnet... 604-437-6667 

Can Burnaby, BC, ITT/R/^ Electronics .... 604-291-8866 

Can Calgary, Alberta Hamilton/Avnet . 4082589380 

Can Calgary, Alberta ITT/RAE Elctma .... 4082588575 

Can Concord, Ont, RT/RAE Elctma . 4187381144 


Can Dartmouth, Nova Scotia ITT/RAE Elctma 

..... 902-4682350 

Can Edtnontoi% Alberta ITT/R^ Elctrna 


.. 403-4514001 

Can Mississauga Ont, Hamilton/Avnet.... 416-677-7432 

Can Mississauga Ont, Time Elctma. 416-672-5300 

Can Monctoa New Brunswick, rnr/RAE Elctma 

. 506-857-8011 

Can Nepean, Ont, Hamitton/Avnet . 6182681700 

Can Nepean, Ont, RT/RAE Elctma. 6182687406 

Can St Laurent Que., Hamilton/Avnet. 514-3381000 

Can St Laurent Que, RT/RAE Eictms .... 514-3387697 
Can Stoney Cr^ Ont, Westinghouse Canada Ina 

... 416-664-3300 

Can Wiltovtfdate,Ont,ElectroSonfc,Ina ... 416494-1666 


Can Winnipeg, Manitoba RT/RAE Elclma 

..... 204-7888401 

POWER FUNCTIONS ENGINEERING, 3831 Cavalier 
Dr, Garland, TX 75042, Tel: 214-278-0996; EmpL: 9 


POWER GENERAL, Unitrode Corp, 152 Will Dr, Canton, 
MA02021, Tel: 617-828-62mTWX: 710-348-0200; EmpL: 
300; Sl!s. Mgr.* Steve Dutton, NatL Sla M£^. 

POWER INSTRUMENTATION DIV, Datapower, Ina, 
3545 Cadillac Ave, Costa Mesa CA 92626, Tel: 714-754- 
4400, TWX: 910-5981560, FAX: 714-754-5407 

POWER INTEGRITY CORP, 1834 Pembroke Rd, 
Greensboro, NC 27429-0682, Tel: 9183789773, 808 
237-6260, TELEX: 9183781301; Ste. Mgr. Jarr^ T. 
Fesmire 

POWERLINE,INC, Chloride Power Eictms, 200 
Butterfield Dr, Ashland, MA 01721, Tel: 508-881-7329, 
TELEX: 5161003630, FAX: 508879-8669 

POWER MAGNE-TECH CORPORATION, 441 High 
Street Perth Amboy, NJ 08861,Tol: 201-8284700, TELEX: 
284401PMCX3, FAX: 201-8264706; Bnpl: 65; Sfe. Mgr: 
Arthur Zuckerman; IXst. Mgr: Arthur Zudkerman 

... . A-2419 

POWERMARK, See Topaz, Inc, 9192 Topaz Way, 
San Diego, CA 92123 

POWER/MATE, See RTE Power/Mate 

POWERNETICS LTD, Clarence St Loughboroug^ Leica 
ENG LE11 1DX, Tel: 0509 214153, TELEX: 34306, FAX: 
0509 262460; EmpL: 105; S/!s. Mgr: Margaret A Foggon, 
Mktg Svca K^. 



FAX: 805-388-0476 

POWER-ONE D.C. POWER SUPPUES, 740 Calle 
Plana Camarilla CA 93010, Tel: 808987-8741, TWX: 918 
3381297; FSC Na: 54407; EmpL: 480; Dist. Mgr: Julius 


HIrsch, Dir. of Distrba . 0*1990-1997 

Local Sales Offices & Reps 

AL HuntevillaMon^omeryMktg,Ina .... 208830-0498 

AZ Tempa Sya SI& of AZ. 602-464-9989 

CA Orange County, A-F Sla Engrg. 714-641-2903 

CA Pasadena A-F Sla Engrg . 213-681-5631 

CA Santa Clara Nova-Tronix, Ina . 408727-9530 

CO Denver, Quorum 3 ... 308799-8100 

CT HamdeaDatcom. ... 2082887005 

FL Clearwater, Eiectrocraft. 8185782277 

FL Coral Springa Eiectrocraft. 308753-8666 

GA Norcrosa Montgomery Mktg Ina . 404-447-6124 

IL Chicago, M. Gottlieb & Assoca . 312-7781151 

IN Carmet Technig Mktg CorpL .. 317-844-8462 

IN Ft Wayna Technig Mktg Corg. 219432-5553 

lA Cedar Rapida JTl Sla Engrg.. 3183982232 

KS Olatha ATS . 918782-8702 

KY Louisvilla Technig Mktg Corpi . 502-8981377 

MD Timonium, Eastern Compa Sla. 8082283851 

MA Waltham, Datcom, Ina. 617-8914600 

Ml Grand Rapida Rathsburg Assoca Ina 

. 6189487400 

Ml Southfield, Rathsburg Assoca Ina .... 3185589700 

MN Minneapolia George Russell & Assoca 

. 612-854-1166 

MO St Louia ATS . 314-8782921 

NM Albuquerqua Sya Sla of AZ. 5088882901 

NY Great Neck, Trionic Assoca . 516-4682300 

NY Syracusa Nycom, Ina. . 315-437-8343 

NC C^, Montgomery Mktg Ina. 919467-6319 

NC Raleigh, Montgomery Mktg Ina. 918851-0010 

OH Columbua Tom Muirigan Ca. 614457-2242 

OK Tulsa Advance Tech. Sla . 918664-0482 

OR Portland, W3 . 5086289871 

PA W. Conshohockea Eastern Comp. Sla 

. 218825-8610 

TX Dallaa Advance Tech. Sla...... 214-3481300 

TX Houstoa Advance Tech. Sla ......... 7184483888 

UT Salt Lake City, Quorum 3 . 801-9489227 

WA SeattlaW3...... 2082880210 

Wl Milwaukea M. Gottlieb & Assoca. 414-5464466 

Local Distributors 

AL Huntsviila Arrow Elctma . 208837-6955 

AL Huntsviila Bell Inda . 205-837-1074 

AL Huntsviila Pioneer Elctma. 208837-9300 

AZ Phoenix, Sterling Elctma . 602-2682121 

AZ Phoenix,WyleLabs ....._....... 602-437-2088 

AZ Tempa Arrow Elclma . 602-437-0750 

AZ Tempa Bell Inda 602-9687800 

CA Calabasaa Wyle Laba. . 818-8889000 


North American offices only. For worldwide reps & distributors, see VoL W. 
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POWER 


Manufacturers and Sales Offices Directory 


CA CanogaPlt,FLW. 81S-719-0037 

CA Chatsworth,AnowElctms... 818-701-7500 

CA Costa Mesa, FLW . 714-751-7512 

CA Garden Grove, Bell Inds.. 714-895-7801 

CA Gardena, Bell Inds. . 213-515-1800 

CA Irvine,WyleLabs.. 714-863-9953 

CA LosAlarnltos,CoinpurnechElctrns. ... 714-826-0866 

CA Los Angeles, Wyle Labs... 213-322-9953 

CA Mta View, Boll Inds. . 415-960-1440 

CA Newport Bch., Arrow Elctms... 714-838-5422 

CA Rocklin, Bell Inds. 916-652-0414 

CA Sacramento^ Bell Inds.. 916-652-0414 

CA Sacramento, Wyle Labs.. 916-638-5282 

CA San Diego, Arrow Elctms.. 619-565-4800 

CA San Diego, Bell Inds.. 619-268-1277 

CA San Diego, l=LW. 619-434-5251 

CA San Diego, Wyle Labs.. 619-565-9171 

CA San Jose, Compumech Elctms.. 408-280-6446 

CA Santa Clara, Wyle Labs. . 408-727-2500 

CA Sunnyvale, Arrow Elctms.. 408-745-6600 

CA Sunnyvale^ Bell Inds.. 408-745-0400 

CA Sunnyvale, Bell Inds.. 408-734-8570 

CA Thousand Oaks, Bell Inds.. 805-499-6821 

CA Tustin, Arrow Elctms.. 714-838-5422 

CO Aurora, Arrow ElctmSL. 303-790-4444 

CO Denver. Bell Inds.. 300424-1985 

CO Denver. Wyle Labs.. 303-457-9953 

CO Englewood, Sterling Elctms. . 303-792-3939 

CT New Haven, Greene^haw Ca . 203-265-3333 

CT NorwalK Pioneer Elctms. . 203-853-1515 

CT Wallingford, Arrow Elctms. .. 203-265-7741 

CT Wallingford, Sterling Elctms. . 203-265-9535 

FL AitanxMite Springs, Arrow Elctms.. 407-682-6923 

FL Altamonte Springs, Pioneer Elctms. ... 407-834-9090 

FL Deerfield Bch, Pioneer Elctms.. 305-4238877 

FL Deerfield Bch., Bell Inds.. 303421-1997 

FL Ft Lauderdale, Arrow Elctms.. 305-4238200 

FL Largo, Bell Inds. . 813541-4434 

FL Miami, Elctra Equip. Co. . 303526-6000 

FL Palm Bay, Arrow Elctms.. 407-323-0252 

FL Tampa, Elctm. Equip. . 8139830810 

GA Norcross, Arrow Elctms. . 404-4438252 

GA Norcross, Bell Inds.. 404-662-0923 

GA Norcross, Pioneer Elctms. . 404-4431711 

ID Boise, Radar Elec.. 2033332227 

IL Arlington Heights, C. W. Elctms.. 312-4339880 

IL Bensonvijle; Voyager Elctms. . 312-8631300 

IL Elk Grove Village, Bell Inds.. 312-6431910 

IL Elk Grove Village, Pioneer Elctms. .... 312-4939680 

IL Itasca, Arrow Elctms. . 312-2530500 

IL Northbrook, Classic Comps . 312-272-9650 

IL Urbana, Boll Inds. 217-3231077 

IN Ft Wayne, Bell Inds. 2134233422 

IN Indianapolis, Arrow Elctms . 317-2439353 

IN Indianapolis, Bell inds . 317-8738200 

IN Indianapolis; Classic Comps. 317-872-4777 

IN Indianapolis, Pioneer Elctms . 317-8437300 

lA Cedar Rapids, Arrow Elctms. 3133937230 

lA Cedar Rapids, Bell Inds . 313395-0730 

lA Cedar Rapids, Dee; Inc..... 3133637551 

KS Lenexa, Arrow Elctms. 913541-9542 

KS Lenexa, Pioneor. 913-492-0500 

KS Overland Pk, Sterling Elctms. 9132335589 

LA Westwego, Sterling Elctms. 504-4331418 

MD Baltimore; Arrow Elctms. 301-995-6002 

MD Columbia, Arrow Elctms. 301-995-6002 

MD Gaithersburg, Pioneer Elctms . 301-921-0660 

MD Rockville, Arrow Elctms . 301-424-0244 

MA Binghamton, Pioneer Elctms . 617-7438211 

MA Canton, Impact Sales. 617-821-1500 

MA Lexington, Pioneer Elctms. 617-861-9200 

MA Newton, Greene-Shaw Co.. 617-9638900 

MA Woburn, Arrow Elctms . 617-6530900 

MA Woburn, Sterling Elctms. 617-9336200 

Ml Ann Arbor, Arrow Elctms . 313971-8220 

Ml Ann Arbor, Bell Inds. 313971-9093 

Ml Grand Rapids, Arrow Elea. 613243-0912 

Ml Grand Rapids, Pioneer. 616-6931800 

Ml Uvonia, Chelsea IndL RS Elctms . 3135231155 

Ml Livonia, Pioneer Elctms . 313944-3355 

MN Eden Prairie, Pioneer . 612-944-3355 

MN Edina, Arrow Elctms. 612-8331800 

MN Fridley, Voyager. 612-571-7766 

MO St Louis, Arrow Elctms. 314-567-6888 

MO St Louis, Chelsea IndL Olivo Elec. .... 314-997-7709 

MO St Louis, Pionoor. 314^2-4350 

NE Uncoln, Scott Elctms. 402-4638221 

NE Omaha, Scott Elctms. 402-734-6750 

NH Hudson,Bellinds . 603882-1133 

NH Manchester, Arrow Elctms .. 603-668-6968 

NJ Fairfieldt Arrow Elctms . 201-538-0900 

NJ Marlton, Arrow Elctms. 2139231800 

NJ Pine Brook, Pioneer Elctms . 201-575-3510 

NJ & Plainfield, Sterling Elctms. 201-7637000 

NJ W. Berlin, GCI . 603768-6767 

NM Albuquerque, Arrow Elctms . 5032434566 

NM Albuquerque, Bell Inds . 503292-2700 

NM Albuquerque, Sterling Elctms.. 503884-1900 


NY Binghamton, Pioneer . 607-722-9300 

NY Hauppauge, Arrow Elctms. 513231-1000 

NY Mamaroneck, Logkxsmp Elctms . 914-6939332 

NY Melville, Arrow Elctms. 513391-1300 

NY Rochester, Arrow Elctms .. 713427-0300 

NY Rochester, Pioneer Elctms . 713427-9999 

NY Rochester, Pioneer Elctms . 713381-7070 

NY Rochester, Zeller Elctms . 713254-8840 

NY Woodbury, Pioneer Elctms . 513921-8700 

NC Charlotte, Pioneer Elctms . 704-527-8188 

NC Raleigh, Arrow Elctms. 913876-3132 

NC Winston-Salem, Arrow Elctms. 913725-8711 

OH Centerville; Arrow Elctms. 513-4335563 

OH Cleveland, CAM/RPC Elctms . 216-461-4700 

OH Cleveland, Pioneer Elctms . 213587-3600 

OH Dayton, Bell Inds. 513-4338660 

OH Dayton, Bell Inds (Military). 513-434-8231 

OH Dayton, Pioneer Elctms . 5132339900 

OH Solon, Arrow Elctms . 2132433990 

OK Tulsa, Arrow Elctms. 913252-7537 

OK Tulsa, Sterling Elctms. 918-6632410 

OR Beaverton, Arrow Elcfrns. . 503-645-6456 

OR Portland, Bell Inds. 503-6336500 

OR Portland, Radar Elec. . 503232-3404 

OR Portland, Wyle Labs. 503-640-6000 

PA Horsham, Pioneer Elctms . 215-674-4000 

PA Monroeville, Arrow Elctms. 412-8537000 

PA Pittsburgh, CAM/RPC Elctms . 412-782-3770 

PA Pittsburgh, Pioneor Elctms . 412-782-2300 

Rl WarwicK Major Edwards Elctms. 401-7237400 

TN Nashville, Bell Inds. 613367-4400 

TX Austin, Arrow Elctms. 512-835-4180 

TX Austin, Pioneer Elctms . 512-835-4000 

TX Austin, Sterling . 512-8331341 

TX Austin, Wyle Labs. 512-834-9957 

TX Carrollton, Arrow Elctms . 214-380-6464 

TX Dallas, Force Elctms . 214-247-9955 

TX Dallas, Pioneor Elctms . 214-3837300 

TX Dallas, Sterling Elctms . 214-2431600 

TX Dallas, Wyle Labs. 214-2339953 

TX Houston, Arrow Elctms. 713530-4700 

TX Houston, Force Elctms. 713561-8644 

TX Houston, Pioneer Elctms. 7139835555 

TX Houston, Sterling Elctms . 713-623-6600 

TX Houston, Wyle Labs. 7138739953 

UT Salt Lake City, Arrow Elctms . 801-973-6913 

UT Salt Lake City, Beil Inds . 801 -2539611 

LIT Salt Lake City, Wyle Labs . 801-974-9953 

VA Richmond, Sterling Elctios . 804-2232190 

VA Sterling, Sterling Elctms. 703742-8400 

WA Bellevue, Bell Inds . 203747-1515 

WA Kent, Arrow Elctms. 2035734420 

WA Richardson, Radar Elec. . 503747-3053 

WA Seattle, Radar Electric. 203282-2511 

WA Seattle; Wyle Labs. 203881-1150 

WA Spokane, Radar Elec.. 503747-3053 

Wl Brookfield, Arrow Elctms . 414-792-0150 

Wl New Berlin, Classic Comps. 414-7835300 

Wl Waukesha, Bell Inds . 414-547-8879 

EXP CA, Los Angeles, Hanex, Inc.. 2135533807 

TX Austin, Advance Tech. Sis. 512-467-9209 



POWER PAC INC. 


FAX: 203-866-4487 

POWER PAC, P.O. Box 777,32 Meadow St, S. Norwalk, CT 
068530777, Tel: 203866-4484; FSC No.: 53998; EmpL: 
140; S/s. Mgr.* Charles Mittel 

POWER-PAK, INC., 6216 Oakton St, Morton Grove, IL 
60053, Tel: 312-966-6000, FAX: 312-966-6009; EmpL: 35; 
S/s. Mgr.-Robert Villari . D*1516 

POWER PRODUCTS DIV, COMPUTER 
PRODS./POWER PRODS., See Computer Proda 
Inc., Fremont, CA. 

POWER-SCIENCE, 7667 Yickers St, San Diego, CA 
92111, Tel: 613292-4322; EmpL: 10; S/s. Mgr.* E Cooper 


ffECHARGEABLE BATTER/ES 


FAX: 415-366-3662 

POWER-SONIC, Box 5242, 3106 Spring St, Redwood 
City, CA 94063, Tel: 413364-5001, TELEX: 348400; EmpL: 
50; S/s. Mgr.* Carl E Fischetti; D/st. Mgr.-Carl E Fischetti 

. D*1517 


Locat Sales Office & Reps 

CA Irvine, English/Damco ................ 714-837-3801 

CO Denver, Rick Moody 303-8933771 

FL Tampa, SRTMktg.. 813-884-4805 

IL Hinsdale; Pete Collins . 312-3239888 

MD Woodbine;DJCElctms. 301-7937020 

MA Norwood, AssoccL Power Prods.. 617-7637516 

MS Jackson, Doby Assocs. 601-981-1138 

MO St Louis Lowell Kangas. 314-821-4050 

NJ Dumont John Hart . 201-3835595 

NC Raleigh, Electronic Mktg. Assocs. 919-847-8800 

NC RalOigh, Positive Comps . 913772-8073 

PA Newtown Sq, Willwam Reeves Assocs 

. 215-3537500 

TX Dallas Power Connection . 214-357-8207 

ioca/ IXstributors 

AK Anchorags RevI. 907-3438790 

CA Long Beach, Battery Specialties . 800-352-3706 

CA Mta View, Energy Sis. 4139630800 

CA Redmond City, HDB Elctms. 4133631388 

CO Denver, Hensley Battery. 303-4533643 

CT Wateitury, Lighting Svcs, Ina . 2037538148 

FL Altamonte SpringsTNR Tech... 803722-7267 

FL Tamps Specialty Distibg.. 813-8733315 

GA Norcross Allied Elctms.. 8034335700 

lA Cedar Rapids Iowa Radio. 3133934510 

LA Lafayetts Ralph's Elctms. 313233-0105 

LA New Orleans Wra a Allen Suppi Co. 

. 8034639528 

MA Sharon, Adcour. 617-784-3996 

MA Wellesley Hills Target Elctms. 617-2332545 

Ml Brighton, Applied Power . 313221-1331 

MO Maryland Hgts, Chelsea Inds. 314-997-7709 

NE Uncoln, Scott Elctm. Suppt. 402-4630221 

NJ Pinebrook, Ussco. 201-882-8015 

NY Ridgewood, JA McDermott Corp.. 212-456-3606 

OH Cleveland, Security Prods Co.. 213451-1400 

TX Austis Galtronics. 512-837-7470 

TX Ft Worth, Allied Elctms. 8034335700 

TX Texas city, Elctm. Suppi . 4039434401 

VA Arlingtoa Arlington Elctms . 703524-2412 

WA Redmond, Energy Sis . 206-8832343 


POWER SOURCES INTERNATIONAL INC, Sources 
Electronics, 3106 Sleepy Hollow Dr, Stockton, CA 95209, 
Tel: 2034738747. TWX: 5136035831, FAX: 203473 
8742 


Blldr Power Star, Inc. 


FAX: 714-261-5381 

POWER STAR, INC, 17346 Eastman SL Irvins CA 
92714, Tel: 714-261-5377, 803854-9420; EmpL: 15; S/s. 


Mgr.* Les OLennick. D*22232227 

Lx3cal€ales Offices & Reps 

OR Portland, Underwood & Hanify. 503224-0583 

TX Dallas Seaton Corp.. 214-380-0414 

WA Bellevus Underwood & Hanify. 2036431793 


poujer sojitchco^k 


FAX: 201-641-7871 

POWER SWITCH CORPORATION, 50 Graphic Placs 
Moonachis NJ 07074, Tel: 201-641-4544; EmpL: 33; S/s. 


Mgr.* Danice Donito .. . 0*1998-2001 

Lxjcal Sales Offices & Reps 

CA SantaClarsSAE .. 403988-0700 

CA Westlake VL, The TricamoCa. 8034933177 

CO Aurors High Technig. Assocs. 303-6931990 

FL MelboumsVM2Mktg.. 303984-1918 

IL Berkeley, ESA Tech. Mktg.. 312-544-0120 

IN Indianapolis STB & Assocs . 317-844-9227 

MD Middletown, ET/Woolard Ca . 301-371-4500 

MN MinneapolisElectro-Serv.. 612-3333475 

MO Grandview, a R Burton Assocs. 8137635385 

MO St Louis GM Brown &Assoa . 314-741-4424 

NJ Franklin Lakes Hansen & Hughes .... 201-8438900 

NY Cazenovis&T./WoolardCa ..i...... 313655-8145 

NY Greenlawn, Hansen & Hughes .. 513754-3608 

OH Cleveland,BradcorElctms .. 213261-0888 

OH Dayton, Bradcor Elctms.. 216-671-1200 

PA Hatboro, Electro Rep Engrg . 215-674-4421 


North American offices oniy. For workiwide reps & distributors, see VoL W. 
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POWER 


Manufacturers and Sales Offices Dir^ory 


Rl Providence, ISM.. . . . 401-351-7348 

SC Pickens, S.T./Woolard Co... 803-878-3830 


POWER SYSTEMS, INC., 45 Griffin Rd, South, 
Bloomfield, CT 06002, Tel: 2^726-1300, TWX: 710-425- 
8778, FAX: 203-726-1495; FSC No.: 50463; EmpL: 250; 


^. Mgrj Leon Gedacht. . D*2003 

Lxxial Sales Off ices & Ref^ 

AZ Tempe, A5Co. .. 602-968-4923 

CA Los Gatos, Luscombe Engrg. of San Francisco 

...... .... 408-370-2020 

CA Mission Viejo, The Powerhouse, Inc. .. 714-770-9009 

CO Parker, A5 Co. .... 303-841-3651 

CT Broadbrook, CoiTHStech, ina. 203-623-8014 

AL Decatur. RK Welter &ASSOCS... 205-350-3441 

FL Mt Dora, RK Welter &ASSOC&, Inc. .. 904-357-3011 
GA Dunwoody, R K Welter & Assocs., Ina 

.. 404-390-9718 

IL Rolling Meadows, Eagle Tech. Sis..... 312-991-0700 

MD Timonium, Bresson Assoca, Ina. 800-523-5512 

MA Tyngsboro, Conptech, Ina. 508-649-3030 

MN Ann Arbor, Augnat Assocs. . 313-668-3134 

MN Edina, Mel Foster Tech. Sis., Ina. 612-941-9790 

NJ Franklin Lakes, Hansen & Hughes .... 201-848-8900 


NY Mendon, Marchese, Marsey & Barden, Ina 

. 716-582-2240 

NY N. Syracusa Marchese, Marsey & Barden, Ina 


.. 315-458-6920 

OH Akron, Augnat Assocs.. 216-273-1211 

PA Narberth, Bresson Assocs., Ina. 215-664-6460 

TX Houston, Barry Sis, Inc.. 713-784-5860 

TX Richardson, Barry Sis, Inc.. 214-234-0255 

UT Salt Lake City, A5 Co.. 801-483-1034 

VA Forrest, Bresson Assocs. .. 800-523-5512 

WA Kirkland, Northwest Comps. Sis. . 206-828-4838 

Can Burnaby, BC, Davetek Mktg, Inc.. 604-430-3680 


POWER SYSTEMS & CONTROLS, INC, 3206 Lanvale 
Ave, Richmond, VA 23230, Tel: 804-355-2803, FAX: 804- 
358-0498; EmpL: 55 


POWER SYS. GRP, Rantec Div., Emerson Elec. Co, 
9401 Oso Ave, Chatsworth, CA 91311, Tel: 818-885-8223, 
TWX: 910-493-1247; FSC No.: 04971; EmpL: 265; Sis. 
Mgr: Fred Silver 


POWERTEC, INC. 


FAX: 818-998-4225 

POWERTEC POWER SUPPLIES,INC., Div.of 
Astec America, 20550 Nordhoff SL Chatsworth, CA 
91311-6168, Tel: 818-882-0004, TELEX: 277483, TWX: 
910-494-2092; EmpL: 349; S/s. Mgr: Barry A. Chenes 
. . D«2004-2020 

POWERTECH, INC, 0-02 Fairiawn Ave, Fairlawn, NJ 
07410, Tel: 201-791-5050, TELEX: 353970; FSC No.: 
32953; EmpL: 49; S/s./I^gr.* Chris Marino 

POWER TECHNOLOGY COMPONENTS, A Div. of 
Microsemi Coip, 23201 S. Normandie Avei, Torrance, 
CA 90501, Tel: 213-534-3737, FAX: 213-530-5609 


POWER TECHNOLOGY, INC, P.O. Box 9769, Little 
Rock AR 72219, Tel: 501-568-1995, TWX: 910-722-7313, 
FAX: 501-568-1994; EmpL: 85; S/s. Mgr: John Webb 


POWER TEN, INC., 486 Mercury Dr, Sunnyvale, CA 
94086, Tel: 408-738-5959, FAX: 408-738-4326; FSC No.: 
61987; S/s. Mgr: Vince Mutascio. D*2021 


Local Sales Offices & Reps 

AL Huntsville, Reynolds & Assocs. . 205-881-9362 

AZ Phoenix, Jayson Co, Ina .. 602-867-1964 

CA Los Aiamitos, Power Specialists ...... 213-594-9418 

CA San Diego, Power Specialists ... 619-726-4799 

FL Melbourne, Reynolds & Assocs. ...... 800-255-1965 

GA Atlanta, Reynolds & Assoca .. 404-934-8525 

MA Acton, Framar .. 617-263-2285 

NY Faliport, Hi-Tec Sla. 716-223-5922 

NC Ral^h, Reynolds & Assoca.. 919-872-6668 

PA Glenside,Koebert .. 215-887-2310 

TX Austin, Eberts Elctma Sla . .. 512-258-1067 

TX Utexo, Eberts Elctma Sla ... 409-687-4342 

WA Bellevue, A J. Smith Co. ... 206-746^770 

Can N. Vancouver, BC, Jerome & Francis 

. 604-986-1286 

Can Toronto, Duncan Instruments .. 416-742-4448 


POWERTREND, INC, 1111 Rancho Conejo Blvd, Sta 
401, Newbury Pk, CA 91320-1415, Tel: 805-496-2945, 
FAX: 805-498-6880; Sis. Mgr: R Jones 


POWERTRON, See Industrial Test Equipment Co, 
inc, FAX: 516-883-7155 

POWERTRON, Contraves Goerz Corp, 3821 Barranger 
Dr, Charlotta NC 28210. Tel: 704-525-8962, TELEX: 572- 
444 

POWERTRON CORP., Rta 15, P.O. Box 932, Dept E, 
Sparta, NJ 07871, Tel: 201-579-5599. TELEX: 136198; Sis. 
Mgr: William E Cannon; Dist. Mgr: William E Cannon 
.... D«2022 

POWR-UPS CORP., Brookhaven R&D Plaza 1 Roned 
Rd, Shirley, NY 11967, Tel: 516-345-5700, 1-800-333- 
POWR; EmpL: 50; Sis. Mgr: Darlene DiRosa 

. .. B*1298-1299 


Local Sales Offices & Reps 

CA Valencia Blair Randle & Assoa.. 805-259-3326 

IL Oak Brook, AG. Erickson . 312-323^1367 

IL Oak Brook AG. Erickson Assoc....... 312-573-1367 

MO St Charlea Drives Plua Inc. . 314-441-7765 

NJ Waidwick Motora Controls & Reducers Inc. 

.. 201-670-0270 

OH Dover, AJ Assocs..... 216-343-2224 

Local Distributors 

IN Ft Wayna PHC Inds, Ina.. 219-423-9461 


NY Long Island City, B & B Motor & Control Corp. 

. 800-638-7808 

NY Long Island City, B & B Motor Control Corp. 

. 718-784-1313 

OH Cincinnati, Cincinnati Belting & Transmission 

.. 513-621-9050 

OH Copley, Ohio Brake & Clutch Corp: ... 216-666-4192 

PPG PRODUCTS CORPORATION, 7516 Central 
Industrial Dr, Riviera Beach, FL 33404, Tel: 407-848-9606, 
TWX: 510-952-7611; FSC No.: 33178; EmpL: 100; Sis. 
Mgr: Nick Emick 

PPD, INC., 6001 Resco Ct, Raleigh, NC 27613, Tel: 919- 


781-3955, FAX: 919-781-4980 . A*1163-1169 

Local Sales Offices & Reps 

NC Raleigh, Godwin Assocs. . 919-878-8000 

PPM, INC., 5385 Harper Rd, Cleveland, OH 44139, Tel: 
216-349-2300, FAX: 216-349-2302; EmpL: 20; S/s. Mgr: A 
LBIetcher ... D*1334 

Local Sales Offices & Reps 

AL Huntsvilla Jim Springer, Inc... 205-883-4163 

AZ Phoenix, J. Smith & Assocs. . 602-267-0981 

CO Denver, J. Smith & Assocs. . 303-597-5343 

Ml FemdalaTibyCo.. 313-547-3550 

NM Albuquerqua J- Smith & Assocs.. 505-345-6501 

OH Cleveland, Tlby Co.. 216-371-5335 

OH Dayton, Tiby Co.. 513-277-3822 


PRACTICAL AUTOMATION, INC, 2 Research Dr, 
Shelton, CT 06484, Tel: 203-929-5381, TELEX: 6813310, 
FAX: 203-929-9941; EmpL: 150; S/s. Mgr: R M. Banzaca 

PRD ELCTRNS., DIV. OF HARRIS CORP, see Harris 
Corp, PRD Electronics Div. 


Irecicontact, inc. 


FAX: 215-757-8025 

PRECICONTACT, INC., 835 Wheeler Way, Langhome, 
PA 19047, Tel: 215-757-1202, TELEX: 37-29448; FSC No.: 
60197; EmpL: 100; S/s. Mgr: Stephen Lawler 
.. C*1510-1513,1718 


Local Sales Offices & Reps 

AL Huntsvilla Electramark . 205-830-4400 

CA Chatsworth, First Rep. 818-718-6155 

CA San Diego, Qualtronics. 619-695-0118 

CA San Josa Applied Elctm. Mktg. . 408-971-9377 

CO Englewood, Megatronix .. 303-799-3700 

GA Norcrosa Etectrsunark. . 404-446-7915 

IL Schaumburg, Tech-Tron Sis. Inc. . 312-843-7530 

IN Greenwood, Valentine & Assoca . 317-888-2260 

IN South Bend, Valentine & Assoca . 219-288-7070 

lA WestDesMoineaSPSAssoca....... 515-225-0607 

KS Olathe, SPS Assoca. 913-764-4460 

MD Towson, Arbotek . 301-825-0775 

MA Norwood, The Mac Innis Co.. 617-762-8090 

MN Maple Grova Design Technig.. 612-424-7605 

MO Earth City, SPS Assoca. 314-291-0521 

NE Panama SPS Assoca . 402-477-7227 

NJ Marlton, Naudan Assoca. 609-983-5300 


NY Port Washington, Ashtec, Ina ......... 518-767-0336 

NY Victor, Integrity Mktg. Ca ............. 718924-3671 

OH Cincinnati, Makin & Assoca........... 518871-2424 

OH Cleveland, MaWn & Assoca. .......... 2182487370 

OH Columbua Makin & Assoca .. .....: 614-8485424 

OK Tulsa Component Technig .. 9187482107 

OR Portland, Elctm. Mktg Grp... 503-684-5935 

TX Austia Component Technig_... ... 512-2582450 

TX Dallaa ComixMients Technig ......... 214-7888831 

TX Houstoa Components Technig.. 718961-1262 

UT Salt Lake City, Charles Fields & Assoca 

.. 801-531-6177 

VA Hamsonburg Blueridge Proda........ 703-433-0990 

WA Cattaroy, Electronic Mktg Gig .. 508922-2718 

WA Redmond, Electronic Mktg Grg. 208882-0962 

WA Vancouver, Electronic Mktg Grg. 208254-4572 

Can Burnaby, EC, Vitel Elctma .. 604-4381136 

Can Markhara OnL Avotronics.. 4184782024 

Can Ontario, Avotronics . 416-4782024 

Can Points Claira Qua, Avotronics. 514-697-2135 

Local Distributors 

AZ Litchfield Park GBElctma ............ 602-9383984 

AZ Phoenix, Future/Cetec . 602-272-7951 

AZ Tempa Cypress Elctma .. 602-9682256 

CA Buena Pk, Cypress/RPS Elctma ...,. 218744-0355 

CA Chatsworth, Future/Cetec. 818700-0914 

CA Irvine, Future/Cetec.. 714-250-4141 

CA Oranga Electronic Connexions Corp. 

. ... 714-9982901 

CA San Diego, Cypress/RPS Elctma. 618292-5611 

CA San Diego, Future/Cetec. 6182785020 

CA San Josa Cypress Elctma. 4089488400 

CA San Josa Future Elctma .. 4089489100 

CO Denver, CSID, Ina . 308292-9594 

CO Westminster, Future Elctma. 303-650-0123 

CO WheatridgaCypress Elctma .. 308431-2622 

CT Bethel, Future Elctma . 2087489594 

CT Bridgeport, Park Distra . 2083688414 

CT EastHaven,J.V. Elctma .. 20S4682321 

CT Wallingford, Cronin Elctma, Ina. 2082683134 

CT Wallingford, Sager. 208265-4600 

FL Altamonte Springa Future Elctma .... 308767-8414 
FL Clearwater, Electronic Precepts of FL 

.... 8185389781 

FL Clearwater, Future Elctma.. 813-441-4771 

FL Orlando, Reptron Elctma . 3087381112 

FL Tampa Reptron Elctma . 818854-2351 

GA Altanta Reptron Elctma .. 404-4481300 

GA Atlanta Future Elctma. . 404-441-7676 

IL Crystal Laka Subsem . 815-459-4139 

IL Lisla Componenta Inc. .. 312-852-7707 

IL Palatina OHM Elctma, Ina . 312-3585500 

IL Schaumburg Future Elctma.. 312-882-1255 

IL Schaumburg Reptron Elctma . 312-882-1700 

IN Indianapolia Mar Elctma ..317-8784510 

MD Baltimora Source Compa . 301-3387171 

MD Columbia Aztech Elctma. 301-995-6800 

MD Columbia Future Elctma. 301-9981222 

MA Andover, Aved Elctma. 617-6883800 

MA Hingham, Sager . 617-749-6700 

MA Needham, Cronin Elctma. 617-4485000 

MA Westborough, Future Elctma.. . . 617-3682400 

MA Wilmingtoa J.V. Elctma.. 617-273-4300 

Ml Detroit, Reptron Elctma.. 3185282700 

Ml Livonia Future Elctma . 318261-5270 

MN Eden Prairie, Future Elctma . 612-944-2200 

MN Minnetonka Reptron Elctma.. 612-938-0000 

MO Kansas City, Walters Elctma . 818531-7015 

MO St Charlea Firufiegan Elctma.. 314-946-6201 

NH Salem, Sager. 6088981348 

NJ Bellmawr, Mid-Atlantic Elctma.. 608931-5303 

NJ Berlla GCI Corp.. 608768-6767 

NJ Fairfield, Future Elctma. 201-227-4346 

NJ Mt LaureL Future Elctma. . 6087787600 

NJ Parsippany, North American Sla Ca .. 201-2981123 

NJ Springfield, Route Elctma. 201-3787710 

NM Albuquerqua Bestech . 508298-0034 

NM Albuquerqua Connecting Corr^ Div. 

...,... 5083488921 

NY Brooklyn, Connector Resources . 7183882208 

NY Hauppauga Future Elctma ... 518234-4000 

NY Hauppauge,JacoElctma. 5182785500 

NY Hauppauga Sager. 5183481300 

NY UverpooL Future Elctma . 318451-2371 

NY Rochester, Future Elctma ........... 718272-1120 

OH Daytoa Televox, Ina. 518294-4499 

OH Mansfield, Rush Elctma Distra, Ina ... 4187582322 

OH Soioa Reptron Elctma .. 2183481415 

OH Worthington, Reptron Elctma, Ina .... 614-436-6675 
OR Beavertoa Component Re^rces .... 503-641-8488 

OR Beavertoa Cypress Elctma. 503-641-2233 

OR Beavertoa Future Elctma .. .._ 503-6489454 

PA Wayna Peak Elctma . 2182989000 

PA York EC.I. . 717-8485334 

Rl WarwickCal-GregCompa .. 401-738-6170 

TX Allen, Prime DIstrbg Ca ... 214-231-0170 

TX Austia Southwest Elctma .. 512-837-8971 

TX Dallaa Cypress Elctma ..... 214-8681435 
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PREMA 


Manufacturers and Sales Offices Directory 


7X Richardson, Future Elctm& . 214^437-2437 

TX Richardson. Jaco Elctms.. 214-235-9575 

TX Richardson, Southwest Elctma. 214-234-3050 

TX Stafford, Southwest Elctms.. 713-491-4900 

UT Sait Lake City, Future Elctms.. 801-972-8489 

WA Bellevue, Future Elcbm. 206-881-8199 

WA Bothell, Cypress Elctm&.;. 206-622-6833 

WA Seattle Pacific Elctma. 206-575-1050 

Can Calgary, Altx, Future Elctma. 403-235-5325 

Can EdmofTton, Albi, Future Elctma. 403-438-2858 

Can Ottawa, Future Elctma .. 613-820-8313 

Can Pointe Claire Que, Future Elctma .... 514-694-7710 

Can Toronto, Ont, Future Elctma. 416-638-4771 

Can Vancouver, &C., Future Elctma. 604-438-5545 

Can Winnipeg, Manitobe Future Elctma ... 204-339-0554 


PRECI-DIP, See Mill-Max Mfg Corp. 

PRECISION COMPONENTS, INC, 1110 W. National 
Ave Addison, IL 60101, Tel: 312-543-6400, FAX: 312-628- 
8788 


PRECISION CONTROL MANUFACTURING, INC., 

1509 B Queen Anne Ave N, Seattle WA 98109, Tel: 206- 


281-9380; FSC Ne: 64782 ..... A«2141 

LoceJ SsJes Offices & Reps 

WA Seattle Precision Control Ina.... 206-281-9380 
Local Distributofs 

CA Granada Hilte, Lion Elctra, Ine. 818-363-0993 


PRECISION DIGITAL CORP, 80 CoolkJge Hill Rd, 
Watertown, MA 02172, Tel: 617-924-2256, FAX: 617-924- 
9219 

PRECISION ELECTRONICS. 9101 King Ave, Franklin 
Park, IL 60131. Tel: 312-678-5350, FAX: 312-678-0511; 
EmpL: 25; Sis. Mgr: William Stow 


PRECISION EXTRUSIONS, INC, Box 120, Bensenvilte, 
IL 60106, Tel: 312-766-0340, FAX: 312-7680495; EmpL: 
185; Sfe. Mgr.'Richard Ziehm 



FAX: 219-253-6570 

PRECISION FABRICATION tECHNOLOGIES, 
INC, State Road 16 W, Monon, IN 47959, Tel: 1-800-558- 
7297,219-253-6666; Empl: 62; Sis. Mgr: Joseph Rogers; 


Orsf. Afgr.* Duane Nagel . C«1079-1083 

Local Sales Offices & Reps 

CA Saratoga Edward King & Assoca. 408-741-0434 

CA Valencia Lessing 8 Assoca . 805-295-0225 

CT Old SaytxooK FJS Assoca. 203-388-5374 

FL Tampa SRT Mklg.. 813-884-4805 

IL Park Ridge Bob Bums & Assoca. 312-823-9360 

MA Burlington. FJS Assoca. 617-273-5959 

NJ Medford, Champion Elctra Sla. 609-983-0932 

NY Islandia Schmitt Mktg Corp.. 516-582-5888 

OH Dayton, Baehr, Greenleaf & Assoca .. 513-439-0724 

OH Westlake Baehr, Greenleaf & Assoca 

. 216-892-1770 

OH Worthington, Baehr, Greenleaf & Assoc. 

. 614-847-0220 

OR Portland, Caruso & Co. . 503-620-0375 

PA Warrensdale Baehr, Greenleaf & Assoc 

. 412-934-3088 

TX Dallae S.W. Mktg Assoca . 214-341-8631 

TX Houston^ aW. Mktg Assoca. 713-537-8166 

WA Bellevue Caruso & Co.. 206-455-8811 

Wl Colgate Rep One & Assoca. 414-628-4016 


.ri PRECISION 
iMnLTERS.INC. 


FAX: 607-277-4466 

PRECISION RLTERS, 240 Cherry SL Ithace NY 14850, 
Tel: 607-277-3550, TELEX: 646846; FSC No.: 66-ll-F & 
66-11-1; EmpL: 95; Sis. Mgr: D. F. Chandler 
. . A*1682,1716-1724; D«1017-1020 


CA Pleasonton, SECCO Saiee INc. 418484-1030 

CO Broomfield. Hannah-Hiil, Inc. 303-460-0602 

AZ Phoenix, Western Region Sla Off. .... 602-953-0345 

DC Arlington, Gans & Pugh. 703-527-3262 

FL Osprey, Dick Ridgewell Co.. 813-484-2020 

LA New Orleane Abcor, Inc. 504-833-5861 

MD W. Friendship, Gans & Pugh Assoca 

. 301-442-2189 

MA Beverly, Ellis Assoca . 617-922-2015 

MO Manchester, Vertec Assoca, Inc. 314-394-6242 

NM Albequerque Hannah-Hill, Inc. 505-292-4098 

NY Saug^ee Bedeep, Inc. 914-246-3031 

PA North Walee Cans & Pugh Associatee Inc 

214-699-6655 

TX l^doe ABCOR Inc713486-9251 

VA Arlington, Gans & Pugh Assoca . 703-527-3262 

WA Bellevue Topp Engrg Sla. 206-747-5400 

EXP Can./Ottawe Ont, Rayonics ScL. 613-521-8251 

Can Downsview, Ont, Rayonics Scientific 

. 416-736-1600 

Can SL Laurent Que, Rayonics Sd. 514-335-0105 


PRECISION GRAPHICS INC, 59 La Grange St, Raritan, 
NJ 08869, Tel: 201-707-8880, FAX: 201-707-8884; EmpL: 
36; Sfs. Mgr.'Robert T. Weissman 

PRECISION INTERCONNECT. 16640 SW 72nd Ava, 
Portland, OR 97224, Tel: 503-620-9400, TELEX: 36-0963; 
FSC Nc: 60381; EmpL: 260; S/s. Mgr: Walt Harwood 
. C-1917-1919 


Local Sales Offices & Reps 

CA Hayward, Predsion Interconned ...... 415-785-1277 

DE Wilmington, Precision Intercbnnect.... 302-798-7071 

NH Portsnxiuth, Predsion Interconnect ... 603-433-5802 
OR Portlarxj, Predsion Interconned . 503-620-9400 


PRECISION LAMP, INC, 681 Portal SL Cotati. CA 94931, 
Tel: 707-792-0333, FAX: 707-792-2738; FSC No.: FSCM 
58451; EmpL: 25 

PRECISION MECHANISMS, 44 Brooklyn Ave, Westbury, 
NY 11590, Tel: 516-ED3-5955; FSC No.: 08127; Empl: 26; 
Sis. Mgr: Leon N. Canid< 

PRECISION METAL PRODUCTS CO, Centennial IndL 
Pit, Peabody, MA 01961-6026, Tel: 508-532-5500, FAX: 
508-532-9403; FSC No.: 86577; Empl: 54; Sis. Mgr: 
Robert H. Degnan 

PRECISION MICROELECTRONICS, 1000 E Campbelt 
Ste 106, Richardson, TX 75081, Tel: 214-4374141, FAX: 
214-644-2771; Empl: 350; Sis. Mgr: C. G. Willis 

PRECISION POWER SYSTEMS, 1840 Industrial Circle 
Longmont CO 80501, Tel: 303-443-6250, FAX: 303-678- 
8360; Empl: 75; Sis. Mgr: Linda Tholen 




FAX: 319-394-9280 

PRECISION RESISTIVE PRODUCTS, INC., P.O. Box 
189, Highway 61 South, Mediapolie lA 52637, Tel: 319- 
394-9131, TWX: 510-100-8039; Empl: 65; S/s. Mgr: Oscar 


Cline; D/sf. Mgr.-Oscar Cline . A*2032-2033 

Local Sales Offices & Reps 

AL Huntsville Hughes & Assoce .. 205-533-9108 

CA Anaheim, Impad Electme Inc. . 714-533-1351 

CA Los Altoe Fraurrian Assoc. . 415-941-0660 

CA San Diego, KCE. 619-278-7640 

CO Denver, Williams Assocs. . 303-3734730 

IL Chicago, Ellinger Ste. . 312-763-1570 

IN Greenwood, Vdentine Assocs.. 317-888-2200 

MA Waltham, Jesco, Ina. 617-893-0094 

Ml Warren, DEM Elctms. Sle. 313-575-9444 

MN Minneapolie Inti Sle. 617-831-8423 

NJ Mountainside Kevtron Elctme. 201-654-7600 

OH Clndnnati, G & H Ste. Ca. 513-272-0580 

TX Richardsem, CampNon Sis. Co. . 214-238-8145 

WA Seattle W3 Assocs, Inc.. 206-285-2667 




FAX: 813-546-9515 


PRECISION SPECIALTIES, INC, 19414 Londelius SL 
Northridge CA 91324, Tel: 818-349-9774, FAX: 818-772- 
7577; FSC Na: 66785; Empl: 5 

PRECISION STANDARD TIME, INC, 105 Fourier 
Avenue Fremont CA 94539, Tel: 415-6564447, FAX: 415- 
656-1671; Sfe. Mgr.-Ken Brandt 

PRECISION TECH. SEWING, 921 E Charleston Rd, Palo 
Alte CA 94303, Tel: 415-856-2128, FAX: 415-856-1638 

PRECISION TUBE, Church Rd & Wissahickon, N. Walee 
PA 19454, Tel: 215-699-5801, FAX: 215-699-0761; FSC 
Ne: 82413; Empl: 240; Ste. Mgr: William J. McNeil 

PREFERRED ELECTRONICS, INC, Main Une Dr, P.O. 
Box 248, Westfield MA 01086, Tel: 413-568-2301, TELEX: 
955-329, FAX: 413-562-7275; Empl: 175; Ste. Mgr: John 
Vaughan 



FAX: 312-438-5522 

PREH ELECTRONIC INDUSTRIESJNC., 470 E Main 
SL Lake Zurich, IL 60047-2578, Tel: 312-4384000, 
TELEX: 297-112 PEI; FSC No.: 36-3193682; Empl: 7; Ste. 
Mgr: Ken Wood. A*2142; B«1830.1882; C«1514 


Local Sales Offices & Reps 

AL Huntsville Hughes Assoce. 205-533-9108 

AZ Phoenix, More Ste, Ine . 602-788-9181 

CA Carlsbad, Bart Budge Assoce . 619471-2554 

CA Mtn. View, Bart Budge Assoce. 415-961-0940 

CO An/ade Arrowhead CSI/Ste. . 303423-5597 

CO Littleton, Anodyne Tech. Ste... 303-979-2435 

CT Cheshire Macinnis . 203-272-8877 

FL Miami, Indl Compe. 305477-0387 

GA Norcrose Hughes Assoce. 404^2-1587 

IL Des Plainee Essco Assoce. 312-298-5310 

MD Columbie L D. Lowery, Ine. 301-381-0225 

MA Norwood Madnnis Ca. 617-762-8090 

Ml Troy, C.a Jensen & Assoce. 313-643-1652 

MN Bkx>mington, Electronic Sle Agy. . 612-884-8291 

MS Corinth, Hughes Assoce. 601-287-2915 

MO SL Louie Jim Amberg . 314-946-5777 

NJ Woodbridge John Chirico Assoce .... 201-855-9600, 

NC Cary, Hughes Assoce . 919-467-7029 

OH Qncinnatt Bob Gilbert & Assoce . 513-574-1932 

OR Portland SPS Elctme . 503-297-6919 

PA Broomalt LD. Lowery Ine . 215-356-5300 

TN Jonesbore Hughes Assoce . 615-753-2719 

TX Round Rock, Encore Tech. Compe ... 512-388-7930 

UT Salt Lake City, Arrowhead CSI/Sle ... 801-268-8440 

WA Redmond SPS Elctme. 208-885-5257 

Can Markham, OnL Avotronics Ltd. 416475-2024 

Local Distributors 

CA Belmont LoDan Elctme lixx. 415-592-4600 

CA Gardene California Switch & Signal .. 213-770-2330 

CO Arvade Denver Beta Wintronic . 303431-7161 

CT Norwalk, Cobra Compe. 203-847-6442 

FL Large LoDan Elctme, Ine . 813-586-2851 

IL Arlington Hgte, LoDan Elctme. 312-398-5311 

IL Wheeling, Hawk Elctme . 312-459-4030 

MA Hingham, Sager Elctrl Supp. Ca. 617-749-6700 

MA Hopedate, Teccon Elctme. 617478-8544 

MA Westborough, In Stock Prode Co. .... 617-870-5750 

NJ . Camden, Gea Radio Supp. Ca. 609-9848560 

NY Bohemie Key Compe. 516-567-7500 

NY Hauppauge Broadline Elctme. 516-2314100 

NY Hempstead,ElctraEquipL.. 516-538-5510 

NY Rochester, Whirlwind Music Distre ... 716-663-8820 

OH AkroaAescoElctme. 218-762-8818 

OR Beavertoa Component Resources .... 503-641-8488 

PA Harrisburg, Cumberland Elctme ...... 717-232-5999 

TX Dallas, Off the Shelf Compe. 214-247-0052 

WA Seattte, Radar Elee. 206-282-2511 

Can Londoa OnL C. M. Peterson Ca Ltd 

. 5194343204 

Can Montreat Quei, Ferro Technique. 514341-3450 

Can Scarborough, OnL Carsten Elctrne Ltd 

. 416495-9999 

Can Toronto, OnL Atlas Elctme Ltd. 416-789-7761 

Can Willowdala OnL Electrosonic Ina. 4184941666 


Local SsHes Offices & Reps 
AL Huntsvilte, Burnette Techno-Metrics Ina 

... 205-830-2832 

CA Laguna Hills, Elotek Sye, Ina. 714-8304856 


PRECISION RESISTOR CO., INC., 10601 75 St N, 
Largo, FL 34647, Tel: 813-541-5771, TELEX: 821788; FSC 
No.: 48615; Empl: 45; Ste. Mgr: Arleen Reid 
.. A*2034-2039 


PREMA PRECISION ELECTRONICS, INC, 6290 
Sunset Blvd, Suite 1126, Los Angeles, CA 90028-8770, 
Tel: 213463-2294, TWX: 910-321-2903, FAX: 213463- 
4319 
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PREMIE 


Mamifacturers and Sales Offices Directory 


FAX: 212-993-9211 

PREMIER METAL PRODS. CO., 381 Canal PL, Bronx, 
NY 10451, Tei: 212-993-9200; EmpL: 75; Sis. Mgr: 


Anthony E Bozza ... 0*1084-1085 

Loca/Sa/es OfifAces & Reps 

AZ Phoenix, Scientific Dvcs.. .. 602-957-0401 

CA Fontana, Premier Metal. 714-829-3089 

CA Huntington Bcft, Scientific Dvca. 714-840-3501 

CA San Jose; Scientific Dvcs. . 408-554-0455 

CO Denver, AKI Enterprises . 303-338-4488 

CT East Haven, Eagle Assoca .. 203-467-6542 

GA Marietta, Adams & Assocs. . 404-973-0853 

IL Elmhur^ Utronix SI&.. 312-834-1100 

KS Kansas City, Delltron Ca . 816-436-6445 

MD Burtonsvilla Eastern Instrmn.. 301-384-8500 

MA Needham, Eagle Assocs. . 617-444-3446 

Ml Brighton, Electronic Sources. 313-227-3598 

MN Minneapoiia J.EM. Anderson Ca. 612-823-6459 

MO Florissant Delltron Co........ 314-839-0033 

NM Albuquerque, Scientific Dvcs... 505-293-3494 

NY New Hyde PaiK, Harris & Aldrich Sis. 

.. 516-488-2622 

NY Yonkera Sonkin Assocs.. 914-968-8282 

NC Qreenboro, Adams & Assocs... 919-272-6838 

PA PenndeL Delta Mktg.. 215-750-1440 

TX Euless, W. Pat Fralia Ca Ina. 817-354-9720 

TX Houston, W. Pat Fralia Co. Ina. 713-772-1572 

WA Redmond, Scientific Dvcs. 206-885-0004 

EXP FL, Ft Lauderdale, GM IntL . 305-434-6617 

Local Distibutors 

AL Binmingham, American Elctra Supp. .. 205-942-4656 

AZ Phoenix, Dalis Elclms.. 602-275-2885 

CA Burlingame, Rose Elctms. . 415-348-2740 

CA San Jose, Quement Elctma . 408-998-5900 

CT Danbury, Pilgrim Eictma. 203-792-7274 

CT Wallingford, Sager EictrL Supp.. 203-265-4600 

IL Elk Grove Village, GBL/Gould Elctma 

. 312-593-3220 

LA Baton Rouga Menard Elctma . 504-355-0323 

MD Baltimora Resco . 301-823-0070 

MD Bethesda, Empire Elctma. 301-656-3300 

MA Hingham, Sager Electrical SuppL. 617-749-6700 

Ml Ann Arbor, Purchase Radio Suppi. 313-668-8696 

MO St Louia Gateway Elctra SuppL . 314-427-6116 

NJ Cranford, Garden State IndL Elea. 201-272-6400 

NJ Hanover, State Elctma PTS . 201-887-2550 

NY Buffak), Summit Distra. 716-884-3450 

NY Hauppauge, Breadline Elea Dist. 516-231-4100 

NY Herrij^ead, Davis Elctra Corp. . 516-483-9200 

NY UC, K L Dalis Ina.. 212-361-1100 

NY New York, Martin Audio/Video Corp. 

. 212-541-5900 

NY Portchester, Wise Compa . 914-939-8600 

NY Rochester, Simeona Elctra Corpi . 716-328-3230 

NY Rochester, Summit Elctma . 716-334-8110 

NC Raleigh, Southeastern Radio... 919-828-2311 

OH Warren, Rem Elctma . 216-248-1636 

PA Allentown, Federated Elctma. 215-437-4481 

PA Horsham, Toner Cable Equip.. 215-675-2053 

PA West Chester, West Chester Elea Supp. 

. 215-696-7500 

SC Charleston, Wholesale IndL Elea...... 803-722-2634 

TN Clarksville, Randolph Hale & Matthews 

.. 615-647-2325 

TN Cookevilla Random & Parks .. 615-526-6184 

TN Nashville; Randolph & Rice. 615-255-5601 

TN Tuiiahoma, Randolph Rice & Williams 

. 615-455-4531 

TX Ft Worth, Swieco Ina. 817-335-6521 

TX Houston, Lenert Co. . 713-225-1465 

VA Arlingtoa Arlington Elctma . 703-524-2412 

WA Seattle, Radar Elea Ca.. 206-282-2511 


PREMIER MICROWAVE, 35 New Broad SL Port Chester, 
NY 10573, Tel: 914-939-8900, TWX: 710-569-1609, FAX: 
914-939-9239; FSC No.: 15870; EmpL: 90; Sfe. Mgr: Mel 
Radnor 


PRCM 


FAX: 815-385-8578 

PREM MAGNETICS, INC., 3521 N. Chapel Hill Rd, 
McHenry, IL 60050, Tel: 815-385-2700; FSC iQo.: 20462; 
EmpL: 150; Sis. Mgr: D. Hertel 
. . A*1288-1291, 2422-2433 


PRES-AIR-TROL CORP^ 1009 Boston Post Rd, 
Mamaroneck, NY 10543, Tei; 914-698-2026; 800-431- 
2625 (outside NY), FAX: 914-698-9456 .. B*1831 

PRESIDIO (XDMPONENTTS, INC., 7185 Construction Ct, 
San Diego, CA 92121, Tel: 619-578-9390, TWX: 310-371- 
6407; FSC Na: 60212 

PRESS-ON PRODUCTS, 21 Factory Rd, Addison, IL 
60101, Tel: 312-628-2255, FAX: 312-543-4414; EmpL: 20; 
Sis. Mgr: T. Cummins 

PRESSURE CONTROLS, INC, 406 Cortlandt St, 
BollevUte; NJ 07109, Tel: 201-751-5002, TWX: 510-600- 
6973; FSC Na: 52193; EmpL: 15; Sis. Mgr: P. Emmarco 

PRESSURE SYSTEMS, IhK!^, 34 Research Dr, Hampton, 
VA 23666, Tel: 804-865-1243, TELEX: 901406, FAX: 804- 
766-2644; EmpL: 88; Sis. Mgr: J.S.yakst)& 

PRESTON SCIENTIFIC, 805 E Cerritos Ave, Anaheirn, CA 
92805, Tel: 714-776-6400, TELEX: 5101004596 ESL UD, 
FAX: 714-776-3660; EmpL: 60; S/s. Mgr: Charles J. 
McGuire 

PRIMELINE, Soltec Corporation, P. O. Box 670, San 
Fernando, CA 91341-0670, Tel: 818-365-0101, TELEX: 
494-3094 SOLTEC Ul, FAX: 818-365-7839; Sis. Mgr: 
Byron Meintire 

PRIME POWER, A Prime Technology Co, Twin Lakes 
Rd, P.O. Box 185, N. Branford CT 06471, Tel: 203-481- 
5721, TWX: 710-452-3092, FAX; 203-481-8937; S/s. Mgr: 
J.L Jamieson 

PRIME TECHNOLOGY, INC, See General 
Resistance, A Prime Technolo^ Co. 

PRIMO CXDMPANY LIMITED, 25-1, 6-Choma Mure, 
Mitakashi, Tokyo, Japan 181, Tel: 0422-43-3121, TELEX: 
2822-326; FSC Na: 0422 49 8865; EmpL: 391; Sis. Mgr: 
KShinai; D«sf./Ifgr.* S. Mizutani 

PRINCETON CASE CXD, INC, 667 Lehigh Avo, Union, NJ 
07083, Tel: 201-687-1750. FAX: 201-687-1755; EmpL: 60; 
Sis. Mgr: S. E Parker 

PRINCETON ELECTRONIC PRODUCTS, Box 101. 
North BrunswIcK NJ 08902, Tel: 201-297-4448, FAX: 201- 
821-5950; EmpL: 29; S/s. Mgr.-H Center; Dist. Mgr: H. 
Center 

PRINCO INSTRUMENTS, INC, 1020 Industrial Hwy, 
Southampton, PA 18966; FSC No.: 48620; EmpL: 70; S/s. 
Mgr: G. G. Pfaff 



Printer 

Products 


FAX: 617-254-6848 

PRINTER PRODUCTS, 25 Denby Road Boston. MA 
02134, Tel: 617-254-1200, TELEX: 951589; EmpL: 200; 
S/s. Mgr: Blaine Wotring; Dist. Mgr: Blaine Wotring 

. 0*1108-1109 

Local Sales Offices & Reps 

CA Anaheim, Paul Porter Printer Prods.... 714-774-8650 

MA Boston, Richard Anger Printer Prods. 

.. . 617-254-1200 

Can Markham,OnL Technical Logistics Support 

. 416-479-1911 

PROBE MASTER, INC, 4898 Ronson CL San Diego, CA 

92111, Tel: 619-560-9676, 800-854-1519, 800-772-1519, 
FAX: 619-560-7354; S/s. Mgr: Dick Press 

PROBE-RITE, INC, P.O. Box 242, Santa Clara, CA 95052, 
Tel: 408-727-0100, TWX: 910-338-0260; S/s. Mgr: Frank 
J. Ardezzone 

PRODELIN CORPORATION, P.O. Box 368, Conover, NC 
28613, Tel: 704-464-4141, FAX: 704-464-5725; EmpL: 
100; S/s./Ifgr-Dan Johnson 


PRODUCTION AUTOMATION, INC, 3160 De la Cruz 
Blvd, Santa Clara, CA 95054, Tel: 408-980-9880, FAX: 
408-980-8018; EmpL: 4; S/s. Mgr.-Bill Mlnnlck; Dist. Mgr: 
BillMinnlck 


PRODUCTS ENGRG. (X)RP, 503 a Vincent Ave, Azusa, 
CA 91702, Tel: 818-963-5879, TELEX: 910-587-1559, 
FAX: 818-9639381; FSC Na: CAGE 3S621; EmpL: 50; 
S/s. Mgr.-Richard Mitchell 

PRODUCTS FOR RESEARCH, 88 Holten SL Danvers, 
MA 01923, Tel: 508-774-3250, TELEX: 940-287, FAX: 617- 
245-1628; EmpL: 22; S/s. Mgr.-Skip Moccia 


PRODUCT 

TECHNOLOGV 

INC. 


FAX: 714-474-1340 

PRODUCT TECHNOLOGY, INC., 2811-B McGaw 
Avenua Irvirw, CA 92714, Tel: 714-474-8998; FSC Na: 


1Z295;EmpL:35... C*1719 

Local Sales Offices & Reps 

CO Broomfield Remark Sis. .. . 3034631758 


PROF. A/V & SPECIALTY PROD. DIV, 2235N-01, St 
PauL .MN 55144-1000, Tel: 612-733-1110, TWX: 913563- 
3712, FAX: 612-7331246; EmpL: 38,351 

PROGRAMMABLE DEVICES, INC, 153T New Boston 
SL Woburn, MA 01801, Tel: 617-9339530, FAX: 617-933 
3654; EmpL: 10 


I—*1^ 

FREQUENCY SYNTHESIZERS 


FAX: 508-486-4495 

PROGRAMMED TEST SOURCES Beaver Brook Rd, 
P.O. Box 517, Littleton, MA 01460, Tel: 5084833008; FSC 
No.: 66381; EmpL: 30.. D*1335 

PROJECTS UNLIMITED, 3680 Wyse Rd, Daytoiv OH 
45414, Tel: 5138931918, TWX: 8104532523, FAX: 513 
8934911; EmpL: 90; S/s. Mgr: Greg Kimpton 



PROLOG, 2560 Garden Rd, Monterey, CA 93940, Tel: 403 
372-4593, TWX: 9133637082; EmpL: 120 

PROTO STAMPING CORP, 811 Kaynyne SL Redwood 
City, CA 94063, Tel: 4133630498, TELEX: 709241, FAX: 
413366-6329; EmpL: 35; S/s. Mgr.-John Bristow 

PROTOTEK, INC, 25 Standen Dr, Hamilton, OH 45015, 
Tel: 513874-5094, FAX: 513874-2252; FSC Na: 60813; 
EmpL: 45; S/s. Mgr: Robert A Shaven Dist. Mgr: Earl 
Rohe 

PSG INDS, 1225 Tunnel Road Perkasie, PA 18944, Tel: t 
213257-3621, TELEX: 827361; FSC Na: 18509; EmpL: 
150; S/s. Mgr: Robert Banion 

PTC INDUSTRIES, INC, 5721 Research Driva Huntington 
Beach, CA 92649, Tel: 2135939547,714-891-7561, FAX: 
714-373-0269; EmpL: 14; S/s. Mgr: Steve Varonka 

PTC TRANSFORMERS, P.O. Box 397, Rising Sun Road 
Bordentown, NJ 08505, Tel: 603298-8200, TELEX: 513 
6833645; EmpL: 25; S/s. Mgr: C. W. Harrison 

PTS CORPORATION, Box 272, Bloomington. IN 47401, 
Tel: 812-824-9331; EmpL: 350; S/s. Mgr: Jeff Hamilton; 
Ofsf. Mgr.-Dawd Meiwid 

PTX-PENTRONIX INC, 1737 Ciootte Uncoln Park, Ml 
48146, Tel: 3133833100, TELEX: 23-0398, FAX: 313 
3839171; EmpL: 21; S/s. Mgr.-J. Schultz 


Z^UNE^ 


FAX: 714-641-9062 

PULIZZI ENGINEERING. INC., 3260a Susan SL Santa 
Ana, CA 92704-6865, Tel: 714-5434229; FSC Na: 70513; 
EmpL: 35; Sis. Mgr: Michael a Pulizzl-, Dist. Mgr: Michael 
a Pulizzl .. . . . 0*2228-2231 
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Manufacturers and Sales Offices Directory 


RADIO 


Local Sales Offices & Reps 

CA Los Angeles, Power Partners. 213-21&-0800 

CA Los Gatos, Norwest Elctms. . 408-39&-1190 

GA Roswell, Acurep Assocs.. 404-998-5008 

MD Silver Spring, LG. White & CoJnc ... 301-792-0660 

MA N. Reading,Tech. Instrs., inc. .. 508-640-0795 

Ml Farmington Hills, EMA. 313-553-3377 

NE Omaha, loneb . 402-895-0488 

NY Bay Shore; CPS-NY. 516-665-7758 

Wl Genoa City, Vine Technical. 414-279-3871 

Local Distributors 

CA San Jose, Dansco Compi Sis., Inc. .... 408-292-9740 

MA Sharon, Adcour. 617-784-8123 


PULNIX AMERICA, INC, 770 Lucerne Dr, Sunnyvale, CA 
94086, Tel: 408-733-1560, TELEX: 172541 PULNIX 
AMERICA FAX: 408-737-2966; S/s. Mgr: Richard 
Hofmeister 

PULSE INSTRUMENTS CO, 1234 Francisco, Torrance, 
CA 90502, Tel: 213-515-5330; Empl: 30; S/s. Mgr: Ron 
Perry 

PULSE TRONIC INC, P.O. Box 5196, Ville St Laumet 
Que, Canada H4L 4Z8, Tel: 514-747-6028, TELEX: 05- 
826652, FAX: 514-747-7330; Sis. Mgr: Pamela Hirsh 

PURE DATA LTD, 180 West Beaver Creek Rd, Richmond 
Hiil, OnL Canada L4B 1B4, Tel: 416-731-6444, FAX: 416- 
731-7017; EmpL: 75; S/s. Mgr: Terrence Hickey, Cda Sis.; 
Dist. Mgr: Byron Kirkwood, US Sis. 

PYLE INDUSTRIES, INC, 501 Center SL PO. Box 620, 
Huntington, IN 46750, Tel: 219-356-1200. FAX: 219-356- 
2830; EmpL: 325; Sis. Mgr: Frank Pyle. Jr; Dist Mgr: Mark 
Pyle 

PYLE-NATIONAL DIVISION, BRIntec Corp, 1334 N. 
Kostner Ave, Chicago, IL 60651, Tel: 312-342-6300, 
TELEX: 25251, TWX: 910-221-0335; FSC No.: 49367; 
EmpL: 650; S/s. Mgr: Mike Carroccia; Dist Mgr: Mike 
Curroccia 

^ PYLON CO, See Augat/Pylon Corp, Inc. 

PYLON ELEX DEVELOPMENT CO. LTD, 2300 
Victoria, Lachine, PQ, Canada H8S 1Z3, Tel: 514-637- 
1186, TELEX: 05-821680, FAX: 514-636-1970; EmpL: 50; 
S/s. Mgr: Sydney Harland 

PYROCOM CO, 924 N. 143rd SL Seattle, WA 98133, Tel: 
206-365-3535; S/s. Mgr: Bill Kurtz 

PYROFERRIC INTERNATIONAL, INC, 200 Madison 
SL Toledo, IL 62468, Tel: 217-849-3300, TWX: 910-663- 
0616, FAX: 217-849-2544; EmpL: 50; S/s. Mgr: S. John 
Homer 

PYROFILM RESISTOR CO, See KDI Electronics 

PYROHM, INC, 24268 Indoplex Circle, Farmington Hills, Ml 
48018, Tel: 313-478-5060; Sis. Mgr: Charles R Berry 

OCARD, INC, 2 Chellls CL Owings Mills, MD 21117-1634, 
Tel: 301-581-0112 

QSI CORPORATION, 1740 Research Pkwy, Logan, UT 
84321, Tel: 801-753-3657, FAX: 801-753-3822; EmpL: 10; 
S/s./Ifgr.-Dennis R Durfee 

Q-TECH CORP., 10150 W. Jefferson Blvd, Culver City. CA 
90232-3510, Tel: 213-836-7900, TELEX: 69-6140, FAX: 
213-836-2157; FSC No.: 51774; EmpL: 125; S/s. Mgr: 


Sandra Rappaport. A*1468-1470 

Local Sal^ Off toes & Reps 

CA Northridge, Tauber-Dreyer. 818-993-0048 

CA San Jose, Blue Elctm. Sla. 408-248-4399 

CO Parker, Howard Assoc.. 303-841-5755 

IL NorthbrooK Allied Comp. Reps, Inc. .. 312-498-6658 

IN Fort Wayne, TX Sales Indiana . 219-489-4447 

MA Malden, J-K Assocs.. 617-321-2922 

MO St Louis, Abrams & Assoc. . 314-569-0447 

NJ Glen Gardner, F & M Tech. Sla. 201-832-7216 

NJ Paramus, Eltech Sla. 201-967-1309 

TX Austin, Texoma Technical Sales, Ina 

.. 512-459-0802 

TX Houston, Texoma Technical Sales, Inc. 

.. 713-462-1432 

Can Ont/Don Mills, C.R Snelgrove Co..... 416-447-8531 


QUALCOMM, INC, 10555 Sorrento Valley Rd, San Diego, 
CA 92130, Tel: 619-587-1121, FAX: 619-452-9096; EmpL: 
300; S/s./\4gr. Ellie Glaser; D/st Mgr.-EHie Glaser 


Bualidm 

FAX: 619-429-1011 

QUALIDYNE SYSTEMS, Unitech Ltd., 3055 Del Sol 
Blvd, San Diego, CA 92154, Tel: 619-575-4000, 800-445- 


0425, TELEX: 7090296; EmpL: 300; Sis. Mgr: James J. 

Louden. D*2023-2032 

Local Sa/as Offices & Reps 

AL Huntsville, Beacon Elckna. 205-881-5031 

AZ Phoenix, Thor Engrg . 602-438-8494 

CA Laguna Hills, Electroventure. 714-581-9244 

CA San Diego, Digitrust . 714-498-2777 

CA Santa Clara, Gagner-Toomey Assoca 

. 408-244-2200 

CO Westminster, Gemini. 303-428-5600 

FL Boca Raton, Beacon Elctma. 305-997-5740 

GA Atlanta, Beacon Elctma. 404-256-9640 

ID Boise, J J. Backer Co.. 208-344-9588 

IL Northbrook, Howard Benjamin & Assoca 

. 312-272-9200 

KS Lenexa, Midtec. 913-541-0505 

MD Gaithersburg Deltatronics Inc.. 301-253-0615 

MA Canton, Northern Computer Sla . 617-821-2180 

MN Burnsville, QualiDyne. 800-445-0425 

MO St Louis, Midtec. 314-275-8666 

NJ Madison, Uvera-Polk . 201-377-3220 

NY Glen Head, LIvera-Polk. 516-759-9300 

NY Rochester. Elcom Sis, Inc.. 716-385-1400 

NY Syracuse, Elcom Sis, Inc.. 315-685-8245 

NC Raleigh, Beacon Elctma. 919-787-0330 

OH Medina, Rockford Controls. 216-725-3705 

OR Beaverton, JJ. Backer Co. . 503-627-0775 

PA Chestnut Hill, Deltatronics, Inc.. 215-248-0294 

TX Richardson. ^)ectra Sla Corp.. 214-234-3600 

UT Murray, Butterworth. 801-268-2244 

VA Powhatan, Deltatronics . 804-492-9027 

WA Seattle, JJ. Backer Co. . 206-285-1300 

Can Toronto, Norgay Entpra Ltd. . 416-259-9663 

QUAUTEC TECHNOLOGIES, INC., 2251 E Euclid 

Ave, Pak) Alto, CA 94303-1706, Tel: 408-984-1763; Empl: 

30; Sis. Mgr: Kevin Daniels. . D*1336 


QUALITY POWER SYSTEMS, INC, 2400 S. Texas Ave, 
Pearland, TX 77581, Tel: 713-997-1700, 800-992-1701, 
FAX: 713-997-1907; Empl: 20; Sis. Mgr: Clarence Oliver; 
Dist Mgr: Clarence Oliver 

QUALITY TECHNOLOGIES, 3400 Hillview Ave, Palo 
Alto, CA 93404, Tel: 415-493-0400, FAX: 415-493-7055; 
EmpL: 2000; Sis. Mgr: Bob Taber; Dist Mgr: Candace 
Johnson 



^tJuaUtw Wimmisiat: tnc 


FAX: 208-376-4754 

QUALITY THERMISTOR, 2147 Centurion PL Boise, ID 
83709, Tel: 208-377-3373; FSC No.: 56866; EmpL: 45; Sis. 
Mgr.-John Mahoney . A*2198-2199; 6*1914-1915 

QUALTEK ELECTRONICS CORP, 7158 Industrial Pk. 
Blvd, Mentor, OH 44060, Tel: 216-951-3300, TELEX: 
985319, FAX: 216-951-7252; EmpL: 75; Dist Mgr: James 
Bof 

QUAM-NICHOLS CO, 234 E Marquette Rd, Chicago, IL 
60637, Tel: 312-488-5800, FAX: 312-488-6944; EmpL: 
200; S/s. Mgr.'William G. Little; D/sf. Mgr.-Greg Johns 

. 0*1050-1051 


LocsJ Sales Offices & Reps 

AZ Mesa, Yocum Mktg . 602-834-3334 

CA Belmont Brian Trankle & Assoca. 415-595-4004 

CA Gardena, BidwelFSchwartz Assoca ... 213-770-0300 

CO Littleton, K C. Martketers, Inc.. 303-972-8411 

FL Orlando, Cartwright & Bean of FL. 407-422-4531 

GA Norcross, Cartwright & Bean of GA ... 404-368-0160 
IL Elk Grove Village, Levy, Grams, & Lassers 

. 312-364-7800 

IL Mt Prospect The Dombrow Ca... 312-253-3326 

IN Carmel, Green-Wissler Sls,lnc.. 317-843-5785 


KS Prairie Village, R W. Kunz & Assocs, Inc. 

. 913-648-3535 


MA Chicopee, Repworks, Inc. .... 413-533-0845 

MN Edina, Mel Foster Techn. Sla Inv.. 612-941-9790 

NJ Rahway, R E Breuer CO.. 201-388-5045 

NY Rockville Centre, R & Sla. 516-678-6887 

NY Syracruse, The Lewis & Dunnigan Co, Inc. 

. 316446-5522 

OH Stow,J.W.LehnorCa. 216-686-1965 

PA Broomall, Lowery Assoca Co. .. 216356-5300 

TN Menphis, Cartwright & Bean of TN .... 901-362-8345 
TX Dall^ J. Y. Schoonmaker CO, Inc. ... 214-349-4650 
WA Seattle, Vector Manufacturers' Rep.... 206-322-4343 
EXP Yonkers, NY, Robum Agencies, Ina... 914-9661016 
Can Waterloo, OriL McBride Loudspeaker Source, Ltd. 

. 519-884-3500 

Ml Southfield, Robert Milsk Ca . 316354-3310 


QUAN-TECH, Stansbury Industries Inc, P.O. Box 28, 
Rta 206, Flanders, NJ 07836, Tel: 201-927-1766, TWX: 
716987-7500; FSC No.: 63921; S/s. Mgr: Helen A Kronen 

QUANTRONIX. 49 Wireless Blvd, P.O. Box 9014, 
Smithtown, NY 11788, Tel: 516273-6900, TELEX: 686 
2167, FAX: 516273-6958; Empl: 175; S/s. Mgr: R J. 
Bruno; D/sf. Mgr.* R J. Bruno 


QuARTUm DAW 


FAX: 312-888-2802 

QUANTUM DATA, INC., 2111 Big Timber Road, Elgin, IL 
60123, Tel: 312-888-0450, TELEX: 206725; Empl: 30 

. D*1337 

QUANTUM ELECTRONICS, INC, 31 Industrial Park Rd, 
Lewistown, PA 17044. Tel: 717-242-1132, FAX: 717-246 
8680; Empl: 70; S/s. Mgr: Kit C. Kennedy 

QUARTZfTE PROCESSING, INC, 6 Holyoke SL Malden, 
MA 02148, Tel: 617-322-3611, FAX: 617-322-9623; Empl: 
11; S/s. Mgr-P. S. Yanofsky 

QUA TECH, INC, 478 East Exchange SL Akron, OH 44304, 
Tel: 216434-3154, ESYLNK: 5101012726, FAX: 216434- 
1409; Empl: 25; Dist. Mgr: Michael Armstrong 

Q.V.S, INC, 20 North 15th SL East Orange, NJ 07017, Tel: 
201-6763996; FSC Na: 89820; Empl: 45 

QWINT DATA, INC, 3455 Commercial Avei, NorthbrooK IL 
60062, Tel: 312-564-0910, TELEX: 27-0498, FAX: 312- 
5644714; Empl: 105; S/s. Mgr: K. a Berland; Dist. Mgr: 
Pat Donoso 

RACAL-DANA INSTRS. INC, 4 Goodyear SL Irvina CA 
92718, Tel: 714-8568999; FSC Na: 21793; Empl: 230 

RACAL-MILGO, 1601 N. Hanison Parkway, Sunrise, FL 
333262899, Tel: 3064761601, 806327-4440, TWX: 
5169564145; Empl: 2050; S/s. Mgr: K Cheli 

RACET COMPUTES, LTD, 3150 E Birch SL Brea, CA 
92621, Tel: 714-5761725, TELEX: 701160, TWX: RACET 
UD, FAX: 714-5763183; Empl: 25; S/s. Mgr: Timothy 
Mahoney 

RADIAL CONTROLS, 2555 E 55th Place, Indianapolis, IN 
46220, Tel: 317-2562796; Empl: 25; S/s. Mgr: R L 
Newsom 

RADIALL, INC, 150 Long Beach Blvd, Stratford, CT 06497, 
Tel: 2063861030, TELEX: 311796, FAX: 2063763808; 
Empl: 22; Sis. Mgr: Peter Dionisio; Dist. Mgr: Nancy 
Thornton 

RADIO MATERIALS CORP, P. O. Box 339, Attica, IN 
47918, Tel: 317-762-2491, 1-8063569956, FAX: 317- 
762-6814; Empl: 140; Sis. Mgr: James Vogt; Dist. Mgr: 
James Vogt 

RADIOMETRICS, INC, 12021 South Memorial Pkwy, 
Huntsville, AL 35803, Tel: 206881-1272; FSC Na: 62951; 
Sis. Mgr: W. Shelton Ray 

RADIOMETRICS MIDWEST CORP, 2200 S. Main SL 
Lombard, IL 60148, Tel: 312-932-7262; FSC Na: Cage 
Code 1Z075 SIC Code 8748 Ext 0021; Empl: 5 

RADIO RESEARCH INSTRUMENT CO, INC, 584 
North Main Street, Waterbury, CT 06704-3506, Tel: 206 
7565840, TELEX: 962444 RADAR DURY, FAX: 206754- 
2567; FSC Na: 57174; Sis. Mgr: E B. Doyle 
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RADIO 


Manufacturers and Sal^ Office Directory 


RADIO SWITCH CORP, 64 & Main St, P.O. Box A, 
Marit)oro, NJ 07746, Tel: 201-462-6100, FAX: 201-409- 
6695; FSC Na: 74217; EmpL: 40; Sis. Mgr: J. L Bernard 

RADIO TELEVISION PRODUCTS CORP, 2702 
Washington Ava ISL, Douglas, AZ 85607, Tel: 602-364- 
4438, FAX: 602-364-4430; EmpL: 120; Sis. Mgr: W. J. 
McGaw 

RADIX WIRE CO^ 26260 Lakeland Blvd, Cleveland, OH 
44132, Tel: 216-731-9191, FAX: 216-731-7082; EmpL: 90; 
Sis. Mgr: Peter B. Thurstona Mktg. Admia; Dist. Mgr: 
Peter a Thurstona Mktg. Admia 

RADSTONE TECHNOLOGY, 20 Craig Rd, Montvate, NJ 
07645, Tel: 201-391-2700, 800-368-2738, FAX: 201-391- 
2899; Sfe. Mgr: Larry Abzug 

RAF ELECTRONIC HARDWARE, 95 Silvermlne Rd, 
Seymour, CT 06483, Tel: 203-888-2133, TWX: 710-472- 
6216, FAX: 203-888-9860; FSC No.: 55566; EmpL: 120; 
S/s. Mgr: William R. Bailey, Jr.; Dist. Mgr: Dave 
Granger/John Capece 


Distributor 


RAG ELECTRONICS, INC, 21418 Parthenia SL Canoga 
Park, CA 91304, Tel: 818-998-6500,800-732-3457 

.623, 631,689, 702, 705, 728, 

732, 773, 794, 807, 809, 811 


RAGEN CORP, Systems Div, 9 Porele Ava, N. Arlington, 
NJ 07032, Tel: 201-997-1000, FAX: 201-997-6948; EmpL: 
400; Sfe. Mgr: Robert Hurley 

RAGEN DATA SYSTEMS, INC, 3 Oval Dr, Central Islip, 
NY 11722, Tel: 516-234-3800, TELEk: 685-2305, TWX: 
510-227-4901; FSC No.: 13068; EmpL: 177; S/s. Mgr: 
Kevin Douglas 

RALTRON ELECTRONICS, 2315,N.W. 107th Ava, 
Miami, FL 33172, Tel: 305-593-6033, TELEX: 441588, FAX: 
305-594-3973; EmpL: 12; Sfe. Mgr: Alexander Wolloch; 


Dist. Mgr: Ramon Quinones.. A«1471, 2041 

Local Sales Offices & Reps 

AL Huntsville, J.R Assoca . 205-850-2130 

AZ Tempa ACS of Arizona. 602-829-7370 

CA Los Angeles, Mission Ridge Mktg .... 714-253-4626 

CA San Diego, Scott Gould Co.. 619-755-0824 

CA Santa Clara Cummings & Assoa N. .. 408-247-8656 

CO Denver, Summitwest Mktg. 303-460-9600 

CT Guilford Data Mark. 203453-0575 

FL Boca Raton, Sales Specialists . 305-391-3718 

GA AtlantaJ.R.Assoca .. 404-922-1231 

IL Chicago, Gaertner & Assoca . 312-593-2332 

MA Boston, KSA of New England. 503443-5881 

IN Indianapolia Bell Inda. 317-299-5487 

MA Boston, KSA of New England.. 617-443-5881 

Ml Detroit Eicon Michigan Sia. 313-855-3240 

MN MInneapolla Hanna-Lind . 612-925-5700 

NJ Teaneck, Strategic Sia . 201-833-0099 

NC Winston Salem, J.R Assoca.. 919-919-9574 

OK Tulsa Advanced Tech. Sia. 913-664-0482 

OR Portland Quest Mktg.. 503-641-7377 

PA Horsham, Nexus Technig Sia. 215-6739600 

TN Chattanooga JR Assoca . .. 613892-7630 

TX Austia Advanced Tech. Sia .. 512-331-9979 

TX Dallaa Advanced Tech. Sia .. 214-343-1300 

UT Sait Lake City, Component Weil . 801-2638131 

WA Seattia Quest Mktg . 203747-9424 

Can MontreaL Vttel Eictma .. 514-6335951 

Local Di^tHJkirs 

AL Huntsvilte, Bell Inda . 203837-1074 

AZ Phoenix, Bell Inda. 602-9637800 

CA Canoga Pk, C & A Corp.. 813340-6035 

CA Sunnyvala Bell Inda......... 403734-8570 

CO Denver, IndL Eictma .. 303-694-9444 

CT E Haven, J. V. Elctm. .. 2034632321 

CT Stratford Utronics ... 2033734201 

FL FtUudordalaN.RC... 3039432400 

GA Norcrosa Bell Inda. . 404-662-0923 

IL Northbrook, Classic Compa ... ... 312-272-9650 

lA Cedar Rapkte, Bergquist Co.. 3133638733 

MD Gaithersburg Axis Eictma .. 301-8439640 

MA Burlington,TLCComponents ......... 617-273-0140 

MA Needham^ Cronin Eictma .... ... 617-4435000 

Mi Ann Harbor, Bell Inda. 313971-9093 

MN Minneapolia Bergquist Co.... 612-8332322 

NM Albuquerqua Bell Inda ............... 503292-2700 

NY Hauppauga Circuit Sia ....5133437670 

NY Plainview, A.C.L Eictma .............. 513293-6630 


NY Ronkonkoma Baldwin Compa. 800-6435608 

OH Dayton, Beil Inda.. 5134338660 

PA Exton, Y.&H. Corpt. 2133632250 

TX RichardSoa Bell Inda..... 214-690-0466 

WA Redmond Bell Inda . 2038839963 

Wl Mequon,Taylor Elec. ... 414-241-4321 


RAM CHEMICALS, DIV. WHITTAKER CORP, 210 E 
Alondra Blvd, Gardena CA 90248, Tel: 213321-0710; 
EmpL: 100; Sis. Mgr: Don Lop^; Dist. Mgr: G. M. 
Steinman 

RAMCOM SYSTEMS, 3007 Washington Blvd, Sta 205, 
Marina Del Rey, CA 90292, Tei: 213827-4432; Sis. Mgr: 
Ralph Tisdale 

RANK BRIMAR INC, 227 Technology Circle, Scotts Valley. 
CA 95066, Tel: 403438-6440, FAX: 4034336334; FSC 
No.: 60750; S/s./Lfgr.-David Hurst 

RANSCO INDUSTRIES, INC, Sub. Despatch Ind, Inc, 
1400 E Statham Pkwy, Oxnard CA 93033, Tel: 805-487- 
7777, TELEX: 359235; EmpL: 180; Sfe. Mgr: Robert Briner 

RANTEC, Emerson Electric, 9401 Oso Ave, Chatsworth, 
CA 91311, Tel: 818-8838223, TWX: 910-4931247, FAX: 
8139937780; EmpL: 2006; S/s. Mgr: Fred R Silver 


Local Sales Offices & Reps 

CA Chatsworth, Rantec. 8138838223 

CT NorwalK Nemarco. 203852-9117 

FL Deltona Rantec . 303574-6569 

NH Pelham, Rantec . 6036333503 

NJ Ridgefield Park, Nemarco. 201-641-3893 

NY Blue Point Nemarco. 5133637295 

VA Sterling Beacon North. 703-4732480 




FAX: 803528-8132 

RANTEC DIVISION, Emerson Electric Ca, 1173 
Los Olivos Ave, Los Osoa CA 93402, Tei: 8035235858, 
TELEX: 838863, TWX: 913351-5802; FSC No.: 60132; 
EmpL: 145; S/s. Mgr: Francesca Peterson 
. D*2034-2036 

Local Sales Offices & Reps 

CA Huntington Beach, Mil-Corn Sis, Ina .. 714-8432425 

GA Marietta Electro Comp Sis, Ina. 404-922-2344 

MO Florissant Pedatine Engrg & Sis, Ina 

. . 314-839-0800 

RAPID POWER TECHNOLOGIES, Graysbridge Rd , 
P.O.BOX 291, Brookfield CT 06804, Tel: 203775-0411, 
803332-1 111, TELEX: 643K)12, FAX: 2037730666; S/s. 
Mgr: Mario Napolitano 

RAPIDSUN, See Motion Control Grp., American 
Precision Inds. 

RAPID SYSTEMS INC, 433 N. 34th St, Seattle, WA 98103, 
Tel: 203547-8311, TELEX: 265017 UR FAX: 203543 
0322; FSC No.: 91-1197314; EmpL: 30; S/s. Mgr: Bo Ray 

RASTER GRAPHICS, INC, P. O. Box 5157, Bend OR 
97701, Tel: 5033832584, FAX: 5033838249 

RATELCO, Power Systems Div, 1260 Mercer, Dept 
EEM, Seattia WA 981035589, Tel: 206-624-7770, FAX: 
203382-5447; FSC No.: 14259; EmpL: 160; Sis. Mgr: D. 
Terpstra 

RAULAND-ZENITH ELECTRONICS CORP, 2407 W. 
North Ave, Melrose Pk, IL 60160, Tel: 312-4538992, 
TELEX: 72-1488, FAX: 312-4538985; EmpL: 2300 


Raychem 


RAYCHEM CORP., Eictms. Grp., 300 Constitution Dr, 
Menlo Park, CA 94025, Tei; 415-361-3860, TELEX: 34- 
8316, TWX: 9133731728; S/s. Mgr: Robert Simpson; 
Dfef. Mgr.-Joseph Rodgers. B*1407; C*1515,1700 


FAX: 608-275-4994 

RAYOVAC CORPORATION, 601 Rayovac Driva 
Madlsoa Wl 53711-0960, Tel: 603273469^ TELEX: 


190428; FSC No.: 6135; EmpL: 2000; S/s. Mgr: Jeff 
Heberlein .. .. . D*1519 

Loca/ Sales Offices & Reps 

AZ Phoenix, Howe & Howe Sia .. 602-264-7971 

CA Santa Clara Nova-Tionix, Ina . 403727-9530 

CA Westminster, West Elctm.Sia Ca .... 714-8930120 

CO Englewood William J. Purdy Ca. 3037932211 

IL Park Ridga G MCL Cole Co.. 312-692-6040 

IN Indianapolia Elctm. Sia & Engrg. 317-8434260 

lA Cedar Rapida R W. Kunz & Assoca .. 3133935386 

KS Prairie VL R W. Kunz & Assoca. 913-6433535 

LA New Orleana The Hancoci Grpi . 504-568-0580 

MA Framingham, Stone Comg Sia .. 617-8733266 

MO St LouiaRW. Kunz & Assoca. 314-9634977 


NJ Berkeiey Hgta, Cambridge Allen & Assoca 

. 201-464-0203 

NY Skaneatelea Empire Tech. Assoca, Ina 

. 3136835703 

OH WestiakaBaehrGreenieaf . 213892-1770 

OR Beaverton, Pacific Mktg Spedalista Ina 

. 503-641-9373 

PA Birchrunvilla Jadelectronic Assoca, Ina 


. 2132933800 

TX Dallaa TESCO . 214-5531200 

WA Redmond Pacific Mktg Spedalista Ina 

. 203882-3144 

Local Distributors 

AK Anchoraga Frigid North .. 907-561-4633 

AZ Phoenix,Lynntronics .. 602-433-0288 

AZ Scottsdaia Cypress Eictma . 602-949-0802 

CA Buena Pk, Cyi^ess Eictma ... 213635-8888 

CA Pak) Alta Power Source. 415-8530700 

CA San Diego, Cypress Eictma . 613535-0018 

CA San Josa Rose Eictma . 403943-0440 

CA Santa Clara Cypress Eictma. 4039832500 

CA Tustia Image Eictma. 714-2530900 

CO Wheat Ridga Cypress Eictma. 303431-7191 

FL Ft Lauderdala Selex/Southeastem... 3035634131 

GA Norcrosa Dow Eictma .. 4044432620 

IL Chicago, Neward Eictma. 312-784-5100 

KS Wichita RSC Eictma . 313267-5213 

MD Gaithersburg Axis Eictma. 8033632815 

MA Hingham, Saeger. 617-7436700 

MA Sharon, /tocour. 1-8033432522 

MO Kansas City, Elctm Supd. . 813931-0250 

NE Uncola Scotts Eictma. 402-466-8221 

NV LasVegaaKiesub...... 702-7333888 

NH Nashua Brevan Eictma . 6038837230 

NJ W. Berlla GCI Corpi . 803524-1463 

NY E Farmlngdate, Battery Expeditors .... 513752-0011 

NY Hauppauga Saeger . 5133431300 

NY Rochester, Masline Eictma. 7135435373 

OH Columbua Promark . 614-8738885 

OH Reno, New Era.. 614-3733384 

OR Beavertoa Micro-Power. 503-6237086 

TX Dallaa Norvell Eictma. 214-233-0020 

TX Ft Worth, Allied Eictma. 1-8034335700 

UT Salt Lake City, Kimball Eictma. 801-3232075 

WA Seattia Radar Elea. 203282-2511 


RAY PRCXDF, Shielding Systems Corp, 50 Keeler Ava, 
P.O. Box 5060, Norwalk, CT 068535060, Tel; 803243 
5704, TELEX: 935812; Sfe. Mgr: James A Graham, VP 
Bua Dev. 

RAYTEK, INC, 1201 Shaffer Rd, Santa Cruz, CA 95060, 
Tel: 4034531110, TELEX: 171890; Sfe. Mgr: S. Stager, 
Dist. Mgr: Stuan Stager 

RAYTHEON CO, 465 Centre SL Quincy, MA 02169, Tel: 
6174735300, TWX: 713337-1020; Sfe. hl^gr: R Whitt 

RAYTHEON CO, Laser Products, 465 Centre SL 
Quincy, MA 02169, Tel: 6174735300, TELEX: 92-3455, 
TWX: 713324-6568, FAX: 6174735300 (ext 2359); 
Err^L: 1000; Sfe. Mgr.* a Werschler 

RAYTHEON CO, Microwave & Power Tube Div, 190 
Willow SL Waltham, MA 02154, Tel: 617-8938400, TWX: 
713324-8400, FAX: 617-8935451; Sfe. Mgr: J. Hieber 

RAYTHEON SEMICONDUCTOR, 350 Ellis SL Mountain 
View, CA 94043, Tel: 4139639211, TWX: 913379-6481; 
FSC No.: 07933; EmpL: 1200; Sfe. Mgr: Al Enamait Dir. 
Worldwide Sia; 4>fef. Mgr.-R Johnson 


North American offices oniy. Fbr woridwide reps & distributors, see Voi. W. 
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Manufacturers and Sales Offices Directory 


RELAY 


RAYTHEON/TAG SEMICONDUCTORS LTD, 43 
Third Ave, Burlington, MA 01803, Tel: 617-272-3704 
(3705), TELEX: 988586 TAG SEMI LTD UD, ESYLNK: 
62958778, FAX: 617-272-1280; EmpL: 7; Sis. Mgr: B. 
Cavender; Dist Mgr: Pat Mobilia 

RCA SOLID STATE DIV., See GE/RCA Solid State 
Div. 


RECOGNITION TECHNOLOGY, INC., 160 E Main St, 
Westborough, MA 01581, Tel: 617-366-4800, FAX: 508- 
898-9351: EmpL: 12; Sis. Mgr: JA Maddocus 

RECORDER SYS. DIV., See Gulton Instruments Div. 

RECORTEC, INC, 275 Santa Ana Ct, Sunnyvale, CA 
94086, Tel: 408-737-8441, TWX: 910-379-5022, FAX: 408- 


REHLANDER ASSOCS, 118A Bridge St, Beverly, MA 
01915, Tel: 617-922-5961; Sis. Mgr: Michael Rehlander 

REICH ASSOCIATES, Rt 4. Box 4620, Lakehills, TX 
78063, Tel: 512-751-3220, TELEX: 358048, ESYLNK: 
62705740, FAX: 512-751-3054; FSC No.: 55916; EmpL: 10; 
S/s. Mgr.-W. Reich 


RCD COMPONENTS, INC., 520 E Industrial Pk. Dr, 
Manchester, NH 03103, Tel: 603-669-0054, TELEX: 943- 
512 RCD COMP MAN, FAX: 603-669-5455; EmpL: 450 


. A*2042<2043 

Local Sales Offices & Reps 

CA Arcadia, Van Gott & Assoc. . 818-445-9728. 

CA Burlingame, William J. Purdy. 415-347-7701 

FL Longwood, Beacon. 407-332-1940 

IL Barrington, Lancastle Sis.. 312-381-6780 

MN Eden Prairie, Twist Co.. 612-941-2040 

MO Florissant Delltron. 314-839-0033 

NJ Leonia, Peter E Schmitt . 201-944-1096 

OH Cincinnati, Campisano. 513-574-7111 

TX Dallas, Beacon Elec. 214-437-1505 

UT Salt Lake City, Sage Assoc. 801-467-5451 

WA Renton, Excel . 206-277-1940 

Wl Colgate, Rep One . 414-628-4016 


737-8448; S/s. Mgr: R R Troxell 

RECOTON CORP, 46-23 Crane St, Long Island City, NY 
11101, Tel: 718-392-6442, TELEX: 236047 RCTN, FAX: 
718-784-1080; EmpL: 150; S/s. Mgr: Peter Dayton 

REDINGTON COUNTERS, 130 Addison Rd, Windsor, Ct 
06095, Tel: 203-688-6205, FAX: 203-688-1591; S/s. Mgr: 
Dennis O’Shea; Dist. Mgr: Dennis O'Shea 

RED SQUARE COMPANY, 11770 Warner Ave, Ste. 226, 
Fountain Valley, CA 92708, Tel: 714-751-1373; S/s. Mgr: 
Ed Burg 

REEVE ELECTRONICS. Melllsh E Murray, 1715 W. 
Carroll Ave, Chicago, IL 60612, Tel: 312-670-0150; EmpL: 
25; S/s. Mgr: Ed Martinez 


RE INSTRUMENTS CORP, 31029 Center Ridge Rd, 
Westlake, OH 44145, Tel: 216-871-7617, FAX: 216-871- 
4303; EmpL: 15; Sis. Mgr: P. A Bosworth 

REKCO, INC., See LEM/Rekco 

RELAY SERVICE CO, 1300 N. Pulaski Rd, Chicago, IL 
60651, Tel: 312-252-2700, FAX: 312-252-0300; EmpL: 25; 
S/s. Mgr: Chas. H. Badger 


Local Sales Offices & Reps 

CA Santa Cruz, Le Rep. 40&458-0667 

CA Vista, Sack) Sis.. 619-941-2654 

CO Broomfield Sunbird Inds, Ina . 303-460-9199 

CO Monument Sunbird Inds, Ina. 305481-2900 

CT Bethany, Reps. Corp. . 203-393-0024 


Local Distributors 

CA Anaheim, A to Z Inds.. 714-634-3620 

CA City of Industry, ttal Elctma. . 213-968-8515 

CA San Diego, Neumann Elctms.. 619-695-3005 

CA San Jose, Compass Comps.. 408-432-7575 

CA San Jose, Passive Technlg Sis. . 408-435-5566 

FL Longwood, Stetco . 407-767-0209 

FL Tampa, Reptron . 813-854-2358 

IL Hillside, Schuten Elctms.. 312-449-5430 

IL Lisle, Components, Inc. 312-852-7707 

IN Elkhardt Earlynn Elctms. . 219-862-2425 

IN Wakarusa, Earlynn. 219-862-2425 

MA Newtort Greeneshaw. 617-969-8900 

MA Wilmington, Heilind Elctms. . 617-657-4870 

MA Wilmington. North Star Elctms.. 617-657-5155 

MA Worcester, Coghlin . 800-922-8565 

Ml Livonia, Reptron . 313-525-2700 

MN New Brighton, Parts One . 612-633-8079 

NH Nashua, Brevan Elctma . 603-889-7130 

NJ WhippanyADI. 201-428-0510 

NY Bohemia, Key Comps. Inc.. 516-567-7500 

NY Bohemia RBD Elctms. 516-589-7717 

PA McKean, Advacom . 814-476-7774 

PA Reading, Barbey Elctms. 215-376-7451 

TX Ft Worth. Allied Elctms. 800-433-5700 

WA Redmond Priebe Elctms. 206-881-2363 

Wl Oshkosh, Elctm. Inds. 414-235-8930 


R. C. ELECTRONICS INC, 5386 Hollister Ave, Ste. D, 
Santa Barbara CA 93111, Tel: 805-964-6708, FAX: 805- 
964-4906; EmpL: 15; Sis. Mgr: Chao-Sun Pang; Dist. Mgr: 
Chao-Sun Pang 

RCL-SHALLCROSS, 195 McGregor SL Manchester, NH 
03102, Tel: 603-627-3831, TWX: 710-220-1876, FAX: 603- 
623-5610; FSC No.: 01686; EmpL: 400 

RCL-SHAILCROSS, INC., U.S. Hvtry. 70 East Smithfield 
NC 27577, Tel: 919-934-5181, TWX: 510-939-1463, FAX: 
919-934-5186; FSC No.: 54294; EmpL: 150 

. .. A*1959,1961; B*1015,1017 

See RCL-Shallcross for Local Sales Reps and Distributors 

R-COLUMBIA PRODS. CO, INC, 2008 St Johns Ave, 
Highland Park, IL 60035, Tel: 312-432-7915, TWX: 910- 
692-2160; EmpL: 20 

RDI ELCTRNS., INC, 56 Harrison SL New Rochelle, NY 
10801, Tel: 914-632-2828, FAX: 914-632-7464; EmpL: 9; 
Sis. Mgr: Barry Miller 

REACTEL, INC, 687-D Lofstrand La, Rockville, MD 20850, 
Tel: 301-279-5535, FAX: 301-340-7304; FSC No.: 60458; 
EmpL: 30; S/s. Mgr.-D. E Claycomb 


Local Sales Offices & Reps 

CA Sunnyvale, ESCO Assocs. 408-745-1410 

FL Clearwater, Brennan Assocs . 813-446-5006 

NJ Keansburg, Reps Five.. 201-495-2315 

VA Fairfax, Beacon North . 703-591-1300 


REAL TIME DEVICES, INC, Mattemville ar, US 322, Port 
Matilda PA 16870, Tel: 814-234-8087, TELEX: 4948141 
SEDACCX3; EmpL: 15 



REBCO INTERNATIONAL 4960 Minas Dr, San Jose, CA 
95136, Tel: 408-723-2932; EmpL: 19; S/s. Mgr: Janice 
Borland; Dist. Mgr. Andrew Real 


NlREEUES-HOFfMAM 

DIVISION DYNAMICS CORPORATION OF AMERICA 


FAX: 717-243-0079 

REEVES>HOFFMAN DIV., Dynamics Corporation 
of America, 400 W. North St, Carlisle, PA 17013, Tel: 
717-243-5929; EmpL: 340; S/s. Mgr: Larry Barbary 
. A*1472-1476; C*1624-1626 


Local Sales Offices & Reps 

AZ Phoenix, Chaparral Elctms . 602-252-0897 

CA Culver City, Westaironics . 213-641-4123 

CA Mountain View, Peninsula Tech. Sis .. 415-965-3636 

CO Boulder, RG. Entprs. 303-447-9211 

FL Tampa APM Assocs. 813-886-2457 

GA Duluth, DTM, Inc. . 404-381-5592 

IL Des Plainea ESCO Assocs . 312-298-5310 

MD Ellicott City, Nelson Elctms... 301-747-7887 

MA Wakefield, H. Jappe Co.. 617-245-9359 

MN Minneapolis Inti. Elctms. 612-571-0000 

OH Cincinnati, Tri-State Mktg.. 513-761-7993 

PA Hatboro, Electro Rep Engrg. . 215-674-4421 

TX Irving, Kite Elctms Sis .. 214-438-9336 

Can Rexdale, OnL Myelco, Inc.. 416-674-1636 

REGDON SOLENOID, INC., 401 Plaza Drive, Westmont 
IL 60559, Tel: 312-789-0600, FAX: 312-789-0614; FSC 
No.: 27190; EmpL: 65 . 8*1670-1671 

Local Sales Offices & Reps 

AL Decatur, Tenn Tech . 205-350-0630 

CA Los Altos J. W. Wilhoit . 415-961-3660 

CA Valencia DJM Elctms. 818-362-4309 

CT Woodbury, Mark-Rep Assocs. 203-263-3047 

FL Maitland EIR, Inc.. 305-660-9600 

GA Atlanta Tenn Tech . 404-622-5784 

IL Downers Grove, Richmar Elect Corp. 

. 312-968-0118 

IN Indianapolis Richmar Elctms. 317-846-6383 

MN Hopkins S. J. Collins & Assocs. 612-933-7661 

NH Plaistow, Mark-Rep Assocs . 603-382-9563 

NJ Florham Park, VarrelmaT-Gorman Co. 

. 201-992-2505 

NY Binghamtoa NHA . 607-754-3214 

NY Pittsford, NHA . 716-586-9002 

NC Raleigh, Tenn Tech. 919-266-3610 

OH Cleveland, J. N. Bailey. 216-892-1510 

OH New Lebanon, J. N. Bailey. 513-687-1325 

PA Huntingdon Valley, Edwin Leiby & Assocs 

. 215-659-8938 

TN Chattanooga Tenn Tech. . 615-894-3012 

TX Plano, K & H Sales . . 214-423-6520 

Wl Butler, Richmar Elctms. . 414-781 -1730 

Local Distributors 

CA San Carbs Logan Elctm. Supp.. 415-594-0700 

MA Lynn, Land Elctms . 617-592-2220 

NJ Fairlawa Relay Specialties . 201-797-3313 



Over 

1 , 000.000 
Terminal 
Blocks 
in Stock. 


Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


■S REDINGTON 

SENSORS, ENCODERS and COUNTERS 


FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

INCORPORATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

™ 800-421-8855 TEL:213-660-1310 

CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-6100. FREE CATALOG 31EM on REQUEST 


REDINGTON 


Over 
100,000 
Counters 
in Stock. 



Over 

8,000,000 
Relays & 
Switqh^s 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


REGENCY LAND MOBILE, INC, 7707 Records SL 
Indianapolis, IN 46226, Tel: 317-545-4281, FAX: 317-545- 
2170; EmpL: 500 

REGENT CONTROLS, INC., 39 Fanny SL P O. Box 767, 
Shelton, CT 06484-0767, Tel: 203-736-2924, FAX: 203- 
736-2928; EmpL: 35; Sis. Mgr: Lora C. Minor 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd, • 1026 6th Avenue, 

Santa Monica. CA 90404 Oakland, CA 94606 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


IL Woodridge; Trend-Tronics... 312-985-0626 

IN Ft Wayne, Naunas SI&.. 219-432-4792 

MA Wellesley, Reps. Corp:.. 617-237-6476 

NY New Rochelle; Repco Assocs. ........ 914-235-6405 

OH Goshen, John O. Olsen.. 513-722-3320 

OH Warfield Hgts, John O. Olsen. 216-662-3454 

OR Beaverton, Cascade Sla Co. . 503-626-7978 

PA GlenskJe, Shelmar Elctms. Corp.. 215-885-0800 

PA Pitteburgh, John O. Olsen.... 412-279-2550 

TX Lewisville; Etotm Prod. Reps. ......... 214-436-4772 


Distributor 


RElAy^^CIAlTIES me. 

FAX: 201-337-1862 

RELAY specialties, 17 Rantan Rd, Oakland, NJ 07436, 
Tel: 201-337-1000, TELEX: 642751; EmpL: 48; Sis. Mgr: 
SRGershberg 

...603, 609, 621, 622, 643, 

648, 659, 693, 698, 717, 744, 772 


RELCO PRODUCTS. 5594 E Jefferson Ave, Denver, CO 
80237, Tel: 303-756-1143; FSC No.: 14454; EmpL: 7 


RcHobility’liicofporoIccI 


GA Norcross, Milgray. 404-446-9777 

IL ArlingtonHgts,Milgray .. 312-253-1212 

IL Bensenville, Voyager Elctms. . 312-860-1300 

KS Overland Paik, Milgray. 913-236-8800 

KS Overland Park, Sterling Elctms. . 913-236-5589 

LA Westwego, Sterling Elctms.. 504-436-1418 

MD Columbia, Milgray . 301-621-8169 

MD Columbia,Sager.. 301-995-6580 

MA Wilmington,HeilindElctms... 617-657-4870 

MA Wilmington, Milgray .. 508-657-5900 

MA Wilmington, Northstar Elctms... 508-657-5900 

MA Woburn, Sterling Elctms.. 617-938-6200 

Ml MtClemens,Milgray . 313-791-8200 

MN Fridley, Sager Elctms.. 612-571-7766 

MN Minneapolis Sterling Elctms. 612-831-2666 

NJ Markon, Milgray . 609-983-5010 

NJ Parsippany, Milgray ... 201 -335-1766 

NJ South Plainfield, Sterling Elctms. 201-769-7000 

NM Albuquerqus Sterling Elctms. 505-884-1900 

NY Farmingdale, Milgray . 516-391-3000 

NY Happauge, Sager Elctm. Supp.. 516-348-1300 

NY Rochester, Milgray. 716-235-0830 

NC Raleigh, Sager Svc. Plus. 919-850-9550 

OH Cleveland, Milgray. 216-447-1520 

OH Dayton, Koenike Comps (KCI). 513-435-5435 

OK Tulsa, Sterling Elctms .. . 918-663-2410 

PA Trevos Sager Elctm. Supp. . 215-638-7491 

TX Austin, Sterling Elctms . 512-836-1341 

TX Dallas Force Elctms . .... 214-247-9955 

TX Dallas Milgray. 214-248-1603 

TX Dallas Sterling Elctms . 214-243-1600 

TX Houston, Sterling Elctms . 713-623-6600 

UT Salt Lake City, Milgray.. 801 -272-4999 

VA Herndon, Sterling Elctms. 703-742-8400 

Can Willowdals OnL Milgray. 416-756-4481 


RELIANCE COMM/TEC, Reliance Electric, P. O. Box 
99502, Cleveland, OH 44199, Tel: 800-245-4501 


Toll-Free Engineering Hot Une 800-645-5828, in NY State 
516-586-5566 


LoesJ Sales Off ices S, Reps 

CA Arcadis Van Gott & Assoc. ........... 818-445-9728 

CA La JollsCoastal Elctm.Sis........... 616459-4148 

CA Santa Clars Cummings & Assoc.. 408-247-8656 

IL Schaumburg, Tech-Tron Sis.. 312-843-7530 

NY Buffalo, NRM Mktg. Grp. .. 716-634-4300 

NC Kemsvills El-Tech-East .. 919-996-8885 

AR Ft Smith, Electra Reps .. 501-452-7822 

CA San Diego, Coastal Sis.. 6194594148 

CO Parker, The Remington Grp. .......... 303-841-0523 

CT Norwalk, Northeast Reps. 203-886-6030 

FL Casselberry, Symeo .. 407-695-6010 

lA Davenport Rush & West Assocs. 319-388-9494 

KS Olathe, Rush & West Assocs. 913-764-2700 

MD Gaithersburg, Ettron Sis. 301-963-7082 

MA Hingham, Northeast Reps.. 617-749-8700 

MN Minneapolis All Phase.... 612-8354940 

MO St Louis Rush & West Assocs. 314-965-3322 

NH Nashus Northeast Reps . 603-880-8199 

NJ Marlton, BGR Assocs .. 609-983-1020 

OH Columbus Baehr Greenleaf & Assocs 

. 6144864046 

OH Westlake, Baehr Greenleaf & Assocs 

. 216-892-1770 

OR Hillsboro, Temco Northwest . 503-649-8375 

PA Evans City, Baehr Greenleaf & Assocs 

. 412-776-2151 

TX Austin, Electra Reps_____ 512-339-1163 

TX Dallas Electra R^. 214-248-3852 

UT Parker, The Remington Grp. . 303-841-0523 

VA Front RoyaL Eltron Sis . 703-635-1933 

WA Kirkland, Temco Nortwest . 206-823-6388 

Wl MilwaukesBertWartchowAssocs ... 414-964-0942 

Can MontreaL Eli Manis Ina. 514-861-5571 


FAX: 713-492-0615 

RELIABILITY, INC., P. O. Box 218370, Houston, TX 
77218* Tel: 713492-0550, TELEX: 4620383 RELUl; Sis. 
Mgr: Len Moscovitz; Disf. Mgr: J. Marcussen/Steve Popst 

. D«2037 


Local Sales Offices & Reps 

AL Decatur, El Tech, Inc.. . 205-353-7899 

AL Huntsvills El Tech, Inc.. 205-883-5030 

AZ Scottsdale, Electronic Tech. Sis . 602-941-9137 

CA Mountain View, Straube Assocs. 415-969-6060 

CO Denver, AKI Entpr.. . 303-3884488 

CT Madison, Omni-Rep . 203421-4561 

FL Clearwater, Sigma Tech. Assoo, Ina .. 813-791-0271 

FL Ft Lauderdals Sigma Tech. Assoc, Inc 

. 305-731-5995 

GA Ulbum, El Tech, Ina.. 404-564-1236 

IL Schaumburg, Tech-Tron Sis, Ina. 312-843-7580 

IN Ft Wayns Jim Finnegan & Co. . 219-747-9525 

KS LenevsMkJTec. 913-541-0505 

KY Ft Wright El Tech, Ina . 606-331-3495 

MD Westminster, Eastern Comp. Sis. 301-875-0626 

MA Burlington, Omni-Rep. 617-245-4511 

Ml Jenison, R. C. Norctetrom . 616-457-5762 

Ml Southfield, R C. Nordstrom & Co.. 313-559-7373 

MN Minneapolis George Russell & Assocs 

. 612-854-1166 

MO St Louis Mid Tech .... 314-275-8666 

NJ WestCakJwelLMarinielloTech.Sis... 201-2284418 

NY Rochester, Electra Sis Corp... 716427-7860 

NC Raleigh, Electro-Mech .. 919-790-9300 

OH Columbus Tom Mulligan & Co. ....... 614457-2242 

OK Tuiss Advance Tech. Sis .. 918-664-0482 

PA W. Ccmshohocken, Eastern Comp. Sis 


Rl Cumberland, Omni-Rep. 401-333-2353 

TX Austin, Advanced Tech. Sis . 512-467-9209 

TX Dallas Advanced Tech. Sis . 214-340-1300 

TX Houston, Advance Tech. Sis . 713-440-3888 

VA Sterling, EasternCompiSis..... 703-444-1089 

VA Venton, Eastern Comp: Sis.. 703-3444756 

Can Langley, RC., Electro Souros Ina ..... 604-888-2412 
Can Nepean, OnL Electro Sourcs Ina ..... 613-592-3214 
Can Pointe Clairs Que, Electro Sourcs ina 

..... . 514-630-7486 

Can Rexdals OnL Electro Sourcs ina .... 416-675-4490 

Local IXstributors 

AZ Phoenix, Force Elctms... 602-437-1060 

AZ Phoenix, Sterling Elctms . .. 602-268-2121 

CA CalabasasMilgray .. 818-704-0041 

CA El Segundo, Force Elctms. 213-772-1324 

CA North Hollywood, BJ. Wolfe CO. .. 213-877-5518 

CA San Diegs Force Elctms.:... 619-569-9661 

CA San Joss BJ. Wolfe Co............... 408-371-3443 

CA San JOSS Force Elctms. . 408-435-1324 

CO Englewocxi, Sterling Elctms _... 303-792-3939 

CT Bethel, Heilind Elctms .. 203-797-8600 

CT Milford, Milgray ... 203-878-5538 

CT Wallingford,SagerElctrLSupp......... 203-2654600 

CT Wallingford, Sterling Elctms .......... 203-265-9535 

FL Winter Park, Milgray .. 407-647-5747 


RELIANCE ELECTRIC CO, Marketing Info Center, 
P.O. Box 99502, Cleveland, OH 44199, Tel: 800-245-4501 

RELIANCE PLASTICS & PACKAGING, 225 Belleville 
Ave, Bloomfield, NJ 07003. Tel: 201-748-2222, FAX: 201 - 
748-5257; EmpL: 60; S/s. Mgr.-Hale Smith 

REMEE PRODUCTS CORP, 41 Bridge SL Florids NY 
10921, Tel: 914-651-4431, TELEX: 64-6715, FAX: 914- 
6514160; FSC No.: 4R362; EmpL: 135; Sis. Mgr: Ken 
Pimental; D/sf./l#gr-Ken Pimental 

REMTEK CORPORATION, 46107 Landing Parkway, 
Fremont, CA 94538, Tel: 415490-3999, FAX: 415-659- 
1849; EmpL: 40; Sis. Mgr: Robert A Wold; Dist. Mgr: 


Robert T. Collins . . C»1701 

Local Sales Offices & Reps 

AZ Temps Rich Sis Co. . 602-968-7787 

CA FailbrooK Gary Chilcote Assocs. 619-728-7678 

CA Fremont, Nicor-ll. 415490-5975 

CA Frerrwnt, Remtek Coip-. 415490-3999 

CA Montross Signal Ent|^. 818-957-0640 

CO Boulder, R F. Mayo & Assocs. 303-442-2155 

FL Deerfield, Brandei Stephens . 305427-8558 

GA Marietts Remtek Corp. . 404-977-1630 

IL Deerfield, Flaherty^Haines . 312-948-7800 

IN Ft Wayns Hoyle Assocs. 219-485-6433 

KS Overland Paik, Spectrum Sis. 913-648-6811 

MA Clinton, Browning & Naughton. 617-365-6365 

Ml Birmingham, Forand Sis Co.. 313-644-0087 

MN Eden Prairis EMT Engrg. ... 612-9344147 

NJ Hicksvills J-Square Mktg. 516-935-3200 

NY Rochester,L-MarAssocs.. 716-323-1000 

OH Cleveland, Versatron . 216-581-0090 

OR Tualatin, Nicor-I .. 503-692-0421 

PA Telford, Dalbrook. 215-723-3300 

TX Dallas R D. Spooner. 214-357-6636 


RENARD MANUFACTURING COMPANY, INC, 3131 
N.W. 79th Avenus Miami, FL 33122-1011, Tel: 305-592- 
1500, TELEX: 989326, ESYLNK: 62929141, FAX: 305-593- 
9990; S/s./Ifgr.'S. Simerly 

RENCO, Robbins & Myers 26 Coromar Dr, Golets CA 
93117-3094, Tel: 805-968-1525, TWX: 910-334-1180; 
FSC No.: 34479; EmpL: 100; S/s. Mgr: Sid Russell; Dist. 
Mgr: Sid Russell 


RENCO 

ELECTRONICS, 

INC. 


FAX: 516-586-5562 

RENCO ELECTRONICS, INC., 60 Jefiyn Blvd, East 
Deer Pk, NY 11729, Tel: 516-586-5566,1-800-645-5828, 
TELEX: 220-883; FSC No.: 14778; EmpL: 200; S/s. Mgr: 
Edward W. Rensing; Dist. Mgr: Rhonda Rizzo 
. .. A*1293-1297, 2435-2439 


REN ELECTRONICS CORPORATION, C.C.G, An 
Insico Co, 755 New Ludlow Rd, S. Hadley, MA 01075, 
Tel: 413-536-1800, TELEX: 315617, FAX: 413-536-8425; 
FSC No.: 70143; EmpL: 75; S/s. Mgr: S. W. Pai, DIv. Mgr. 

REPRODUCTION TECHNOLOGIES INC, Dept EM, 
P.O. Box 790, Bristot IN 46507-0518, Tel: 219-848-5233, 
TELEX: 510 600 2378 R TI; EmpL: 10; S/s. Mgr: Maxine 
Beasey 

REPUBLIC ELECTRONICS CO, 200 Wireless BlvdL, 
Hauppauge, NY 11788, Tel: 516-273-9800, TELEX: 96- 
1460; FSC No.: 95750; EmpL: 145; Sfe. Mgr: Sy Newman 

RESDEL ENGRG. CORP, Resdel Inds, 300 E Uve Oak 
Ave, Arcadia, CA 91006, Tel: 213-684-2600, TWX: 910- 
582-3219; FSC No.: 10412; EmpL: 225 

RESEARCH DEVICES, The American Optical Corp, 
121 Ethel Rd, Piscataway, NJ 08856, Tel: 201-5724800, 
TELEX: 467058, FAX: 201-572-4808; EmpL: 25; S/S. Mgr: 
Michael Schneider 

RESEARCH SPECIALISTS, 1816 Settlers OvaL 
Cleveland, OH 44145, Tel: 216-871-8909; EmpL: 10; S/s. 
/Vfgr.’Tim Howard 

RESISTANCE TECHNOLOGY INC, 1260 Red Fox Rd, 
St PauL MN 55112, Tel: 612-636-9770, FAX: 612-636- 
8944; S/s. Mgr: T. Michael Ferris 


Qresistors, inc. 


FAX: 312-863-4272 

RESISTORS, INC., 5226 W. 26th SL Chicago, IL 60650, 
Tel: 312-652-7555; EmpL: 35; S/s. Mgr: Marlene Pingel 

. . .. A«2040 

Local Sales Offices & Reps 

CA Santa Clara, K M Entprs... 408-986-1458 



FAX: 408-982-0210 

RESONANT POWER TECHNOLOGY, 3350 Scott 
Boulevard, Bldg5302, Santa Clara, CA 95054, Tel: 408- 
982-0200; FSC No.: 0BZ13; EmpL: 10; Sfe. Mgr: Dan H. 
Burgoon.... 0*2038-2039 


North American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


RITTAL 


Local Sales Offices & Reps 

FL Land O Lakes, AJ'S Power Source.... 813-996-2583 

NH Salem^ OEM Marketing & Sales. 603-893-0009 

TX Richardson, Jim Gray & Associates ... 214-699-9976 


REVERE CORPORATION OF AMERICA, 845 fsL 
Colony Rd, Wallingford CT 06492, Tel: 203-269-7701, 
TELEX: 96-3482, TWX: 71(M76-3197; EmpL: 389; Sfe. 
Mgr: R Paukstys 

RR CORPORATION, 100 E Pine Aire Dr., Bay Shores NY 
11706, Tel: 516-231-6400, TWX: 510-227-6233, FAX: 516- 
231-6465; FSC Na: 13619; EmpL: 250; Sis. Mgr: Dave 


Radford. A«1667 

Local Sales Offices & Reps 

AL Huntsville; Murcota CorpL. 205-539-8476 

AZ Scottsdale, Williams-Assoca. 602-947-4297 

CA Alhambra, M.W. Riedel Co.. 213-283-7694 

CA Mountain View, Peninsula Tech. Sla .. 415-965-3636 

CO Commerce City, Williams Assocs.. 303-289-5647 

FL Clearwater, Tech-Rep Assocs... 813-572-9900 

FL Ft Lauderdale, Tech Rep Assoca. 305-791-2708 

FL Merritt Islandt Tech-Rep Assocs.. 407-453-3313 

FL Winter Springs, Tech-Rep Assocs. .... 407-699-4010 

IL Palatine, Technig. Sis., Inc.. 312-991-6600 

IN Fort Wayne, Denton Mktg., Inc.. 219-486-0665 

lA Cedar Rapids, Ensco-Rep . 319-396-1109 

KS Countryside, Ensco-Rep. 913-3840840 

KS Wichita, Ensco-Rep.. 316-683-1070 

MD Rockville, Mechtronics Sis.. 301-340-2130 

MO Maryland Heights, Ensco-Rep . 314-423-3935 

NH Hudson, EMC Sis, Inc.. 603-889-5751 

NJ Cherry HilLHJ. White Ca. 609-428-4544 

NM Albuquerque, Williams-Assocs. . 505-255-1638 

NY Buffalo, Upstate Engrg. Sis.. 716-632-0011 

NY Great Nec^ Trionic Assocs. . 516-466-2300 

NY Rochester, Upstate EngrgGIs.. 716-226-2383 

NY Utica, Upstate EngrgSte.. 315-797-6721 

NC Winston-Salem, Murcota Corp.. 919-722-9445 

PA GlenskJe, Koebert Assocs.,inc.. 215-887-2310 

TX Garland, McBride Sci. Sis. . 214-494-5000 

Ur Salt Lake City, Williams Assocs. . 801-485-6511 

WA Bellevue, Quest Mktg. . 206-747-9424 

Wl Milwaukee, Technig. Sis., Inc. . 414-964-5015 

Can Neapean, Ontario, Norgay Entprs. Ltd. 

. 613-723-1858 


Can New Westminster, B.C., Norgay Entprs. Ltd 

. 604-524-6910 

Can RichmondaC,NorgayEntpraLtd ... 604-275-1121 
Can Toronto, Ontario, Norgay Entprs. Ltd .. 416-259-9663 
Can Westrnourit, Quebec, Norgay Entpis. Ltd 

. 514-932-3233 

RF INDUSTRIES, Centronics, 10040 Mesa Rim Rd, San 
Diego, CA 92121, Tel: 619-587-0656, FAX: 619-587-0049 

RFLINDS., INC., (DBA) Dowty Elctm& Co, PO Box 250 
Prospect St, Brandon, VT 05733, Tel: 802-247-6811, FAX: 
802-247-3946; EmpL: 130; Sis. Mgr: Dan Boutin; Dist. 
Mgr: Dan Boutin 

RF MONOLITHICS, INC, 4441 Sigma Rd, Dallas, TX 
75244, Tel: 214-233-2903, TELEX: 463-0088, FAX: 214- 
387-8148; FSC No.: 2U874; EmpL: 90, Sts. Mgr: C. Baker, 
T. Hinkle; W.Spurgeorr 

RF. POWER LABS, 22125 17th Ava SE,, BothelL WA 
98021, Tel: 206481-8833, TELEX: 32-1042, FAX: 206- 
486-1002; FSC Na: 057143; EmpL: 17; Sis. Mgr: Glenn 
Kalmus 

RHG ELECTRONICS LABORATORY, INC, Adams 
Russell, 161 E Industry CL Deer Park, NY 11729, Tel: 
516-242-1100, TWX: 510-227-6083, FAX: 516-242-1222; 
EmpL: 214; Sfs. Mgr. David E Krautheimer 



FAX: 714-896-0971 

RHOMBUS INDUSTRIES; 15801 Chemical Ln, 
Huntington Bch, CA 92649-1595, Tel: 714-898-0960, 
TWX: 910-596-1826; EmpL: 60; S/s. Mgr: L G. Luthy; Dist 


Mgr: L G Luthy... A«1622-1626 

Local Sales OfTKies & Reps 

AL Huntsvilia CMR Cross Assoca. 205-883-5991 

AZ Tempa A-5 Company .. . 602-9684923 

CA Escondida Cirolia Sis, Ina....... 619-743-3015 

CA Santa Clara Westrep .... 406-988-8833 

CO Parker, A-5 Ca .. 303r841-3651 


FL Orlando,PerrottAssoca,Ina . 407-298-7748 

ID Boisa Cascade CcMT^ . 208-343-9886 

IL Chicago, Rendell Sla Ca. 312-539-1820 

MA Malden, J.K. Assoca . 617-321-2922 

Ml Warren, D.EM. Elctra Sia. 313-595-9444 

MN Eden Prairia Electro-Mark, Ina. 612-944-5850 

NJ Leonia Peter E Schmitt Ca . 201-944-2806 

OH Cleveland JMK Elctma. 216-886-7100 

PA Phoenixvilia Henry G. Richter, Ina .... 215495-6176 

TX Austia Space Elctma. 512-346-2215 

TX Houston, Space Elctma . 713-266-9245 

TX Irving, Space Elctma . 214-251-3636 

Can Toronto, OnL True North Technig, Ltd 

. 416-744-2233 

Local Distributors 

CA Chatsworth, Sterling Elctma. 818-407-8850 

CA Costa Mesa Eric Elctma . 714-751-1185 

CA Manhattan Bch, Prime Electro Proda 

. 213-379-3642 

CA Milpitaa California Capacitor, Ina. 800-624-9579 

CA San Diego, Sterling Elctma. 619-271-6558 

CA San Josa Eric Elctma. 408-432-1111 

CA Tustia Image Elctma. 714-259-0900 

CA Tustia Sterling Elctma . 714-259-0900 

MA Danvera Nu Horizons Elctma Corp. .. 617-777-8800 

MN Minneapolia Stark Elctma Supp.. 612-332-1325 

NJ Pine Brook, Nu HcMizons Elctma Corp. 

. 201-882-8300 

NY Amityvilla Nu Horizons Elctma Corp. 

. 516-226-6000 


NY E Rochester, Nu Horizons Elctma Corp. 


. 716-248-5980 

Wl Mequoa Taylor Elea Ca . 414-241-4321 

Can Nepeaa OnL Carsten Elctma Ltd .... 613-726-9250 


Can Scarborough, OnL Carsten Elctma Ltd 

. 416495-7705 

Can St Laurent Qua, Carsten EIcbna Ltd 

. 514-334-8321 

RICHARD HIRSCHMANN OF AMERICAN, See 
Hirschmann 

RICHARD-LEE CO, 3 Quine SL Cranford NJ 07016, Tel: 
201-276-0710, FAX: 201-276-6179; EmpL: 13 

RICHARDS, ARKLAY S, CO, INC, 72 Winchester SL 
Newton Highlanda MA 02161-1793, Tel: 617-527-4385, 
FAX: 617-964-3746; Sis. Mgr: L K Richards 

RICHARDSON ELECTRONICS, LTD, 40W267 
Keslinger Rd, LaFox, IL 60147, Tel: 800-323-1770, 312- 
232-6400, TELEX: 283461 RichElecLFox, FAX: 312-208- 
2550; FSC No.: 5L804; EmpL: 625; Sis. Mgr: William 
Burton; D/sf. Mgr.* William Burton 

RICHCO PLASTIC CO, P.O. Box 804238, Chicago, IL 
60680, Tel: 312-5394060, TWX: 910-221-1938, FAX: 312- 
539-6770; FSC No.: 06915; EmpL: 250; S/s. Mgr: Ted E 
Pavoris; Dist. Mgr: Ted Pavoris 

RIDGE TOOL CO, Sub. Emerson Elec. Co, 400 Clark 
SL Elyria, OH 44036, Tel: 216-323-5581, TELEX: 0243420, 
FAX: 216-323-5204 




FAX: 308-235-2609 

RISK, GEORGE, INDS, 802 S. Elm SL KimbalL NE 
69145, Tel: 308-2354645, TWX: 910-620-9040; FSC No.: 
24229; EmpL: 126; S/s. Mgr: Marge Elliott; Dist. Mgr: 


Marge Elliott.. . B*1883 

Local Sales Offices & Reps 

AL Huntsville, Effective Mktg. 205-233-2644 

OR Portland Advanced Power Proda. 503-646-0994 

AZ Phoenix, J. F. Hurlbut Co.. 602-952-2079 

WA Seattia Advanced Power Proda. 206-885-0881 

DC Washington, Tech Repa Ina. 703-370-2600 

FL Ft Lauderdale, Newell-Hynes Assoca 

. 305429-3207 

GA Atlanta, Effective Mktg. . 404-948-6023 

CA San Jose, Context Engrg Ca. 408-748-8676 

IL Chicago, Chadra-Shilke & Assoca .... 312-653-8126 

IN Indianapolia Carter, McCormic & Peirce 

. 317-244-1685 

KS Wichita, Buckman & Assoca. 316-267-2052 

MA Boston, Jodan Technig. 617-863-8898 

Ml Detiroit Carter, McCormic & Peirce .... 313477-7700 

MN Minneapolia Holmgren Assoca. 612-786-7641 

MO St Louia Buckman & Assoca . 314-9474727 


NY New YorK Moigan Elctma. 516-540-5180 

NC Raleigh, Effective Mktg. 919-893-9650 

OH Cleveland Carter, McCormic & Peirce 

. 216-826-0400 

OH Dayton, Carter, McCormic & Peirce ... 513-836-0951 

OH Pittsburgh, Carter, McCormic & Peirce 

. 412-826-3800 

CA Santa Ana VR Elctma. 714-558-1295 

PA Philadelphia Jacobsen Assoca. 215-674-2937 

TX Dallaa Barry Sla . 214-234-0255 

TX Houston, B^ Sla.. 713-784-5860 

UT Salt Lake City, J. F. Hurlbut Ca .. 801-595-8818 

CO Denver, J. F. Hurlbut Ca.. 303-279-7796 

LocaJ Distributors 

CA Los Angelea Electric Switches . 213-660-1310 

NY Huntington Statioa Morgan Elctm. Sia 

. 516-549-5180 


•mmiL 


FAX: 513-399-0500 

RITTAL CORP, 3100 Upper Valley Pika Springfield OH 
45504, Tel: 800-637-4425, TELEX: 241 354; EmpL: 60 

.. C*1086 


Local Sales Offices & Reps 

CA Anaheim, Rittal Corp.nJohn Aram . 714-527-7337 

CA San Diego, Rittai C^-Dave Glassner 

. 619-272-2287 

CA San Josa Rittai Corpi-Ray Snyder .... 408-258-6968 

CO Littleton, Ekstm. Comp. Sya. 303-762-9576 

CT BristoL Rittai Corpi-David Joy. 203-589-1134 

FL Bradenton, Rittai Corp.-Craig Taseff... 813-747-1891 

GA Buford Lakewood Inda Int'L . 404-932-1106 

IL Downers Grova Rockford Controls Ca 

. 312-960-2046 

IN Indianapolia Rockford Controls Co. ... 317-876-3360 
KS Shawnee Mission, H & H Vega Sla Assoa 

. 913432-6363 

Ml Brightoa Rittai Corp./Chuck Marino . . 313-229-7072 

MN Shoreview, Ten-Tech. 612-481-0274 

MS JacksoaDoby Assoa . 601-981-1138 


FREE CATALOG 


Quality 

Delay 

Lines 



Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder Iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623658 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5- 
657214 __ 


® Datatronics 

A DIVISION Of DAIAMAX ELECTRONICS 


North American offices only. For worldwicle reps & distributors, see Vol. W. 
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RITTAL 


Manufacturers and Sales Offices Directory 


..... 314-928-1750 

NJ CKftoa aO.L Sis. Ca .. 201-340-1515 

NY N. Syracuse, Lachut Elect Sis... 315-458-6629 


NC Charlotte^RitlalCorpL-OougYinger ... 704-597-7210 
OH Cleveiandt Rittal Coip.-Ovwgfit Patterson 

.... 216-251-4676 

OH Columbus^ Rittal CorpL-Scott Puderbaugh 


.. 614-764-1108 

OH Springfield, Rittal CoiTX-Hdqrs. .. 513-325-1141 

OR Poitlandl JA Gum Assoc. . 503-288-5154 

PA Philadelphia, Rittal Corpi-Rich English 

.. 215-827-0928 

PA Pittsburgh, Madia-Paui Assoc. . 412-331-3121 

Rl Cranston, Rittal Corpi-Greg Demiijian 

. 401-942-3344 

TX Dallas; The Power Connection. 214-357-8207 

VA Mechanicsville; RA Marsland Assoc. 

. 804-746-5770 

Can Toronto, Werner Pischek-PTS Engrg... 416-842-8680 


/Rgaoo/ 

FAX: 519-696-2670 

RITZ ELECTRONICS/RELCO, 196 Queen St N, New 
Dundee; Ont, Canada NOB 2EO, Tel: 519-696-2616; 
EmpL: 30; Sis. Mgr: Leonard Snow; Dissf. Mgr: Leonard 


Snow .. C«1087; D*2041 

Local Salas Otfices & Reps 

CA Redondo Bch.. 213-316-9601 

CA Torranca UA Pow^ Converting Ca 

213“316*9984 

dan New Dundee, Orit, Rttz Eictms.. 519-696-2616 

Ijocal DistritMJtors 

CA Redondo Bch.. 213-318-9601 

CA Torranca Leonard Snow & Assoc&/UA Power 

. 213-316-9984 

Can New Dundea Ont, Ritz Elctma. 519-696-2616 


RLC ELECTRONICS, INC, 83 Radio Or, Mt Kisoa NY 
10549, Tel: 914-241-1334, TWX: 710-571-2103. FAX: 914- 
' 241-1753; FSC Na: 12598; Err^: 75; Sis. Mgr: PWlIp K 
Wright; Dist. Mgr: Henry D. Nibbe 



OffTtm^Shelf 
AjutomaUon i 


Servo 

Ibrqm 

BrusMesaDC 

* Senmns 

• P&smaningmies 
* IHuiMbcttb Controls 
• Sensors 

♦ Ap0camm Aki ♦ Repair & 

Mod&ficaMon 

waml to be your one source ^ eirtome^iuo 
Cell us with mxi motion 



wmmLCcmm0ts,mc 

Urur One Bmrce Motion Control 

mm: * pax: zmsmztzTt 


RMC POWER SEMICONDUCTOR, BBC, 2150 W. 6th 
Ava, Broomfield, CO 80020, Tel: 3(»-469-1883, 1-800- 
992-031a TELEX: 299745, FAX: 303-469-8394; EmpL: 16; 
Sfs. Mgr.* Dave Whitcomb; DKsf. Mgr.* Dave Whitcomb 

RMF PRODUCTS, INC., 1275 Paramount Pkwy, P.O. Box 
520, Batavia IL 60510, Tel: 312-879-0020, FAX: 312-879- 
6749; EmpL: 11; Sl!s. Mgr.* R Frieders . C«1613 

RMS COMPANY, Connector Division, 980 Osborne Rd, 
Minneapolia MN 5543a Tel: 612-786-1520, FAX: 612- 
786-1771; EmpL: 50; Si!s. Mgr: Jack M. Lundeen 

RMS TECHN, 11833 Canon Blvd, Ste 100, Newport Newa 
VA 23601, Tel: 804-873-0100, FAX: 804-873-1512; FSC 
Na: 59606; Err^: 42 

ROANWELL, 180 Varick SL New York, NY 10014, Tel: 212- 
989-1090, TWX: 710-581-6555, FAX: 212-989-3285; FSC 
Na: 82872; EmpL: 80; Ste. Mgr: Ray Lefebvre; Dist. Mgr: 
Ray Lefebvre 


B 

nOASSOCIATESv 


FAX: 408-744-1521 

RO ASSOCIATES, INC., 246 Caspian Or, Box 61419, 
Sunnyvaia CA 94088, Tei: 408-744-1450; FSC Na: 24230; 


EmpL: 90; Ste. Mgr: R D. Okada.8*1028-1030; 

0*2042-2045 

LocsJ Sales Offtees & Reps 

AL HuntsvillaLee Assoca . 205-533-5896 

AZ Phoenix, Tech. Slaina . 602-246-1614 

CA Los Angeiea West Coast Repa. 714-558-6100 

CA San Josa P & M Elctma . 408-287-0402 

CO Denver, F.a Mktg.. 303-795-9176 

DC Washirlgton, Gans & Pugh. 703-527-3262 

FL Ft Lauderdato, Panamtech . 305-587-3769 

FL Orlando, Panamtech .. 407-679-5506 

IL Chicaga Mar-con Assoca Ina. 312-675-6450 

KS Lenexa Midtec. 913-541-0505 

MD Baltimora Gans & Pugh. 703-527-3262 

MA Boston, Power Factor. 508-234-6415 

MN MinneapoliaRJIrxx. 612-866-3661 

NM Albuquerqua Fry-Gatea Ina. 505-262-1525 

NY Mt Vernon, Sonkin Assoca . 914-968-8282 

OH Centervilto,OmegaSla,ina .. 513-434-5507 

PA Philadelphia Gans & Pugh . 215-699-6655 

TX Dallaa Barry Sla . 214-234-0255 

TX Houston, Barry Sla . 713784-5860 

WA Seattia West Coast Repa . 206-823-4493 

Can Missisauga Ont, T.w. Wilson Ste. .... 413677-8200 


Can Vancouver, BC, Tracan Eictra Western Ltd 

. 604-984-4141 

ROBBINS & MYERS/ELECTRO-CRAFT, 6950 
Washington Ava So, Eden Prairia MN 55344, Tel: 612- 
942-3600, FAX: 612-942-3636; Ste. Mgr: Harry Webber 

ROBERT SHAW INSTRUMENT DIV, Kendall Lana 
Natick, MA 01760, Tel: 617-8739711, TWX: 710-343 
0398, FAX: 617-872-8437; EmpL: 600; Ste. Mgr: David 
LeBlanc 

ROBINSON-HALPERN PRODUCTS, Transicoil, Inc, 
One Apollo Rd, P.O. Box 248, Plymouth Meeting, PA 
19462-0248, Tel: 2138239200, VNX: 510-6639200, 
FAX: 213834-1917; FSC Na: 12400; EmpL: 80; Ste. Mgr: 
Robert C. Rehbom, Prod Mgr. 

ROBINSON NUGENT, INC, 800 East 8th St, New Albany, 
IN 47150, Tel: 812-945-0211, TWX: 8135434082, FAX: 
812-945-0804; EmpL: 567; Ste. Mgr.* Terry Johnson; Dist. 
Mgr: Vk Slccone 

ROBISON ELECTRONICS, P.O. Box 8121, San Lute 
Obispa CA 93403-8121, Tei: 803544-8000, FAX: 803 
544-8091; FSC Na: 19080; EmpL: 45 

ROCHESTER INSTRUMENT SYSTEMS, 255 N. Union 
St, Rochester, NY 14605, Tel: 7132637700, TELEX: 
978457, TWX: 82971, FAX: 713262-4777; EmpL: 330 

ROCKLAND INSULATED WIRE & CABLE, 87 
Broadway, Haverstraw, NY 10927, Tel: 914-4233103, 
FAX: 914-947-1712; FSC Na: 12111 

ROCKLAND SCIENTIFIC CORPORATION, 10 Volvo 
Dr, Rockland IndL Pk, Rockleigh, NJ 07647, Tel: 201-767- 
7900, TWX: 713991-9852, FAX: 201-767-1890; EmpL: 60; 

Ste. Mgr: M. Schiavone 


ROCKWELL INTLiSEMICONDUCTOR PRODUCTS 
DIVISION, 4311 Jamboree Rd, Newport Beach, CA 
92660. Tel: 714-8364600, TWX: 913591-1698; FSC Na: 
34576; EmpL: 1995; Ste. Mgr: Jack Ordway, Dir. of Sia; 
Dtet. Mgr.* K Reutemann 

RODANN ELECTRONICS MFa CO, 133 a Brea Blvd 
Brea CA 92621, Tei: 714-5231301; Ste. Mgr: Alex 
Skarbek 

RODELCO ELECTRONICS CORP, 111 Haynes Ct, 
Ronkonkoma NY 11779, Tel: 513981-0900, FAX: 513 
981-1792; EmpL: 44 



ELECTRONICS. IN& 


FAX: 415-326-1993 

ROD-L ELECTRONICS, INC, 923 Hamilton Ava, Menlo 
Park, CA 94025, Tel: 413322-0711, TWX: 296210; EmpL: 


20; Ste. Mgr: Tom Cooke.. 0*1338-1339 

Local Sales Offices & Reps 

CA Menlo Park ROD-L (factory). 413322-0711 

CO Conifer, Energy Equip. Sia. 303972-3335 

IL Elk Grova Loren Green Assoca. 312-5930282 

IN Indianapolte, Loren Green Assoca .... 317-2939827 

KS Lenexa Midtec Assoca. 913541-0505 

MO Cockeysvilla ScL Repa. . 301-321-1411 

MA Reading, Scheinfein Assoca. 617-944-2304 

Mi Detroit Micro Ste. . 3134644520 

MN Minneapolia HeHJte Sis. 612-861-6051 

MO St LouiaMkttec Assoca . 314-275-8666 

NJ Fairfield Addem Sla. 201-882-0993 

NJ Pennsauken, Set Repa. 609-662-5222 

NY De Witt DB Assoca . 313446-0220 

OH Centervilla Micro Ste.. 513433-8171 

OH N. Olmsted Micro Ste. 213734-3080 

OK Tulsa Spectra Ste. 918-6637188 

OR Beaverton, Coro II Mktg. 503641-0877 

TX El Pasa Venturesearch. 913594-4094 

TX Houston, Spectra Sla. 713270-8212 

TX Richardson, Spectra Sla. 214-234-3600 

VA Fairfax, ScL Repa . 7033830600 

WA Redmond Core II Mktg. 2036834344 

WA Spokana Core II Mktg. 503922-2971 

WV Pittsburg, Micro Ste. 412-471-0105 

Can Ontario, Webster Instra Ltd. 4136230600 

Local Distributors 

CA Menlo Park, Rod-L (Factory). 413322-0711 

Can Ontario, Webster Instra Ltd. 413625-0600 


ROEAN INDUSTRIES, INC, 12970 Branford Sta C, 
Pacoima CA 91331, Tel: 813767-7047, FAX; 813763 
4974; ErrtoL: 8 


ROGAN, 3455 Woodhead Dr, Northbrook, IL 60062, Tel: 
312-4932300, 8034231543, FAX: 312-4932334; FSC 
No.: 86797; EmpL: 100; Ste. Mgr: D. Peiletien Dist. Mgr: 
D. Pelletier 


ROGERS CORP. DIV. POWER DISTBNDIV, 5750 
East McKellips Rd, Mesa AZ 85205, Tei: 602-8333370, 
FAX: 602-8333370 

ROGERS CORPORATION, Circuit Components Div, 
2400 & Roosevelt St, Tempa AZ 85282, Tel: 603967- 
0624, FAX: 602-967-9385 

ROGERS CORPORATION, Circuit Materials Div, Box 
4000, Chandler, AZ 85244, Tel: 602-9634584, FAX: 602- 
732-9381 

ROGERS CORPORATION, Flexible 

Interconnectbns Div, Box 700, Chandler, AZ 85244, 
Tel: 6039634584, TELEX: 143223, TWX: 910-9531961, 
FAX: 602-786-8490; Ste. Mgr.* Darrel Brasch 

ROGERS CX)RPORATiON, Microwave Materials 
Div, 100 a Roosevelt Ava, Chandler, AZ 85244, Tel: 602- 
961-1382, FAX: 602-961-1302 

ROGERS CORPORATION, Molding Materials Div, 
P.O. Box 550, Manchester, CT 06040, Tei: 2036435500, 
FAX: 203-6435503 

ROGERS CXDRPORATION, Soladyne Div, 7447 
Convoy Ct, San Dlega CA92111, Tel: 6132737872, FAX: 
613277-9105; FSC Na: 55655; Ste. Mgr: Dale Reed; 
Dtet. Mgr.* Rick Jansen 


784 


North American offices only. For worldwide reps & distributors, see Vol. W. 


EEM1989 




















































































Manufecturers and Sales Offices Directory 


SAIAI 


ROGERS CORP, One Technology Dr, Rogers, CT 06263, 
Tel: 203-774-9605, TWX: 71CM48-0047; EmpL: 2500; Sis. 
Mgr: Paul L Anderson 

ROHDE & SCHWARZ, INC, 4425 Nicole Drive, Lanham, 
MD 20706, Tel: 301-459-8800, FAX: 301-459-2810; FSC 
Na: 82199; EmpL: 65; S/s. Mgr: David R Cook 

ROHM CORPORATION, 8 Whatney, Irvine^ CA 92718, Tel: 
714-855-2131, TWX: 910-595-1721, FAX: 714-855-1669; 
EmpL: 125 

ROLM SYSTEMS DIVISION. IBM Corp, 4900 Old 
Ironsides Dr, M/S 605, Santa Clara, CA 95054, Tel: 408- 
986-1000; EmpL: 4,100; Dist. Mgr: Ken Batorski 

ROLYN OPTICS CO, 706 Arrowgrand Circle, Covina, CA 
91722-2199, Tel: 818-915-5707/5717, TELEX: 67-0380, 
FAX: 818-915-1379 

ROSE ELECTRONICS,INC. DIV. OF ENERGY 
PRODUCTS GROUP, 1991 Concourse Dr, San Jose, 
CA 95131, Tel: 408-943-0440, FAX: 408-943-0360; EmpL: 
13; S/s. Mgr.* Bob Burres; D/sf. Mgr.* Bob Burres 

ROSE ENCLOSURES SYS., INC., 7330 Executive 
Way. Frederick, MD 21701, Tel: 301-696-9800, FAX: 301- 
969-9494; FSC No.: 4Y520/C0242; EmpL: 35; S/s. Mgr: 


Warren Hudacek. C«1088 

Local Sales Offices & Reps 

AL Adamsville, South Rep. 205-674-3056 

CA Irving Comp Mktg . 714-951-5950 

FL Tampa, Florida Comp. Sis.. 813-960-7044 

GA Atlanta, South Rep . 404-262-6942 

IL Chicago, Paddock Mktg. 312-452-7852 

lA Cedar Rapids, Tech. Elctms.. 319-366-5443 

NY Rochester, J. G Welch Assocs.. 716-244-1100 

NC Kemersviile, Heritage Sla. 919-996-4374 

OH Chagrin Falls, Pine Sis.. 216-247-6198 

PA Frazer, ICI . 215-889-0650 

WA Federal Way. KR Jensen Sis.. 206-874-2772 

Wi Milwaukee, Taylor Mktg . 414-332-1211 

Local Distributors 

Can Vancouver, BC,Memco. 604-590-1553 


ROSEMONT-NASHVILLE, INC, See Chromalox 
Instrs. & Controls 

ROSS ENGINEERING CORP., 540 Westchester Dr, 
CampbelL CA 95008, Tel: 408-377-4621, TELEX: 858840, 
TWX: 910-590-8033; FSC No.: 23598; EmpL: 45; S/s. Mgr: 
Hugh C. Ross; D/sf. Mgr.* Hugh C. Ross 

. B«1217,1615; D«1340 

ROTEK INSTRUMENT CORP, 390 Main St, Waltham, 
MA 02254, Tel: 617-899-4611, TELEX: 928034; FSC Na: 
06678; S/s. Mgr.* Eliot Warner 

ROWE INDUSTRIES, INC., 6225 Benore Rd, PC. Box 
6877, Toleda OH 43612, Tel: 419-729-9761, TWX: 810- 
442-1734; FSC No.: 82878; EmpL: 89; S/s. Mgr: Nick 
Ladas; Dist. Mgr: Nick Ladas. 0*1517-1519,1922 

ROYONIC INC, 25345 Ava Stanford, Sta 201, Valencia, CA 
91355, Tel: 805-257-0303, TELEX: 315672, ESYLNK: 
62840158, FAX: 805-257-0802; EmpL: 11; S/s. Mgr: Rory 
Stoner 

RTE POWER/MATE, 2727 Kurtz St, San Diego, CA 
92110, Tel: 800-843-8544,619-299-3800, TWX: 913-335- 
1241, FAX: 619-291-2584; EmpL: 175 

RTRON CORP, 8151 N. Ridgeway, Skokie, IL 60076, Tel: 
312-679-7180, TWX: 910-223-0810; FSC No.: 19130; Sis. 
Mgr: R McLean 


Local Sales Offices & Reps 

Ml Grand Rapids, RP. Urban & Assoa ... 616-245-0511 

NJ Long Valley, S Glassman Assoa . 201-876-3545 

PA Jenkintown, Arnold Assoa. 215-742-0600 


RTS SYSTEMS 

PROFESSIONAL INTERCOMMUNICATIONS 
PROFESSIONAL AUDIO PRODUCTS 


FAX: 818-843-7953 

RTS SYSTEMS, INC., 1100 W. Chestnut St, Burbank, CA 
91506, Tel: 818-566-6700, TELEX: 194855; EmpL: 75; Sis. 
Mgr: Shelley Brown Harrison; Dist. Mgr: Shelley Brown 
Harrison.. B*1031; D*1052,1076-1077 


RUNDEL PRODS., Allied Control, 100 Relay Rd, 
Plantsville, CT 06479, Tel: 203-621-6771, FAX: 203-621- 
4932; FSC Na: 02288; S/s. Mgr.* MA Freyermuth; Dist. 


Mgr: RE Munson. B*1832-1833 

Local Sales Offices & Reps 

CT Plantsville, Allied Control . 203-621-6771 


RUSH ENTERPRISES INC.'A HEICO COMPANY, 20 
Hampshire Drive, Hudson, NH 03051, Tel: 603-886-9460, 
FAX: 603-886-0372; EmpL: 12; S/s. Mgr: Richard Mulcahy 

RUSSTECH ENGINEERING COMPANY, INC, 23322 
(D) Madero Road, Mission Viejo, CA 92691, Tel: 714472- 
0880, FAX: 714-951-4601 

RUSTRAK INSTRUMENTS, Mark IV Company, Rta 2 
& Middle Rd, E Greenwich, Rl 02818, Tel: 401-884-6800, 
800-332-3202, TWX: 710-387-1500; EmpL: 250; S/s. Mgr: 
John Olobri; Dist. Mgr: John Olobri 

RUTHERFORD RESEARCH, Box 249, Rutherford, NJ 
07070, Tel: 201-933-2091; EmpL: 4; Sis. Mgr: Dr. A 
Blanck; Dist. Mgr: Dr. A Blanck 



FAX: 614-885-8307 

RYAN INTERNATIONAL CORP., 4800 Evanswood Dr, 
Columbus, OH 43229-6207, Tel: 614885-3303; EmpL: 30 
. . D*1341 

RYE INDUSTRIES, INC, 125 Spencer PL P.O. Box M, 
MamaronecK NY 10543, Tel: 914-698-0080; EmpL: 50 

SAB NIFE, INC, Div. of Sonesson, P.O. Box 7366,251 
Industrial Blvd, Greenville, NC 27834, Tel: 919-830-1600, 
TELEX: 92-9407; EmpL: 150; S/s. Mgr: Alan Feo; Dist. 
Mgr: Alan Feo 

SABRE COMMUNICATIONS CORP, 3400 Hwy 75 N, 
P.O. Box 536, Sioux City, lA 51102, Tel: 712-258-6690, 
FAX: 712-258-8250; FSC No.: 60348; S/s. Mgr: Jerry W. 
Audus; Dist. Mgr: Richard Krone 

SABRITEC, 1733 Kaiser Ava, Irvine, CA 92714, Tel: 714 
660-1970, TELEX: 678401, FAX: 714-660-9136; FSC No.: 
58795; EmpL: 49 

SAFE POWER SYSTEMS, Acme Electric 
Corporation, 528 W. 21 st St, Tempa AZ 8528a Tel: 602- 
8946864, FAX: 602-921 -0470; Sts. Mgr: Rod Pullen; Dist. 
Mgr: Jim Heidenreidi 

SAFT AMERICA INC., Box 1886, Valdosta, GA 31601, 
Tel: 912-247-2331, TELEX: 547620, TWX: 810-786-5866, 
FAX: 912-247-6680 .. 0*1520-1525 

SAFT AMERICA INC., 107 Beaver O, Cockeysvilla MD 
21030, Tel: 301-771-3200, TWX: 710-862-2637 

. . D*1446 


Local Sales Offices & Reps 
CA Chatsworth, Mike Mur^y, Zone Mgr. 

.. 818-998-0626 

CA Grenada Hills, Don Sandler. 818-360-1853 

CA Redwood City, John Marciano. 415-365-4539 

FL Boca Raton, Vince Malkiewicz.305-395-1535, 

800-328-5049 

GA Marietta, Doug Thompson, Zone Mgr. 

.. 404992-6950 

IL Carol Stream, Tom Roberts. 312-690-8035 

IL Oak Forest, Dan Mishedc, Zone Mgr. 

. 312-687-6690 

MA W. Hanover, Chuck Dare . 617-871-0204 

MN Maplewood, George Petrich . 612-770-0082 

OH Brownsvilla Roy Edgar.. 216-861-1877 

PA Bensalem, Milton Batley. 215-831-9520 

Local Distributors 

AZ Tempa Anjon Entprs.. 602-8941332 

CA Chatsworth, Mil-Corn Dist Ina. 818-998-3111 

CA Mountain View, Energy SI&. 415-969-0800 

CA N. Hollywood, CH & M Entprs. . 818-980-7358 

CA San Rafael, Elctms. Plus. 415-457-0466 

CO Englewood, IndL Elctma. 303-6949444 

FL AltamonteSpringaTNRTech.,Ina ... 803-346-0601 

FL Ft Lauderdala PA IntL. 305-566-5799 

FL Hialeah, Pro Battery Specialists. 305-9448800 


GA Decatur, ELS Prods. .... 800-521-2903,800-3345066 
IL Downers Grova Telecomm. Dvc& (TDI) 

.. 800-323-7307,312-971-3460 


IL Rosemorrt, Advent Elctma.. 312-297-6200 

IN Indianapolia Advent Elctma . 317-872-4910 

lA Cedar Rapida Advent Elctma .. 319-363-0221 

MA Billerica A W. Mayer .. . 617-229-2255 

MA Danvera Generation Elctma. 617-777-4866 

MA Middlebora Glynn Elctma. 617-947-4262 

Ml Farmington Hilte, Advent Elctma. 313477-1650 

MN Minneapolia D.C. Battery Proda Ina .. 612-721-8547 

NM Albuquerqua Alliance Elctma . 505-292-3360 

NY Deer Pk, TNR Tech, Ina . 516-242-4800 

NY Rochester, Masline Elctma . 716-546-5373 

NC CharlottaElectroSys,Ina.. 704525-2421 

OH Cincinnati, Schuster Elctma . 216-425-8134 

PA Bensalem, Avex Elctma. 215-638-3300 

TN Mt Juliet, Batteries Unltd... 615-7548179 

TX Houston, K-Tec (Kent) Elctma. 713-780-7770 

TX Spring, Battery Pak, Ina. 713-36T-9393, 

1-800-245-1138 

UT SaK Lake City, Standard Supp. Ca .... 801486-3371 

VA Falls Church, Perrott Engrg. Laba Ina 

.. 703-532-0700 

WA Redmond, Energy Sla (N.). 206-883-2343 

SAFT AMERICA, INC., Portable Battery Division, 

711 Industrial Blvd, Valdosta GA 31601, Tel: 912-247- 

2331, TELEX: 547-620; EmpL: 1200; Sis. Mgr: Michael 

Marcoux . 0*1446,1520-1525 

Local Sales Offices & Reps 

CA Chatsworth, SAFT America Ina. 818-996-0626 

CA Granada Hilla SAFT America Ina .... 818-360-1853 

CA Redwood City, SAFT America Ina .... 415-3654539 

FL Boca Ratorr, SAFT America Irra. 305-338-7730 

GA Marietta SAFT America Ina. 404992-6950 

IL Carol Stream, SAFT Anrierica Ina. 312-690-8035 

IL Oak Forest, SAFT America Ina. 312-687-6690 

MA Hanover, SAFT America Ina. 617-871-0204 

MN Minneapoya SAFT America Ina. 612-770-0082 

OH Columbua SAFT America Ina. 216-861-1877 

PA Philadelphia SAFT America Ina. 215-831-9520 

Local Distributors 

AZ Phoenix, Lynntronics . 602-438-0288 

CA Carlsbad, Energy Concepts. 619438-2202 

CA Chatsworth, Mill Comm. Distro, Ina ... 818-998-3111 

CA Mountain View, Energy Sla. 415-969-0800 

CA N. Hollywood C.K & M. 818-982-3150 

CA San Rafael Elctma Plus. 415457-0466 

CO Englewood Industrial Elctma. 303-6949444 

FL Altamonte Springa TNR Tech... 407-767-2411 

FL Hialeah Pro Battery . 305-8844040 

GA Decatur, ELS Proda . 404981-2288 

IL Downers Grova Telecomma Dvco, Ina 

. 312-971-3460 

IL UsIaJabro Batteries . 312-964-9358 

MA Billerica A. W. Mayer Co, Ina. 617-229-2255 

MA Middleboro, Glynn Elctma. 508-9474262 

Ml Uvonia a a Elctma . 318-525-1156 

MN St Louia D. C. Battery Proda Inc, . 612-646-7478 

NM Albuquerqua Alliance Elctma, Ina .... 505-292-3360 

NY Deer Park, TNR Tech, Ina. 516-242-4800 

NY Flushing, W & W Assoca. 212-961 -2103 

NC Charlotta Electro Syo, Ina. 704525-2421 

PA Bensalem, Avex Elctma Corpi. 215-638-3300 

TN Mt Juliet Batteries Unlimited . 615-7548179 

TX Houston, Kent Elctma. 718-780-7770 

TX Richardson, Kent Elctma.. 214-669-2600 

TX Spring, Battery Pk.. 713-367-9393 

l/T Salt Lake City, Standard Suppi Ca .... 801486-3371 

VA Falls Church Perrott Engrg. Laba Ina 

.. 703-532-0700 

WA Redmond Energy Sla. 206-883-2343 


SAGE LABORATORIES, INC, 11 Huron Dr, Natick, MA 
01760, Tel: 508-653-0844, TWX: 710-346-0390, FAX: 508- 
653-5671; FSC No.: 07180; EmpL: 43; Sfe. Mgr: Tony Clori 



FAX: 219-262-8819 

SAIA INC., P.O. Box 3030, Elkhart, IN 46515-3030, Tel: 219- 
262-4418; Sis. Mgr: Keith Scrapen Dist. Mgr.* Keith 


Scraper . ..... ..... B*1300-1301 

Local Sales Offices & Reps 

AZ Tucson, Cornelia Sla Assoca. 602-577-8706 

CA Alhambra C.E Mello Ca. 818-282-1405 

CA Milpitaa Maxim Elctm. Sla. 408-946-6001 

IL Schaumburg, Tech-Tron Sis, Ina. 312-843-7530 

IN Indianapolia Wilson Tech Sla.. . 317-872-2513 

MD Qlenarm, Hodgins Assctca. 301-592-7047 

MA BraintreaRF. Duffy Assoca. 617-848-3550 


EEM 1989 North American offices oniy. For woridwide reps & distributors, see Vol. W. 
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SAIAI 


Manufacturers and Sales Offices Directory 


MN Minneapolis, Holmgren Assocs... 612-786-7641 

NY Rochester, Application Specialists .... 716-586-6226 
OK Tulsa, Advance Tech. SI& ............ 918-664-0482 

OR Hillsboro^ Temco Northwest .... 503-645-2030 

PA Wayne,HodginsAssocs. ......__ 215-688-9056 

TX Dallas, Advance Tech. Sis........... . 214-340-1300 

WA Bothell, Temco Northwest.. 206-821-5434 


Can Scait)orough, Ont, Burgess Switch Co. 

............................i... 416-299-0852 

SAINT SWITCH, INC, 103 N. 11th Avo,Box 604, St 
Charles, IL 60174, Tel: 312-377-3779, FAX: 312-377-7438; 
FSC No.: 60198; EmpL: 30 

SAMARIUS PRECISION INSTRUMENTS, INC., 300 

Seymour Avei, P.O. Box 377, Derby, CT 0641^ Tel: 203- 
735-7405, TWX: 71(M51-2495, FAX: 203-732-8975; FSC 
Na: 18065;EmpL:40........ A*2143 

Loca/ Sa/es Offices & Reps 
CT Derby, Samarius Precision Instrs, ina 

.. 203-735-7405 


SANDERS ASSOCIATES, INC, A Lockheed 
Company, EMC Dept, 95 Canal SL Nashua, NH 03061- 
2004, Tel: 603-885-3602, TELEX: 94-3430, TWX: 710-228- 
1894, FAX: 603-885-2066; FSC No.: 94117; Sis. Mgr^ 
(EMC) R Bossart 

SANDERS/A LOCKHEED CO. DIV. MICROWAVE 
TECHNLG. CTR, 955 Perimeter Rd, Manchester, NH 
03108, Tel: 603-645-6000 X 5548, TELEX: 710-220-1845; 
EmpL: 425; Sis. Mgr: James C. Korcuba 

S & H INDS, 2257 North Penn Rd, Hatfield PA 19440, Tel: 
215-822-7211; EmpL: 50; Sis. Mgr: Bob Keiser 

SAN FERNANDO ELEC. MFG, See SFE Technig. 

SANFORD-MILLER CORP, 8 John SL Lynbrook, NY 
11563, Tel: 516-593-2025, 800-645-5900; EmpL: 10 

SANGAMO COMPONENTS DIV, See Cornell 
Dubiiier Electronics 


TX Austin, Barry Sis, Ina .... 512-837-3616 

TX Houston, Barry Sis, Ina ............... 713-784-5860 

TX Richardson, Barry Sis, Ina... 214-234-0255 

WA Redmond Quadra Sis. CorpL.......... 206-883-3550 

Wl West Allis, Metcom Assocs Corp.. 414-476-1300 

Can Don Mills, OnL Update Elctms, Ina ... 416-447-9101 


Local Distributors 

NJ Aliendaia Sanyo Semiconductor Distba 

. . 201-818-9070 

SAPHIKON, INC, 51 Powers SL Milford NH 03055, Tel: 
603-673-5831, FAX: 603-673-1256; EmpL: 75; Sis. Mgr: 
Linda Berthiaume 


..SsRoaix 



SAMSUNG 

Electron Devices 


SAM SUNG ELCTRN. DVCS., America, Inc., 14251 
E Rrestone BL U Mirada, CA 90638, Tel: 213-802-8425, 
TWX: 183423 SEDLA; Sis. Mgr: Myung Bang 
. B-1106-1108 

SAMTEC, INC, 810 Progress Blvd, P.O. Box 1147, New 
Albany, IN 47150, Tel: 812-944-6733, TWX: 810-540-4095, 
FAX: 812-948-5047; FSC Na: 55322; EmpL: 150; Sis. 
Mgr: Acfiian Pocharscky 

S & El MANUFACTURING, Box 832, Northridge, CA 
91324, Tel: 818-349-4111, FAX: 818-349-4651; FSC No.: 
24152; EmpL: 40 

SANDERS ASSOCIATES, INC, ECBD, A Lockheed 
Company, 955 Perimeter Rd, Manchester, NH 03108- 
8500, Tel: 603-645-5548, TWX: 710-220-1845; FSC No.: 
31637; EmpL: 760; S/s. Mgr.* James Korcuba; Dist.Mgr: 
James Korcuba 


EEDH 


Over 20,000,000 
Components In Stock 


CONNEfTTORS 

• MACHINED SOCKET & TERMINAL STRIPS 

• SQUARE TERMINAL STRIPS & STAMPED 
SOCKET STRIPS 

• PIN GRID ARRAY SOCKETS & ADAPTORS 

• SOCKETS & ADAPTORS 

• INSULATION DISPLACEMENT CONNECTORS (IDC) 

• SOLDERED CABLE ASSEMBLIES & BULK CABLE 

• LEAD SOCKETS & TERMINALS 

• CUSTOM PRODUCTS 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

( 814 ) 476-7774 



DISTRIBUTED BY 


ADVACOM INC. 

. 5620 West Road • P O. Box 296 

L McKean, PA 16426 


PA WATTS 800-352-0161 

FAX: 814-476-7724 


SANGAMO COMPONENTS DIVISION, Box 128, 
Pickens, SC 29671, Tel: 803-878-6311, FAX: 803-878- 
7257; FSC No.: 00853 

SAN-O INDUSTRIAL CORP, 85 Orville Dr, Bohemia, NY 
11716, Tel: 516-567-5556, TWX: 510-228-7701, FAX: 516- 
567-5128; EmpL: 50; Sis. Mgr: S. Terry/P. Wemick/A 
Konon 

SANTA FE TEXTILES, Barcel Wire & Cable, 3i5i W. 
Adams SL Santa Ana, CA 92704-5863, Tel: 714-751-7733, 
TELEX: 910-595-1959; FSC Na: 31415; EmpL: 20; S/s. 
Mgr: Mike Ross 

SANYO ENERGY CORP, 1201 Sanyo Avo, San Diego, 
CA 92073, Tel: 619-661-6620. FAX: 619-661-6743; EmpL: 


500; Sis. Mgr: Joseph A Carcone. I>1526 

Local Sales Offices & Reps 

CA San Diego, Sanyo Energy. 619-661-6620 

CO Denver, West Ina. 303-477-8180 

FL Gainesville, Sanyo Energy. 904-376-6711 

IL Bensonville, Sanyo Energy . 312-595-5600 

CA Santa Clara, ITS. 408-727-3406 

NJ Little Ferry. Sanyo Energy . 201-641-2333 

OR Tigard Rep West. 503-639-0325 

UT Centerville, West lha . 801-295-5544 

WA Seattle, Rep West . 206-283-8351 

Local Distribi^xs 

CA Escondido, Alexander . 619-480-4445 

CA Long Bch, Battery Specialists . 213-437-1809 

CA San Jose, Powell Elctms.. 408-943-9020 

CO Denver, Car-Go Battery Ca. 303-296-8763 

MA Stoughton, Adcour. 617-784-8123 

NJ Clifton, Engrd Assemblies .. 201-340-0600 

NC Raleigh, Engrd Assemblies. 919-790-9700 

NC Winston-Salem, Progressive Technigs. 

. 919-761-1375 

OR Aloha, Elctra Concepts. 503-642-9715 

PA Philadelphia, Powell Elctms. ..... 215-365-1900 

TX Houston, Kent Elctma. 713-780-7770 

UT Salt Lake City, Stand Suppi.. 801-486-3371 


SANYO SEMICONDUCTOR CORP, 7 Pearl CL 
Allendald NJ 07401, Tel; 201-825-8080, TELEX: 135138 
SANYOSEMI ALNJ, FAX: 201-825-0163; EmpL: 33; Sis. 
/l^gr-Yoshihiko Umemoto; D/sf. Mgr. Kiyoshi Sambe 


Local Sales Offices & Reps 
AL Madison, Jack Harvey & Assocs, Ina 

. 205-461-8591 

AZ Tempe, Toribre Entprs. . 602-461-9069 

CA Burbank DARCO. 818-504-2425 

CA Santa Clara, Rymex Int’L Corp.. 408-296-6626 

GA Norcross, Jack Harvey & Assocs, Inc. 

. . 919-361-5885 

IL Park Ridge, Metcom Assocs. Corp..... 312-696-1490 


IN Indianapolis, Jack Harvey & Assocs, Inc. 

.. 317-872-1031 

IN Kokomo, Jack Harvey & Assocs, Ina 

.... 317-453-4260 


KY Prospect, Jack Harvey & Assocs, Ina 

. 502-228-4100 

MA Marlboro, OK Engrg. Co.. 508-481-6400 

Ml Farmington Hills, Luebbe Sis. Co.. 313-489-8828 

MN Crystal, Technical Comps. . 612-461-9069 

MN CrystaL Technical Comps .. 612-536-9512 

NJ Pomptdn Lakes, Austin Labs . 201-696-9749 

NC Research Triemgle Park Jack Harvey & Assocs, Ina 

. 919-361-5885 

OH Cincinnati, Luebbe Sis Co. . 513-530-0600 

PA Mon^meryvills Eastern ScL Mktg ... 215-368-4570 

PA Pittsburgh, Lu^sbeSis Ca .. 412-364-0490 

TN Knoxvills Jack Harvey & Assocs, Ina 

.. .:... 615-524-7057 


FAX: 415-856-4732 

SARONIK 151 Laura Lans Palo Alta CA 94303, Tel: 415- 
855-6900, TELEX: 348465; FSC No.: 61441; EmpL: 44; S/s. 
Mgr.* Dean Ransom; D/sf. Mgr.* Dean Ransom 

. . A*1477-1481 


Local Sales Offices & Reps 

AL Huntsvills Electramark Ina... 205-8304400 

CA Fallbrook Gary Chilcote Assocs. 619-728-7678 

CA Irvins Saronix. 714-955-1220 

CO Denver, Undberg Co. . 303-758-9033 


FL Altamonte Springs Sis Engrg. Concepts 

. 305-682-4800 

FL Deerfield Beach, Sis Engrg. Concepts 

. . 305-426-4601 

FL St Petersburg, Sis Engrg. Concepts Ina 


.. 816-823-6221 

GA Norcross Electramark Ina. 404-446-7915 

GA Snellvllls J & B Sis, Ina. 404-985-1940 

IL Elk Grove VL Parcom, Ina. 312-228-6360 

IN Kokomo, Schillinger Assocs, Ina . 317-455-2708 

KS Kansas City, BC Elctm. Sis, Ina . 913-342-1211 

KS Wichits BC Elctm. Sis, Ina. 316-722-0104 

MA Hingham, Northeast Reps, Ina . 617-749-8700 

MA Norwell, Norris Assocs Ina. 617-659-7988 

Ml Jenisen, R C. Nordstrom & Co. . 616457-5762 

Ml Southfield R C. Nordstrom & Co.. 313-559-7373 

MN Eden Prairis Stan Clothier Ca ... 612-944-3456 

MO St Louis BC Elctra Sis . 314-521-6683 

NV Reno, Galena Technig Grp. . 702-786-5030 

NJ Cherry HilL Trinkle Sis. 609-795-4200 

NJ Englewood Harold Gray Assocs . 201-894-0894 

NM Albuquerqus Undberg Co.. 505-881-1006 

NC Raleigh,J&BSIs. 919-783-9440 

OH Daytoa J. C. Hofstetter.. 513-296-1010 

OH Medina J. C. Hofstetter. 216-2414880 

OK Tuiss Logic J . 918494-0765 

OR Beavertoa Pacific Mktg Specialists ina 

. 503-641-9373 

TX Austia Logic 1 Sis . . 512-459-1297 

TX Dallas J Y. Schoonmaker Co... 214-349-1650 

TX Richardsoa Logic 1 Sis. 214-234-0765 

UT Salt Lake City, Undberg Co. . 801-277-2643 

WA Redmond William J. Purdy Co. . 206-882-3144 

Wl Mequoa Parcom, Ina. 414-241-8544 

EXP CA,Palo Alto, SaRonix . 415-856-6900 

Can Rexdate, OnL Bestec Elctms. 416-674-1330 

Local Distributors 

CA Anaheim, Deco Elctms. 714-630-8252 

CA Manhattan Bch, Prime Electro Prods 

. 213-379-3642 

CA Manhattan Beach, Prime Electro Prods 

. 213-379-3642 

CA San Diego, Deco Elctms . 619-693-1595 

CA San Diego, Southland Comps . 619-578-6630 

CA Sherman Oaks Delay Une Dists, Ina 

. 818-986-9455 

CA Sunnyvals Target Elctms. 408-734-5611 

CO Englewood Indekx). . 303-694-9444 

IL Palantins Technig Sis Ina. 312-991-6600 

IN Indianapolis MAR Elctms, Ina. 317-633-6699 

KS Overland Park Olive Elctms. 913-362-1923 

MD Columbia Aztech Elctms, Ina . 301-995-6800 

MA WilmingtoaNorthstarElctms..... 508-657-5155 

Ml Livonia Ra Elctms... 313-525-1155 

MO Maryland Heighte, Olive Elctms _ 314-997-7709 

MO Mar^and Hgts, Chelsea Elctms/Olive 

. 314426-4500 

NH Atkinsoa Astium Elctms, Ina. 603-898-3399 

NJ Camden, General Radio Supp. Ca .... 609-964-8383 

NJ WhIppanyADI. 201-428-0510 

NY Hauppaugs Chelsea Elctms/Fairmont 

... 516-231-3313 

NY ML Vernon, OAR.. 914-699-2224 

NY Stonybrook Dove Elctm Comps . 516-689-7733 


North American offices only. Fbr worldwide reps & cKstributors, see Vol. W. EEM 1989 
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Manufacturers and Sales Offices Directory 


SCHAFF 


NC Raleigh, Sager/Service Plus.. 919-850-9550 

OH Cincinnati, Schuster Elctms., Ino ...... 513-489-1400 

OR Portland Radar Elea Ca . 503-232-3404 

OR Tualatin, Moore Elctms.. 503-692-5333 

PA McKean, Advacom,lna. 814-476-7774 

TX Richardson, Ewing Elctms, Ina.. 214-231-6725 

UT Salt Lake City, Standard Supp.. 801-486-3371 

WA Seattle, Crystal Solutions. 206-782-0889 

WA Seattle^ Radar Elec. Co... 206-282-2511 

Wl Milwaukee Technig. Sis. Ina. 414-964-5015 


Can Downsview, Ont, Westbume Elctma 

. 416-635-2980 

SAVOY ELECTRONICS, INC., P.O Box 5727, Ft 
Lauderdale, FL 33310, Tel: 305-563-1333, 800-327-1282, 
FAX: 305-563-1378; FSC Na: 13075; EmpL: 50; Sis. Mgr: 
GaryHapp . A«1482 

Local Sales Offices & Reps 
CA Los Angeles, Southern CA Tech. Sis. 


CA San Diego, Qualtronics. 

CA San Diego, Qualtronics, Ina. 

CA San Francisco, Fischer Assocs.. 

CA Santa Clare Fisher Assocs.. 

CO Broomfield, Sunbird inds, ina. 

CO Monument Sunbird Inds, Ina. 

CT Watertown, The Cygnus Sla Co, Ina 


FL Clearwater Beach, Perrott Assocs, Ina 


R. Orlando, Perrott Assocs, Ina . 

FL West Palm Beach, Perrott Assocs, Ina 


QA Duluth, Grindinger & Assocs . 

ID Boise, NLR. Schuttz Co. . 

IL Park Ridge, Metcom Assocs Corp..... 

TX Plano, William Assocs. 

IN Ft Wayne, Naunas Sis Ca. 

lA Cedar Rapids ENSCO-REP, Ina. 

KS Countrysids ENSCO-REP, Ina. 

KS Wichits ENSCO-REP, Ina.. 

MA Woburn,The Cygnus Sis Co, Ina .... 

MN Minneapolis E PI . 

MO Maryland Hgts, ENSCO-REP, Ina. 

NJ Trenton, Murtronic Assocs . 

NY MeMlls RF Elctm. Sis Ca. 

OR Beaverton, N.R Schultz Co,. 

TX Houston, William Assocs. 

TX Plano, William Assocs. 

VT East Hardwick The Cygnus Sis Co, Ina 


. 802-472-6870 

WA Bellevus N.R Schultz Co. . 206-454-0300 

Wl West Allis Metcom Assocs, Corp. • 414-476-1300 

Can Montreal, Solid State Engrg . 514^1-3313 


SAWTEK INC, P.O. Box 609501, Orlando, FL 32860-9501, 
Tel: 407-886-8860, TELEX: 514083, TWX: 810-862-0835; 
FSC No.: 58068; EmpL: 150 


818-704-9087 

619-560-8955 

619-695-0118 

408-733-7350 

408-733-7350 

303-460-9199 

716481-2900 

203-274-3777 

813-443-5214 

407-298-7748 

407-790-5722 

404-381-1915 

208-377-8686 

312-696-1490 

214-248-1516 

216432-4792 

316396-1109 

916384-0840 

316-6861070 

617-935-1395 

612-784-5554 

314-4263935 

606394-3737 

516-4268890 

503-6461644 

7164661354 

214-424-2804 


SAYLOR ELECTRONICS INTL, INC, 1852 N. Mountain 
SL Carson City, NV 89703, Tel: 702-8864184; EmpL: 4 

S. a ELECTRONICS, INC, 131 South Main St, Barrs VT 
05641, Tel: 802-4764146, FAX: 802-4764149; FSC Na: 
5910; EmpL: 26; S/s. Mgrj Mark Browning 



UNIT QF ZERO CORPORATION 


FAX: 818-444-3953 

SCANBE, Unit of Zero Corporation, 3445 Fletcher 
Avs, El Monts CA 91731, Tel: 8165762300, TWX: 916 
587-3437; EmpL: 125; Dist. Mgr: Gary Smith ... C*1089 


Local Sales Offices & Reps 

CA .. 714-2564141 

CA Irvins Future Elctms . 714-2564141 

Ljxial Distributors 

AL Huntsvills Hall-Mark Elctms. 206837-8700 

AZ Phoenix, Force Elctms . 602-437-1060 

AZ Phoenix, Future Elctms . 602-9667140 

AZ Phoenix, Hall-Mark Elctms . 602-437-1200 

CA Chatsworth, Future Elctms. 816772-6240 

CA Chatsworth, Hall-Mark Elctms. 8167764500 

CA El Segunds Force Elctms .. 216772-1324 

CA San Diego, Future Elctms.. 6162765020 

CA San Joss Rose Elctms . 4062669700 

CA Tustis Hall-Mark Elctms . 714-669-4100 

CO Englewood,Hall^terk .. 3067961662 

CT Cheshirs Hall-Mark Elctms.. 206271-2844 

CT Danbury, Heilind Elctms.. 206797-8600 


CT Danbury, Pilgram Elctms. 206792-7274 

FL Largo, Hall-Mark Elctms. 816541-7440 

FL Melboums Green-Shaw Elctms. 816541-7440 

FL Orlando, Hall-Mark Elctms . 3068564020 

FL Pompano Bch, HalFMark Elctms. 306971-9280 

GA Norcross Hall-Mark Elctms . 404-447-8000 

IL Rosemont Advent Elctms. 312-397-6200 

IL Woodate, HalFMark Elctms. 312-8663800 

IN Indianapolis Advent Elctms . 317-872-4910 

IN Indianapolis Chelsea Elctms. 317-2569065 

IN Indianapolis Hall-Mark Elctms. 317-872-8875 

lA Cedar Rapids Advent Elctms . 316363-0221 

KS Lenexs Hall-Mark Elctms . 9168864747 

MD Columbis HallMark Elctms. 301-9869800 

MD Jessup, Treeko Sis. 301-4763300 

MA Billerics Hall-Mark Elctms. 617-667-0902 

MA Milford,Car-Lac Elctms . 617-4767797 

MA Newton, Greene-Shaw. 617-9668900 

MA Wilmington, Heilind Elctms . 617-657-4870 

Ml Farmington Hills Advent Elctms. 313-477-1650 

Ml Uvonis Hall-Mark Elctms . 313-462-1205 

Ml Uvonis RS. Elctms . 3165261155 

MN Eden Prairis Hall-Mark Elctms . 612-941-2600 

MN Minneapolis IndL Comps. 612-831-2666 

MO Earth aty, HallMark Elctms. 314-291-5350 

MO SL Louis Olive Elctms . 3144264500 

NJ Cranford, Garden State Elcbos . .. 201-272-6400 

NJ Fairfield, HallMark Elctms. 201-5764415 

NJ ML Laurel, Hall-Mark Elctms. 6062361900 

NM Albuquerqus international Elctms .... 506291-9951 

NY Bohemis Car-Lac Elctms . 516567-4200 

NY Buffalo, Summit Elctms . 716887-2800 

NY Fairport, HallMark Elctms. 716-4263300 

NY LynbrooK Peerless Radio. 5165962121 

NY Rochester, Summit Elctms . 716334-8110 

NY Ronkonkoms HallMark Elctms. 516737-0600 

NC Raleigh, HallMark Elctms. 916872-0712 

OH Cleveland, Car-Lac Elctms . 216881-0050 

OH Solon, Hall-Mark Elctms. 2163464632 

OH Worthington, Hall-Mark Elctms . 614-8863313 

OK Tuiss Hall-Mark Elctms. 916254-6110 

OR Beaverton, Rose Elea Distr. Co. . 503-6269288 

PA Essington, Tri<k)m. 216521-3080 

TX Austin, HallMark Elctms . 512-2568848 

TX Dallas HallMark Elctms . 214-553-4300 

TX Dallas international Elctms. 214-2369323 

TX Framers Branch, Force ELctms . 214-247-9955 

TX Houston, Force Elctms. 512-4762104 

TX Houstoa Hall-Mark Elctms. 716781-6100 

UT West valley City, HallMark Elctms ... 801-972-1008 

WA Saettls HallMark Elctms. 206547-0415 

Wl New Berlin, HallMark Elctms . 414-797-7844 

Wl Milwaukes Marsh Elctms . 414475-6000 


SCANNING DEVICES, INC., 108 Elm SL Waltham, MA 
02154, Tel: 617-891-8991; EmpL: 12; Sis. Mgr: David 
Chanoux 

SCHAEFER, INC., Schaefer QmBH, 200 Butterfield Dr., 
Ashland; MA 01721, Tel: 5068768658, ESYLNK: 516 
1063630, FAX: 508-8768669; EmpL: 60; Sis. Mgr: 
Richard Sakakeeny 

SCHAEVITZ ENGINEERING, 7905 N. Route 130, 
Pennsauken, NJ 081161489, Tel: 609-662-8000, TWX: 
716892-0714; FSC No.: 93190; EmpL: 325; Ste. Mgr: 
Charles Gaver 

SCHAFFNER EMC, INC., Components Division, 

825 Lehigh Avenus Union, NJ 07083, Tel: 201-851-0644, 
806367-5566, TELEX: 6863444, FAX: 201-467-1330; 


Sfe. Mgr: Ken Schnitzer. A*1672 

Local Sales Offices & Reps 

AL Huntsvills Elctm. Mfrs Agts. 206830-4030 

AZ Scottsdate, BSE, Ina. 602-483-0373 

CA Fallbrook, Gary Chilcote Assoc.. 6167267678 

CA Los Angeles Universal Comps. 213-641-4255 

CA Palo Alta MollardMktg.. 416961-0456 

CO Englewo^ Delltron Ca. 306741-2122 

FL Maitland, Hutto Hawkins Assoa. 407-831-2474 

GA Roswell, Elctm. Mfrs Agt. 404-992-7240 

IL Chicago, BNI Elctms . 312-7761717 

IN Indianapolis Mktg. Engrs Ina. 317-872-5665 

lA Marion, AEM. Ina . 316377-1129 

KS Lenexs AEM Ina. 916888-0022 

KY Loulsvills Mktg Engrs Ina . 502-267-7093 

MD Randallstown, Beacon North. 703-4762480 

MA Minis Selmark Assocs . 617-3762914 

Ml Hollana Com-Tek Sis ... 6163967273 

MN Mendota Hgts, G-ll Sis. 612-454-3086 

MO SL Louis AEM Ina . 314-2969900 

NJ Clifton, RO.L Sis . 201-3461515 

NJ Marltoa BGR Assocs . 6069861020 

NM Albuquerqus BSE Ina ... 5062962582 

NY Great Neck, F & F Metro. 51^2-4080 

NY Rochester, K C. Johnson Agys. 716586-0777 

NC Charlotts Elctm. Mfrs Agk. 704-365-0547 


NC Raleigh, Elctm. Mgrs Agts.. 916846-6888 

OH ClevelancL Comps Ina. 2162469200 

OK Tuiss DJ. Ste.. 918-6668155 

OR Beavertoa Harry Levinson Ca. 503-6961312 

TX Austia DJ. Sis .... 512-2563002 

TX Dallas DJ. Sla. . 214-7868876 

UT Sandy, Delltron Ca .. 801-942-4678 

VA Sterling Beacon North... 7064762480 

WA Seattls Harry Levinson Ca ........... 206382-1300 

PR Bayamos Selmark Assoa ... 806787-2096 

Can Ontario,CallbrookeMktg ... 516846-3810 

Local Distributors 

AZ Temps Acacia/VWR Elea.. 602-8942874 

CA Buena Pk, Cypress Elctms.. 216744-0355 

CA Gardens Cal Switch. 2167762330 

CA Irvins Acacia. ... 714-666-0834 

CA Manhattan BcIl Prime Electro Prods 

. 2163763642 

CA San Diega Acada. 6165664365 

CA San Diega Cypress Elctms . 616535-0011 

CA San Diega Southland Comps. 616578-6630 

CA San Joss Rose Elctms . 4062669700 

CA Santa Clars Cypress Elctms. 4069862500 

CA Sunnyvals Acacia. 4067467200 

CO Denver, lEC . 306292-6121 

CO Lakewood, Acacia.. 306232-2682 

CT Bridgeport Millenium Sis. 206372-2037 

CT Wallin^ord, Mktetate Elctms . 2062669900 

FL Pompar>o Beach, Peerless Radio Corp. 

. 3069764141 

IL Hoffman Estates lEC .... 312-8462040 

IL Schaumburg OPS Elctms. 312-884-6620 

IN Evansvills Excalibur Entprs. 812-464-0079 

MD Columbis D.K Elctms. 301-621-5775 

MA Cantos Impact Sis. 617-821-1500 

MA Framingham, Now Elctms.. 506872-5876 

Ml Grand Rapkte, RM Elctms. 616531-9300 

MN New Brightos Chris Elctms . 612-631-2647 

MO SL Charles Finnigan Elctms. 314946-6201 

NV Rancho Cordovs Acada/VWR Elctms 

. 916-6361861 

NJ Kenilworth, Federated Purchasers .... 201-272-0505 

NJ Moorestows Marlac. 6062344200 

NJ Rockaway, Nasco Elctms . 201-6267777 

NY Rochester, Masline Elctms. 7165465373 

NY Ronkonkoms Baldwin Comps. 5165865700 

PA McKeasAdvacom . 8144767774 

TX Richardsoa Comg Tech. Corpt. 214437-2211 

UT Salt Lake aty, lEC. 801-2961869 

WA Seattte, Kam Elctms. 206382-1300 

Wl Radns Badger Elctms. 414-637-1256 


SCHAFFNER 


FAX: 201-467-1330 

SCHAFFNER EMC, INC., Instr. Div., 825 Lehigh 
Avenus Unioa NJ 07083, Tel: 201-851-0644, 800-367- 
5566, TELEX: 6863444; Ste. Mgr: Albert A. Chiaravallo 
.. D«1343 


Local Sales Offices & Reps 

AL Huntsvills BMI . 205-881-1136 

AZ Phoenix, Barnhill Assoa . 602-9562955 

CA Concord, Microwave Meas. 416846-0377 

CA Pleasantos Microwave Meas . 415-846-0377 

CA Westlake Villags Advanced Prods Sis 

. 816706-8351 

CO Englewood, Barnhill Assoa. 306741-3844 

CO Grand Junctioa Barnhill Assocs ...... 3062449811 

FL Clearwater, BMI .. 8167962378 

FL Longwood, BMI.407-332-1940 

FL Melboums BMI. 407-7243276 

GA AtlantsBMI .4042569640 

GA Sylvester. BMI. 912-7764100 

IL BurrRidgsPVACora .. 312-6563355 

IN Fishers Carter, McCormic & Peirce ... 317-842-9277 

KS Wichits Dytec/ South Ina.. 3169467090 

MA Burlingtoa Intersell .. 617-2763844 

Ml Farmington Hilte, Carter. McCormick & Peirce 

. 316477-7700 

MN Minneapolis Loren F. Green/Mina ... 612-571-6666 
MO Maryland Heights Dytec/South Ina 

. 314739-0665 

NJ Milford, Bytec. 201-9967517 

NM Albuquerqus Barnhill Assocs . 5062967658 

NY Syracuss LabtroniCs . 3164567314 

NY Wantagh,Bytec. . 516781-7400 

NC Raleigh, BMI. 916787-0330 

OH Beres Carter McCormic & Peirce. 216-8260400 


OH Englewood, Carter, McCormic & Peirce 

. . 513-836-0951 


EEM1989 


North American offices only. Fbr worldwide reps & distributors, see VoL W. 
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SCHAFF 


Manufacturers and Sales Offices Directory 


OK Tulsa,BarnhillAssocs........ 918-744-6535 

OR Wllaonville,Syntek...... ...i.. 503-682-2750 


PA Melrose ParK Robert Meyers Assocs. 

.... 215-224-1663 

PA Pittsburgh, Carter, McComnJc & Peirce 


... 412-826-3800 1 

TX Austin, Barnhill Assocs..... 512-343-6448 

TX Houston, Barnhill Assocs.. . 713-444-1733 

TX Houston, Barnhill Assocs.. 713-776-2^2 | 

TX Richardson, Barnhill Assocs..... 214-231-2573 

TX San Antonio, Barnhill Assocs... 512-694-5575 

UT Orem, Barnhill Assocs.. 801-226-1239 

VA Fairfax, Scientific Assocs.. 703-385-0600 

WA Bellevue,Syntek .... .... 20&462-7700 

Can ac., Jerome & FrancisCa ....... ... 604-986-1286 

Can Ontario, Amos, Mitchell & Assocs...... 416-584-2238 


SCHAUER MANUFACTURING, 4500 Alpine Ave, 
Cincinnati, OH 45242, Tel: 513-791-3030, FAX: 513-791- 
7192; EmpL: 195; S/s. Mgr.* A A Groenewoid; Dist. Mgr: 
Dan Shaw 

SCHENCK PEGASUS CORP, 2890 John a Troy, Ml 
48083, Tel: 313-689-9000, TWX: 810-232-1529, FAX: 313- 
689-8578; EmpL: 130; S/s. Mgr: David Sailberg 

SCHI.AGE ELECTRONICS, 5452 Betsy Ross Drive, 
Santa Clara, CA 95054-1102, Tel: 408-727-5170, FAX: 
408-727-6707; EmpL: 200 

SCHLEGEL CORP., P.O. Box 23197, Rochester, NY 
14692, Tel: 71fr427-7200, TELEX: 6854121, FAX: 716- 
427-9993; EmpL: 250; S/s. Mgr: Jay C. Metzler 
.... C*1747 

SCHLUMBERGER INSTRUMENTS. Schtumberger 
Technologies, 20 North Avenue. Burlington, MA 01803, 
Tel: 617-229-4825, FAX: 617-229-4885; FSC No.: 1T316; 
EmpL: 50; S/s. Mgr.-Al Prosuk 

SCHONSTEDT INSTRUMENT CO, 1775 WIehle Ave, 
Reston, VA 22090, Tel: 70S471-1050, TWX: 710-833- 
9880; EmpL: 45 

SCHOTT CORP, 1000 Parkers Lk. Rd, Wayzata, MN 
55391, Tel: 612-475-1173, TWX: 910-576-2964; FSC No.: 
80023; EmpL: 325; S/s. Mgr.* A Schmitt 


NC Raleigh, DHR Mktg.. 919-829-1970 

GA Atlanta, DHR Mktg . .. .. 404-451-9848 

IL Elk Grove VL Oasis Sis. Corp. .... .. 312-640-1850 

IN Indianapolis, C.a Elctms. .. 317-255-1508 

MO Hazelwood, Acorn Elctms... 314-731-2002 

MA Lexington, Hathaway Elec.__ 617-861-7010 

MN Roseville, TLC. 612-483-2226 

NJ Uwrenceville, DVS Ca.. 609-896-1112 

NJ Westwood,Jarms . 201-666-9390 

NY UverpooL Malcom M. Hare . 315-457-6859 

NC Raleigh, DHR. 919-78M961 

SC Greenville, DHR Mktg . 803-235-3594 

WA Bellevue, Caruso & Co.. 206-454-1261 

Can SL Laurent, Electromatic Comps. Ltd 

.. 514-337-1104 

Local Distributors 

AZ Tempe, Control Des. Supp. . 602-829-7981 

CA City of Industry, ITAL . 818-968-8515 

CA San RafaeL Elctms. Plus. 415-457-0466 

CO Denver, CSID. 303-292-9594 

CT Middlefield, Control Des. Supp... 203-349-0200 

FL Ft Lauderdale, Southeastern Elctms. 

.. 305-563-4131 

FL Opa Locka, Baron Elctm. SI& . 305-685-1400 

GA Stone Mountain, Control Des. Supp. .. 404-979-3500 

ID Boise, Bolen’s Control House .. 208-363-5280 

IL Carol Stream, Lectro Comps. . 312-690-0520 

IN Indianapolis, Control Des. Supp. . 317-7884559 

lA Marion, Control Des. Supp.. 319-373-2923 

KS Kansas City, Control Des. Supp. . 913-362-4248 

ME Gray, Longhin Electro. Tech. 207-657-2183 

MA Norwood, Emtel . 617-769-9500 

MN Minneapolis, Control Des Supp. . 612-721-1628 

MO SL Louis, Control Des Supp... 314426-3150 

NJ Lodi,Nldisco . 201-7781771 

NJ Pararrujs, Electro Control Supp.. 201-8382112 

NJ Pennsauken, IMS Distbn. 609-662-1770 

NC Pineville, Control D^ Supp.. 704-588-4410 

OR Portland, 04 Controls, Ina. 508231-8058 

PA Malvern, Control Des Supp. . 218296-0150 

TX Dallas, Control Dos Supp.. 214-3581441 

WA Seattle, Stusser Elea Ca . 208624-8770 



Loce^ Sales Off ices & Reps 

AL Athens, Effective Mktg Force .... .. 2082382947 

AZ Scottsdale, Elctms Tech. Sis Assocs, Ina 

... .. *... 602-941-9137 

AR UttleRocKDobyAssoa .............. 501-221-0326 

CA Fullerton, Gru Assocs. . 213-691-^2993 

CA Moraga, Ruppert Sis & Engrg ___ 415-376-8040 

CA San Jose, Ruppert Sis & Engrg ...... 4089988717 

CO Lakewood, Cristee-Meade Ca ........ 308232-0287 

FL Pomf^ux), IMR, Ina ... 308942-2449 


GA Lawrenceville, Effective Mktg Force . . 404-9282060 
GA Lithia Springs, Effective Mktg Force . . 404-9484209 
IL Arlington Hgts, MJ Petersen & Assoo, Ltd 


....... 312-577-8200 

IN CarmeL Newton & Assocs.. 317-8482016 

MN Minnetonka, Frank Anthony Mktg. 612-934-0773 

MS Jackson, Doby Assocs. 601-981-1138 

NH Nashua Bell Controls . . 608882-6984 

NJ Ho-Ho-Kus D. J. Fisher Co.... 201-652-0090 

NJ Medford, Champion Elctm. Sis Co..... 609-983-0932 

NY Fairport, TAC Ste, Ina.... 7184281070 

NC Lillingtoa Effective Mktg Force.. 919-8989650 

OH Beachwood Electronic Saiesmasters 

.... 218831-9555 

OR PortlandWestmark.. 503-641-8780 

TX Dallas Reese & Assocs.. 214-351-0703 

WA Seattia Westmark. . 208281-4025 

Local Distributors 

CA Scotts Valley, Quail Elctms. 408354-3643 

CA Sunnyvale Target Elctms, Ina .. 408734-5611 

IL Elk Grove Village Nu-Way Elctra Distrbs Ina 

.. 312-437-7120 

MD Rockville FIC Corp.. . 800-638-6594 

MA Wilmingtoa JV ELclms.. 617-657-6523 

OH Strongsville Fuse World. 2182381330 

OR Tualatin, Moore Elctms, Ina . 503-692-5333 

TX Dallas Fuses Ina . .. 214-341-6407 

Can Markham, Ont, Birde Mktg . 418477-7722 


SCHUSTER ELECTRONICS, 8 Beattie Court Huntington, 
NY 11530, Tel: 518271-0590; S/s. Mgr.-Max Schuster 

SCIENCE ACCESSORIES CORP, 200 Watson Blvd, 
Stratford CT 06497, Tel: 2083889978 TELEX: 964300 
SAC SPRT, FAX: 208381-9270; EmpL: 40; S/s. Mgr: H. A 
Cleveland 


Local SsJes Off ices & Reps 

MA Needhare Hatch Assocs. 617-963-3306 


SCIENCE & ENGRG. CONSULTANTS, INC, 11800 
Sunrise Valley Dr, Sts 300, Reston, VA 22091, Tel: 708 
860-0600, FAX: 708281-9778; EmpL: 2; Sis. Mgr: Dr. 


SCHOTT ELECTRONICS, 42 Silvermine Road Seymour, 
CT 06483, Tel: 208881-0108 TWX: 718451-8911, FAX: 
203-881-0098; EmpL: 150; S/s. Mgr: Ross Wieringa 


FAX: 401-738-7988 

SCHROFF INCORPORATED, Schroff GMBH 170 

Commerce Dr, Warwick, Rl 02886, Tel: 401-732-3770, 


SCHOTT GLASS TECHNOLOGIES, INC, 400 York 
Ave, Duryee PA 18648 Tel: 717-457-7485, TWX: 518 
671-4535, FAX: 717-457-6960; FSC No.: 281681403; 
EmpL: 500; S/s. Mgr.-DJ. Dougherty 

SCHRACK NORTH AMERICA CORP., 1995 Pond 
RcL Ronkonkome NY 117787209, Tel: 518737-0099, 
FAX: 518737-2550; EmpL: 10; S/s. Mgr: John Walsh; 


D/sf. Mgr.-James Amor. 8*16181622 

Local Sa/es Offices & Reps 

AL Huntsville DHR Mktg . 2085385165 

AZ Glendale Aspen Power. 602-931-9289 

CA Arcadie Van Gott & Assoce .. 8184489728 

CA Santa Rose Cummings & Assocs. North 

.. 408247-8656 

CO Boulder, Stratford Grg. 3085383194 

FL Miami,Omnitron. 308448-0050 


SCHRACK 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8,000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, C A 94606 


TELEX: 952175; EmpL: 75; Sis. Mgr: Samuel Hopp 
.... C*1091 


Local Sales Offices & Reps 

AL Huntsville 20th Century Mktg, Inc..... 2089389281 

AZ Scottodaie, Luscombe Engr. . 602-9489333 

CA Los Gatoe Luscombe Engrg . 4083782020 

CA Pasadene Luscombe Engr.. 213-684-2000 

CA San Diego, Luscombe Engr. . 6185489699 

CO Longmont Luscombe Engrg . 308772-3342 

FL Altamont Springe Carter Assocs. . 305-671-6800 

GA Norcrose 20th Century Mktg, Ina .... 404-4481999 

IL Hillside Cadre Tech. Rep. . 312-4483900 

lA Marion, MSB Assoce. 318377-6261 

KS Roeland ParK MSB Assoce . 918432-2131 

MD Baltimore Miller & Dietz Co. .. 215-647-7373 

Ml Troy, C. a Jensen. 313-6480506 

MN MinneapolieD. A Case Assoc. . 612-8683700 

MO St Charlee MSB Assoce.. 314-9485577 

NH Salem, Sales Engr. . 6088985521 

NJ Englewood Sprung-Nussbaum. 201-5685666 

NY Clifton ParK Bastian Sie. 518-452-2026 

NY E Syracuse Bastian Sle. 315-437-1482 

NY Fairport, Bastian Sle. . 718223-0237 

NC Cary, 20th Century Mktg, ina. 919-481-3370 

OH AuroreEMA. 218562-6104 

OH Centerville EMA. 513-4382800 

OR Tigard Etetra Compe Sle . 5082482342 

PA Huntington Valley, Omega Elctra Sle 

... 218947-4135 

TN Knoxville, 20th Century Mktg, Ina .... 6189682099 

TX Garland CMZ . 214-681-1414 

WA Mercer Island Elctra Comp. Sle. 208232-9301 


SCHROFF UK LTD, Maylands Ave Hemel Hempstead 
Herte England HP2 4SG. Tel: 0442-40471/6, TELEX: 
825658; FSC No.: 0442 3508; Ste. Mgr: Mr. E U. Kaupisch; 
Dist. Mgr: Mr. K G. Reynolds 


SCHURTER, INC^ 1016 Clegg O, Petalume CA 94952, 
Tel: 707-778-6311, TELEX: 178084; FSC No.: 61935; Sis. 
Mgr: Bruno K Schurter ........ A*1670-1671; B*1408, 

1835; C*1520-1523 


Joseph T. Siewick 

SCIENCE/ELECTRONICS, P. O. Box 986, Dayton, OH 
45401-0986, Tel: 5188585555, FAX: 5188587930; 
EmpL: 25; S/s. Mgr.-E E Pohl; D/sf. Mgr.-J. Tanksley 

SCiENTECH, INC, 5649 Arapahoe Ave Boulder, CO 
80303, Tel: 303-444-1361,808525-0522, TWX: 918948 
0994, FAX: 303-444-9229; EmpL: 35 

SCIENTIFIOATLANTA, INC, See Optima Enclosures 

SCIENTIFIC COLUMBUS, INC, Esterline 
Corporation, 1900 Arlingate Lane, Coiumbue OH 43223, 
Tel: 614-274-0400, TELEX: 248426, FAX: 614-272-2288; 
S/s. Mgr.-Donald M. Yore 

SCIENTIFIC COMMUNICATIONS, INC, 3425 Kingsley 
Rd, Garland TX 7S041, Tel: 214-271-3685, TWX: 918 
8685172; S/s. Mgr.-Donald O Luiken 

SCIENTIFIC RESEARCH CORP, See TRAK 
Microwave Corp. 

SCIENTIFIC TECHNOLOGIES, Optical Sensor Div. 
Inc, 31069 Genstar Rd, Hayward CA 94544, Tel: 418 
471-9717. TELEX: 34-5506, FAX: 418471-9752; EmpL: 
100 

SCITEQ ELECTRONICS, INC, 8401 Aero Dr, San Diego, 
CA 92123, Tel: 618292-0500, TELEX: 882008, FAX: 618 
292-9120; FSC No.: 70561; EmpL: 35; S/s. Mgr.- Phil 
Feinberg 

SCOPE INCORPORATED, i860 Michael Faraday Dr, 
Reston, VA 22090, Tel: 708471-5600, TWX: 718888 
1178; EmpL: 260; S/s. Mgr.- Robert W. Griffin, SI& Mgr. VP 


SCREEN DATA CORP, 65 Elm SL Dover, NJ 07801, Tel: 
201-887-7713, 8082481212, TELEX: 718387-209, FAX: 
201-6387119 

SC TECHNOLOGY, INC, 2450 Armstrong SL Uvermore, 
CA 94550, Tel: 4183789230, FAX: 4183789416; S/S. 
Mgr: Susan L Karl 


788 North American offices only. R>r worldwide reps & distributors, see Vol. W. 
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SELCO 


Manufacturers and Sales Offices Directory 


SCREENPRINT DOW, See Dow Switch. DIv. of 
Screenprint Dow 

SEABOARD ELECTRONICS, 70 Church St, New 
Rochelle. NY 10805, Tel: 914-235-8073, TELEX: 646289; 
EmpL: 40; S/s. Mgr: Bemie Klempner; Dist. Mgr: Subhash 
Grandhi 

SEAC INDUSTRIES, INC^ 8237 Hermitage, Richmond, VA 
23228, Tel; 804-262-3698 



FAX: 201-664-8544 

SEACOR, INC., 123 Woodland Ave, Westwood, NJ 07675. 


Tel; 201-666-5600; Empl: 45. A»1170 

Loced Sales Offices & Reps 

CT Beacon Falls, KSA of England . 203-756-8040 

IL Rolling Meadows, Heartland Tech. Mktg. 

. 312-577-9222 

MA Sudbury, KSA of New England. 617-443-5881 

MN St Paul, The Johnson Co. . 612-641-1878 

NY Rochester, Upstate Engrg. Ste. ........ 716-225-2383 

NC New Hill, Tom Santel Assocs.. 919-362-4091 

OH Powell, Val-Skol Sis.. 614-889-0174 

OH Willoughby, Val-Skol Sis. . 216-942-6021 

OK Tulsa, Encore Technig. Co. 918-665-3562 

PA King of Prussia, Freedman-Malta Assocs. 

. 215-337-9211 

SC Mauldin, Carl Hart Assocs.. 803-288-2323 

TX Richardson, Encore Technig. Co. 214-669-0232 

TX Round Rock, Encore Technig Co. .... 512-388-7930 

Wl Brookfield, Heartland Tech. Mktg . 414-796-1128 

Local Distributors 

CA Garden Grove, NatL Cap. Supp.. 714-892-7744 

CA San Jose, Compass Comps.. 408-432-7575 

CT Wallingford. Mid-State Elctms. . 203-265-9900 

FL Ft Uuderdale, Brothers Elea. 305-561-6700 

FL Ft LauderdalOi NRC Elctma. 305-772-4500 

IL Bensenville, Voyager Elea. 312-860-1300 

IL Schaumburg aP.S. 312-884-6620 

MA Burlington, T.LC.. 617-273-0140 

MA Framingham, Now Elctms.. 617-235-9501 

MA N. Chelmsford, Pilgrim Elea . 617-454-9889 

MN Eitzen, Capacitor Assocs.. 507-495-3130 

MN Fridley, Voyager Elctma. 612-571-7766 

NH Hudson, T.N.T.. 603-880-8300 

NJ E BrunswicK Brothers Elctms.. 201-238-2200 

NY Farmingdale, Pride Elctms. . 516-293-4020 

NY Hauppauge, Jaco Elctma. 516-273-5500 

NY Melville, SAL. 516-293-2710 

NY Ronkonkorha, Spectrum Comp.. 516-737-6900 

TX Dallas, Off-the-Shelf Compa. 214-238-0808 

TX Ft Worth, C & W Supp. ;. 817-831-0395 

TX Richardson, G.T.T. Elctma. 214-234-1555 

WA Seattle, Vesco Elctma. 206-575-3607 


SEA DATA, INC, One Bridge St, Newton, MA 02158, Tel: 
617-244-8191, TELEX: 951107: Empl: 30; Sis. Mgr: D. 
Crouse 

SEAFAB, INC, 14648 N.E 95th SL Redmond. WA 98052, 
Tel: 206-881-2778, FAX: 206-882-0707; EmpL: 80; S/s. 
Mgr: Bruce Murray 

SEALTRON, INC, 9705 Reading Road, Cincinnati, OH 
45215, Tel: 513-733-8400, FAX: 513-733-0131; EmpL: 
140; Sis. Mgr: James Dawson 

SEASTROM MANUFACTURING CO, INC, 701 
Sonora Ave, Glendale, CA 91201, Tel: 213-245-9121, FAX: 
818-246-6803; FSC No.: 86928; Empl: 75; S/s. Mgr: Bob 
Seastrom 

SEATTLE AIRCRAFT BEARINGS, 2835 82nd Ava 
SE, P.O. Box 20, Mercer Island. WA 98040, Tel: 206-232- 
4800, TWX: 910-444-4126, FAX: 206-236-5480; EmpL: 40; 


Sis. Mgr: J\m\nnes . C*1686-1688 

Local Sales Offices & Reps 

CA San Diego, Mechatronics SAB. 619-944-1184 

CA San Jose, SAB Mechatronics. 415-8294014 

FL Miami Lakes, Mechatronics SAB ...... 305-822-5823 

TX Dallas, SAB Mechatronics . . 817-488-6634 

NH Nashua, SAB Mechatronics ... 603-888-3054 


SECTOR MICROWAVE IND. INC, 999 Grand Blvd, Deer 
ParK NY 11729, Tel: 516-242-2300, TWX: 510-227-6075, 
FAX: 516-242-8158; EmpL: 40; S/s. Mgr: Thomas Nelson 


SECURITY PLASTICS, INC, 14427 N.W. 60th Ave, Miami 
Lakes, FL 33014, Tel: 305-823-5440, FAX: 305-557-1431; 
EmpL; 400; S/s. Mgr: Nelson Rodriguez 

SEEQ TECHNOLOGY, 1849 Fortune Dr, San Jose. CA 
95131, Tel: 408-432-7400, 1-800-3EEPROM, TELEX: 
296609, TWX: 9103382313, FAX: 408-432-9549; Empl: 
530; S/s. Mgr: Phil Ortiz, V.P Worldwide Sis.; Dist. Mgr: 
Carolyn Troland 


Seiko Instruments 


FAX: 213-517-7792 

SEIKO INSTRUMENTS U.S.A., INC., Components 

DIv., 2990 W. Lomita Blvd, Torrance, CA 90505, Tel: 213- 
517-7770; S/s. Mgr: David BroOks; Dist. Mgr: Lee Guio 

. A*1483; B*1109; D-1110 


Local Sales Offices & Reps 

AL Huntsville, Electro-Mech. 205-880-0592 

AZ Scottsdale, Fred Board Assocs. 602-994-9388 

AZ Tucson, Fred Board Assocs. 602-299-1508 

CA Irvine, Groh Assoc. 714-837-9871,619-696-0054 

CA San Diego, Groh Assocs . 619453-7572 

CA San Jose, Exis, Inc.. 408433-3047 

CO Aurora, Electrodyne. 303-695-8903 

CT Madison, Focus Elctm Sis . 203-245-4314 

FL Plantation, Gallagher & Assocs. 305473-2101 

GA Norcross Electro-Mech. 404-447-6478 

IL Elk Grove Village. TriStar Grp, Inc. 312-593-0200 

IN Ft Wayne, Electro Rep Inc. . 219484-2682 

IN Indianapolis Electro Rep Ina . 317-842-7202 

lA Cedar Rapids J R Sis Engrg, Inc. 319-393-2232 

KS Overland Park, Electri-Rep. 913-649-2168 

Ml Grand Rapids RP. Urban & Assoc. ... 616-245-0511 

MD Middleton, S. T. Woolard Co.. 301 -3714500 

MA Taunton, Focus Elctms Sis . 508-824-3840 

Ml Detroit RP. Urban & Assoc. 313-535-2355 

MN St PauL Stan Clothier Co. . 612-944-3456 

MO St Louis Electri-Rep . 314-993-4421 

NM Albuquerqus Fred Board Assocs. 505-888-1121 

NY Cazenovis S.I. Woolard Co.. 315-655-6145 

NY E Syracuss Nycom, Inc.. 315-437-8343 

NC Raleigh, Electo-Mech. 919-790-9300 

NC Raleigh, Electro-Mech . 919-790-9300 

OH BrunswicK J. N. Bailey & Assocs. 216-273-3798 

OH Columbus J. N. Bailey & Assocs. 614-262-7274 

OH New Lebanon, J. N. Bailey & Assocs 

. 513-687-1325 

OR Tigard, Electronic Comp. Sis . 503-245-2342 

PA Frazer, Industrial Conr^ Inc. 215-889-0650 

TN Jonesboro, Electro-Mech . 615-753-2964 

TX Austin, TL Mktg . 512-467-7370 

TX Dallas TL Mktg . 214-484-6800 

TX Houston, TL Mktg Ina. 713-589-2763 

UT Salt Lake City, Electrodyne . 801-264-8050 

WA Mercer Island, Electronic Comp. Sis .. 206-232-9301 

WA Spokans Electronic Comp. Sis. 509-456-0100 

Wl Brookfield, TriStar Grpi, Ina . 414-782-2670 

Local Distributors 

AZ Phoenix, Aerospace S.W. . 602-582-2779 

AZ Phoenix, Sterling Elctms .. 602-268-2121 

CA Agoura Hills Pacesetter Elctms . 818-991-3984 

CA Anaheim, Pacesetter Elctms. 714-779-5855 

CA Irvins OBI ... 714-250-9003 

CA Mountain View, I/O Sis...... 415-968-1080 

CA Oakland, Paragon Sys Inc. . 415-452-1024 

CA Reseda Jan Dvcs. 818-708-1100 

CA San Diego, Added Value Elctms. 619-792-0251 

CA San Diego, Neumann Elctms. 619-695-3005 

CA San Joss Pacesetter Elctms. 408-436-8822 

CA Sunnyvals Pacesetter Elctms USA ... 408-734-5470 

CA Tustin, Added Value Elctms. 714-259-8258 

CA West Lake Village, Added Value Elctms 

. 818-889-2861 

CO Englewood. Sterling Elctms . 303-792-3939 

CT Wallingford, Sterling Elctms . 203-265-9535 

FL Melboums Greene-ShawCo. Ina .... 407-951-3636 

FL Tampa Lectro Distrs. 813-960-1631 

ID Boiss Radar Elec. 208-336-2227 

IL NorthbrooK Classic Comps . 312-272-9650 

IN Irxlianapolis RM Elctms.. 317-291-7110 

lA Cedar Rapids Dee Elctms, Inc. 319-365-7551 

KS Lenexa Sterling Elctms . 913-492-5406 

LA West Wego, Sterling Elctms. 504-436-1418 

MD Middletown, Current Comps. 301-473-5333 

MA Norwood, Emtel . 617-769-9500 

MA Sharon, Adcour... 617-784-8123 

MA Woburn, Sterling Elctms.. 617-938-6200 

Ml Grand Rapids RM Elctms. 616-531-9300 


MN Minneapolis Aerospace Computer Supps 


.... 612-884-4725 

MN Minneapolis Sterling Elctm^.. 612-831-2666 

NJ S. Plainfield, Sterling Elctms... 201-769-7000 

NM Albuquerque, Sterling Elctms. 505-884-1905 

NY E Syracusa Add Elctms . 315-437-0300 

NY Hewlett, Metropolitan Sis. 516-599-7900 

NY ML Vernon, (Wt Elctms. 914-699-2224 

NY Victor, Add Elctms . 716-924-4760 

OH Cincinnati, Schuster Elctms . 518489-1400 

OK Tulsa Sterling Elctms. 918-663-2410 

OR Portland, Radar Elea/Poriand . 503-232-3404 

OR Tualatin, Moore Elctms. 503-692-5333 

PA Exton, VSH Elctms. 215-363-2250 

PA Pittsburgh, CAM/RPC Elctms . 412-782-3770 

PA Wayna Peak Elctms . 215-2989000 

TX Austia Sterling Elctms . 512-836-1341 

TX Dallas Sterling Elctms . 214-2481600 

TX Houstoa Sterling Elctms . 713-627-9800 

UT West Valley City, Added Value. 801-975-0245 

VA Herndon. Sterling Elctms. 708742-8400 

WA Richland, Radar Elec. 509-9488336 

WA Seattle, Radar Elea. 208-282-2511 

WA Spokane, Radar Elea. 509-747-3053 

Wl New Berlia Classic Comps. 414-786-5300 

CO Wheatridga Added Value Elctms. 308422-1701 

Can Burnaby, ac., fTT/RAE Multicomps .. 604-291-8866 

Can Concord, Ont, ITT Multicomps . 416-736-1144 


Can Markham, Ont, Semad Elctms/DEW Elctms 

. 416-475-8500 

SEIKO INSTRUMENTS U.SA, INC., 
Robotics/Automatlon Div., 2990 W. Lomita Blvd, 
Torrancs CA 90505, Tel: 218517-7850, FAX: 218517- 
7792; S/s. Mgr.-K Curtis 

SEKAI ELECTRONICS OF AMERICA, INC., 14700 E 
Firestone Blvd, Suite 122, La Mirada CA 90638, Tel: 714- 
6781854, TELEX: 882756, FAX: 714-6781855; FSC No.: 
8V398; EmpL: 6; Sis. Mgr: Larry Klementowski 



FAX: 714-739-1507 

SELCO PRODUCTS CO., SEL Sales, Inc., 7580 
stage Rd, Buena ParK CA 90621, Tel: 714-521-8673, 
TELEX: 65-5457; EmpL: 18; Sis. Mgr: Bill Wilkinson; Dist. 


A/fgr-Bill Keneipp . B*1917; C*1614 

Local Sales Offices & Reps 

AR Hot Springs ASI... 501-767-5444 

CA Arcadia HMC. Inc. 818-447-0958 

CA La Mesa Summit Sis. 619-697-0646 

CA Sunnyvale, Pass Assocs . 408735-9040 

IL Elk Grove VL Parcom Ina . 312-228-6360 

MA Andover. Crawford Assocs . 617-4782122 

MS Horn Laka ASI . . 601-342-4989 

NY Naples LMS^Is Assoa. . 718374-2626 

OR Beaverton, Luscombe Engrg. . 503-636-6664 

PA Hatboro, J. S. Wurts Co. . 215-674-3562 

TX Dallas Titan-Hill Co. .. 214-241-1398 

WA Bellevue, Luscombe Engrg.. 2082281541 

Local Distributors 

CA Arcadia Parco ... 818447-0958 

IL Wheelirrg, Hawk Elctms . 312-459-4091 

MA Andover, Crawford Assocs . 617-4782122 

NY New York City, Martin Audio/Video ... 212-541-5900 


It's a good connection to have 

INTERCONNECT SPECIALTIES INC. 


(800) 752-4777 
FAX: (714) 447-3976 


(714) 773-0411 
TELEX: 910 321 0310 


SEALTRON 


HERMETICALLY 
SEALED CONNECTORS 

( 800 ) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 


North American offices oniy. For woridwide reps & distributors, see Vol. W. 
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SEL-R 


Manufacturers and Sal^ Offices Directory 


SEL-REX DIV, OMI Inti. Gorp, 75 River Rd, Nutley, Hi 
07110, Tel: 201-667-5200, TELEX: 133-320, TWX: 710- 
980-1423; EmpL: 250; Sis. Mgr- R Berg 

SEMICOA 333 McCormick Ave, Costa Mesa, CA 92626, 
Tel: 714-979-1900, TELEX: 678-315, TWX: 910-595-1961, 
FAX: 714-557-4541; ESC No.: 34156; EmpL: 85; Sis. Mgr: 
M.Gregson 

SEMICON CX)MPONENTS, INC, DIv. of Semicon. 
Inc, 10 North Ava, Burlington, MA 01803, Tel: 617-272- 
9015, TWX: 710-332-1919; EmpL: 300; Sis. Mgr: Jack 
Lawrence 

SEMICONDUCTOR CIRCIUTS, INC, Emerson 
Electric, Co, 49 Range Rd, Windham, NH 03087, Tel: 
603-893-2330, FAX: 603-893-6280; EmpL: 100; Sis. Mgr: 
Dale Raveney, VP Mktg. & Sis. 

SEMICONDUCTOR PACKAGING MATERIALS CO, 
431 Fayette Ave, Mamaroneck, NY 10543, Tel: 914-698- 
5353, ESYLNK: 910-380-9209, FAX: 914-698-5386; EmpL: 
30 

SEMICONDUCTOR TECHNOLOGY, INC, 3131 S.E 
Jay SL Stuart FL 34997, Tel: 407-283-4500, TWX: 510- 
953-7511, FAX: 407-286-8914; FSC No.: 50891; EmpL: 45 


Local Sales Offices & Reps 

AZ Scottsdale, Fred Board Assocs.. 602-994-9388 

CA Costa Mesa, Solid State Sis.. 714-650-8414 

CA Mountain View, Leddy Assocs.. 415-969^6313 

CO Englewood, Comp. Sis. . 303-779-8060 

FL Altamonte Springs, APM Assoc.. 305-869-6831 

FL Ft Lauderdale, APM Assoc... 305-565-0056 

FL Tampa. APM Assoa. . 813-886-2457 

IL Downers Groves Splon Assoca. 312-665-5993 

lA Cedar Rapids, Lorenz SI& . 319-377-4666 

KS Overland Pk, Lorenz Sla . 913-649-5556 

MD Towson, Arbotek . 301-825-0775 

MA Burlington, Contl-Younger . 617-273-1582 

MN Minneapolia Bill Doming & Assocs. ... 612-888-5000 

MO Bridgeton, Lorenz Sla . 314-298-8585 

NE Uncoln, Lorenz Ste. .. 402-475-4660 

NJ Hasbrouck Heighta Comp Tech Sla .. 201 -288-7400 

NY New Hyde Park Comp Tech Sla . 516-593-2628 

NY Syracuse, Electra Sla. 315-463-1248 

OH Vandalia Cleary Sla. 513-890-8642 

OR Portland Index Ina . 503-297-3364 

PA Paolt Stitzer Assoca . 215-644-5500 

TX DallaaM-Rep . 214-484-5711 

UT Salt Lake City, Component Sla . 801-268-8440 


SEMIKRON, INC, 11E Executive Dr, P.O. Box 66, Hudson, 
NH 03051-0066, Tel: 603-883-8102, 1-809-258-1308, 
TELEX: 6711011, FAX: 603-883-8021; FSC No.: 58687; 
EmpL: 60; Sis. Mgr: Frank Haase; Dist. Mgr: John 
Flannery 

SEMTECH, 652 Mitchell Rd, Newbury Park CA 91320, Tel: 
803498-2111, TWX: 910-336-1264; FSC No.: 
14099;Multipie; EmpL: 200; Sis. Mgr: John 
Pennant-Jones; D/sf. Afgr.-Bita Esfandiar 

SEMTRONICS CORP, 211 Prospect Pk, P.O. Box 2248, 
Peachtree City, GA 30269. Tel: 404487-6681, TELEX: 
8107662244, FAX: 404-487-1128; EmpL: 30; Sis. Mgr: 
SueHeise 

SENCORE, 3200 Sencore Dr, Sioux Falls, SD 57107, Tel: 
605:3394)100, 800-843-3338, TWX: 910-660-0300, FAX: 
6053356379; FSC Na: 33347; EmpL: 250; Ste. Mgr: 
Doug Bowden 

SENIOR INDS, INC, 610 Pond Dr, Wood Dale, IL 60191, 
Tel: 312-3551600, FAX: 312-350-1654 

SENSALL, Rosemount Corp, 250 Marcus Blvd, 
Hauppauga NY 11788, Tel: 515273-6600, TELEX: 14- 
4545, FAX: 515273-6651; EmpL: 140; S/s. Mgr: V. 
McCormack 

SENSITEK CORPORATION, See Biddle Instruments 


Sensitive 

Research^ 


FAX: 914-699-9410 

SENSmVE RESEARCH INSTRUMENTS. 25 Dock 
St. Mt Vernon, NY 10550, Tel: 914-699-9717; FSC No.: 
32590;16034A;EmpL^35........^.:....^ 0*1344-1345 


Local Sales Offices & Reps 

AZ Scottsdate, Williams Assoca.. 602-9474297 

CO Commerce City, Williams Assoca. 3052855647 

DC Washington, Whitcomb Assoca ....... 202-737-0763 

IL Lincolnwood Saffro & Assoca ........ 312-677-9722 

LA Metairie, Data Mktg. Assoca. 504-8353655 

MA Lexington, Zieco... 617-861-8300 

Ml Southfield Comtei Instra Co. .... 3153552505 

MN Minneapolia Hei-Lite Sla .. 612-861-6051 

NM Albuquerqua Williams Assoca . 5052551638 

NY Mount Vernon, ElctrL Instr. Sva '. 914-6959717 

OH Cleveland Comtei Instra Co. . 216-442-8080 

OH Dayton, Comtei Instra Co. . 5134255310 

OH Hilliard Comtei Instra Co.. 614-8758305 

OK Tulsa Data Mktg. Assoca . 918494-2711 

PA Pittsburgh, Comtei Instra Co. . 412-922-5720 

TX Austia Data Mktg Assoca. 512-4457722 

TX Dallaa Data Mktg Assoca. 214-661-0300 

TX Houstoa Data Mktg Assoca . 715954-5020 

TX San Antonio, Data Mktg Assoca. 512-342-3031 

UT Salt Lake City, Data Mktg Assoca .... 801-485-6511 
Wl Lake Miila Saffro & Assoca. 1-805327-0312 


SENSORAY CORP, 44160 Old Warm Springs Blvd, 
Fremont CA 94538, Tel: 415-657-7290; EmpL: 6; Sis. Mgr: 
Richard Soundy 

Local Distributors 

SC Greer, CDI. 805877-8700 

SENSOR CORP, Box 140,Scottdale, PA 15683, Tel: 412- 
8874080, FAX: 412-887-0383; EmpL: 6 


Sensor Scientific, inc. 


FAX: 201-227-8063 

SENSOR SCIENTIFIC, INC., 6 Kingsbridge Rd, Fairfield 
NJ 07006, Tel: 201-227-7790,805524-1610; EmpL: 100; 


Sis. Mgr: Carol Dunbar.. B*1918-1919 

Local Sales Offices & Reps 

CA Belmont Ken Stroube Assoc.. 4155934137 

CA Irvina Vale Elctm. Assoc. . 714-5514004 

CA San Diego, Vale Elctma . 6156950113 

CA Saratoga Mead Advantage. 405741-5300 

CA Van Nuya Vale Elctma.. 815705-0283 

CO Ft Collina Rep. Sla. 3052251504 

FL Hollywood Askland Eictra Corp.. 305987-1074 

IL Dos Plainea ESCO Assoca . 312-2955310 

MA Lexington, Jodan Technig. 617-8658898 

NJ Wayna Breen Assoca. 201-6958683 

NY WilliamsvillaCEF Tech. Sla. 716-6357324 

PA Huntington Valley, CMC. 2159357057 

TX Dallaa Allied Compa Inc.. 214-2350408 

TX Houston, Allied Compa Inc.. 7159851600 


SENSOR SYSTEMS, INC, 8929 Fullbright Ave, 
Chatsworth, CA 91311, Tel: 815341-5366, TELEX: 65 
1583; S/a Mgrj E Schneider 

SENSOTEC, INC, 1200 Chesapeake Ave, Columbua OH 
43212, Tel: 614-4857723, TWX: 810482-1188; FSC No.: 
29927; S/a Mgr.: Jack Foil 

SENSYM, INC, 1255 Reamwood Ave, Sunnyvale, CA 
94089, Tel: 405744-1500, FAX: 405734-0407; FSC No.: 
5955; EmpL: 150; Sis. Mgr: Fred Jones; Dist. Mgr: Fred 
Jones 

SENTRY MANUFACTURING, Crystal Park Chickasha 
OK 73018, Tel: 405224-6780; FSC No.: 5955; EmpL: 30; 
Sis. Mgr: Barbara Maberry 

SERCO PRODUCTS DIVISION-.SERCO MOLD, 
INC., 612 Commercial Ava, Covina CA 91723, Tel: 815 


331-0517, 8058458172(Calif.), FAX: 815331-8584; 
EmpL: 45; S/s. Mgr: Neil Reckon ... 0*1^2-1093 

Local Sales Offices & Reps 

CA Corta Paul O'Neal & Assoca. 415924-1691 

CA Covina Serco Proda . 815331-0517 

CA Valencia Lessing & Assoca ... 805295-0225 

CO Northglenn, JBR Mktg Svca. 303-451-5338 

GA Norcrosa Hollingsworth & Stilt Inc. ... 404-447-1700 

IL Cary, Ellinger Sla Corp... 312-6351850 

MA Waltham, Gerber Sla Corp... 617-8953334 

MO Florissant Delltron Co, Ina. 314-8350033 

NY Pt Washington, Ashtea Ina. 515767-0336 

PA Blue Belt Techparts. 215-6253200 

TX Richardson, R F. Kimball Co, Ina. 214-231-3447 

Can Ontario, Avotronics Ltd. .. 4164752024 


Local Distributors 

AL Montgomery, Handey's Eictra Ctr. Ina 


.... 205-262-4885 

AZ Phoenix, Capital Elctma.. 602-252-5897 

AZ Phoenix, Eictra Emporium Ina ....... . 602-437-8633 

AZ Tucson, Electronic City ... 602-622-1173 

CA Canoga Park Saridy's Elctma... 815346-0510 

CA Costa Mesa Mar Vac Elctma. 714-6552001 

CA Fremont Fry's Elctma... 4157753700 

CA Fullerton, RF Elctma ... 714447-1133 

CA Goleta DOW Elctma. . 8059657272 

CA Hawiian Gardena DOW Elctma ...... 213421-3786 

CA Hollywood Pacific Radio Exchange... 213-462-1393 

CA Inglewood Inglewood Elctma . 213-674-2366 

CA Oxnard DOW Elctma . 805486-6353 

CA Pasadena DOW Elctma.. 8157951195 

CA Pomona DOW Elctma .. 8159658461 

CA Sacramento, Mar Vac California Radio 

.. 915922-6531 

CA San Josa Quement Elctma . 4059955900 

CA Santa Maria Eictra Parts Supermart.. 805925-8604 

CA Sunnyvate, Fry's Elctma.. 4057351770 

CT Wallingford Midstate Elctma . 2052659900 

FL Delray Bch, Fastbolt FL Corp. ..407-272-3100, 

8052355036 

FL Largo, Applied Specialties of FL Ina .. 805722-4599 
FL TampaSunnexEictraSupp.Ina •• •• 815885-4074 
FL West Palm Beach, Dolphin Eictra Supp. Ina 

.. 305-6557166 

IL a Holland Union Eictra Distra .312-3334100, 

800-648-6657 

MA Lyna Land Elctma Ina .. 617-592-2220 

MA Waltham, Atlantic Compa. 617-890-3334 

Ml Detroit Eictra Parts Co. . 313-891-7400 

MN S. Minneapolia Tor Tec Corp.. 612-8653661 

NJ Lodi, Nidisco, Ina. 201-7751771 

NY Hempstead Davis Elctma. 516-4859200 

NC Durham, Southeastern Elctma. 919-638-8204 

NC Greensboro, Guilford Eictra Supp. Ina 

. 9152751385 

NC Raleigh, Southeastern Elctma. 919-8252311 

NC Winston-Salem,EictraDistrbgIna ... 9157251097 
TN Clarksvilla Randolph, Hale & Matthews Ina 

. 615-647-2325 

TX Austia Electrotex, Ina . 512-454-0318 

TX Dallaa Electrotex, Ina . 214-234-0433 

TX Houstoa Electrotex, Ina . 7155253456 

Wl Fond du Ua Fedco Elctma Ina. 414-922-6490 

Wl Milwaukea Marsh Elctma Ina . 414475-6000 


Can Kingstoa Ont, Electronic Packaging Sya Ltd 

. 615384-1142 

SERIAL LAB PRODS, INC, 162 Cook Lana PO. Box 766, 
Marlboro, MA 01752, Tel: 617481-1684, TELEX: 955318 
Attn: SERIAL LAB; EmpL: 12; Sis. Mgr: R L Wiedeman; 
Dist. Mgr: D. Kreck 


SEm/om 


FAX: 201-427-4249 

SERVO-TEK PRODUCTS CO., 1086 Goffle Rd, 
Hawthoma NJ 07506, Tel: 201427-3100, TELEX: 130273; 


EmpL: 60; Sis. Mgr: T. J. Dat^ . B*1302 

SETRA SYSTEMS, INC., 45 Nagog Park Actoa MA 
01720, Tel: 5052651400, 1-80525-SETRA, TELEX: 
4430243, FAX: 505264-0292; FSC No.: 53367; EmpL: 95; 
S/s. Mgr: Ed Cope.. B*1990-1992 

Local Sales Offices & Reps 

AL Huntsvilla Burnette Techrro Metrics .. 2058352832 

AK Anchoraga Unit Process . 907-522-1010 

CA Concord QCoa Ina . 415-682-2020 

CA Downey, Dynasales Co. . 2158051400 

CA Los Angelea Dynasales Co. .. 2152651175 

CO Westminster, RMS Sla. 3034251111 

FL Tampa Quantum Measurements Corp. 

. 8159358078 

GA Atlanta Craft Assoca. 404-2550420 

HI Honolulu, Unit Process . 808-834-7195 

IL Wheaton, Ray Knitter Assoca, ina .... 312-690-6363 

IN Ft Wayna Domina Ina. 2194555512 

IN IndianapoliaDomino,Ina ............. 317-841-6159 

KY Louisvilla Domino, Ina ............... 5024252848 

LA Metairia Slaton & Assoca, ina.. 5044553855 

MD Columbia Stein Instra. 301-5953748 

MA Ashland J- M. Lancaster Co.... 617-8758893 

Ml Hazel Park TibyCa ... 315547-3550 

MN Minneapolia The Mark Co.. 612-9353026 

OK StLouiaAdelphi,Ina. 314-821-2142 

MT Biilinga Unit Process . .. 405252-0455 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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SHELLY 


Manufacturers and Sal^ Offices Directory 


NJ Cedar Groves KLS Assoca. 201-785-4450 

NM AlbuquerquaTMA,lna. 505-345-8921 

NY E Rochester. A & D Dvca.. 716-385-2778 

OH ClevelarKl,Tibyea. 216-371-5335 

OH Dayton, Tiby Co.. 513-277-3822 

OK Tulsa, InotekCorp.. 713-688-7000 

OR Beaverton, Unit Process. 406-252-0455 

PA Cheltenham, Stein Instrm.. 215-379-1990 

TX Dallas,InotekCorp:. 214-243-7000 

TX Houston, Inotek Corp. 918-627-1500 

WA Kirkland. Unit Process . 206-827-0433 

Wl Milwaukee, Ray Knitter Assocs.. 312-690-6363 

Can Ontario, Alpha Controls &lnstr. . 410477-2133 


SEVEN MOUNTAINS SCI. INC., P.O. Box 650, Boalsburg, 
PA 16827, Tel: 814-466-6559,- EmpL: 4; Sts. Mgr: 
Josephine Chesworth 


Local Sales Offices & Reps 

TX Arlington, Electronic Prod. Reps.. 817-467-0377 

SHAPE MAGNETRONICS, INC, 901 DuPage Ave:, 
Lombard, IL 60148, Tel: 312-620-8394, 1-800-367-5811, 
TWX: 910-991-2352, FAX: 312-620-0784; EmpL: 110; Sis. 
Mgr: Judy M. Madden; Dist. Mgr: Judy M. Madden 

SHAPIRO SCIENTIFIC INST, 3500 E Coast Hwy, 
Corona del Mar, CA 92625, Tel: 714-675-1024; EmpL: 7 

SHARP ELECTRONICS CORP., Microelectronics 
Div., Sharp Plaza, Mahwah, NJ 07430, Tel: 201-529-8757, 
TELEX: 71 134327, FAX: 201-529-8759; Sfe. Mgr: Terry 
Manton; Dist. Mgr: Dave Matthews 
.. A*1770-1773, 2200-2201; B*1110-1116.1180-1183, 
1218-1219,1335-1346,1623,1995 


SFERNICE, INC, 461 North 22nd Street Grand Junction, 
CO 81502, Tel: 303-242-0810, FAX: 303-242-^17; FSC 
Na: 05347; Sis. Mgr: G W. (Jerry) Krebill; Dist. Mgr: 
Danny Jagirdar 

SFE TECHNOLOGIES, 1501 1st SL San Fernando, CA 
91340, Tel: 818-365-9411,7WX: 918496-1535, FAX: 818- 
365-5117; FSC No.: 96733; EmpL: 2000; Sis. Mgr: Joe 
Lucia 


S. F. PRODUCTS CORPORATION, P. O. Box 369, 
Southport CT 06490, Tel: 203-929-6180; EmpL: 8; Sis. 
Mgr: Norman W. Johanson; Dist. Mgr: R S Johanson 


SGS-THOMSON MICROELECTRONICS, 1000 E Bell 
Road, Phoenix, AZ 85022, Tel: 602-867-6100, TELEX: 0- 
4654, FAX: 602-867-6102; FSC No.: 7X328; EmpL: 200; 
Sis. Mgr: Garth Nash; Dist. Mgr: Jack Dauber 


LocaJ Sales Offices & Reps 

AL Huntsville . 

AZ Phoenix. 

AZ Phoenix. 

CA Irvine. 

CA San Jose. 

CO Longmont. 

IL Schaumburg . 

MA Waltham . 

NJ Voorhees. 

TX Austin. 

TX Carrollton. 


205-533-5995 

602-867-6340 

602t867-6100 

714-2580455 

408-452-8585 

303-449-9000 

312-517-1890 

617-890-6688 

609-772-6222 

512-3394191 

214466-8844 



FAX: 919-934-3298 

SHALLCO, INC., Box 1089, SmithfieW, NC 27577, Tel: 
919-934-3135; EmpL: 40; Sis. Mgr: M. D. Sutton 

. B*1836-1840; D«1053 


Local Sales Offices & Reps 

AZ Fountain Hills, Westech Engrg.SI& ... 602-837-3137 

CA Irvinp Groh Assocs. . 714-837-9871 

CA Santa Clara, Fischer Assocs. . 408-733-7350 

FL Melbourne, Reynolds & Assocs, Ina .. 305-259-7000 

IN Fort Wayne, J & B Engrg. Sis. Co.. 219-483-2813 

lA Cedar Rapids, S&OSI& . 319-363-7323 

MD Towson, Holden Engrg. Sis.. 301-823-3763 

MA Norwood, MPS Elctm. . 617-769-8700 

MN Minneapolis, R-J Ina. 612-866-3661 

NY ERockaway.HU . 516-599-2999 

NY Manhattan, Lothar Sanford Corp.. 212-757-3881 

NY Pittsford, D. Hurley Sis. . 716-586-6159 

OH Englewood, Allen Nace Co.. 513-8360931 

OR Portland, Conp. Technlg, Ina. 503-292-1518 

PA King of Prussia, Freedman-Malta Assocs. 

. 215-337-9211 

TX Dallas, Oeler & Menelaides. Ina. 214-361-8876 


Local Sales Offices & Reps 

AL Huntsville, Interep Assocs.. 205-881-1096 

AL Mobile, Interep Assocs. . 205478-1036 

AZ Scottsdale, Thorson Desert State Ina (TDSI) 

. 602-99&-2444 

CA Newport Bch, Plustronics. 714476-8009 

CA pjai, Plustronics. 805-646-1950 

CA San Diego, Mesa Comps.. 619-278-8021 

CA Santa Clara, Quorum Tech. SI&. 408-980-0812 

CA Sherman Oaks, Plustronics. 818-995-8908 

CO Denver, Seale & Assocs, Ina . 303-756-8855 

CT Southington, Orion/DSA Grp.. 203-621-8371 

FL Boca Raton, Lawrerx^e Assocs.. 407-368-7373 

FL Palm Bay, Lawrence Assocs. . 407-951-0901 

FL Winter S^ngs, Lawrence Assocs. .... 407-365-1945 

GA Norcross, Inters Assocs.. 404-449-8680 

IL Des Plaines, Electron Mktg .. 312-298-2330 

KS Wichita, Baka Corp.. 316-682-8411 

MD Towson, Advanced Technig. Sis, Ina 

.. 301-296-9360 

MA Marlborough, Orion/DSA Grp. . 508-480-0516 

MA Peabody, Orion/DSA Grp. . 508-532-6266 

Ml Grand Rapids, DEM Sis, ina. 616-3644024 

Ml St Clair Shores, DEM Sis, Ina. 313-777-1750 

MN Minneapolis, Comstrand. 612-788-9234 

MO St John, Baka Corp.. 314429-2252 

NJ Allendale, Eastec Assocs.. 201-934-7135 

NY Pittsford, Noeth-Honsinger. 716-586-9002 

NC Raleigh, Zucker Assocs. . 919-782-8433 

OH Dayton, Five Star Elctms, ina . 513-299-1718 

OH Solon, Five Star Elctms, Ina. 216-349-1611 

OR Beaverton, Blair Hirsh . 503-641-1875 

PA Erdenheim, Omni SI&. 215-233-4600 

TN Greenville, inters Assocs.. 615-639-3491 

TX Austin, Impaq SI& Ca . 512474-1125 

TX Carrollton, Impaq Sis. Co.. 214-247-3300 

TX Houston, Inr^q Sis. Co. . 713-820-0288 

UT Salt Lake City, Seale & Assocs, Ina .. 801-266-9056 

VA Richmond, Advanced Technlgy. Sis. .. 804-320-6756 

WA Lynwood, Blair Hirsh. 206-774-8151 

Can Mississauga, DiL Hi-Tech Sis. Co, Ltd. 

. 416-670-0284 

Can Richmond, BC, Enerlec Sis.. 604-273-0882 

LocaJ Distritmtors 

CA El Monta Marshall inds. . 818459-5574 

CA Saratoga, Western Micro Technlgy. ... 408-725-1660 

CA Tustin, Added Value Elctma. 714-259-8259 

NY Farmingdale, Miigray . 516420-9800 

Can MontreaL Que, Space Elctma . 514-694-7710 


SHELDAHL, INC, 11 50 Shektahl Rd, Northfield, MN 55057, 
Tel: 507-663-8000, TWX: 910-565-2180, FAX: 507-663- 
8545; EmpL: 1,257; Ste. Mgr: Ed Lundstrom 



Local Di^butors 

FL Jacksonville, Southeast Elctma . 

OH Cincinnati, United Radio . 

TN Bristol, Broadcast Equip. & Supp. 
TX Dallas, Wholesale Elctma . 


904-356-3007 

513-7614030 

615-878-2531 

214-824-3001 


FAX: 714-669-1081 

SHELLY ASSOCIATES, INC., 14811 Myford Rd, Tustin, 
CA 92680, Tel: 714-669-9850, TELEX: 85-2263; FSC Na: 
00303; EmpL: 30 . B*1122 


SHALLTRONIX 

SHALLTRONIX CORP., Preston SLPO. Box 235, Selma, 
NC 27576, Tel: 919-965-6346; FSC No.: 58258; S/s. Mgr: 
Joe Deans. D*1346 


Local Sales Offices & Reps 

AZ Tempe, Spectrum Asscx», S.W.. 602-966-1788 

CA Mountain View, Leddy Assoca. 415-969-6313 

CA San Diego, O'Donnell Assocs, Inc..... 619-578-1645 

CA Torrance, O'Donnell Assocs, Ina . 213-539-9664 

CO Broomfield, Connors Co.. 303-466-9628 

FL Charlotte, Hollingsworth & StilL Inc. ... 800-241-5712 
FL Plant City, Hollingsworth & StilL ina... 800-241-5712 
GA Norcross, Hollingsworth & StilL Ina ... 404-447-1700 

IL Skokie, Electro Tech Mktg... 312-676-3151 

IN Ft Wayne, Scott Elctma... 219-484-7865 

IN Indianapolis, Scott Elctma ina. 317-841-0010 


MA Sudbury, KSA of New England.. 508443-5881 

Ml YpsilantL Techrep; Ina. 313-572-1950 

MN Hopkins, Steve Forsythe & Assoca ... 612-933-8267 
MO Grandview, R R Burton & Assoca .... 816-763-5385 

MO Kirkwood, R R Burton & Assoca. 314-965-0451 

NJ Boonton,TMA. 201-263-2946 

NY N. Syracuse R F. Roux Ca. 315-458-9169 

NY Port Washington, TMA. 516-883-2432 

NC Charlotte Hollingsworth & StilL Ina 800-241-5712 
NC Kemersville Hollingsworth & StilL Ina 

. 800-241-5712 

OH Cincinnati, Scott Elctma. 513-791-2513 

OH Cleveland, Scott Elctma Ina. 216473-5050 

OH Kettering, Scott Elctms, Ina . 513-294-0539 

OH Reynoldsburg, Scott Elctma.. 614-863-1281 

OR Beaverton, Lusoombe Engrg. Ca . 503-636-6664 

PA Pittsburgh, Scott Elctma. 412-963-6116 

TX Daliae de Forest Sla Ca. 214-349-3290 

WA Bellevue Luscombe Engrg. Ca. 206-223-1541 

Wl Brookfield, Electro-Tech Mktg Assoca 

. 414-785-9554 

Can Scarborough, OnL Banke Elctma. 416-292-5152 

Local Distributors 

AR Ft Smith, Radie Ina. 501-646-5200 

CA Anaheim, Bisco Inda Ina . 714-635-0380 

CA Fremont VIC/TAL Sla. 415-651-6420 

CA San Jose Bisco Inda Ina. 408435-8980 

CT Bridgeport Park Distra Ina . 203-366-7200 

CT Wallingford; MkJstate Elctma Co. . 203-265-9900 

FL Bradenton, Specialty Distbg. 813-756-9571 

FL Clearwater, Jenkins Supp. Co, Ina .... 813-584-5252 
GA Albany.SpecialtyDIstrbgCo,Ina .... 912-435-1711 
GA Athene Specialty DIstrbg Co, Ina .... 404-548-1334 

GA Atlanta A-C Equlpi Ca. 404451-2747 

GA Atlante Specialty DIstrbg Co, Ina .... 404458-6341 
GA Auguste Special^ Disbijg Co, ina ... 404-772-1526 
GA BrunswicK Specialty Distrbg Co, Ina 

. 912-265-1927 


GA College Park, Specialty Distrbg Co. Ina 


. 404-763-3828 

GA Columbue Specialty Distrbg Co, Ina 

. 404-327-7414 

GA Macon, Specialty Distrbg Co, Ina .... 912-743-5421 
GA Mariette Specialty Distrbg Co, Ina ... 404422-4333 
GA Norcrose Spedaity Distrbg Co, ina .. 4044484004 
GA Savannalt Specialty Distrbg Co, Ina 

. 912-234-1684 

IL Franklin Park, Bisco Inda Ina. 312-451-1230 



North American offices oniy. For woridwide reps & distributors, see Voi. W. 
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SHELLY 


Manufacturers and Sales Offices Directory 


IN Indianapoiis, Mar Elctms^ Inc._.... 317-633-6699 

lA Cedar Rapids. Iowa Radio Supp. Co... 313-393-4510 
lA Cedar Rapids, Iowa Radio Supp. Co... 319-393-4510 

MA Woburn,Biscoinda .. 617-938-8590 

MO Kansas City, Eictms. Suppi Co., ina ... 816-931-0250 
NJ Cranford, Garden State IndL Eictma .. 201-272-6400 

NJ Fair Uwn, Relay Specialties. 201-797-3313 

NJ Oaklarid, Relay Specialties. 201-337-1000 

NY Eimsford, White Plains ElctrL. 914-592-9555 

NY Huntington, Energy ElctrL Supp^. 516-549-2722 

NC Raleigh, Sva Pius Elctma . 919-850-9550 

OH Strongsviila Roberts Elctma Co., Ina 

.. 216-238-1711 

OH Twinsburg, Advaoom, Ina ... 216-425-8477 

OK Tulsa, Radio, Ina . 918-587-9123 

PA McKean, Advacom . 814-476-7774 

TN Chattanooga, Spedalty Oistbg. Co..... 615-267-9531 

TX Arlington,BiscoInda .. 817-640-7046 

TX Austin, Wofford Elctma. 512-339-1131 

TX Houston, Wofford Elctma. 713-847-3583 

TX Midland, ESI SuppL. 915-694-9657 

Wl Mequon, Lakeview Elctma. 414-377-8250 

Can Cal^,Alberta,Memco. 403-258-3399 

Can Surrey, ac., Memco. 604-590-1553 



FAX: 818-764-6845 

SHINANO KENSHICORP. (SKC), 7525 Ethel Ava Sta 


I & K, N. Hollywood, CA 91605, Tel: 818-764-4266; EmpL: 
6; Sis. Mgr: Ken Shimizu. B«1303 

Local SsJes Offices & Reps 

AL Madison, Benchmark . 205-464-0033 

CA North Hollywood, Shinano Kenshi Corp: 

. 818-764-4266 

CA Santa Clara, Norcomp, Ina. 408-727-7707 

CO Denver, Tech Rep Sla Co.. 303-758-7031 

CT Bioomfieldl SIR Assoca. 203-243-9343 

FL Meibouma Phoenix Compa. 407-723-4414 

GA Norcrosa Benchmark. 404-446-1711 

MA Westford, SIR Assoca . 508-692-2500 

Ml Brighton. AP.Assoa. 313-229-6550 

MN Eagan, REL Conryx . 612-688-8006 

NY Albertson, DOL Engrg. 516-747-3944 

NY Cazenovia D & O Engrg. . 315-655-8602 

NY Youngstown, D & O Engrg. . 716-754-7650 

NC CharlottaBenchmark... 704-525-2131 

NC Raleigh. Benchmark ... 919-881-0077 

OR Portland, Intertech Sla. 503-775-7885 

TX Dallaa Theodore Borek Assoa . 214-985-7702 

UT Sandy, intermountain Technig.. 801-566-5000 

Local Distributors 

CA N. Hollywood, DIgilog Dvca, Ina. 818-764-9777 


Local Sates Offices & Reps 

AL Huntsvilte, 20th Century Mktg, Ina .... 205-533-9281 

CA Huntington Beach, Mil-Corn Sla, Ina .. 714-840-2424 

CA San Diego, Power Assoca ............ 619-275-0641 

CA Santa Clara Quorum Tech. Sla. 408-9804)812 

CO AnradaArrowhead/CSI .. 303423-5597 

FL Land O* Lakea AJ.'s Power Sourca Ina 

..... 813-996-2583 

GA Norcrosa20thCenturyMktg.,ina .... 404-446-1999 

IL Rolling Meadowa Eagle Tech. Sla, Ina 

.. 312-991-0700 

lA Cedar Rapkte, C-Tron. Ina. 319-373-2029 

KS Olatha C-Tron . 319-373-2029 

MD Randallstown, Chesapeake IndL Mktg. 

. 301-922-5997 

Mi Uthrup VL R C. Nordstrom & Co.. 313-559-7373 

MO St Charlea C-Troa Ina. 314-928-8078 

NH Nashua Bell Controia ina. 603-882-6984 

NJ Parsippany, HLM Assoca. 201-263-1535 

NY Northpoit HLM Assoca. 516-757-1606 

NY Pittsford, Franklin Sla Corp.... 716-248-8251 

NC Cary, 20th Century Mktg., ina. 919-481-3370 

OH Cleveland, KT/Depco. 216-777-7454 

PA Dresher, CMS Mktg. . 215-885-4424 

PA Pittsburgh, KT/DEPCO. 412-367-1011 

TN Knoxvilla 20th Century Mktg., Ina .... 615-966-2099 

TX Richards^ Jim Gray & Assoca. 214-699-9976 

TX Richmond, Jim Gray & Assoca . 713-342-1710 

UT Salt Lake City, Arrowhead/CSl.. 801-269-8614 

Can Concord, Ont, Votron Elctma, ina .... 416-669-9870 

Local Distributors 

CO Englewood, Displays Plua Ina. 303-779-8053 

CO Wheat Ridga A.V.ED.-Rocky Mtn, Ina 

. 303422-1701 

IL Schaumburg, OPS Elctma. 312-884-6620 

MD Gaithersburg, Axis Elctma. 301-840-9640 

Ml St Clair Shorea Spemco . 313-771-2700 

NJ Pennsauken, Alta Elctma.. 609-488-1442 

OH Cleveland, Major Elctma. 216-442-6200 

ITT West Valley, A.V.ED.-Sait Laka Ina ... 801-975-9500 


SHIN-ETSU POLYMER AMERICA, INC, 34135 7th St. 
Union City, CA 94587, Tel: 415475-9000, TWX: 910-338- 
2229, FAX: 415475-0613; Sfe. Mgr.'Doug Hall 


SHOGVO 

INTERNATIONAL CORPORATION 


FAX: 516-466-0922 

SHOGYO INTERNATIONAL CORP.. 267 Northern 
Blvd, Great NecK NY 11021, Tel: 516466-0911, TELEX: 

4758024, TWX: 12218 .A*2441; B*1186,1841; 

C«1525-1527,1920-1921; D*1054-1055,1527, 2051 


S h indengenlHAmei1ca,lnc. 


0SHOK4I 


FAX: 805-373-3710 

SHINDENGEN AMERICA INC, 2649 Townsgate Road, 
Sta 200, Westlake VL CA 91361, Tel: 800-634-3654; 
EmpL: 10; Sts. Mgr: Peter Gajewski; Dist. Mgr: Peter 
Gajewski. 0*2046-2049 


FAX: 914-681-0807 

SHOKAI FAR EAST, LID, 280 North Central Ava, 
Hartsdate, NY 10530, Tel: 914-681-0700; EmpL: 362; Sis. 
Mgr: Shirlee Serben Dist. Mgr: Lee Goldberg V.P. 
.. B*1187 


SIEMENS 


The 

Largest 
Relay 
Distributor 
in the World. 



Over 

8 , 000.000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213) 452-1229 (415) 835-1500 

• 1026 6th Avenue, 

Oakland, CA 94606 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


SHURE BROTHERS INC, 222 Hartrey Ava, Evanston, IL 
60202-3696, Tel: 312-866-2200, TELEX: 4330191, FAX: 
312-866-2279; S/!s. Afgrj LZ. Morgan, VP Sla 


Shurile. 


FAX: 203-481-8937 

SHURITE METERS, A Prime Technology Co, P.O. 
Box 185, Twin Lakes RdL, North Branford, CT 06471, Tel: 
203-481-5721, TWX: 710-452-3092; EmpL: 15; Sts. Mgr: 


James L Jamieson.. D*1416 

Local Sales Offices & Reps 

CA Burbank, Modco Ca. 818-848-2215 

CA Fremont Abel & Assoca. 415-792-1686 

CA Fremont Abel & Assoca.. 415-7944030 


CA San Diego, Qualtronics .. .. ...._ 619-695-0118 

CO Denver, Nelson Co. ina. .. 303-295-1017 

FL Lakelarid, Monday Sla Co...... ..... 813-858-5606 

IL Cary, Bob Bums Assoca ............ 312-516-3322 

IN indianapolia John Sukup ina ......... 317-253-5501 

lA DesMoineaTheBeamsCo........... 515-255-1148 

KS Shawnee Mission, The Beams Ca .... 913-631-0300 

Ml E Detroit JackM. Thorpe Ca ........ 318-779-6363 

MO St Louia The Beams Ca. 314434-8448 

NJ Bellevilla D. F. Tobias & Co... 201-751-8680 

NJ Lawrencevilfo, DVS Ca.. 609-896^1112 

NY Fayettevilfo, KC. Johnson Agencies .. 315-637-1143 
NY Rochester, K C. Johnpon Agya, Ina .. 716-586-0777 
NC Raleigh, ET. Funderburk Ina ......... 919-846-2373 

OH Cleveland, John Olsen Ca. 216-662-3454 

OH Coiumbua John Olsen Ca . 614478-9911 

OH Goshea John Olsen Co.. 513-722-3320 

Rl Coventry, Adams McGregor ina . 401-726-1300 

TX Dallaa The Crockett Sla Co.... 214-350-3377 

WA Seattia Evergreen Mktg Grp... 206-633-3160 

Can Thornhill OnL R C. Kahnert Sla Ltd. 

. 416-731-9232 


Can Winnipeg Manitoba Smith-Patterson & Assoca 

... 204-885-1376 

SIDEREAL CORP., TransTechnology Corporatiort 
9600 aw. Barnes RdL, Portland, OR 97225, Tel: 503-297- 
5531, TELEX: 36-0640, TWX: 910-464-6139, FAX: 503- 
292-7730; EmpL: 250; Ste. Mgr.-Jeff Gretz 


SIECOR ELECTRO-OPTIC PRODUCTS, Siecor 
Corporation, P.O. Box 13625, Research Triangle Park, 
NC 27709, Tel: 1-800-888-LAN1, 919481-5100, TELEX: 
821353, FAX: 919-481-0753; EmpL: 50; Sis. Mgr: Glenn R 
Constable 

SIEMENS COMPONENTS, INC., Optoelectronics 
Division, 19000 Homestead RcL Cupertina CA 95014, 
Tel: 408-257-7910, TELEX: 352084, TWX: 910-338-0022; 
FSC No.: 50579; EmpL: 1100; S/s. Mgr: Chuck Berghoff; 
Dist. Mgr: Regina Walls 


SIEMENS 


FAX: 201-321-3961 

SIEMENS COMPONENTS, INC., Special Products 
Div., 186 Wood Ava, South, Iselig NJ 08830, Tel: 201- 
321-3400, TWX: 710-998-0588/0529; EmpL: 800; Sis. 
Mgr: Curt Hozian; Dist. Mgr: Dick Robert 
. . A*1171,1331 


Local Sales Off ices & Reps 

AL Huntsvilla Interep assoca . 205-533-1730 

AZ Phoenix, Westrep.. 602-997-8899 

CA Anaheim,Westrep. 714-527-2822 

CA Cupertina Siemens Compa, Ina. 408-725-3566 

CA Cupertino, SC Sla West . 408-725-3531 

CA Oranga Siemens Compa, Ina . 714-385-1274 

CA San Diego, Varigon-San Diego, Ina ... 619-576-0100 

CO Littleton, Lange Sla. 303-795-3600 

FL Apopka, G.F. Bohman Assoca. 305-886-1882 

GA Norcrosa INTEREP. 404449-8680 

GA Notci:osa Siemens Compa, Ina. 404-449-3981 

IL Park Rid^ Metcom Assoca.....*. 312-696-1490 

IL Rosemont Siemens Compa, Ina ..... 312-629-6000 

IN Indianapolia Electro Repa, Ina . 317-842-7202 

lA Cedar Rapida Cahill-Schmitz-Cahiil .. 319-377-8219 

MD Luthervilla D.a Repa . 301-583-1360 

MA Westborough, Anchor Engrg . 617-898-2724 

Ml Troy, C. Bl Jensen & Assoca . 313-643-0506 

MN St Paul, Cahill-Schmitz-Cahlll.. 612-646-7217 

NJ Special Proda Div.... 800-222-2203 

NJ Bellmawr,TAICorpi . 609-933-2600 

NJ Ft Lea Necco .. 201-461-2789 

NJ Princeton, Simens Compa, Ina . 609-987-0083 

NM Albuquerqua F-P Sla . 505-345-5553 

NY Liverpool, Gen-Tech . 315451-3480 

NC Smithfield,ADI,Ina . 919-934-8136 

OH Coiumbua Siemens Compa, Ina . 614433-7500 

OH Strongsvilfo, Dolfuss-Root & Co., Ina 

. 216-238-0300 

PA Bridgevilla Dolfuss Root & Ca .. 412-221-4420 

TN Greenvilfo, Interep. 615-639-3491 

TX Arlington, CompTech Sla, Ina . 817-265-6007 

TX Austin, CompTech Sla, Ina. 512-331-8922 

TX Houston, CompTech Sla, Ina. 713-776-8330 

UT Salt Lake City, Lange Sla, Ina . 801-487-0843 

WA Bellevua Micro Sla. 206-451-0568 

PR RioPiedraaKlamooElea . 809-752-6169 

Local Distributas 

AL Huntsvilla Hall-Mark.. 205-837-8700 

AZ Phoenix, Hall-Mark. 602-437-1200 


792 North American offices oniy. Fbr worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


SILICO 


CA Canoga Park, Hall-Mark . 818-716-7300 

CA Irvine, Marshall . 714-458-5394 

CA Milpitas, Marshall Elec.. 408-942-4700 

CA San Jose, Hall-Mark . 408-432-0900 

CA Sunnyvale, Permag-Sierra Div.. 408-738-1080 

CO Thornton, Marshall Elec. 303-451-8444 

FL Orlando, Hall-Mark. 305-855-4020 

GA Norcross, Marshall . 404-923-5750 

IL Elk Grove, Permag-Central DIv.. 312-956-1140 

IL Rosemont, Advent. 312-298-4210 

IL Wooddale, Hall-Mark . 312-860-3800 

IN Indianapolis, Marshall. 317-297-0483 

MD Columbia, Hall-Mark. 301-988-9800 

Ml Farmington Hills, Advent. 313-477-1650 

MN Plymouth, Marshall . 612-559-2211 

NJ Fairfield, Hall-Mark. 201-575-4415 

NY Rochester, Marshall . 716-235-7620 

NC Raleigh, Hall-Mark. 919-872-0712 

OH Dayton, Marshall . 513-898-4480 

PA McKean, Advacom . 814-476-7774 

TX Dallas, Hall-Mark . 214-553-4300 

WA Bellevue, Marshall. 206-747-9100 


SIERRACIN/MAGNEDYNE, 2258 Rutherford RcL 
Carlsbad, CA 92008, Tel: 619-438-3321, TWX: 910-322- 
1391, FAX: 619-438-4987; EmpL: 150 

SIERRACIN POWER SYSTEMS, See Sierra Power 
Systems 

SIERRA MONITOR CORP., 1991 Tarob Ct, Milpitas, CA 
95035, Tel: 408-262-6611, TELEX: 17-1618; FSC No.: 
MSGSNDR; EmpL: 23; Sis. Mgr: Robert Dunkle; Dist. Mgr: 
Gordon Arnold 

SIERRA POWER SYSTEMS, See Valor Power Sys. 
Div., Valor Elctrns. 

SIERRA WEST POWER SYSTEMS, 2615 Missouri St, 
Las Cruces, NM 88001, Tel: 505-522-8828; EmpL: 12 

SIGMA ELECTRONICS INC., 10830 Kinghurst Dr, 
Houston, TX 77099, Tel: 713-933-4700, TWX: 378-7848, 
FAX: 713-933-9067; FSC No.: 60767; EmpL; 119; Sis. 
Mgr: K Johnson 

SIGMA INSTUMENTS, Pacific Scientific, 90 Ubbey 
Pkwy, Weymouth, MA 02189; Tel: 617-340-0700, TELEX: 
94-0645, TWX: 710-348-1161, FAX: 617-340-0728; EmpL: 
250; S/s. Mgr. Joseph Damato 


Local Sales Offices & Reps 

CA Auburn, Ewing-Foley, Inc. 916-885-6591 

CA Los Altos, Ewing-Foley, Inc.. 415-941-4525 

CA Westminster, West Elctm. SI& . 714-898-0120 

MA Hingham, Northeast Reps.. 617-749-8700 

NJ Cherry HilL Trinkle Sis., Inc.. 609-795-4200 

NJ Englewood Cliffs, Maison-Esco, Inc.... 201-569-8868 

NY Hauppauge, Maisin-Esco, Inc.. 516-273-3500 

NY Rochester, H. C. Johnson Agy.. 716-586-0777 

NC Winston-Salem, D.G.W, Inc.. 919-768-7166 

PA Glenshaw, H. C. Johnson Agy. . 412-487-1246 


SIGMA PLASTRONICS, INC, P.O. Box 649, Whitmore 
Lake, Ml 48189, Tel: 313-231-2871; EmpL: 3 

SIGMAPOWER, INC, 20790 Leapwood Ave, Carson, CA 
90746, Tel: 213-32-Sigma, FAX: 213-715-6079; FSC No.: 
55196; EmpL: 145; Sis. Mgr: Carl J. Marquarot 

SIGMA SYSTEMS CORP., 3163 Adams Ave, San Diego, 
CA 92116, Tel: 619-283-3193, FAX: 619-283-6526; EmpL: 


21; S/s.Mgr.-T.Stewart .. D*1207 

Local Sales Off toes & Reps 

CA Albany, B/P Assoca. 415-525-7605 

CA San Carloa Electronic Engrg Assoc... 415-593-2189 

CA San Carloa Electronic Engrg Assoca 

. 415-593-2189 

CT Fairfield, Wexler-Court Sla Co.. 203-334-1122 

IL Elgin, RK Elctma, Inc. 312-695-8552 

IL So. Elgin, RK Elctma, Inc. 312-695-8552 

MN Edina, Dytec Instra, Inc. 612-831-7169 

Inti Palaiseau, France, Salies SA ... 920-40-10 


SIGNAL PROCESSING TECHNOLOGIES, 1510 Quail 
Lake Loop, Colorado Springa CO 80906, Tel: 719-540- 
3^, TELEX: 452433, TWX: 62926148, FAX: 719-540- 
3716; EmpL: 68; S/s. Mgr: Rick Mintle 

SIGNAL RESEARCH INC., River Road, P.O. Box 357, 
Titusville, NJ 08560, Tel: 609-737-1917 ........ D-1111 

SIGNAL SYSTEMS INTERNATIONAL, P.O. Box 470, 
Uvaletta NJ 08735, Tel: 201-741-1120, FAX; 201-747- 
3122; EmpL: 7; S/s. Mgr: W. Kinney 


SIGNAL TRANSFORMER CO., INC., Insllco 
Corporation, 500 Bayview Ave., Inwood, NY 11696, Tel: 
516-239-5777, TELEX: 96-8112, TWX: 510-225-8440, 
FAX: 516-239-7208; FSC No.: 08779; EmpL: 280; S/s. 
Mgr: John Marino. . A»2442-2459 

Direct sales only. Inwood, NY 516-239-5777 
Local Sales Offices & Reps 

Can Toronto, OnL Calbrooke Mktg. 416-346-2551 

SIGNATRON, A Unit of Sundstrand Corp., 110 Hartwell 
Ava, Lexington, MA 02173, Tel; 617-861-1500, TELEX: 
299551 (RCA GLOBCOM), FAX; 617-863-8039; FSC No.; 
59371; EmpL: 120; S/s. Mgr: Joseph T. McNanoara 

SIGNUM SYSTEMS, 1820 14th SL Ste. 203, Santa 
Monica CA 90404, Tel; 213-450-6096; EmpL: 9; S/s. Mgr: 
G. Phillips 

SILICON DETECTOR CORP., 1240 Avenida Acaso, 
Camarllto, CA 93010, Tel: 805-484-2884, FAX: 805-484- 
2884; EmpL: 60; S/s. Mgr: M.K. Nicklas/D. Tingley 

. 8*1346-1349 


Local Distributors 

CO Westminister, Southern Engrg. 303-428-3955 

CT New Haven, Swan & Assoc. 203-387-3917 

FL Winter Park, McMahan Electro. Optics 

. 407-645-1000 

IL Des Plainea Bea Electro-Optics . 312-298-1420 

IN Indlanapolia Bea Electro-Optics . 317-247-8314 

MN Bloomington, Bea Electro-Optics. 612-854-0941 

NM Albuquerque, Southwestern Engrg ... 505-881-3677 

OH Risingsun, Mecom, Inc. . 419-457-3231 

TX Dallaa Southwestern Engrg. 214-340-1741 

TX Houstoa Southwestern Engrg. 713-781-8710 

WA Seattle, Datacom & Assocs.. 206-285-2525 


5ILICDN 

EENERAL 

FAX: 714-893-2570 

SILICON GENERAL, 11861 Western Ave., Garden Grove, 
CA 92641, Tel: 714-898-8121, TELEX: 692-411, TWX: 
910-596-1804; FSC No.: 34333; EmpL; 250; S/s. Mgr: Joe 
Castellano; Dist. Mgr: Larry Baumgardner 

SILICONIX, INC., 2201 Laurelwood Rd, Santa Clara CA 
95054, Tel: 408-988-8000, TWX: 910-338-0227; EmpL: 
2600; S/s. Mgr: Walter Senges; Dist. Mgr: Chuck Sweet 



FAX: 213-630-5338 

SILICON POWER CUBE CORP., 6015 Obispo Ave., 
Long Beach, CA 90805, Tel: 213-634-9390, TELEX: 
297340; EmpL: 350; S/s. Mgr: Don Penn; Dist. Mgr: 


Howard Saner. 8*1624-1627 

Local Sales Offices & Reps 

AZ Scottsdale, AcTooh Comp.Sls... 602-991-6300 

CA Long Bch, Silicon Power Cube ....... 213-634-9390 

CA Mtn. View, Westech Sis. . 415-961-1422 

CA San Diego, Manning Co... 619-565-6097 

CO Parker, Parker Webster Co.. 303-841-4888 

FL Orlando, South Atlantic Comp. Sis..... 407-857-3650 
GA Lawrenceville, B. T. FunderbruK Inc. .. 404-963-9495 
IL Downers Grove, Richmar Elctrns. Corp. 

.... 312-968-0118 

IN Greenwood, Valentine & Assoca . 317-888-2260 

IN South Bend, Valentine & Assoca . 219-288-7070 

lA Cedar Rapida Deittron Co Jnc. ....... 319-362-2526 

lA Iowa City, Richmar Elctma Corp. . 319-354-8894 

MA Sharon, Cummings Assoca. 617-784-5606 

Ml ComstocK Nova ElctrL Sla . 616-784-3535 

Ml Highland, Nova ElctrL Sla. 313-887-0064 

MN Bloomington, Smiley/Scott Assoca ... 612-888-5551 

MO Ftorissant, Deittron Co, Inc.. 314-839-0033 

MO Gladstone, Deittron Co, Inc.. 816-435-6445 

NJ Palisades ParKJancoTechnIg. 201-941-4008 

NY Syracuse, L D. Allen, Inc. . 315-437-8387 

NC Raleigh, B. T. Funderburk, Inc. 919-846-2373 

OH Brunswick, J. N. Baley & Assoca. 216-273-3798 

OH Columbua J. N. Bailey & Assocs.. 614-262-7274 

OH New Lebanon, J. N. Bailey & Assoca 

.. 513-687-1325 


OR Portland, Topp Engrg Sla Corp. ...... 503-244-7265 

PA Philadelphia, Fite-Walker . 215-233-2100 

SC Landrum, aT.Funderburk,lna . 803-457-2343 

UT Salt Lake City. Parker Webster. 801-266-9939 

WA Bellevue, Topp Engrg Sla Corp.. 206-747-5400 

WA Spokane, Topp Engrg Sla Corp.. 509-534-5630 

Wl Butler, Richmar Elctma Corp.. 414-781-1749 

Can Burnaby, ac, Vltel Elctma .. 604-439-1136 

Can Lachine, Que, Vitel Elctma . 514-636-5951 

Can Mississauga, Ont, Vrtel Elctms. 416-676-9720 

Can Ottowa, Ont, Vitel Elctma . 613-592-0090 

Local Distributors 

AL Huntsville,Hamilton/Avnet . 205-837-7210 

AZ Chandler,Hamilton/Avnet .. 602-961-6500 

CA Chatsworth, Hamilton/Avnet. 818-700-6500 

CA Costa Mesa, Hamilton/Avnet. 714-641-4100 

CA Costa Mesa, Hamilton/Avnet. 714-754-6111 

CA Gardena, Hamilton/Avnet.. 213-217-6700 

CA Long Beach, Amps Abundant. 213-634-0187 

CA Ontario, Hamilton/Avnet. 714-989-4602 

CA Sacramento, Hamilton/Avnet. 916-925-2216 

CA San Carlos, Logan Elctma. 415-594-0700 

CA San Diego, Hamilton/Avnet. 619-571-7510 

CA Sunnyvale, Hamilton/Avnet. 408-743-3355 

CO Englewood Hamilton Avnet. 303-740-1000 

CT Danbury, Hamilton/Avnet. 203-797-2800 

FL Ft Lauderdale, Hamilton/Avnet. 305-971-2900 

FL Hollywood MRO Distra. 800-237-8676 

FL St Petersburg Hamilton/Avnet. 813-576-3930 

FL Winter Pk, Hamilton/Avnet. 305-628-3888 

GA Atlanta, Cleveland Elec.. 404-696-4550 

GA Norcross, Hamilton/Avnet . 404-447-7507 

IL Bensenville, Hamilton/Avnet. 312-860-7700 

IN Carmel, Hamilton/Avnet. 317-844-9333 

lA Cedar Rapida Hamilton/Avnet. 319-362-4757 

KS Overland Pk, Hamilton/Avnet . 913-888-8900 

MD Columbia Hamilton/Avrret. 301-995-3580 

MA Peabody, Hamilton/Avnet .. 617-531-7430 

Ml Grand Rapida Hamilton/Avnet . 616-243-8805 

Ml Uvonia Hamilton/Avnet . 313-522-4700 

Ml Madison Heighta GALCO . 313-542-9090 

MN Minnetonka Hamilton/Avrret. 612-932-0600 

MO Earth City, Hamilton/Avnet . 314-344-1200 

NH Manchester, Hamilton/Avnet . 603-624-9400 

NJ Cherry Hill, Hamilton/Avnet. 609424-0100 

NJ Fairfield Hamilton/Avnet ..201-575-3390 

NJ Oakland Relay Sp^alties. 201-337-1000 

NM Albuquerque, Hamilton/Avnet . 505-765-1500 

NY Hauppauga Hamilton/Avnet. 516434-7421 

NY Rochester, Hamilton/Avnet. 716475-9130 

NY Syracuse, Hamilton/Avnet. 315437-2641 

NC Gastonia JMT Elctma & Controls .... 704-867-4401 

NC Raleigh, Hamilton/Avnet. 919-678-0810 

OH Cleveland Darrah Elea. 216-631-0912 

OH Dayton, Hamilton/Avnet. 513-439-6700 

OH Solon, Hamilton/Avnet . 216-349-5100 

OH Westerville, Hamilton/Avnet . 614-882-7004 

OK Tulsa Hamilton/Avnet. 918-252-7297 

OR Lake Oswego, Hamilton/Avnet . 503-635-8157 

PA Pittsburgh, Hamilton/Avnet. 412-2814150 

TX Austia Hamilton/Avnet. 512-837-8911 

TX Irving Hamilton/Avnet.. 214-550-7755 

TX Stafford Hamilton/Avnet . 713-240-7733 

TX Waco, Indu^al Elea .. 817-772-1899 

Ur Salt Lake City, Hamilton/Avnet .. 801-972-2800 

WA Bellevua Hamilton/Avnet. 206-643-3950 

WA Kent, Shannon IndL. 206-575-8600 

Wl New Berlla Hamilton/Avnet. 414-784-4510 

Wl Salem, Drive Sya Tech, Ina. 414-843-3177 

Can Burnaby, BC, Hamilton/Avnet.. 604-437-6667 

Can Calgary, Alberta Hamilton/Avnet . 403-250-9380 

Can Mississauga OnL Hamilton/Avnet.... 416-677-7432 

Can MIssissaugaOnL R-Theta. 416-890-0221 



Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., 9 1026 €th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


EEM 1989 


North American offices only. For worldwide reps & distributors, see Voi. W. 
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SlUCO Manufacturers and Sales Offices Directory 


Sii I imsOFI 


Analog & Digital Multimeters & 
Panel Meters 



An Authorized 
Stocking Distributor 


Notionolly Coll 
H800)-732-3457 
In Colifornia 
l-(800)-272-4225 

RAG ELECTRONICS, INC. 

21418 Parthenia St. Canoga Park, CA 91304 • (818) 998-6500 




Gan Nepean, Ont, Hamilton/Avnet . 613-226-1700 

Can St Laurent, Quei, Hamilton/Avnet. 514-335-1000 

SILI(X)N SENSORS, Old Hwy. 18 East Dodgeville^ Wl 
53533, Tel: 608-935-2707, TWX: 910-997-0072, FAX: 608- 
935-2775; FSC Na; 54822; EmpL: 28 


SiUCXDN TRANSISTOR CORP., Katrina Rd. Chelmsford, 
MA 01824, Tel: 508-256-3321, TWX: 710-343-0576; FSC 
Na: 07256; EmpL: 200; Sis. Mgr: John J. Flynn; [M. Mgr: 
Fred Wheaton 

SILICON VALLEY TURNKEY. 544 Weddelt Dr, Suite 9, 
Sunnyvala CA 94089, Tel: 408-745-1131, FAX: 408-747- 
1473 

SILONEX INC., 331 Cornelia SL Plattsburgh, NY 12901, 
Tel: 518-561-3160, TWX: 610-421-3362, FAX: 514-747- 


3906; EmpL: 140; Sis. Mgr: Carol Larsen. B«1347 

Local Sales Offices & Reps 

AL Huntsvilia Glen White. 205-883-7938 

CA Arcadia. Van Gott & Assocs... 818-445-9728 

CA SanMateaServiceInds. .. 415-573-1816 

CT Branford, UMAssocs.. 203-4864244 

IL Arlington Hgts, Hill Sis. Corpi .. 312-255-4400 

MD Baltimore Glen White Assocs.. 301-321-7235 

MA Topsfield.RFCAssocs.. 508-887-8545 

Ml Livonia, Amtech Reps.. 313-474-8300 

MO St Louis, Engrg. Svcs. Ca. 314-997-1515 

NJ DenvlllaT.J.SIs,lna . 201-361-5352 

TX Dallas, Kay Todd & Assoc.... 214-458-8833 

VA Lynchburg, Glen White Assocs.. 804-525-1993 


SILTRONICS LTD, P.O. Box 456, Dover, MA 02030, Tel: 
617-329-4068, FAX: 508-785-2265; EmpL: 110; Sis. Mgr: 
a Urban 

SIMCO, 382 Martin Ava. Santa Clara, CA 95050, Tel: 408 
727-3611; Enr^L: 120; Ste. Mgr: J. Angelo 


SIMCO CO, 2257 North Penn Rd, Hatfield PA 19440, Tel: 
215-822-2171, FAX: 218822-3795; EmpL: 150; Sis. Mgr: 
Brian Mininger 

SIMPSON ELECTRIC CO, 853 Dundee Ave, Elgin, IL 
60120, Tel: 312-697-2260, TELEX: 72-2416, FAX: 312- 
697-2272; EmpL: 550; CH^. Mgr: George Oskandy, Sis. 
Admia Mgr. 


H.H. SMITH 


SIMULASER CORP, 15251 E Don Julian Rd, City of 
industry, CA 91746, Tel: 818369-1355, FAX: 818338 
8694; FSC Na: 8T239; EmpL: 26 


Over 
500,000 
in Stock 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


SIMULEX CORPORATION, 15032 Red Hill Avei, Sta B, 
Tustia CA 92680, Tel: 714-2581500, TELEX: 650 256 
5961, FAX: 714-2587671; Sis. Mgr: Dave Guss 

SINCLAIR RADIO LABORATORIES LTD, 85 Mary SL 
Aurora, OnL Canada L4G 3G9, Tel: 418727-0165, TELEX: 
08218782, FAX:4187781843; EmpL: 100; Sis. Mgr. J.M. 
Colthart Exec VP 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


SINGER DATA PRODUCTS, INC, 790 Maple Lane, 
Bensenvilla IL 60106, Tel: 312-860-6500, TELEX: 218 
230, FAX: 312-8683672; EmpL: 40; Sis. Mgr: Ken 
Krohmer 

SIPEX CORP, Custom Monolithic Prods. Div, Six 
Fortune Dr, Billerica, MA 01821, Tel: 5086687811; EmpL: 
90 



BRIU. 



ELECTRONICS 


(415)834-5888 

610 E 10th St. Oakland. CA 94606 



SITCO ANTENNAS DIV.OF SIMPLICITY TOOL 
CORP, 10330 NE. Marx SL Portland OR 97220, Tel: 508 
2582000, TELEX: 200479, FAX: 5082582009; EmpL: 18; 
Sis. Mgr: G. Berliner 


Local Distributors 

AR Batesvilla Ind Co Cable . 501-793-4174 

CA Anaheim, Anxiter . 741-779-0500 

CA Torrence Western CATV. 218539-8030 

CO Englewood Mega Hertz . 3087781717 

FL Tampa, Anxiter. 303-6287115 

QA Suwanee, Anxiter. 404-9985110 

IL Elk Grove Anxiter. 808554-5368 

Ml Iron Mountaia Anxiter . 908774-4111 

MO Kansas City, Mega Hertz ..:... 800 821-6800 

NY Whartoa Anxiter. 5182987788 

TX Bedford Spectaim Mega Hertz. 817-354-7500 

WA Edmonde Glade Comma. 208771-6891 


SIVERS IMA, Div. of Philips, 5669 Selmaraine Drive 
Culver City, CA 90230, Tel: 2183987477, FAX: 218398 
4350; FSC No.: 57757; EmpL: 300; Sis. Mgr: Marshall 
Cleland 


SJOBERG, C, & SON, INC, 415 Station SL PO. Box 
3583, Cranstoa Ri 02910, Tel: 401-461-8220, FAX: 401- 
467-5446; EmpL: 20 


SKAN-A-MATIC, Electro Corporation, 184557th SL P.O. 
Box 3049, Sarasota FL 342383049. Tel: 818355-8411, 
TELEX: 82683, ESYLNK: 8183583120; EmpL: 175; Sfe. 
Mgr: Ken Wood 


SKYDYNE0 


FAX: 914-856-8378 

SKYDYNE DIV. OF AAR, BROOKS & PERKINS 21 

River Rd, Port Jorvfe, NY 12771, Tel: 914-8586655,808 
428-CASE. TWX: 5182681249; EmpL: 110; Sis. Mgr: M. 
Timney. . 0*10981097 

SKYNET ELECTRONICS^ 9301 Jordon Unit 101, 
Chatsworth, CA 91311, Tel: 818-888-6242, TELEX: 
294582, FAX: 818-8885239; EmpL: 200; Sis. Mgr: Dsniei 
EErb. 0*2052-2055 

Local SeJes Offices & Reps 

CA Milpitae American Skynet. 4089486355 

SKYWAY MAGNETICS, 35372 Hwy 79, Warner Springe 
CA 92086, Tel: 618782-3342; FSC Na: 3612; EnpL: 12; 
Sfe. Mgr: John Grudziadz 

SLAUGHTER CO, Moore & Hailey Sts, P.O. Box 1805, 
Ardmore OK 73402, Tel: 4082284773, TELEX: 697-5577, 
FAX: 4082285757; FSC No.: 05611; Ste. Mgr: T. Medrick 
. 0*1347 


^ The Sloan Company 

“THE TOUCH OF BRILLIANCE Mt PANEL DESIGN” 

FAX: 8187688326 

SLOAN CO., 7704 San Fernando Rd, Sun Valley. CA 
91353-0367, Tel: 2188781123, TWX: 9104982250; 


EmpL: 25; Sfe. Mgr: Michael Mautner .... 6*1188-1195 

Local Sales Offices & Reps 

AL Huntsville Remco. 208533-3763 

CA Montrose Signal Entpra Ina. 818957-0640 

CA Mtn. View, Francisco & Assoca. 418962-1717 

CO Denver, Remington/USA . 308752-1986 

IL WheatoaChadraSchilke&Asm ... 312-6588126 

MD Glen Bumie Macrotech Assoa . 301-437-5588 

MN Minneapolie Loren Green Assoa of Mina 

. 612-571-6666 

MO Shawnee Mission, Microtronics. 918262-1444 

NJ Cherry HilL Quality Compa . 6094286226 

NJ Englewood CliffeE Glass Assoca ... 212-586-8440 

NY Rochester, Tech. Compa. 716-342-2406 

OH Cleveland Allan Scraga . 218662-6080 

TX Dailae IBL Engrg. & Sia . 214-3682921 

WA BellevueOlsoaFerree&Assoca .... 2088887792 

Local Distributors 

AL Huntsville Powell Elctma. 2085282731 

CA Anaheim, Deco Elctma.. 714-630-8252 

CA Canoga Park AMC Radio Hardware .. 8189982584 

CA Costa Mese Powell Elctma . 714-754-1717 

CA San Diege Deco Elctma . 619-6981595 

CA San Jose Powell Elctma. 4089489020 

CA Torrance Kent Elctma . 213-320-2700 

CT W. Hartford Signal Clr. Ina . 2082386005 

FL Ft Laudercfole Peerless Radio Corp. 

. 3089734141 

FL Ft Uuderdale Powell Elctma. 3089785000 

FL Miami, Elctm Equip. .. 308871-3500 

FL Pompano Beach, Peerless Radio ..... 3089734141 

KS Wichite Lee Proda. 318264-2172 

MD Annapolia Powell Elctma.... 301-880-3355 

IL Arlington, Marlyn Elctma . 312-364-7880 

MA Westborpugh, Powell Elctma .. 617-3686100 

NY Lynbrook, Peerless Radio Corp,.. 5185982121 

NJ Englewood Powell Elctma .. 201-5685600 

OH Cleveland Acorn Inda. 2182882531 

OH Solon,Repoo .. 218248-8900 

OK TulseAltairCa. 918252-5781 

PA Philadelphie Powell Elctma.. 215-3681900 

TN MemphieGFISte.. . 901-6886252 

TX AusBeTheAltairCa . 512-837-4490. 

NC Cary, Powell Elctma. 919467-1212 


North American offices only. R>r worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


TX Houston, Aitair Co.. 71S^2-3029 

TX Irving, Poweil Eictms... 214-258-6841 

TX Richardson, Aitair Ca. 214-231-5166 


SLOAN TECHNOLOGY CORPORATION, Veeco 
Instruments Inc., 602 E Montecito St. Santa Barbara, CA 
93103, Tel: 805-963-4431, TWX: 910-334-4901, FAX: 805- 
965-0522; EmpL: 75; Sis. Mgr: Bob Kase 

SL WABER, INC., 520 Fellowship RdL Sta 306, Ml Laurel. 
NJ 08054, Tel: 609-866-8888, 800-257-8384, FAX: 609- 
866-1945; EmpL: 125; Sis. Mgr: Scott Hammill 

SMERT COMPTER AIDED DESIGN & PROTYPES, 
SME (Munaco), P.O. Box 13280, Kanata Ont, Canada 
K2K 1X4, Tel: 613-839-5588, 508-820-1130, FAX: 613- 
839-5582; EmpL: 14; Sfe. Mgr.-Raymond Fourastier 

SMI CORP., Superior Mfg. & Instr. Corp., 58-75 Queens 
Midtown Expwy, Maspeth, NY 11378-1220, Tel: 718-476- 
3000, TWX: 710-582-2626; FSC Na: 96467; EmpL: 150; 
Sis. Mgr: G. Roger Preisick 

H. H. SMITH (DIALIGHT CO.), See Dialight Corp. 

SMK ELECTRONICS CORPORATION, USA., 1901 
Nancita Or.. Placentia CA 92670. Tel: 714-996-0960, 
TELEX: 18-3081, FAX: 714-779-2790; FSC Na: 637-7400; 
Erry)L: 64; Sis. Mgr: Gary Redman/ T. Klymenko 

SNAPTITE/ ALLIED. 2953 W. 12th SL PO Box 8550, Eria 
PA 16505, Tel: 814-833-6131, FAX: 814-838-7503; EmpL: 
75 

SOFREL, INC., 7685 Commerce Way No. 105, Eden Prairia 
MN 55344, Tel: 612-937-8835, 1-800-8-SOFREL FAX: 
612-937-9086; EmpL: 8; S/s. Mgr: Scott Henstein; Dist. 
Mgr: Scott Henstein 

SOHIO engineered MATERIALS CO, See 
Standard Engineered Materials Co. 

SOKOL CRYSTAL PRODUCTS, INC, 121 Water SL 
Mineral Point Wl 53565, Tel: 608-987-3363, FAX: 608- 
987-3882; FSC Na: 56187; EmpL: 150; Sfe. Mgr: Steven 
M. Sokol 

SOLA, A Unit of General Sign, 1717 Busse Rd, Elk Grove 
Villaga IL 60007-5666, Tel: 312-439-2800, TELEX: 
6871106 SOLAE, FAX: 800-626-6269; Sis. Mgr: Fred 
Lemke 

SOLARCOM TECHNOLOGY, INC, P.O. Box 4715, 
Hayward, CA 94544, Tel: 415-489-3141; EmpL: 9; Sis. 
Mgr: Rose Ferguson 

SOLAR ELECTRONICS CO, A T. Parker, Inc, 901 N. 
Highland, Hollywood, CA 90038, Tel: 213-462-0806, TWX: 
910-997-1921, FAX: 213-462-3721; FSC No.: 13222; 
EmpL: 17; Sfe. Mgr: Roy Talley 

SOLATRON ENTERPRISES, 421 E Beach Ave, 
Inglewood, CA 90302, Tel: 213-678-4981; EmpL: 20 

SOLDER ABSORBING TECHNOLOGY (SAT), A 
Spirig Co, 144 Oakland SL Springfield, MA 01108, Tel: 
800-628-8862, FAX: 413-788-0490; EmpL: 8; Sfe. Mgr: 
Joyce White 

SOLDER REMOVAL, P.O. Box 1678, Covina CA 91722, 
Tel: 818-967-3681, TWX: 910-584-1820; FSC No.: 34605 

SOLID STATE, INC, 46 Farrand SL Bloomfield, NJ 07003, 
Tel: 201-429-8700, TWX: 710-994-4780; EmpL: 110; Sfe. 
Mgr: T. King 

SOLID STATE DEVICES, 14830 Valley View Ava, La 
Mirada CA 90638, Tel: 213-921-9660, TWX: 910-583- 
4807, FAX: 213-921-2396; FSC No.: 30043; Err^L: 200 

SOLID STATE ELECTRONICS CORP, 18646 
Parthenia SL Northridga CA 91324, Tel: 818-993-8257, 
FAX: 818-993-8259; FSC Na: 11911; EmpL: 15 

SOLID STATE RELAYS, 71 Regent Oak Brook, IL 60521, 
Tel: 312-932-1660. FAX: 312-887-9522; Sfe. Mgr: D. E 
Wienke 

SOLID STATE SYSTEMS, 1300 Shiloh Rd, N.W, 
Kennesaw. GA 30144, Tel: 404-423-2200, FAX: 404-423- 
2228; Enr^L: 150; Sfe. Mgr: Max Biller, Dist. Mgr: Max 
Biller 

SOLID STATE TESTING, INC, 56 Middlesex Tpke, 
Burlington, MA 01803, Tel: 617-272-0972, TWX: 710-332- 
1620, FAX: 617-2734896; EmpL: 150; Sis. Mgr: James 
Roberts; Ofef./Vgr.* James DiGiacomo 


SOLITRON DEVICES, INC, Semiconductor Group, 
1177 Blue Heron BIvcL, Bldg. No.1, Riviera Beach, FL 
33404-9978, Tel: 407-848-4311, TELEX: 51-3435, TWX: 
510-952-7610, FAX: 305-863-5946; EmpL: 800; Sfe. Mgr: 
Margaret McNutt Dfef./Ifgr.'Leah Rastrilli 

SOLITRON/MICROWAVE, Solitron Devices, Inc, 
1177 Blue Heron Blvd, Solitron Pk, Bldg. 2, Riviera Bch, FL 
33404-9978, Tel: 407-848-4311, TELEX: 51-3435, FAX: 
407-863-5946^(1116; FSC No.: 95077; EmpL: 200; Sfe. 
Mgr: Ray Sulzer; Ofef. Mgr: Delons Martinez 

SOLTEC CORP, Sol Vista Pk, San Fernando, CA 91340- 
1597, Tel: 818-365-0800, 800423-2344, TELEX: 365- 
7089; EmpL: 80; Sfe. Mgr: Byron G. Mclntire 

SONICALL, INC, 35 Corporate Dr, TrumbulL CT 06611, 
Tel; 203452-9555, FAX: 203-452-9555; Sfe. Mgr: Frank 
Handler . D«1057 

SONICOR INSTRUMENT CORP, 100 Wartburg Ava, 
Copiagua NY 11726, Tel: 516-842-3344, TELEX: 649494, 
FAX: 516-842-3389; FSC Na: 31605; Sfe. Mgr: Arthur 
Liers; Dist. Mgr: Arthur Liars 




Sonnenschein 


FAX: 203-271-2179 

SONNENSCHEIN BATTERIES INC, 300 E Johnson 
Ave, P.O. Box 339, Cheshire CT 06410, Tel: 203-271- 
0091, 800-4-DRYFIT; EmpL; 21; Sis. Mgr: C. T. Wright 


V.P.; Dfef./Ifgr.'Lawrence (Skip) Moran. 0*1529 

Local Sales Offices & Reps 

AZ Scottsdale Electro Mktg.. 602-991-0110 

CA Cupertino, West-Conr^ Ina. 408-245-3100 

CA Norwalk ED. Rivers Assoca. 213-868-1471 

CT Ansonia Pace Assoca. 203-732-8756 

IL GlendaleHgts,BetaTechnig.Sla .... 312-790-9886 

IN Greenfield,FranceEntpraIna .. 317-462-6098 

IL Cedar Rapida Tech. Elctma Ina. 319-366-3443 

MD Hunt Valley, Eagle Sla Corp.. 301-666-3930 

Ml Grand Rsq;^ R. P. Urban & Assoca 

. 616-245-0511 

MN MInneapoiia International Elctma. 612-571-0000 

NY Victor, Net Sla Co.. 716-924-1844 

NC Raleigh, L G. White Southern. 919-872-6049 

NC Winston-Salem, L G White Southern 

. 919-725-3612 

PA Norris Town, Rivcx) January ina . 215-631-1414 

SC Greenville LG White Southern, Ina.. 803-271-0630 

TX Austie Delta Corr^ . 512-4584288 

TX Seagoville Delta Compa . 214-287-6333 

Wl Milwaukee Beta Technig. Sla, Ina .... 414-543-6609 

Can Mississauge OnL Advanced Battery Sya 

. 416-670-7159 

Local Distributors 

AZ Scottsdale Electro Mktg. 602-991-0110 

CA Escondido, American Battery Supp. ... 619-746-8010 

CA Garden Grove MK Battery. 714-554-9991 

CA Mta View, Energy Sla. 415-969-0800 

CA San Diege Tauber Elctma . 619459-0216 

CT Bloomfield, Midstate Battery . 203-243-0646 

CT Southbury, Justin Roberts Entpra. 203-746-6161 

CT Wallingford, Greene-Shaw Co.. 203-265-3333 

FL Ft Lauderdale Marine & Gen. Battery 

. 305-587-3523 

GA Fayetteville Franktand, Inc. . 404-461-4026 

GA Norcrose Applied Power Ina . 404-263-0421 

HI Honolulu. Battery Factory. 808-533-3312 

IL Nilee Joseph Elctma. 312-2974200 

IL Summit Standard Battery. 312-594-5401 

lA Cedar Rapida Dee Elctma . 319-365-7551 

MD Beltsville Mark Elctma Supp.. 301-792-0072 

MD Glen Bumie McCiean Brothers. 301-761-9200 

MD Glen Bumie Revacto Elctma. 3dl-766-3400 

MA Newton, Greene-Shaw Co. Ina . 617-969-8900 

Ml Grand Rapida S F Elctm Supp. . 616-459-0216 

Ml Lansing, Battery Exchange(D^alite).. 517-694-0411 

Ml Uvonie LWC Distra .. 313464-7700 

OH Columixia Foster Battery (Dynalite) .. 614444-1000 

OH Millbury, Dynalite . 419-837-6837 

PA Phoenixville OPS Proda . 215-933-9100 

TX Dallaa M. Hutton & Co.. 214-484-0580 

TX Houston, Houston Whia Elctma. 713-644-8320 

TX Kemah, Sail Tech. 713-3344690 

VA Chesapeake, Battery Outlet. 804-5454442 

VA Manassaa Battery House. 703-631-2425 

WA Redmond, Energy Sis, Ina. 206-883-2343 

WA Redmond, GR Battery Sya . 206-885-4344 


EXP Nasau, Bahamaa 2lst Century Wekfing Ca 

. 809-3254624 

EXP St Thomaa V.I, Island Marine . 809-776-0753 

Can Mississauga Ont, Advanced Battery Sya 

. 416-670-7159 

SONOBOND ULTRASONICS INC, Inductotherm 
Industries, 200 E Rosedale Ave, West Chester, PA 
19380, Tel: 215-6964710,800-323-1269, TELEX: 902497, 
FAX: 215-692-0674; FSC Na: 15882; EmpL: 35; Sfe. Mgr: 
P. C. Krause 


SORENSEN COMPANY, 5555 N. Elston Ave, Chicago, IL 
60630, Tel: 312-775-0843, FAX: 312-775-7432; EmpL: 
850; Sfe. Mgr.‘Ed Larrabee 



THE SOURCE FOR METERS& TESTEQUIPMENT 



1810 Grant Avenue 
Philadelphia, PA 19115 
215-673-5600 
FAX: 215-673-5609 

800 - 343-1199 

THE 

ULTIMATE TECHNICAL 
SOURCE 



FULL LINE AUTHORIZED DISTRIBUTOR 


E LECTRIC SWITCHE S 

I N C O R P ORATED 
2478 Fletcher Dr., Los Angeles, California 90039-2897 

l^ll 800-421-8855 TEi:213-660-1310 

CA:800-252-4640 FAX:213-660-5130 

SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTION-5100. FREE CATALOG 31EM on REQUEST 


North American offices oniy. R>r worldwide reps & distributors, see Vol. W. 
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SoLiCo 

FAX: 203-527-6047 

SORENSON UGHTED CONTROLS. 75 Locust St. 
Hartford. CT 06114. Tel: 203-527-309^ 1-800-243-0240; 


EmpL: 100; Sis. Mgr: Ted Ogorzalek..... B*1198 

Local Sa/es O^foes & Reps 

AL Hunfoville;AdvancedCornps.Mktg. ... 205-881-5493 

AZ Scottsdale, Advent Compi Corp. . 602-481-0044 

CA Mt View.DelBuochia&Assoa. 415-965-8045 

CA San Dimas, JPE Assoa. 818-359-4293 

CO Boulder, The Stratford Grpi . 303-530-3194 

FL Tampa, Florida CompL Sis.. 813-960-7044 

IL Schiller ParK WRE Inc.. 312-678-7888 

IN FortWayna,MenzeSis..... 219-747-5616 

KS Mission, The Mertens Co.. 913-432-9323 

MD Glen Bumio, Macrotech Assoca. 301-766-1111 

MA Canton, Comtek Assoa.. 617-828-2948 

Ml Dearborn, Pitcher-Poulin, Ina . 313-582-5450 

MN Minneapolis, Tech. Comps. Grp.. 612-536-9512 

MO Clayton, Mertens Co. . 314-993-6600 

NJ Burlington, VDE Elctms. . 609-387-9331 

NJ Union, Pacent Engrg. . ^1-687-7197 

NJ Wayne, November Eictm. Sis.. 201-696-8683 

NY Great Neck, Pacent Eng. Co.. 516-482-4678 

NC Siler City, Crossroads Elctma. 919-742-2372 

OR Beaverton, Evergreen Mktg. Grp.. 503-643-8020 

TX Irving, AID Elctms.. 214-79(M761 

WA Bothell, Evergreen Mktg. Grp.. 206485-8063 

Wl Mequon, WM Boiles Assoa, Ina . 414-241-3320 

Local Distributas 

AZ Phoenix, Minarik Elea Ca . 602-233-3000 

CA Covina, Selecta Switch . 818-9674123 

CA Gardena, California Switch & Signal .. 212-538-9830 

CA Glendale; Minarik Elea Co. . 818-507-6445 

CA Hayward, KEA Elctms.. 415-887-2900 

CA Irvin, J&J Elctms.. . 714455-0104 

CA Los Angeles, Electric Switches . 213-660-1310 

CA San Diego; Minarik Elea Ca.. 619-560-6632 

CA Santa Clara, Minarik Elea Ca. 408-727-0575 

CA Tustin, Western Switches. 714-259-8144 

CA Van Nuys, Wes-Garde Comps. Grp.... 213-8734802 

CO Commerce City, Minarik Elea Ca. 303-289-5800 

CT Hartford, Wes-Garde Compi Grp.. 203-527-7705 

FL Lakeland Wes-Garde Cornfx Grp.. 813-644-7564 

GA Tucker, CID, Ina. 404491-3143 

IL Carol Spring, WesGarde Comp. Grp. 

. 312-653-1460 

IL Crystal Lake, Sub-Sem .. 8154504139 

lA Atkins, The Carl BergquistCa ........ 319446-7456 

MA Canton, Comtek Assocs.. 617-828-2948 

Mi St Clair Shores, Specialities Mfg . 313-771-2700 

MN Minneapolis, Carl Bergquist. 612-835-2322 

MO St Louis, Wes-Garde CompL Grp.. 314-567-7776 

NH Nashua, Wes-Garde Compi Grp:. 603-880-1971 

NJ Mt Laurel, Wes-Garde Comp: Grp..... 609-778-8190 

NY Woodside, Switches Unltd.. 718478-5000 

OH Westervilla Wes-Garde Comps. Grp. 

.. 614-885-0319 

OR Portland, Minarik Elea. 503-253-3402 

SC Columbia, Dixie Elctms.. 803-779-5332 

TX Dallas, Wes-Garde Comp: Grp: .. 214-357-1768 

TX San Antonio, Minarik Elea .. 512-822-7097 

Wl Mequon, Lake-View Elctma . 414-377-8250 

Can Edrnonton, Deskin Sla. 403-466-2106 

Can Montreat Deskin Sla . 514-331-2860 

Can Ottawa, Deskin Sla.. 613-729-1099 

Can Richmond, Vancouver, Deskin Sla .... 604-324-8343 

Can Toronto, DesWn Sla . 416475-1412 

Can Winnipeg, Deskin Sla. 403466-2106 


SOSHIN ELECTRIC CO. LTD. No. 18-18, 1-Chome 
Nakamagome; Ota-Ku, Toi^, Japan, Tel: (03) 775-2111, 
TELEX: 246-6377, FAX: (03)775-2071; EmpL: 1,000; Sis. 
Mgr: N. HirakJe; Foreign Trsfoe Dept 

Local Sales Offices & Reps 

CA Chatsworth, Arco Eictma. 818-882-8707 

Local Distributors 

CA Chatsworth, Arco Eictma. 818-882-8707 

PA Rorristown, Capar Compa. . 215-2774188 

SOUNDCOAT CO. INC. 1 Burt Dr, Deer Park, NY 11729- 
5701, Tel: 516-242-2200, TELEX: 12-5514, FAX: 516-242- 
2246; EmpL: 100; Ste. Mgr: Mr. Carl Wolaver 

SOURIAU, INC. 28309 N. Avenue Crocker, Valencia, CA 
91355, Tel: 805-257-4830, TELEX: 4720328, 7WX: 910- 
336'1553, FAX: 805-257-2383; EmpL: 79; Sfe.Mgrj Keith 
LOIsen 


SOUTH AMERICAN DEVELOPMENT CORP. Rta 9G, 
R£>. 413, Hyde Park, NY 12538, Tel: 914-229-8866, FAX: 
914-229-2634; EmpL: 80; Sis. Mgr: C. Heaiy 

SOUTHCO, INC. 210 N. Brinton Lake Rd, Concordvilla PA 
19331, Tel: 215459-4000, TELEX: 83-1485, TWX: 710- 
760-1715, FAX: 215-4594012; Sfe. Mgr: R W. Dougherty 

SOUTHERN (X)MPUTER CORP. 141 W. Wieuca Rd, 
Sta 300-B, Atlanta GA 30342, Tel: 404-252-3340, FAX: 
404-252-8929; S/s. Mgrj Ray Manley 

SOUTHERN ELECTRONICS, F-Dyne, 726 So. Flower 
St, Burbank, CA 91502, Tel: 818-845-2458, FAX: 818-845- 
6348; EmpL: 100; Sis. Mgr: Wayne Melvin 

SOUTHTRONICS, INC. 1265 Kennestone Circle, Marietta 
GA 30066-6029, Tel; 404429-1000, FAX: 404424-2000 

SPACE ELECTRONICS, INC. 81 Fuller Way, Berlin, CT 
06037, Tel: 203-829-0001, FAX: 203-829-0005; EmpL: 26; 
Sis. Mgr: Richard Boynton 

SPARKOMATIC, Rta 6 & 209, Milford, PA 18337, Tel: 717-' 
296-6444, TWX: 510-260-2682; EmpL: 400; S/s. Mgr: 
Gary Pomes 

SPECIALTY CABLE CORPORATION, P.O. Box 50, 
Wallingford, CT 06492, Tel: 800-456-SPEC, TWX: 510- 
1004275, FAX: 203-269-5293; EnrrpL: 72 

SPECIALTY CONNECTOR CO. 2100 Earlywood Dr. 
Franklin, IN 46131, Tel: 317-738-2800, TELEX: 217084 

SPECIALITY ELECTRONICS, INC., 105 E Rutherford 
St, Landrum, SC 29356, Tel: 803457-3824; EmpL: 10; Sis. 
Mgr.-John Galli. C*1529 

SPECO DIV. Components Specialties, Inc. P.O. Box 
624,1172 Rta 109, Undenhurst NY 11757, Tel; 516-957- 
8700, 800-645-5516, TELEX: 96-7754, FAX: 516-957- 
9142; FSC No.: 516-957-9142; EmpL: 29; S/s. Mgr.-Eric 
Forman; /:>l(sf. Mgr.-Mel Hulkower 

SPECTRACOM CORPORATION, 101 Despatch Driva 
East Rochester, NY 14445-1484, Tel: 716-3814827, 
TELEX: 9103509587, FAX: 716-3814998 

SPECTRAGRAPHICS CORP. 9125 Rehco Rd, San 
Diego, CA 92121, Tel: 61945(H)611, TELEX: 295439; 
EmpL: 250; S/s. Mgr: Ray Barger, VP Sla; Dist. Mgr: Elliot 
Shev 

SPECTRAL DYNAMICS DIVISION, Scientific-Atlanta, 
Inc. 4141 Ruffin Rd, San Diego, CA 92123-0575, Tel: 619- 
496-3400, TWX: 910-335-2022; EmpL: 250; Sis. Mgr: 
John Anderson 

SPECTRA LUX CORP. 11825 120th Ava NE, Kirkland 
WA 98034, Tel: 206-747-0560, FAX: 206-821-3193; FSC 
No.: 51896; EmpL: 85;^. S/s. Mgr: Jon Dulude 

SPECTRAN CORP. 50 Hall Road Sturbridge, MA 01566, 
Tel: 508-347-2751, TELEX; 709816, FAX: 508-347-2747; 
FSC No.: 6V569; EmpL: 65 

SPECTRASCAN, INC, 1110A Elkton Drive Colorado 
Springe CO 80907, Tel: 719-599-9254, TWX: 312194 
SPECTRASCAN UD, FAX: 719-599-0815; EmpL: 15; S/s. 
Mgr: Richard Schlueter 

SPECTRA SONICS, 3750 Airport Rd. Ogden, UT 84405, 
Tel: 801-392-7531; EmpL: 35 

SPECTRA-STRIP, See Amphenol Products 

SPECTROL ELECTRONICS, 17070 East Gale Ave. City 
of Industry, CA 91745, Tel: 818-964-6565, TWX: 910-584- 
1314; EmpL: 600; S/s. Mgr.'S. Deiiing 

SPECTRON GLASS & ELECTRONICS, INC, 595 Old 
Willets Path, P.O. Box 13368, Hauppauge, NY 1178^ Tel: 
516-582-5600, TELEX: 968296; FSC No.: 57349; Sis. 
Mgr: Bob Marshall 

SPECTRONICS CORP. 956 Brush Hollow Rd. Westbury, 
NY 11590, Tel: 516-333-4840, TWX: 510-222-5877, FAX: 
516-3334859; EmpL: 125; S/s. Mgr: Gary Naftaly 

SPECTRUM CONTROL, INC. 2185 W. 8th SL Erie PA 
16505, Tel: 814455-0966, FAX: 814-455-2550; FSC Na: 
33095;5733; EmpL: 450; S/s. Mgr: Herb Bostrom; Dist. 
Mgr.'H. Bostrom 


Local SsJes Off ices & Reps 

AL Huntsville Elctra Mktg. Ina. 205-536-3044 

AZ Phoenix,Westrep.. 602-997-8899 


CA Bree Masco Eictm. ina !. 714-529-0866 

CA CostaMeseSpect^Control ....... 714432-8404 

CA Sunnyvale Spectrum Control.. 408-735-9015 

CO Denver,UndbergCa . .... 303-758-9033 

FL AltanrxMTte Springe Micro BIcbma ..... 3(^-332-7158 
FL Deerfield Bch. Micro-Elctme Compa 

.. 305426-8944 

GA Attante Eictm Mktg. Assoca.. 404-448-1215 

IL Crystal Lake Spectrum Cfontroi. 815477-260D 

KS Overland Pk. Thomas L Dowell & Assoca 

....... 913-648-7373 

MA Chelmsford Spectrum Control. 617-458-9079 

MN Eagan, Spectrum ControL Ina. 612-452-9745 

MO St Louie Thomas L Dowell & Assoca, Irxx 

.... 314-8494234 

NH Nashue Key Sla of New England .... 603-888-8742 

NJ Brieile EMC Technigs. Ina. 201-223-6699 

NJ Clifton, Spectrum Control. 201-779-7666 

NY E Patcfx^ue EMC Techniga.. 516-286-5522 

NC Raleigh, Eictm Mktg. Assoca ... 919-847-8800 

PA Erie Spectrum Control, Ina. 814455-0966 

SC Greenville Eictm Mktg. Assoca ...... 803-2234637 

TX Irving, Spectrum Control. 214-929-0909 

WA Redmond Eictm Mktg. Grp. . 206-882-0962 

EXP P^ Erie Spectrum Control.. 814-455-0966 

Local Distributors 

AZ Scottsdale C^ypress Eictma, Ina. 602-256-9642 

CA Buena Pk. Cypress Eictma. 213-744-0355 

CA San Diege CJj^ess Elctms, Ina. 619-292-5611 

CA Santa Clare C^ess Eictma. 809-538-5112 

CO Englewood Cypress Eictma. 303-792-5829 

FL MelbourneAschbacherEictma ...... 305-729-0628 

IL Chicago, Newark Eictma. 312-784-5100 

MN Eden Prairie Cypress Elctms. Ina .... 612-934-2104 

MO St Charlee Finnigan Elctms. ina. 314-946-6201 

NJ Old Bridge Metuchen Capacitors. 201-679-3366 

NY Buffalo, Summit Distra. 716-887-2800 

NY Rochester, Summit Distra . 716-334-8110 

OH DaytoeAschbacher.. 513-252-7785 

OR Beaverton, Cypress Elctms. Ina. 503-641-2233 

TX Dallae (Cypress Eictma .. 214-869-1435 

WA BothelL express Eictma Ina. 206483-1144 

Can Buffalo, Summit Dista . 800-245-0152 


SPECTRUM SIGNAL PROCESSING INC. 264 H 
Street P.O. Box 8110-25, Blaine WA 98230, Tel: 1-809- 
663-8986 (US), 604438-7266 (Caa), FAX: 604430-3046; 
EmpL: 14; Sis. Mgr: Judy A Bishop 

Local Sales Offices 6 Reps 

CA Manhattan Bch, Forth, ina. 213-372-8493 

MA Waltham Spechum Signal Processing 

. 800-323-1842,617-899-3400 

TX Dallae Hyperceplion. 214-343-8525 

Can Vancouver, ac. Spectrum Signal Processing 

.80(>663-8986,604438-7266 



FAX: 805-683-3481 

SPECTRUM TECHNOLOGY, INC., DATUM. 
Incorporated, 300 Lop^ Rd. (aolete CA 93436, Tel: 
805-964-7791, TWX: 910-334-1163; FSC No.: 32464; 


EmpL: 80; Sfe. Mgr-Bill Bock. . A«1484-1487 

Local Sales Offices & Reps 

AZ Phoenix, Sedco Sla . 602461-9069 

CA Los Angeiee The Thorson Ca. 213'595-(^1 

FL Ocale Felconrv. 904-288-2365 

IL Elgin, RK. Eictma . 312-695-8552 

MA Needham Hgts.Todino Engrg Sla ... 617-444-7925 

TX DallaeCatonSla. 214-2434716 

VA Fairfax, Schibiey Assoca . 703-591-3008 


iSneHman 

■ High \toltage Eiectrojiics Corporation 

FAX: 516-349-8699 

SPELLMAN HIGH VOLTAGE ELCTRNa CORP^ 7 

Fairchild Ave, Piainview, NY 11803, Tel: 516-349-8686, 
TWX: 519-221-2155; EmpL: 150; Sfe. Mgr: Tom 


Stutzbach; Dist. Mgr: Eric Marko . 0*2057-2061 

Local Sa/es Offices & Reps ' 

WA Kirkland Syntek. . 206488-0394 

Can British Cfolurrfoie Brornan Engrg...... 604-254-6311 


796 


North American offices oniy. Fbr wwidwide reps & distributors, see VoL W.' 
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Manufacturers and Sales Offices Directory 


SSACI 


SPEMCX) SWITCHES, 23425 Harper, Box 386, St Clair 
Shores, Ml 48080, Tel: 800-482-2828, FAX: 313-771-3491; 
EmpL:12 


SPERRY, A. W. INSTRUMENTS, P.O. Box 9300, 
Smithtown, NY 11787, Tel: 516-231-7050,800-645-5398, 
TELEX: 645104, FAX: 516-434-3128; EmpL: 50; Sfe. Mgr.- 
Dennis W. Carroll 

SPIRA MANUFACTURING CORP, 12721 Salicoy Street 
South, North HoHywood, CA 91605, Tel: 818-764-8222, 
FAX: 818-764-9880; FSC Na: 60050; Err^L: 18; Sfe. Mgr: 
UsaAPanzich 

SPIRICON, INC^ 2600 North Main, Logan, UT 84321, Tel: 
801-753-3720, TELEX: 296-465 SPIR UR FAX: 801-73&- 
5231; EmpL: 15; Sl!s. Mgr: Chuck Famworth 

SPRAGUE ELECTRIC COMPANY, Di8tbn.Div^ 41 

Hampden Rd, PO. Box 91 Oa Mansfield, MA 02048-9102, 
Tel: 617-339-8900, TELEX: 928071, TWX: 7103210021; 
FSC Na: 56289; EmpL: 10,500; Sis. Mgr: Lyle Pimie, GM; 


£Xsf. Mgr.* James O'Sullivan, SI& Mgr. . A«1173 

Local Sales Offices & Reps 

AL Huntsvilla Montgomery Mktg, Ina .... 205-830-0498 

AZ Tempa Techni-Source, Ina. 602-730-8093 

CA Cupertino, Sprague Elea Co.. 408-973-7878 

CA Santa Ana, Jones & McGeoy Sis., Ina 

. 714-547-6466,818-244-9884 

CA Santa Cfara, Criterion SI&. 408-988-6300 

CA Torrance, Sprague Elea Co. . 213-534-1165 


CA Van Nuys, Jones & McGeoy Sis, Ina 

. 818-994-6500 

CO Englewood, William J. Purdy Assocs. 

. 303-790-2211 

CT North Haven, Kitchen &Kutchin, Ina.. 203-239-0212 

CT Southbury, Sprague Elea Co.. 203-264-9595 

FL Altamonte S^ngs, Sprague Elea Co. 

. 407-831-3636 

FL St P^terstxjrg, Electramark Florida, Ina 


. 813-894-2299 

FL Tampa, Sprague Elea Ca . 813-962-1882 

GA Norcross,Montgomery Mktg, Ina ..... 404-447-6124 

GA Norcross, Sprague Elea Co.. 404-263-3715 

ID Boise, Bob Sickier Sis... 208-344-9588 

IL Rolling Meadows, Sumer, Ina. 312-991-8500 

IN Indianapolis, Sprague Elea Co. . 317-253-4247 

IN Indianapolis, SAI Mktg Corp.. 317-545-1010 

lA Cedar Rapids, JilSIaEngrp, Ina .... 319-393-2232 

KS Overland Park, EPI Ina . 913-642-9118 

MD Owings Mills, Sprague Elea Co. . 301-363-7600 

MA Burlington, Kitchen & Kutchin, Ina .... 617-229-2660 

Mi Ann Arbor, Sprague Elea Ca. 313-665-8900 

Ml Fenton, SAI Mklg. Corp.. 313-750-1922 

MN Minneapolis, HMR, Ina. 612-888-2122 

MS Jackson, EPI Southwest. 601-856-6251 

MO St Louis, EPIina. 314-962-1411 

NH Salem, Sprague Elea Co.. 603-893 t0016 

NJ Cherry HilL Trinkle Sis, ina. 609-795-4200 

NJ Fairfield, Astrorep, Ina . 201-808-0025 

NY Babylon, Astrorep, ina. 516-422-2500 

NY East Syracuse, Ossmann Assocs, Ina 

. 315-437-7052 

NY Hauppauge, Sprague Elea Co.. 516-231-8090 

NY Henrietta, Ossmann Assocs, Ina . 716-359-1200 

NC Charlotta Sprague Elea Ca. 704-527-1306 

NC Raleigh, Montgomery Mklg, Ina . 919-851-0010 

OH Columbus, SAI Mklg Corp . 614-451-0778 

OH Dayton, SAI Mklg Corp.. 513-435-3181 

OH Warrensville Heights, SAI Mktg Corp 

..216-591-0530 

TX Austin, Sprague Elea Co.. 512-458-2514 

TX Dallas, Sfxague Elea Ca. 214-235-1256 

TX Richardson, Bonser-Philhower Sis..... 214-234-8438 

WA Vancouver, Sprague Elea Co. . 206-892-0361 

Wl Brookfield, Sumer, Ina. 414-784-6641 

PR Rk) Piedras, Eictra Sis. Assocs.. 809-762-6707 

Can Burnaby, ac, Yitel Elctms. . 604-439-1136 

Can Kanata, Ont, Yitel Elctms.. 613-592-0090 

Can La China Qua, Vitel Elctms.. 514-636-5951 

Can Mississaugo, Ont, Vitel Elctms.. 416-676-9720 


Can Toronto, Ont, Sprague Elea of CAN, Ltd 

. 416-766-6123 


Local Disbibutors 

CA Culver City, Hamilton/Avnet Elctma .. 213-558-2000 

CA El Monta Marshall Inda, Ina .. 818-459-5500 

CA Santa Clarp Wyle Labs/EMG . 408-727-2500 

CA Sunnyvala Acacia/VWR Elctma. 408-745-7200 

CA Tustin, Projections UnKd, Ina. 714-544-2700 

CT Milford, Falcon Elctms, Ina. 203-878-5272 

FL Tampa Reptron Elctms, Ina. 813-8584656 

IL Chicago, Newark Elctma Corp. 312-784-5100 

IN Indianapolia Graham Elctm. Supp, Ina 

. 317-634-8202 

MD Timoniurp Zebra Elctma . 301-252-6576 

MA Na Adama Elctm. Supp Ctr.. 413-664-1086 


NY Buffato, Summit Distra. 716-887-2800 

NY Mamaroneck, New Yorker Elctms, Ina 

. 914-698-7600 

NY MeMllaArrow Elctma DIstba DIv..... 516-391-1300 

NY Port Chester, Zeus Comps, Ina. 914-937-7400 

NY Ronkonkoma Tri-Start Elctma. 516-737-2200 

NY Wostbury,SchweberElctma Corp.... 516-334-7555 

OK Tulsa Radio, Ina . 918-587-9123 

PA Montgomeryvilla Pyttronic Indo, Ina .. 215-643-2850 

PA Philadelphia Almo Elctms, Ina . 215-698-4003 

TX Ft Worth, TTL Ina . 817-831-8300 

TX Houston, Kent Elctma. 713-780-7770 

TX Houston, Sterling Elctma . 713-623-6600 

Wl Milwaukea Marsh Elctma, Ina. 414-475-6000 


Can Pointe Claira Monb-eal, Future Elctms, Ina 

... 514-694-7710 

SPRAGUE ELECTRIC COMPANYiTHICK FILM 
PRODUCTS, 267 Lowell Road, Hudson, NH 03051, Tel: 
603-881-7200, FAX: 603-881-3168 

See Sprague Electric World Headquarters listing for list of 
sales offices arxl repa 

SPRAGUE ELECTRIC COMPANYiTHE 
COMPONENTS GROUP, 267 Lowell Rd, Hudson, NH 
03051, Tel: 603-881-7200 

See Sprague Electric World Headquarters listing for list of 
sales offices and repa 

SPRAGUE ELECTRIC COMPANY, FIL-MAG 
Business Unit, 3010 Del Sol Blvd, San Diego, CA 92154- 
3483, Tel: 619-5789353, TWX: 619-5789425, FAX: 618 
57&4081; FSC No.: 56289; Sis. Mgr: Undo Sorrentino 

See Sprague Electric Wold Headquarters listing for list of 
sales offices and repa 

SPRAGUE ELECTRIC COMPANY, The 
Semiconductor Group, 1 15 Northeast Cutoff, Box 2036, 
Worcester, MA 016182036, Tel: 617-8585000, TWX: 
718340-6304, FAX: 617-8585049; Ste. Mgr: Brad 
MarshalL VP Sla & Mktg, Semiconductor Grp. 

See Sprague Electric World Headquarters listing for list of 


CA Milpitaa TTI, Ina. 4089489155 

AZ Phoenix, Arizona Correa .. 602-2685655 

CA San Diega Neumann Elctma.. 6186983005 

CA San Diega Projections Unltd.. 6184587900 

CA Tustia Projections Unltd . 714-544-2700 

CO Westminster, TIT, Ina.. 303429-6806 

FL Ft LauderdalaBroa Elctma of FL .... 308561-6700 

a FtLaudeidalaHarnmondElctrna .... 3089787103 

a Melbouma Corryx Dista. 308724-9910 

a Orianda Hammond Elctma. 305-849-6060 

a Orianda m, Ina . 3088581000 

IL Skokia Kellner Elctma, Ina. 8083280460 

IN Indianapolia Pioneer/Indiana 

. 317-8487300 (X 350) 

KS Overland Pk, Schweber Elctma . 913492-2922 

MD Columbia TTI, Ina. 301-9981331 

MA Woburn, Sterling Elctma. 617-938-6200 

MA Woburn, TTI, Ina . 617-938-8800 

MN Eden Prairte, TTL Ina. 612-944-5080 

MO Earth City, Schweber Elctma.. 314-7380526 

NJ Morganvilla Varitech Elctma, Ina. 201-591-8801 

NY Buffato, Summit Dislo, Ina. 718887-2835/2836 

NY MamoronecK New Yorker Elctma .... 914-6987600 

AZ Phoenix, TTL Ina . 602-9681616 

NY RorUtonkoma Tri-Start Elctrna. 518737-2200 

NY Ronkonkoma TTL Ina. 518737-2000 

OH Columbua TTL Ina. 614-8485770 

OH Daytoa Ptoneer/Dayton. 5182389900 

PA Harrisburg Adtech. 717-9388337 

PA Pittsburgh, Schweber Elclma. 412-782-1600 

TX DallaaCompDista .. 214-644-0373 

TX Ft Worth, TTL Ina . 8004387637 

TX Garland,J&S. 214-487-8808 

VT Chartotta Kellner Elctma, Ina . 800-323-0460 

WA Redmond, TTL Ina. 208882-0291 

WA Seatlte, Kam Elclma. 208382-1300 

Wl Milwaukea Marsh Elctms, Ina.. 414475-6000 


SPRAGUE SEMICONDUCTOR GROUP:SPRAGUE 
ELECTRIC CO, 363 Plantation SL Worcester, MA 
01605, Tel: 5087981300, TELEX: 4781101, TWX: 518 
661-7267, FAX: 508792-9024; FSC Na: 

31019,0CVK3,2O532; EmpL: 2000; S/s. Mgr: B. Marshall 


sales offices and rqsa 


SPRRGUE 

GOODITIfin 


SPRUCE PINE MICA CO, Mta Laurel Dr, Spruce Pina 
NC 28777, Tel: 704-7654241, FAX: 704-7687192; Enr^L: 
45; Sfs. Mgr.-Bill Pittman 

SPS INC. (MUIRHEAD VACTRIC), 51 Commerce SL 
Springfield, NJ 07081, Tel: 201-3781222, TELEX: 18 
8275; FSC Na: 0BKV4; EmpL: 60; Si(s. Mgr: Bob Conroy 


FAX: 516-746-1396 

SPRAGUE-GOODMAN ELCTRNS., INC., 134 Fulton 


Ave, Garden City Pk, NY 11040, Tel: 5187481385, 

TELEX: 144533; FSC No.: 52769; EmpL: 80; Sis. Mgr: 

MIchaolTnjbowitsch . A*1174-1175 

Local Sales Offices & Reps 

AL Huntsvilto, Interep Assoca. 2085381730 

AZ Mesa System Sla of Arizona. 602-464-9989 

CA Cupertino, Dura Etobu Sla . 4082582084 

CA Garden Qrova ELSCO Elctma . 714-8914621 

CO Denver, West Ina. . 308477-8180 

CT Beacon Falla KSA Connecticut. 617-4485881 

FL Clearwater, Beacon Elctm. Assoca ... 8187982378 

GA Norcrosa Interep Assocs, Ina . 404449-8680 

IL Chicaga aNi Elctma. 312-7781717 

IN Ft Wayna Denton Mktg, ina . 219-486-0665 

lA Marion, M.S.a Assoca. 318377-6261 

KS Shawnee Mission, M.S.a Assoca. 918432-2131 

MD Monkton, Ims^on Sia. 301-374-5600 

MA Sudbury, KSA of New England. 617-4485881 

Ml Brighton, AP. Assoca. 318229-6550 

MO St Charlea M.S.a Assoca. 314-9485577 

NJ Chatham Township RIchman/Waterviow Tech. Sla 

.. 201-6381839 

NM Albuquerqua SSA of New Mexico .... 5088882901 

NY Commack, Richman Sla Ca. 5185485532 

NY Utica Upstate Engrg Sla ... 318797-6721 

NC Raleigh, Micro Sla Ina. 918881-0007 

OH Cincinnati, Stegman Blaine Mktg . 5187281969 

OR Portland, Harry Levinson. 5082481902 

PA Maple Glen, Imagitron/Pennsytvania.. 800-6383592 

TN Greenvilto, Interep Tennessee . 615-6383491 

TX Seagovilte, Delta Compa . 214-287-6333 

WA Seattto, Harry Levinson Ca. 208382-1300 

PR Rio Pledraa Elctm. Sla Assoca. 808762-6459 

Can Toronto, OnL Norgay Entpra . 4182589663 

Local Distnbutors 

CA Chalsworth,TTLIna. 8187081010 

CA Garden Grove, Natl Elctma . 714-892-7749 

AL Huntsvilla Comp Dista.. 205-8887501 

CA Irvina Kelex Elctma. . 714-8681230 

CA Milpitaa Projections Unltd. 408942-1717 


SPS SOFTWARE PRODUCTS & SERVICES, INC, 14 
E 38th Street 14th FL New York, NY 10016, Tel: 212-688 
3790, TELEX: 852616, FAX: 212481-7464; Sis. Mgr: 
Peter Voletsky 

SPUR PRODUCTS CORP, 13649 Beach Avei, Marina 
Del Rey, CA 90292; Tel: 213-822-7100, FAX: 218578 
0370; BopL: 19; Sis. Mgr: Ray Lorenz 

SQUARE D CO, Executive Plaza Palatina IL 60067, Tel: 
312-397-2600, TELEX: 247-119, FAX: 312-397-8814; 
EmpL: 20300; Sfe. Mgr.* C. N. Thompson, VP; Dist.Mgr: 
EP. Mazzetta 

SR ENGINEERING, BW/IP International, Inc, 13961 
Nautilus Dr, Dept E Garden Grovp CA 92643, Tel: 714- 
5544200, TELEX: 364412INTR-871, FAX: 714-554-1069; 
FSC Na: 21441; Sfe. Mgr.* Coleman W. Conrad 


Local Sales Offices & Ftops 

AL Huntsvilto, Hughes Assocs, Ina. 2085389108 

AZ Phoenix, The Knight Ca. 602-994-1311 

CA Hayward Uaison, Ina.. 4187881131 

CA Los Angetoa The Knight Ca. 714-8388250 

CA Mesa Protech-Mktg. 602-632-7113 

MA Hingham,ShainAssocs,Ina . 617-7482334 

FL Orianda Hughes Assocs, Ina . 308774-7117 

IL UGrangePk,BierhausSlaIna...... 312-354-5100 

lA Cedar Rapida Howard R Brown Sla Co. 

.. 319-3686635 

NH Nashua Shain Assocs, Ina. 608881-4881 

NY Roslyn Hgts, Travco Assoca. 518621-3223 

OH Dayton, Frederic LOhmer&Assoa .. 513434-1454 

PA GtonsidaKoebertAssoc,Ina... 218887-2310 

WA Seattto, Uaisoa Ina. 208767-3870 


SRITEK, INC, 8705 Freeway Dr, Macedonia OH 44056, 
Tel: 2164683380; EnpL: 40; Sfe. Mgr: Dennis Vind 

SSAC INCORPORATED. P.O. Box 1000, Baldwinsvilla 
NY 13027, Tel: 315-6381300, TELEX: 64-6221, FAX: 318 
638-0333; FSC Na: 180985719; ErrtoL: 250; Sis. Mgr: G 
Weeks 


EEM 1989 


North American offices only. For worldwide reps & distributors, see VoL W. 
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STACKB 


Manufacturers and Sales Offices Directory 


STACKBIN CX)RP, Albion Roadl PO. Box 397, Uncolri, FU 
02865. Tel: 401-333-1600,800-333-1603, FAX: 401-333- 
1952; EfnpL: 75; Sfe. Mgr.- Valerie Baxter; DIEsf. Mfgr.’ 
ThnothyJ. O'Leary 

STACKPOLE, CARBON DIV, 201 Stackpole St, St 
Marys. PA 15857, Tel: 814-781-1234. TELEX: 914-514. 
TWX: 51D-69S-4511; Sis. Mgr: RE Braund 

STACKPOLE COMPONENTS CO, See Ark-les 
Special Product Gip, Div. of Stackpole Switches 

STACKPOLE, MAGNET DIV, 201 Stackpole SL St 
Marys^ PA 15857, Tel: 814-781-1234. FAX: 814-781-8560; 
Sib. Mgr: QA Olson Sr, Mkig. Mgr. 

STACO, INC, See Staco Transpower 



FAX: 513-253-1723 

STACO ENERGY PRODUCTS CO, 301 Gaddis Blvd, 
Dayton. OH 45403. Tel: 513-253-1191, TELEX: 286032; 
FSC Na: 83008; EmpL: 146; Sis. Mgr: Robert Simpson 

. A*2460-2461; D«2234 


TX Dallas.BER. 214-985-0028 

WA Seattle. Backer .. 206-285-1300 

Can ScarbcfoughDecade .—.... 416-439-9921 

LocsJ IX^rOsutors 

AL Birmingham. JLS . 205-322-2486 

CO Arvada, Denver Beta Wintronics .. 306431-7161 

CO San Francisco, Stevens Ensyg. ....... 415-588-9200 

CT WalKngfbrd,SagerElctms. .. 203-2654600 

FL Miami. Elctm. Equip. . 305-871-3500 

GA Atlanta, Cleveland Elec.. 404-6964550 

HI Honolulu, Victor Kim. 808-841-6266 

H. Chicago, Newark Eictma . 312-784-5100 

IN Indianapolis, Beli Elctma . 317-875-8200 

KY Louisvilia Peerless. . 502-637-7674 

LA Lafayetta Ralph's. 318-2344507 

MA Somervilla Electro Sis. . 617-666-0500 

Mi Madison Hgta, Gaico. 313-542-9090 

MN Minneapolis, Elctra Center. 612-378-2442 

MS Jackson, EIHngton Elctma. 601-355-0561 

MO St Louis, Chelsea Elctma .. 314-997-7709 

NJ Kenilwotth, Federated Purchaser . 201-272-0505 

NY HauppaugaBroadiineElctms... 516-231^100 

NC Winston-Salem, Kirkman Elctms.., 919-722-9131 

OH Dayton, Stotts Friedman Elctms.. 513-2965555 

PA Drexel Hilt Kass Elctms... 215449-2300 

SC Charleston, Wholesale Elctma. 806722-2634 

TN Knoxvma IndL Elctma. 6165767135 

TX Ft Worth, Allied Elctma. 817-3365401 

VA Charlottesvilie^ VA Elctma. 804-2964184 

WA SeatUa Radar Elea. 206282-2511 

Wi Milwaukea Marsh Elctma . 4144766000 

Can Scarborough, Decade Elctma . 4164369921 


CO EriglewooctDMHarthun&Asspa ... 306792-5050 
CT Madison, Focus Elctra Sla ........... 2062462097 

FL Casselberry, Dyne-A-Mark Corp ...... 407-6265557 

H. Schaurnburg,TechTronSla.......... 312-8467530 

lA CedarRapidaRepAssoca .. 319-373-0152 

KS Parker,aw. Wollard .. 9168966556 

MD BaltimoraHagyCorpL . 301-5262022 

MA Tauntoa Focus Elctra Sla .. 617-824-3840 

Ml Grand Rapida JFCO (Finnegan & Ca) 

. 6169461020 

MN Bioomingtoa Mumco. 612-8544161 

NJ Manvilla Dynorep Ina .. 201-6860135 

NM Aibuqueaiua Heath & Assoca. 506296-8084 

NY Pittsibrct Andres Comp Sla . 716-381-3818 

OH Vandaya JFCO (Finnegan &Ca). 516890-8322 

OR Beaverioa Micro Sla. 503-6462841 

PA Dresher.CMSMktg. . 2168864424 

PA Pittsburgh,JFCO(Rrmegan&Ca) ... 412-8265400 
Can Scarborough, Ont,Cantronica LTD. .. 416297-8668 


STANDARD GRKBSBY INC, W. Gunther GMBH, 
Vimsberger Strasse 51, D 8500 Numberg 82, West 
Germany, Tel: 0911-65521, TELEX: 622351, FAX: 
0911/6552-239 

STANDARD INSERT CX), Penn Engi^ & Mfg Corp, 
419 Sargon Way, Horsham, PA 19044, Tel: 215-956-0350, 
FAX: 2169560366; EmpL: 7; Sfs. Mgr: Richard J. Kuli 

STANDARD MICROSYSTEMS. 35 Marcus Blvd, 
Hauppauga NY 11788. Tel: 516273-3100, TWX: 516 
227-8898; FSC Na: 53848; EmpL: 500; Sts. Mgr: William 
Seifert 


Local Sales Offices it Reps 

CA Costa Mesa Stacoswiteh. 714-549-3041 

CO Wheat RidgaCiuff. 3064266604 

FL MaitiarKtH&H. 305-831-2474 

GA Atlanta Millar.. 404-634-3350 

«- (JhicagpSafflo. 312-677-9720 

IN indtenapolia EMCI. 317-921-3452 

KS Shawnee Mission. MSB. 9164362131 

MA Lexington, Hathaway. 617-861-1010 

Ml Detroit Shaloo. 3165474771 

MN St Paul, Kencotronics . 6166467717 

NM Albuquerqua Carlberg. 5068361448 

NY NorthportLSC . 5162665020 

NC Raleigh. Millar. 919-8268840 

OH Cleveland, Roddbrd. 216725-3705 

PA Philadelphia ECSC. . 215-825-8610 


SIMCOR 



Over 

8 . 000.000 
Relays 
in Stock. 


Orders Placed by 3:00 p.w. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


1(213)452-1229 (415) 835-1500| 


1301 Olympic Blvd., 
Santa Monica,.CA 90404 


1026 6th Avenue, 
Oakland. CA 94606 



ELECTRONICS 

( 415 ) 834-5888 

610 E 10th St.. Oakland. CA94606 

f SmNCOR 1 


( 213 ) 452-8002 



STACOSWITCH, 1139 Baker St, Costa Mesa CA 92626, 
Tel: 714-549-3041, TWX: 9165961507, FAX: 714-546 
0930; FSC Na: 12522;Multiple; EmpL: 115; Sis. Mgr: D. 
Sugg 

STACO TRANSPOWER, 610 W. 6th SL Mt Carmel B- 
62863, Tel: 616262-5555, TELEX: 5165262254, FAX: 
6162663150; FSC Na: 83008; EmpL: 100; Sis. Mgr: Jim 
Anderson 


STANDARD REFERENCE LABS, INC.„ See Koep 
Precision Standards, Ina 

STANDARD WIRE & CABLE CO., 1959 E Cashdan SL 
Rancho Dominguez, CA 90220, Tel: 213-6061811, 806 
447-0006/821-527. TELEX: 65-3423, ESYLNK: 
62931655. FAX: 213-6061862; En4)L: 110; Sis. Mgr: Dan 
Vanrais; Disf. M|gr.-Jeny Gaither 


STAFFALL INC., 1468 Elmwood Ave^ Cranston, Rl 02910, 
Tel: 401-461-5554. TWX: 716381-6964; EmpL: 25 

STAINLESS, INC, 3rd SL N. Walea PA 19454, Tel: 216 
6964871, TWX: 516661-8097, FAX: 215-6969597; 
EmpL: 80; Sib. Mgr_-Jess C. Rodriguez 

STANCOR PRODUCTS, Hamilton Standard 
Controla 131 Godfrey SL Logansport IN 46947, Tel: 216 
722-2244, TWX: 8162960699, FAX: 216722-5189; FSC 
Na: 80089; EnpL: 400; Sis. Mgr: Terry D. Smith; Dist. 
Mgr: Terry D. Smitti 


STANDARD CONDENSER CORP, 8151 N. Ridgeway, 
Skokia IL 60076, Tel: 312-675-3133; FSC Na: 97419; Sis. 
Mgr: B. P. McLean 

STANDARD CRYSTAL CORPORATIOK 9940 E 
Baldwin PL B Monta CA 91731, Tel: 818-4462121, 
TELEX: 4998755, FAX: 818-4469049; FSC No.: 30149; 
Sis. Mgr: Tom Meiasek; Dibf. Afgr.* Betty Longwell 

.... A»1488 


Local Sales Offices & Reps 

AZ Phoenix, CPS Assoca, Ina. 602-2461097 

CA SanJosaRuppertSla&Engrg. . 408-998-8717 

H. Berkeley, ESA Tech. Mktg.. 312-544-0120 

IL Northbrook, Allied Comp. Reps, ina .. 312-4966658 
Ml Grand Rapida aP-Urban & Assoca .. 6162460511 

OR Togard, LD Elctma . 506684-8221 

TX Dallaa Allied Comps, Ina. 214-238-0408 

UT Salt Lake City, Sage Sla. 801-467-5451 


STANDARD ENVIRONMENTAL SYSTEMS, INC, 383 
Minnisink RcLTotowa NJ 07512, Tel: 201-2562200, TWX: 
7169865722, FAX: 201-2562820; EmpL: 50 


SIANDARD 
GRIGSBY.^ 

IWSwAcDTheWtofM 



STANDEX ELECTRONICS. Slandex 
International 4538 Camberwell Rd, Cincinnall OH 
45209,Tel: 513-871-3777, TELEX: 212066. FAX: 516871- 
3779; FSC Na: 56402; EmpL: 450; Sfe. Mgr: Charles C. 
Johnson, VP Sla . A*1298; B«1629.1844-1845 


Local Sales Offfces&Reps 

AL HuntsviiiaaW.MitscherCa. 206882-6050 

AZ Mesa Sedco Sla. 602-461-9069 

CA CupertinaCodeilaMktg.GrpwIna .... 406257-2561 

CA GranadaHiHaC&WCompiSla . 8163664032 

CO Longmont Butler Tech. Sla. 306651-7703 

CT Beacon Falla KSA of New England... 206729-6285 

FL Boca Raton, a W.MitscherCa... 305-3663841 

GA Lawrenoevilla a W. Mitscher Ca. 404-923-3239 

H- Arlington Hgta, Brainard-Wilson Mk^ 

. 312-437-2700 

IN Granger, Gregory Sla Ca. 216272-9626 

MD Edina Jay Borman Sla Ca. 612-922-5525 

MD Laurel a W.MitscherCa, Ina. 301-4966090 

MA Sudbury, KSA of New England... 617-4465881 

Ml Farmin^on Hilla W. a Hummon & Assoca, Ina 

. 313474-0661 

NY Ciarenca a W. Mitscher Co, Ina. 7167562350 

NY RedHook, a W. Mitscher Co, Ina .... 914-758-8375 
NY Rochester, a W.MitscherCa, ina .... 716227-0839 

NY Utica a W.MitscherCa, Ina .. 3167360383 

NC Raleigh, a W.MitscherCa, Ina. 919-8460941 

OH Dayton, J.C.HofstetterCa.. 5162961010 

OH MedinaJ C.HofstetterCa .. 216241-4880 

OR Portland, Components Technig.. 506292-1518 


PA Wynnewood Metz-Benham Assoca, Ina 


. 215-8967300 

TN Johnson City, a W. Mitscher Co, Ina 

. 6169267258 

TX Houston^ B&R Elctra Sla CorpL .. 716682-5448 

TX PlanaB&REictm.SlaCorpL . 214-9860028 

VA Richmond, aw. Mitscher Co, ina .... 804-264-6883 
WI WaukeshaBrainard-WilsonMktg .... 414-797-7940 
Can Toronta OnL Anbak Sla Canada Ltd 

. 416253-0243 


STANFORD APPLIED ENGRG. INC, 3520 be U Cruz 
Blvd, Santa Clara CA 95054, Tel: 406988-0700, TELEX: 
406727-6438; ErnpL:425; Sib. Mgr: Donall J. Ho^; Dist. 
Mgr.'Leon Vermont 


FAX: 312-844-4286 

STANDARD GRIGSBY, INC., Flint Industries, 920 

RathboneAve, Aurora IL 60507, Tel: 312-844-4300, TWX: 
916232-3138; EmpL: 350; Sb. Mgr.-Jeff Shaw; Dist. Mgr: 


Jeff Shaw... B*1842-1843 

Local Sales Offices & Reps 

AZ Scottsdala Heath & Assoca. 602-9469546 

CA Laguna Hilla Jack Fitch & Assoa. 714-951-0196 


STANFORD RESCH. SYS, INC, 1290 D. Reamwood 
Ave, Surmyvala CA 94089, Tel: 406744-9040, TELEX: 
706891 SRS UD, FAX: 406744-9049; Sib. Mgr: Daniel a 
Melick 

STANFORD TELECOMMUNICATIONS, INC, 2421 
Mission College Blvd, Santa Clara CA 95054, Tel: 406 
7461010, TWX: 916339-9531, FAX: 4069861066; FSC 
Na: 61362; EmpL: 750; Sib. A^r.* Patti Laaksa Custom 
ProdaMktg.Ad 


798 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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STATE 


Manufacturers and Sales Offices Directory 


STANGENES INDUSTRIES, INC^ 1052 East Meadow 
Orcle, Palo Alto, CA 94303, Tel: 415-4930814. FAX: 415- 
855-9926; FSC No.: 62709; EmpL: 56; Sis. Mgr: Magne 
Stangenes 

STANLEY ELECTRONICS DIV., 250 E Sandford Blvd, 
Mt Vernon, NY 10550, Tel: 914099-2000; FSC No.: 


61544; EmpL: 12 . A*1068-1069 

Local Sales Offices & Reps 

CA San Jose, P & M Elctms, Inc.. 408-578-4878 

CA Tarzana. High Voltage Si&. 213-881-9194 

IL Elmhurst, Scott Assocs.. 312-279-5681 

MA Burlington, Tritek . 617-272-4550 

OH Dayton, L D. Bruno Co.. 513-434-1847 

PA Ardmore, Martin Assocs.. 215-649-6332 


STANLEY HARDWARE DIV, Stanley Works. 195 Lake 
SL New Britain, CT 06050, Tel: 800-622-HDWE 203-225- 
5111; S/s. Mgr.'Jack Gauthier 

STANLEY-VIDMAR, Stanley Works, 11 Grammes Rd, 
Allentown, PA 18103, Tel: 215-797-6600, TELEX: 847-345; 
EmpL: 5006; Sis. Mgr: Ernie Gitlin, Vic Joliat; Dist. Mgr: 
Frank Casey 

STANPAT PRODS, 366 Main SL Port Washington, NY 
11050, Tel: 518-883-8400, FAX: 516-883-6577; EmpL: 25; 
Sfe. Mgr: Mark Bart)one 

STANTON MAGNETICS, INC, Terminal Dr, Plainview, 
NY 11803, Tel: 516-349-0235, TWX: 510-221-1845, FAX: 
516-349-0230; EmpL: 300; Dist. Mgr: Jack O'DonneH NatL 
Sis. Mgr. 



FAX: 818-841-8892 

STANTRON, Unit of Zero Corporation, 6900-6918 
Beck Ave, P. O. Box 9156, N. Hollywood, CA 91605, Tel: 
818-841-1825; FSC No.: 06514; EmpL: 125; Sfe. Mgr: G. 


ATessier . C«1098 

Local Sales Offices & Reps 

AZ Phoenix, Shefler/Kahn . 602-257-9015 

CA Los Angeles, Landa & Assocs.. 213-879-0770 

CA Pleasanton, Moulthrop 91s.. 413463-0450 

CA San Diego, Qualtronics . 619-695-0118 

CA Santa Ana, Landa & Assocs.. 714-543-7805 

CO Golden, J. F. Hurlbut Co. 303-279-7796 

CT Farmington, Ray Perron & Co. 203-673-4825 

CT Fammington, Ray Perron Co. . 203-673-4825 

CT New Milford, Ray Perron Co.. 203-354-2569 

FL Bradenton,TG&Assocs. . 813-753-4158 

FL Long Wood, Southern Mktg Assocs. .. 305-682-7317 

IL Elmhurst, FF/Hill-Gray. 312-832-4101 

MA Needham, Ray Perron Co.. 617-449-6162 

MO SL Charles, Buckman & Assocs. ...... 314-947-^727 

NH Dover, Ray Perron Co.. 603-742-2321 

NM Albuquerque, Shefler/Kahn. 503345-3591 

NY Smithtown,T&KSis.. 513724-3456 

NY Whitney Point Tae-Rep ... 607-692-3705/772-6952 

OH Cincinnati, Ken Hoffman Co.... 513931-1686 

OH Kettering. Ken Hoffman Co.. 513299-8448 

OR Beaverton, Evergreen Mktg Grp.. 503-6438020 

PA West Conshocken, Eastern Component Sis. Corp. 

. 2138238610 

TX Austin, Barry Sis. . 512-837-3616 

TX Houston, Barry Sis. . 713784-5860 

TX Richardson, Barry Sis. .. 214-234-0255 

WA Seattle, Evergreen Mktg Grp. . 206-6333160 

Wl Madison, FF/Hill-Gray. 6032438155 



COMPONENTS DIVISION 


FAX: 201-572-5095 

STAR MICRONICS, INC., OEM Division, 73D Ethel 
Rd. W, Rscataway, NJ 08854, Tel: 201-572-9512; EmpL: 
120; Sfe. Mg/--'John Hurley, Dfef. Mgr.-Chris Duffy 
... . D-1058-1063,1112-1113 

Local Sales Offices & Reps 


CA Irvine, Star Micronics .. 714-7637203, 

IL Itasca, Star Micronics .. . . 312-7733717, 


Local Distributors 

AZ Tempe, Cypress Elec. 602-9632256 

CA Buena Parte, Cypress Elec.... 714-521-5230 

CA Gardena Cal Switch. 2137732330 

CA Los Angeles, Elec. Switches, Inc.. 213-6631310, 

CA San Diego, Tauber Elctms. . 613274-7242 

CA Sunnyvale, Penstock / Waltronics .... 4037330300 

CO Englewood, NEP Elctma . 3037939898 

FL Davie, Arco DisL Inc. . 305-4732550 

GA Norcross, Applied Power . 404-2630421 

IL Wood Dale, NEP Elctma . 312-5938500 

IL Wheeling Havrk Elctms. . 312-4534030 

KY Florence, URI Elctma. 603371-4423 

MA Sharon, Adcour. 617-784-8123 

Ml Brighton, Applied Power . 313227-3604 

Ml Grand Rapids, S. F. Elec. Supp, Inc.... 616-4530216 

MN Fridley, Voyager Elctms. . 612-571-7766 

MO St Louis, Beckwith Computers & Elec. 

. 314-343-6463, 

NJ Sparta, Instrufrrent & Equip. . 201 -7234293 

NY Hewlett Metropolitan Si&. 5135937900, 

OH Cincinnati, U.RI. Elctms. . 513761-4030 

OR Portland, U.RS. Elec. . 5032337151 

TX Channelview, R T. Henry Elctms.. 713-452-4451 

WA Bothelt Cypress Elec. 206-4831144 

Wl New Berlin, NEP Elctma. 414-7839100 

EXP Markham, OnL Birde Mktg . 416-477-7722 


STAR PORCELAIN, 71 Muirhead Ave, Trenton, NJ 08638, 
Tel: 603392-3154; EmpL: 70; Sis. Mgr: Art Weigold 



STJkTEK 



FAX: 714-997-1256 

STATEK CORP., 512 N. Main SL Orange, CA 92668, Tel: 
714-6337810, TELEX: 67-8394, TWX: 9135931355; 
FSC No.: 51791; EmpL: 200; Sfe. Mgr.'E Feldman; Dist. 


Mgr.'S. Schaefer. . A* 1489 

Local Sales Offices & Reps 

AL Huntsville, ACM Inc. . 203881-5493 

AZ Phoenix, Eltron . 602-2632164 

CA FallbrooK Chilcoate Assoca. 6137237678 

CA Uguna Hills, H-Tech. Sla. 714-5831488 

CA San Jose, H-Tech. Sla. 4032732443 

CO Denver, Elcom. 303337-2300 


FL Ft Lauderdale, Mackay Smith & Assocs. 

. 305-467-3888 

FL Madeira Beach, MacKay, Smith & Assocs. 


. 8135331873 

FL Orlando, MacKay, Smith & Assocs. ... 305-423-4353 

GA Doraville, ACM Inc. 404-4437025 

IL Rolling Meadows, Eagle Tech. Sla .... 312-991 -0700 

IN Fort Wayne, M/S Sla & Assocs. ...... 219-4333023 

IN Indianapolis, M/S SI& & Assocs.. 317-257-8916 

lA Des Moines, SPS Assocs. . 5132230607 

KS Olathe, SPS Assocs.. 913764-4460 

MD Columbia, Robert Elctm. Sla. 301-9931900 

MA Woburn, Radian Assoca. 617-9337386 

Ml Southfield, Gehrke & Assoca . 3135535363 

MN Bloomington, Mumco Inc.. 612-854-4161 

MO Earth City, SPS Assoca. 314-291-0520 

NE Panama, SPS Assoca . 913764-4460 

NJ Bellmawr, TAI Corp. . 6039332600 

NJ Manhasset Win-Cor Elec. Sla Corp. .. 513627-9474 

NY Fairport, Net Sla. 7132231030 

NC Charlotte, Prime Compa. 704-522-1150 

NC Raleigh, Prime Compa . 9138539866 

OH Centerville, Omega Sla Inc. 513434-5507 

OH Shaker Hgta, Omega Sla Inc.. 213751-9600 

OK Tulsa, Norcom Inc. . 913832-7747 

TN Doraville, ACM Inc. . 404-4437025 

TX Austin, Norcom. 512-451-2757 

TX Dallas, Norcom. 214-386-4888 

TX Houston, Norcom. . 7137730392 

UT Salt Lake City, Elcom. 801-486-4233 

WA Redmond, Halbar Assoca . 203882-0990 

WA Vancouver, Halbar Assoca . 2036930170 


Local Distributors 

CA Orange, Ryno Elctma . 714-637-0200 

CA San Diego, Ryno Elctma . 619-4538430 

CA Sunnyvale, Target Elctma . 403734-5611 

CO Englewood, Indl. Elctma. 303694-9444 

FL Ft Lauderdale, Reptron Elctma .. 3037331112 

FL Tampa, Reptron Elctma . 8138534656 

GA Norcross, Reptron Elctma. 404-4431300 

IL Palatine, OHM Elctma. 312-3535500 

IL Schaumberg RqDtron Elctma . 312-882-1700 

IN Indianapolis, Mar Elctma, Inc.. 317-6336699 

MD Columbia, Aztech Elctma. 301-9936800 

MA Woburn, First Frequency . 617-9333885 


Mi Livonia, Reptron Elctma. 3135232700 

MN Minnetonka, Reptron Elctms:. 612-938-0000 

MO Maryland Hgta, Chelsea Inda. 314-997-7709 

NY Buffalo, Summit Distra. 713887-2800 

NY Mt Vernon, OAR IndL Elctm Sla. 914-6932224 

OH Solon, Reptron Elctma . 2133431415 

OH Worthington, Reptron Elctma. 614-436-6675 

TX Richardson, Ewing Elctma, Ina. 214-231-6725 

WA Kent Pyramid Elctma . 203872-5800 


STATE OF THE ART, INC., 2470 Fox Hill Rd, State 
College, PA 168031797, Tel: 814-3538004, TELEX: 
866633, FAX: 814-3532714; EmpL: 100; Sfe. Mgr: Joseph 


J.Curcio . A*2044-2047 

Local Sales Offices & Reps 

AZ Phoenix, Eltron, Ina. .. 602-2632164 

CA La Miranda, Select Elctma. 714-7338891 

CA Saratoga, EMS . 408-4433833 

CT New Haven, Masten-Wright Ina ...... 2032831638 

FL Altamonte Springs, Micro Mktg, Ina ... 303788-0886 

FL Seminole, Micro Mktg Ina .. 813391-4336 

IL Glenview, Crimson Engrg Sla, Ina .... 312-470-0024 

IN Indianapolis, Hi-Tech Sla. 317-887-2564 

MA Newton, NormeilAssocs,ina.. 617-9635478 



ELECTRONICS 


( 415 ) 834-5888 

610 E 1016 St.. Oakland. CA 94606 



MICRO'mAN 


( 213 ) 452-8002 



STANLEY 


Over 

1 . 000.000 
Indicators 
& LED s 
in Stock. 



Over 

8 . 000.000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


.IL 


aicremci« ia< 


ELECTRONIC BUZZERS 
ELECTRO-ACOUSTIC TRANSDUCERS 
COMPACT DOTMATRIX PRINTER 


FULL LINE AUTHORIZED DISTRIBUTOR 



E LECTRIC SWITCHE S 

I N C O R P O R A T E D 
2478 Fletcher Dr., Los Angeles, California 90039-2897 


J»'i'800-421-8855 TEL:213-660-1310 

CA:800-252-4640 FAX:213-660-5130 


SEE COMPLETE PRODUCT LINE UNDER SWITCHES 
SECTIDN-5tOO. FREE CATALOG 31EM on REQUEST 


EEM1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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STATE 


Manufacturers and Sales Offices Directory 


MN Edina, Peterson Sis. & Assoce. 612-944-0030 

NY Huntingtoa Compar NY, Intx ... .... 516-423-6660 

NY Lewistown, Watmet, Imx . 716-285-3595 

PA Colmar,EJ-Assocs. .................. 215-822-2510 

TX Dallas, Merino Sis. Ca .. 214-233-6002 

WA BellevueiMars... 206-747-3292 

Can Niagara Fails, Waters Metal Prods, Ltd. 

.. 416-356-4925 

Local Dkstributws 

CA Los Alamitos. Semi Dice; Ino . 213-594-4631 

NJ Fairfield, CHPS, Inc... 201-882-0997 

NJ Fairfield, Micross Comps.. . 201-227-8007 

NY Melville; Semi Dice . 516-753-0050 

NY Port Chester, Zeus Conr^. 914-937-7400 


STATIC CONTROL SYSTEMS/3M ELECTRICAL, 
Products Div„ Po Box 2963, Bldg. 130-3N46, Austin, 
TX 78769-2963, Tel: 800-328-1368; EmpL: 300; Sis. Mgr: 
Mike Martin . . D«2242-2243 


Local Sales Offices & Reps 

CA Lc^ Angeles .. 

CA San Francisco ... 

CO Denver.^. 

DC Washington . 

QA Atlanta . 

IL Chicago. 

IN Indianapolis . 

MA Boston . 

Ml Detroit. . 

MN St Paul. . 

MO St Louis. 

NJ Newark. . 

NY Syracuse. 

NC High Point. 

OH Cincinnati . 

OH Cleveland . 

OH Columbus. 

PA Philadelphia.. 

TN Memphis. 

TX Dallas. 

TX Houston. 

WA Seattle .. 

Wl Milwaukee. . 


. 800-221-1046 

. 800-634-8909 

.. 800-328-0201 

. 404-447-7170 

. 800-241-3670 

. 800-942-3961 

. 800-323-4087 

.. 800-851-1515 

. 800-323-4087 

. 800-392-0312 

. 800-527-1648 

. 201-575-2000 

. 212-285-9600 

. 919-889-7181 

. 800-5234441 

. 800-523-4441 

. 800-5234441 

. 800-524-0168 

. 800-241-3669 

. 800442-8046 

. 800-442-8046 

206-244-7200,206-241-2250 
. 800-3234087 


STERLING INSTRUMENTS, 2101 Jericho Turnpike, New 
Hyde PR, NY 11040, Tel: 516-328-3300, TWX: 510-223-1 
0642, FAX: 516-526-8827; EmpL: 150 


STETCO, INC, 3344 Schierhom Cl, Franklin PR, IL 60131, 
Tel: 312-6714208, FAX: 312-671-5270; FSC Na: 52763; 
EmpL: 30; S/s. Mgr. Saul A Gusaras 


STETRON INTERNATIONAL, INC, 90 Broadway, 
Buffalo, NY 14203, Tel: 716-854-3443, TWX: 510-100- 
5547, FAX: 716-854-3448; EmpL: 50; Sis. Mgr: Hugh 
KeHocR 0/sf. Mgr.* Cunningham 


STEVENS-ARNOLD DIV., Computer 
ProdSe/Stevens-Amold, 7 Elkins SL So. Boston, MA 
02127, Tel: 617-268-1170, TELEX: 95-1456 STEARCO, 
TWX: 710-339-0855, FAX: 617-268-0300; FSC No.: 80640; 
ErTV)L: 260; S/s. Mgr: John T. Parent.... 0*1684,1699 

Refer to Computer Products, Inc, Fremont CA for sis. 
offices and reps, and for distrs. iistinga Refer to Computer 
Products, Inc, Ponrpetfio Beach, FL for sis. offices and reps, 
and for distrs. listings. 

Local Sales Calces & Reps 
CA Fremont 


STEVENS PRODUCTS, INC, 128 N. Park SL E Orange, 
NJ 07019, Tel: 201-672-2140, FAX: 201-672-2837; EmpL: 
50; Sis. Mgr: Robert Cantilina 


STEWARD, D. M, MFG. CX), P.O. Box 510, Chattanooga, 
TN 37401, Tel: 615-8674100. FAX: 615-8674102; EmpL: 
185; S/s. Mgr.‘Don Lepard 



FAX: 619-549-9691 


STORM PRODUCTS CO, 116 Shore Drive, Hinsdale; IL 
60521 , Tel: 312-323-9121, TWX: 910-651-0850, FAX: 312- 
323-9398; FSC No.: 57500; EmpL: 68; Sis. Mgr: John W. 
Holland 

STRAWBERRY TREE COMPUTERS, 160 S Wolfe Rd, 
Sunnyvale. CA 94086, Tel: 408-736-3083, TELEX: 650 
3172834 MCI, FAX: 408-736-1041; EmpL: 25 

STREET ELECTRONICS CORP, 6420 Via ReaL 
Carplnteria, CA 93013, Tel: 805-6844593, FAX: 805-684- 
6628; D/sf. Mgr.’Mark Reffer 

ST RESEARCH CORPORATION, 8419 Terminal Road, 
Newington, VA 22122, Tei: 703-550-7000, FAX: 703-550- 
7470; FSC Na: 50406; EmpL: 160 



STRONGBOX, P.O. Box 2726, Culver City, CA 90231- 
2726, Tei: 213-305-8288; FSC No.: 2T043; EmpL: 3; Sis. 


Mgr: Larry Martinek. 0*1100-1101 

Local Sales Offices & Reps 

IN Indianapolis, TBS Sys.. . 317-845-0098 


sp 


FAX: 609-589-2619 

STRUTHERS-DUNN MHJTARY RELAYS, Sub. Of 

Nytronics, Inc., Lamb's Rd, Pitman. NJ 08071-0901, 
Tel: 609-589-7500, TWX: 510-686-7510; FSC Na: 78290; 
EmpL: 467. 8*1632-1633 



FAX: 516-666-8039 

STAVER CO., INC., 41 Saxon Ava/ P.O. Box H, Bay 
Shore, NY 11706, Tel: 516-666-8000, TELEX: 6711657 
STAVER; EmpL: 100; Sis. Mgr: Arnold Lazarus 

... 8*1117-1121 


Local Sales Offices & R^ 

CA Mta View, Marquez&ASSOCS. .. 415-966-1012 

CA Woodland HilL RD. Sis. Corp.. 818-348-3766 

FL Eustis, R K. Welter & Assocs, Ina .... 904-357-3011 

IL Lombard, RMP/McBride Corp. ... 312-932-9090 

Ml Ann Arbor, Jordan-Elliott Sis.. 313-662-4087 

NH Hancock, Bsenbeis SI& . 603-525-4417 

NY East Northport Levison Sis. Ca . 516-266-5020 

NY Sewickley, T. K Stewart Ca .. 412-741-8665 

NC New Hill Tom G. Santel . 919-3624091 

OH Miamitown, EasternScL Mktg ..!. 513-574-9462 

OK Tulsa. Jerry Robison & Assocs.. 918-665-3562 

OR Beaverton, Quest Mkgt. 503-641-7377 

PA Montgomeryviile, Eastern Scientific Mktg 

. 215-3684570 

PA Sewickley, T. H. Stewart Ca . 412-741-8665 

SC Mauldin, Carl Hart Assocs... 803-288-2323 

TX Dallas, Cunningham Comps.. 214-669-9706 

TX Houston, Cunningham Comps.. 713-4614197 

VA Portsmouth, FSlD. Sis.. 804484-3162 

WA Bellevue; Quest Mkgt . 206-747-9424 


STEMCO INSTRUMENTS, Colt Industries, P.O. Box 
8047, Longview, TX 75607, Tel: 214-643-3236, TWX: 710- 
730-5236, FAX: 214-643-3339; FSC No.: 07446; EmpL: 
100; S/5./bfgr.-Bob Halpin 


STENNING INSTRMENTS, INC, 671 Enchanted Way, 
Pacific Palisades, CA 90272, Tel: 213459-2930; Sis. Mgr: 
Charles Stenning 

STEP ENGINEERING, P.O. Box 3166, Sunnyvale, CA 
94088, Tel: 408-733-7837, TWX: 910-339-9506, FAX: 408- 
773-1073; EmpL: 50; Sis. Mgr: Stan Trumbull 


Sn, Control Components Div, 9520 Black Mountain 
Rd, San DIega CA 92126-4507, Tel: 619-566-7680, 800- 
826-5053, TWX: 910-595-1797; FSC Na: 52797; EmpL: 
25; S/s. Mgr.* Paul N. breiseszun . 8*1630-1631 

STIMPSON COMPANY, INC, 900 Sylvan Ave, Baypotl, 
NY 11705-1097, Tel: 516472-2000, TELEX: ITT 4972370; 
EmpL: 900; Sis. Mgr: Edward J. Dewaiters 


LocsJ Sales Calces & Reps 

NY Bayport Stirr^json Co, Ina.. 516472-2000 

Rl Cranston, Stimpson Co, Ina. 401-461-7720 


SYSTEMS TESTING, INC, PO Box 242, Santa Clara CA 
95052, Tel: 408-727-0100, TWX: 910-338-0260; Sis. Mgr: 
Frank J. Ardezzone 

STOCK DRIVE PRODUCTS, Div. of 
Designatronics, Inc, 2101 Jericho Turnpike, New 
Hyde Pk, NY 11040, Tel: 516-328-0200,328-3300, TWX: 
510-223-0642, FAX: 516-326-8827; EmpL: 228; Sis. Mgr: 


Murray Ores.. . 8*1305 

Local Sales Offices & Reps 

AL Huntsvilla Par Marketing, ina. 205-859-5702 

CA Chatsworth, Western Comp. SI&. 818-882-6226 

CA San Carlos, SDP West. 415-594-0700 

CO Wheatridge, Manufacturers Mktg . 303425-9569 

FL Cleanvater, Tech-Rep Assoc, Ina. 813-576-9900 

IL Downers Grove, Rockford Controls Co. 

. 312-960-2046 

MD Upperco, Imagitron Sis. Co... 301-374-5600 

MA LowelL Underwood Sla. 617-256-8191 

Ml Southfield, RC. Nordstrom & Co.. 313-559-7373 

MN St Paul Northstar Motion & Control .. 612-770-5311 

NY Clark Mills, KLM-Gamer, Ina. 315-853-6126 

NY New Hyde ParK SDP. 516-328-3300 

OH Euclid, Rockford Controls Ohio, Ina ... 216-731-5250 

TX Richardson, Zonk & Associates. 214-238-7651 

WA Seattle, Northmar Ina. 206-524-5170 

Local Distributor 

CA San Carlos, SDP West... 415-594-1222 


STOELTING CX), 1350 S. Kostner Ave, Chicago, IL 60623, 
Tel: 312-522-4500, TELEX: 314176; EmpL: 50; Sis. Mgr: 
Charles W. Scouten 

STOLZBERG RESEARCH, INC, 3 Seabrook Court 
Stony Brook, NY 11790, Tel: 516-7514277, FAX: 516-689- 
6671; EmpL: 4; S/s. Mgr: Bruce Davis; Dist. Mgr: Bruce 
Davis 


Local Sales Offices & R^ 

AL Huntsville, Rep, Ina. 205-881-9270 

AZ Scottsdale, BSE, Ina. 602-483-0373 

CA Los Angeles, Wiley Ca . 213-666-1611 

CA Palo Alto. Mollard Mktg.. 415-961-0456 

CA San Diego, Johnstone Suppt. 616-298-7168 

CO Denver, Undberg Ca. . 303-758-9033 

CT Bloomfield, Zaslow Sis. Co.. 203-242-7781 

FL OrlandaCompi Design Mktg. ......... 407-352-5480 

GA Tucker, Rep, Ina. 404-938-4358 

IL Downers Grove; Rockford Controls Ca 

. 312-960-2046 

IN Ft Wayne, Bell Inds, Ina. 219423-3422 

IN Indianapolis, Rockford Controls Co. ... 317-876-3360 
lA Cedar Rapids, Advanced Tech. Sis. ... 319-365-3150 

KS Olathe, Advanced Tech. Ste.. 913-782-8702 

LA Lafayette; Kemp Engrg. . 318-269-9452 

MD Columbia, L D. Lowery Ina. 301-381-0225 

Ml Southfield, L H. Dickelman Ca . 313-353-8210 

MN Minneapolis, HMR Ina. 612-888-2122 

MO St Louis, Advanced Tech. Sis.. 314-878-2921 

NJ Audubon,UniversalElctms.SuppL .... 800-327-3529 
NJ West CakfwelL Grimm, Siegel Assocs. 

. 201-575-9300 

NM Albuquerque, RSE.. 505-293-2582 

NY BuffalaRC.ZangAgency .. 716-877-3677 

NC Charlotle,J.Rudisill Assocs.. 704-377-6901 

OH Cincinna^ Stegman Blaine Mktg. Ca 

. 513-729-1969 

PA BroomalL L D. Lowery, Ina . 215-356-5300 

PA Pittsburgh, RF. Clark Co.. 412-242-9500 

TN Memphis, Lesley & Assocs... 901-755-9492 

TX Euless, W. Pat Fralia Co.. 817-354-1144 

WA Bellevue; Eltech, Ina. 206-643-4330 

Can Don Mil^ Ont, RD. Assocs. (Military only) 

. 416444-0959 

Can Scarborough, Ont, Renfrew Elea Co, LtcL(Commerical 
only) . 416-752-4611 

Local Distributors 

AL Decatur, M-G Elctms. & Equip... 205-355-6121 

AL Montgomery, Southern Controls, Ina .. 205-277-5030 

CA San Diega Johnstone Supp:. 619-298-7168 

CA Santa Ana, Norstan Elctms, Ina ... ... 714-5494165 
CA Santa Monica, Master Distrs........... 213452-1229 

CO Aurora, Comp: Specialties, Ina ........ 303-341-0160 

CO Santa Monica, Master Distrs.... 213-452-1229 

CT Wallingford;Sager Elea Suppl Co. .... 203-2654600 

FL aiando, T & T Prods, Ina. 407-857-2282 

GA Atlanta,Brownell-Electro^Ina.. 404-762-5181 

IL Chicega Newark Elctms. Corp:... 312-764-5100 


800 


North American offices only. For worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


SUNBAN 


IN Fort Wayne. Bell Inds^lna.. 219-423-3422 

LA Harahan, M-G Eictma & Equips Ca ... 504-733-0070 

MA Woburn, Apparatus Svc. Co. . 617-933-5999 

MN Fridley, Voyager ElctmsLCorp.. 612-571-7766 

MO Maryland Hgts, L Comp. Inc.. 314-291-6200 

NJ Audubon, Universal Eictms.Supp. .... 600-327-3529 

NJ Oakland, Relay Specialties, Inc.. 201-337-1000 

NY Plainview, A.C.L Eictms.. 516-293-6630 

NY Rochester, Requa Elec. Co.. 716-475-1600 

OH Akron, Aesco Elctma, Inc.. 216-762-8818 

PA Philadelphia PEI/Genesis. 215-673-0400 

SC Greenvilte, EMSCO (Hammond) . 803-233-4121 

TN Nashvilte, Electra Distrbg Co.. 615-256-0800 

TX Dallaa Associated Aircraft. 214-331-4381 

WV South Charlestoa Allied Controls Ca 

. 304-768-7313 



FAX: 803-393-7843 

STRUTHERS-DUNN INDUSTRIAL & 
COMMERICAL RELAYS, Sub. of Nytronics, 
Inc., 700 Orange St, Darlington, SC 29532, Tel: 803-393- 


5421 ;EmpL: 450 . B*1634-1639 

Local Sales Calces & Reps 

AL Huntsville, Rep, Ina. 205-881-9270 

AZ Scottsdale, BSE, Ina. 602-483-0373 

CA Los Angelea Wiley Co. . 213-666-1611 

CA Pak)Alto.MollardMktg. 415-961-0456 

CO Denver, Lindberg Ca . 303-758-9033 

CT Bloomfield, Zaslow Sla Co.. 203-242-7781 

FL Orlando, Comp. Design Mktg. 407-352-5480 

GA Tucker, Rep, Ina. 404-936-4358 

IL Downers Grova Rockford Controls Co. 

. 312-960-2046 

IN Indianapolia Rockford Controls Co. ... 317-876-3360 

KS Olatha Advanced Tech Sla . 913-782-8702 

LA Lafayetta Kemp Engrg. 318-269-9452 

MD Columbia LD. Lowery Ina. 301-381-0225 

Mi Southfield, LH. Dickelman Co. . 313-353-8210 

MN Minneapolia HMR, Ina. 612-888-2122 

MO St Louia Advanced Tech. Sla. 314-878-2921 

NJ West Caldwell, Grimm, Siegel Assoca 

. 201-575-9300 

NM Albuquerqua aSE. 505-293-2582 

NY Buffalo, H.C. Zang Agency. 716-877-3677 

NC ChartottaJ-Rudisill Assoca. 704-377-6901 

OH Oncinnati, Stegman Blaine Mktg Co. 

. 513-729-1969 

PA Broomall, LD. Lowery, Ina. 215-356-5300 

PA Pittsburgh, RF, Clark Co. . 412-242-9500 

TN Memphia Lesley & Assoca ..... 901-755-9492 

TX EulesaW.PatFraliaCo.. 817-354-1144 

WA Bellevua Eltech, Ina. 206-643^0 

Can Don Miila OnL RD. Assoca. 416444-0959 

Can Scarborough, OnL Renfrew Elea Co, Ltd. 

. 416-752-4611 

Local Distributees 

AL Decatur, M-G Elctma & Equip.. 205-355-6121 

AL Montgomery, Southern Controla Ina .. 205-277-5030 

CA San Diego, Johnstone Supply. 619-296-7168 

CA Santa Ana Norstan Elctma Ing. 714-5404165 

CA Santa Monica Master Distra. 213452-1229 

CO Aurora Comp. Specialtiea Ina. 303-341-0160 

CT Wallingford, Sager Elec Supp. Co.. 203-265-4600 

FL Orlando, T & T Prods, Ina. 407-857-2282 

GA Atlanta BrownelFEIectra Ina . 404-762-5181 

IL Chicago, Newark Elctma Corp. . 312-784-5100 

IN Ft Wayna Bell Inda, Ina. 219-423-3422 

MA Harrahan, M-G Electma & Equip. Co. 

..... 504-733-0070 

MA Woburn, Apparatus Svea Co.. 617-933-5999 

MN Fridley. Voyager Elctna Corp.. 612-571-7766 

MO Maryi^ Hgta, L Comp. Ina. 314-291-6200 

NJ Auduboa Universal Elctma Supg .... 800-327-3529 

NJ Oakland, Relay Spedaltlea Ina ....... 201-337-1000 

NY Plainview, A.C.I Elctma. 516-293-6630 

NY Rochester, Requa Elea Co.. 716-475-1600 

OH Akroa Aesco Elctma, Ina. 216-762-8818 

PA Philadelphia PEI/Genesis. 215-673-0400 

SC Greenvilla Emsco. . 803-233-4121 

TN Nashvilla Electra Distrbg Ca. 615-256-0800 

TX DallaaAssoedAircraft . ‘214-331-4381 

WV South Chariestoa Allied Controls Co. 

. 304-768-7313 

lA Cedar Rapkfa Advanced Tech. Sla ... 319-365-3150 


ST-SEMICONDUCTORS OF INDIANA, INC, 415 N. 
College Ave, P.O. Box 609, Bloomingtoa IN 47402-0609, 
Tel: 812-332-1435, TWX: 810-351-1384; EmpL: 100; S/a 


SUCKLE CORP, 733 Davis SL Dept EM, Scrantoa PA 
18505, Tel: 717-346-3871, FAX: 717-346-1612; EmpL: 
220; S/s. Mgr: James J. Castellino 



FAX: 619-744-6081 

SULLINS ELECTRONICS CORP..P.O.BOX189,801 E 
Mission Rd, San Marcoa CA 92069, Tel: 619-744-0125, 
TWX: 910-322-1472, ESYLNK: 62912413; EmpL: 100; S/a 
Mgr: Judy Evans; Dfef. Mgr: Ken Flagg 
. C»1530-1531 


Local Sales Offices & Reps 

AZ Phoenix, O'Donnell Assoca. 602-944-9542 

CA La Canada KC.P. Ent. 818-796-1813 

CA San Diego, CK Assoca . 619-279-0420 

CA Santa Clara Nova-Tr<mix. 408-727-9530 

CA Santa Clara Nova-Tronix, Ina . 408-727-9530 

CO Wbpatridge. Cluff & Assoca . 303-423-9345 

FL Casselbery, Southern Eictm Mktg .... 305-831-2822 

GA Lithia Springa Effective Mktg Force .. 404-948-6023 

IL Elmhurst, Utronix Sla, Ina . 312-834-1100 

IN Indianapolia John Sukup Ina. 317-253-5501 

KS Shawnee Mission, M-S-B Assoa. 913-432-2131 

MD Uurel, eSDS, Ina . 301-490-3800 

MA Harvard Cycle Sla . 617-456-6868 

MN Minneapolia RK Sla Assoca, Ina. 612-571-1001 

NJ Medford Comg Consultants. 609-654-5300 

NY Valley Stream, HU Comp-Tech. 516-599-2999 

OH Centervilla Omega Sla, Ina . 513-434-5507 

TX Allen, Bozman & Assoca . 214-578-1780 

WA Redmond Eictm. Mktg Grg . 206-882-0962 

Wl Oconomowoc, Artmor Ltd . 414-367-8789 

Can Scarborough, OnL R-Tronics . 416-299-6676 


3 ; 

FAX: 618-654-2351 

SUMMIT ELECTRONICS, Basler Electric, Box 269, 
Route 143, Highland IL 62249, Tel: 618-654-2341, 800- 


645-2074 ...s.. 0*2062 

Local Sales Offices & Reps 

AL HuntsvillaCMR Assoca. 205-883-5991 

AZ Tenpa Trombly Assoa, Ina. 602-967-2058 

CA SanJosaSourcetronicaIna . 408-988-8801 

CA Westlake VL CAL-Rep. 818-991-1940 

CO Wheat Ridga Trembly Assoca, Ina ... 303-421-8900 
FL Winter Springa Sunland Assoca ...... 305-365-9533 

IL Chic£^, Kingston Compa. 312-477-7800 

IN Bloomington, Meta Tech. Sla, Ina. 317-240-5447 

lA Cedar Rapida Tech. Elctma. 319-366-5443 

KS Overland ParK Thomas L Dowell & Assoc, Ina 

. 913-648-7373 

MA Whitinsvilla Power Factor & Assoca .. 617-234-6415 
Ml Plymouth, Leading Edge Sla Corp..... 313^20-3344 

MN Minneapolia Electro Serve. 612-338-3475 

MO St Louia Thoman L Dowell & Assoa, Ina 

. 314-849-4234 

NV Las Vegaa Trembly Assoc, Ina. 702-739-9770 

NJ Upper Montclair, T&K Sla. 201-783-3112 

NM Albuquerqua Trembly Assoca. 505-266-8616 

NY Canandaigua Mamula Sla. 716-394-5560 

NY SmithtowrtT&KSales . 516-724-3456 

OH Aurora Meta Tech. Sla, Ina. 216-562-8772 

PA Extoa Unear Sla. 215-524-8080 

TX Houston, Barry Sla . 713-784-5860 

TX Richardson,BarrySte. . 214-234-0255 

UT N. Salt Lake City, Trembly Assoca .... 801-295-4703 

VA Richmorri, Glasscock & Assoca. 804-740-0063 

WA Redmond Eictm Mktg Grp. . 206-882-0962 

Can Mississauga OnL T.W. Wilson Sla.... 416-677-8200 


Loc^ Distributors 

AL Birminghara Arnerican Eictm Supp. .. 205-942-4656 

AZ Phoenix, Arizona Compa . 602-269-5655 

CA BurbanK Atwater Elctma . 818-841-9050 

CA Pasadena Empire Elctma. 213-681-2711 

CA Santa Clara C^ess Elctma . 408-980-2500 

CA Simi Valley, Lee Johnson Sla. 818-346-5412 

CO Arvada Denver Beta Wintronic . 303-431-7161 

CT Bridgeport, Millenium Eictm Sla. 203-372-2037 

FL Winter ParK Deanco. 305-671-5100 

GA Marietta Deanco . 404-429-0126 

IL Carol Stream, Lectro Compa . 312-690-0520 

IL Chicago, NEP Elctma . 312-625-8400 

IN Ft Wayna Graham Elctma. 219-423-3422 

lA Cedar Springa Barton Digital . 319-474-2247 

MD Gaithersburg Axis Elctma, Ina . 301-840-9640 

MA Canton, EPC Elctma Ina ..;. 617-821-2111 

Ml Farmington Hilla Advent Elctma. 318477-1650 

Ml Grand Rapida Cakfer Elctma. 616-698-7400 

MN St Paul, Shelley Ragon Ina. 612-642-2828 

MO Independenca Shelley-Ragon, Ina .... 816-254-3410 

NH Harripstead Astrum Elctma. 603-329^9640 

NJ Fairfield Deanco . 201-575-7960 

NJ Union, Meridian Supp. . 201-687-6220 

NM Albuquerqua Elecbonic Parts . 505-293-6161 

NY Ithaca Deanco . 607-257-4444 

NY Valley Stream, Forejay Assoca . 516-599-2999 

NC Hickory, Southeastern Elctma, Ina .... 919-828-2311 

OH Solon, REH Elctma. 216-248-1636 

OH Twinsburg Schuster Elea Co. . 216-425-8134 

OR Portland Dunn Elctma . 503-285-0214 

PA McKean, Advacom . 814-476-7774 

Rl WarwicK Cai-Greg Compa, Inc.. 401-884-5101 

TN Knoxville, IndL Elctma, Ina. 615-573-7135 

TX Addison, Conqec/TeK Ina. 214-7334411 

TX Dallaa Cypress Elctma.. 214-869-1435 

UT Salt Lake City, SJ-C.Wintronlcs .. 801483-1882 

VA Virginia Bch, Deanco. 804499-3322 

WA Renton, Carlye . 206-251-0700 

Wl Oconomowoc, GW. Elctma, Ltd. 414-367-6003 


Can Pointe Claira Que., A. R Gray & Assoca 

. . 514-694-6378 

SUMITRONICS, INC„ Sumitomo Corporation, 580 N. 
Pastoria Ave, Sunnyvale CA 94086, Tel: 408-737-7683, 
TELEX: 278869; FSC Na: 408-737-9189; EmpL: 40; Sis. 
Mgr: Ken Fujii 


SUMMAGRAPHICS CORP., 60 Silvermine Rd, Seymour, 
CT 06483, Tel: 203-881-5400, TELEX: 964348, FAX: 203- 
881-5367; FSC No.: ;;;203-881-5367; EmpL: 170; Sis. Mgr: 


SUNBANK ELECTRONICS, 1740 Commerce Way, Paso 
Roblea CA 93446, Tel: 805-238-2840, TWX: 910-351- 
5805; FSC No.: 07418; EmpL: 260; Sis. Mgr: Denis 
Connolly; D/st. Mgr.-Robert Hakfeman 



The 

Largest 
Relay 
Distributor 
in the World. 


STRUTHERS-DUNN 


Over 

8 . 000.000 
Relays & 
Switches 
in Stock 



Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 



ELECTRONICS 
( 415 ) 834-5888 

610 E 10th St . Oakland. CA 94606 

I STRUTHERS-DUNN 

( 213 ) 452-8002 



Mgr: Roscoe Myers; Dist. Mgr: Roscoe Myers 


Randy Ringer; 0/sf. Mgr.* Randy Ringer 


North American offices oniy. For woridwide reps & distributora see Vol. W. 
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SUNDST 


Manufacturer and Sales Offices Directory 


SUNDSTRAND DATA CONTROL INa Sundstrand 
Corporation. P. O. Box 97001, Redmond, WA 98073- 
9701, Tel: 206-885-3711, THJEX: RCA 286144; EmpL: 
2000 



N \ \ 


FAX: 305-587-0450 

SUN ELECTRONIC SYSTEMS, INC., 1601 NW 38th 
Ave, Ft Lauderdale, FL 33311, Tel: 305-587-5577; ErrpL: 


10; Sfe.Afgr.'Veronica LPasqua. 0*1208 

Local Sales Offices & Reps 

CA Montrose, Luscorr^ Engrg. . 213-684-2000 

CT New Mllfortt D & R Controls.. 203-355-0921 

FL Orlando, Sd. Dvcs . 407-841-8180 

NJ Marlton, Analectro, Ina. 609-983-1088 

TX Austin, Ledbetter-Neal ASSOC&. 512-835-6642 


Can Edmonton, Alberta, Dycor IndL Resch. 

. . 403-486-0091 

SUN-FLEX CO., INC, 20 Pimentel O, Novato, CA 94947, 
Tel: 415-883-1221, TELEX: 172-208; Sis. Mgr: David 
Render, Oisf. Mgr.* David Render 

SUN RESEARCH, INC.,. Box 210, Old Bay Rd, New 
Durham, NH 03855, Tel: 603-859-7110, TWX: 510-297- 
4444; Ste. Mgr.'Paul A Blaisdeil 


SUNRISE ELECTRONICS. INC. 


FAX: 818-914-1583 

SUNRISE ELECTRONICS, INC„ 524 a Vennont Ave, 
Glendora, CA 91740, Tel: 818-914-1926, TWX: 910-584- 
3847; Empl: 10; Sts. Mgr^ Allan V. Carey. D.1348 



ELECTRONICS 

(415) 834-5888 


610 E tOth St . Oakland. CA 94606 


superior) 



ELECTRONICS 

(415) 834-5888 


610 E 10th St Oakland. CA 94606 



(213)452-8002 



Local Sates Off ices & Reps 

MN Minneapolis, Bemdt. 612-546-2021 

LIT Salt Lake, Aztec . . 801-355-9256 

WA Renton, West Coast Reps . 206-235-7042 


Distributor 


SXJXrSKZXTE 

THE SOURCE FOR INSTRUMENTS 

FAX: 215-673-5609 

SUNSHINE SCIENTIFIC INSTRUMENTS. 1810 Grant 
Ave, Philadelphia, PA 19115, Tel; 215-673-5600; EmpL: 35; 
Sfe. Mgr- Al Stiles.688. 698, 730, 795, 807, 830 


SUPERIOR CARBON PRODUCTS, INC, 101 HWY35, 
Superior PL Walnut Grove, MS 39189, Tel: 601-253-2442, 
FAX: 601-253-2430; Empl; 61; Sis. Mgr: Paul Merrill Kling 

SUPERIOR ELECTRIC, 383 Middle SL Bristol, CT 06010, 
Tel: 203-582-9561. TELEX: 962-446, TWX; 710-454-0682; 
FSC Na: 58474; EmpL; 800; Sis. Mgr: Charles 
Ritter/James Hayden; IMt. Mgr: Edward Crofton/Michael 
Miga ... A*2462r2463; 6*1306-1307; C*1532; D*2233 


Locai Saies Offices & Reps 

MS Jackson, Doby Assocs. .. 601-981-1138 

NM Albuquerque, Fry Gates, Ina. 505-262-1525 


SUPERTEK 


FAX: 312-981-9076 

SUPERTEK ELECTRONICS, INC., 543 W. Algonquin 
Rd, Arlington Heights, IL 60005, Tel: 312-981-5655, 
TELEX: 910-687-2847; Empl: 10; Sis. Mgr: Pat Morito; 


Dist. Mgr: Pat Morito.. 0*2063-2065 

Local SaJes Offices & Reps 

AZ Scottsdale. SMS & Assocs. ... . 602-998-0831 

CA Redwood City, Sales One . 415-369-3677 

CA Sunnyvale, Esco Assocs. . 408-745-1410 

CO Parker, TMA/Colorado. . 303-841-3435 

FL Largo, Stellmach Elctma Sis. .813-593-0319, 

904-288-2365 

GA Lawrencevllle, Tek-Rep Mktg.. 404-963-1600 

IL Palatine, Goibeck Mliota Assocs, Inc. 

. 312-705-0602 

IN Richmond, Preston Mktg, Inc. 317-935-0141 

Ml Livonia, Megatronix Inti Corp.. 313-462-2100 

NH Londonderry, Bennetron . 603-432-9092 

NC PinehursL Tek-Rep Mktg . 919-295-2432 

PA Harieysville, Thomas Jackson Assoc, Inc. 

. 215-256-8877 

TX Austin, John a Guenther, INC. 512-258-0004 

TX Dallas, John a Guenther, Iric.. 214-691-8500 



VEXTA 

FAX: 213-515-2879 

SUPER VEXTA, 2701 Plaza Del Amo, Ste. 702, Torrance, 
CA 90503-7395, Tel: 21S-515-2264, TELEX: 664231; 


Empl: 4 . . 6*1290,1293 

Local Sales Offices i Reps 

AZ Phoenix, IndL Elctms. & Controls. 602-894-2375 

CA El Toro, Distributed Motion . 714-855-9902 

CA San Carlos, Campbell & George. 415-594-1994 

CA Santa Clara, Oriental Motor U.SA Corp. 

. . 408-988-2655 

CO Wheatridge, Control Dvcs . 303-424-9332 

FL Altamonte Springs Automation Sis Inc. 

. 305-869-6535 

IL Elk Grove VL General Controls Ina ... 312-595-2152 


IL Roiling Meadows Oriental Motor U.SA Corp. 

. . 312-577-0310 

IN Indianapolis FarreFArgasta Elec. Co. 


. 317-546-4041 

lA W. Des Moines Ramco Elea Co. . 515-225-6933 

MA N. Andover, Bagley Inti. 617-688-0062 

Ml Troy, Axis Sys. 313-689-7575 

MN Minnetonka,VericomCcxp. . 612-933-0520 


MO St Louis Neff Power Ina . 314-727-6200 

NJ Clifton, Faber Equip. . . 201-773-8900 

NJ Fairfield, Oriental Motor U.SA Corp, .. 201-882-0480 

NY Rochester, John M. Forster Co._ 716-232-5410 

NC Charlotte, EMCO Ina ... 703-372-8281 

OH CincinnaU Tapco Prods Ina .. 513-683-4481 

PA BroomaJl Controlled Drives Ina • 215-328-9515 

TX Denton,Texonics Ina ................. 214-260-3403 

Can Mississauga OnL Waffle's Ejea . 416-672-0822 


SUPPORT SYSTEMS INTL CORP, 150 South Second 
SL Richmond, CA 94804, Tel: 415-234-9090, TWX: 910- 
382-8130, FAX: 415-233-8888; Empl: 105; Sfe. Mgr: 
Richard St John; Dfef. Mgr.-Richard St John 

SURGEONICS LIMITED, One Sullivan Parkway, Fort 
Edward, NY 12828, Tel: 518-747-2156, FAX: 518-747- 
2607; Empl: 20; Sfe. Mgr.'R Thomas 

SURON MAAGAN MICHAEL, Kibbutz Maagan-MIchael 
D.N. Menashe 37805, Israel Tel: 06-394211, TELEX: 
471468 SURON IL FAX: 063-90296; Empl: 38; Sfe. Mgr: 
Gershon Peleg 

SUSCO ELCTRNS, 70D Carolyn Blvd, Farmingdale, NY 
11736, Tel: 516-249-4848, FAX: 516-24^4865 

SUTTON DESIGNS, INC, 300 N. Tioga SL Ithaca, NY 
14850, Tel: 607-277-4301, FAX: 607-277-6983; FSC Na: 
6625; Empl: 16; Sfe. Mgr: Adrienne Letson 

SWISS JEWEL COMPANY, 406 Lafayette Building, 
Philadelphia, PA 19106, Tel: 215-925-2867,800-922-0118, 
TELEX; 831-368, FAX; 215-922-3055; Empl; 5; Sfe. Mgr: 
P. N. Steel Jr. 


SmiitGlicran 

A Raytheon Company 


FAX: 312-792-2129 

SWITCHCRAFT, INC., A Raytheon Company. 5555 
N. Elston, Chicago, IL 60630, Tel: 312-792-2700, TWX: 
910-221-5199; FSC No.: 82389;multipte; Empl: 1100; Sfe. 
Mgr: Ken Kline; Dist. Mgr: Dennis Warszona 
. 8*1847-1849; C*1533-1537 


Local Salas Offices & Reps 

AL Huntsville, DHR Mktg . 206-722-0440 

AZ Phoenix, Moss Mktg.. 602-957-2065 

CA Los Angeles, Wiley Co. . 213-666-1611 

CA San Diego, Wiley Co. . 619453-9018 

CA Santa Clara Ross Mktg Assoa. 408-988-8111 

CO Denver, Moss Mktg .. 303455-7205 

CT Stamford, Unesco/Genex . 203-322-9308 

GA Atlanta DHR Mktg ina . 404-451-9848 

IL Chicago, Switchcraft Ina. 312-792-2700 

IN Indianapoiia Marketing Engra . 317-872-5665 

KS Overland Park, Thomas L Dowell & Assoa 

. 913-648-7373 

MA Waltham, Unesco/Genex. 617-890-1535 

Ml Farmington Hilfe, Carter, McCormic & Peirce 

. 315477-7700 

MN Edina Mel Foster Tech, Sla . 612-941-9790 

MS Jacksoa Doby Etctma. 601-981-1138 

MO St Louia Thomas L Dowell & Assoa 

. 314-8494234 

NJ Cherry Hill Trinkle Sla. 609-795-4200 

NJ Englewood Ciiffa Masin-Esco . 201-569-8868 

NM Albuquerqua Moss Mktg. 505-292-7505 

NY Hauppauga Masin-Esco. 516-273-3500 

NY Rochester, Apex Assocs. . 716-272-7040 

NC Raleigh, DHR Mktg, Ina ... 919-829-1970 

OH Daytoa J. C. Hofstetter Co. . 513-296-1010 

OH Medina J. C. Hofstetter Ca. 216-241-4880 

OR Milwaukea Comtec. 503-654-6626 

SC Greenvilla DHR Mktg Ina. 803-235-3594 

TN Memphia Doby Elctma. 901-365-9575 

TX Austin. J. Y. Schoonmaker Ca... 512-327-5274 

TX Dallaa J. Y. Schoonmaker Co.. 214-349-1650 

TX Houstoa J. Y. Schoonmakw Co.. 713-738-2427 

UT Salt Lake City, Moss Mktg. 801-363-5875 

WA Bellevua Comtec. . 206-453-1188 

Wl Burlingtoa Switchcraft_ 414-763-2100 

Can Toronto, Atlas . 416-789-7761 


SWITCHES UNLIMITED, INC, 34-11 56th SL Woodsida 
NY 11377, Tel: 718478-5000. 800-221-0487, FAX; 718- 
672-6370; Empl: 20; S/a Mgr. Douglas King 

SWITCHING POWER INC, 3601 Veterans Hwy, 
Ronkonkoma NY 11779, Tel: 516-981-7231, TWX: 510- 
220-1528, FAX: 516-981 -7266; Empl: 200 


North American offices only. R>r worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


TAMURA 



TX Houston, Erickson Sales. 713-266-1604 

TX Round RocK Erickson Sis.. 512-244-3068 

CO Wheatridge, Ckjff & Assocs. . 303-423-9354 

WA Bellevue, Electronic Sources Ina . 20&451-3500 

Wl Milwaukee^ RC. DuBois & Assocs. .... 414-774-3100 


TACHONICS (^RPORATION, Grurnrrian Corp, 107 
Morgan La. PlainsborA NJ 08536^ Tel: 609-275-2550, 
FAX: 609-275-2591; EmpL: 75; SUs. Mgrj Kevin Townsend; 
Dist. Mgr: K^n Townsend 


FAX: 714-996-2753 

SWITCHING SYSTEMS INTERNATIONAL, 500 

Porter Way, Placentia, CA 92670, Tel: 714-996^)909; 


EmpL: 85; Ste. Mgr.* Guy Lacerte . 0*2066-2067 

Ljocal Sates Offices & Refjs 

AZ Phoenix, Holder Hauer. 602-242-4025 

CA Los Alamitos, Power Specialists . 213-594-9418 

CA Placentia, Switching Sys.lntL . 714-996-0909 

CA San Jose, Nelson Elctms.SI& . 408-437-9300 

CO Denver, Holder Hauer . 303-427-3443 

CT North Haven, Power Conversion Sys 

. 203-281-7270 

GA Athens, ADI Inc. . 404-548-0788 

IL Chicago, Utronix. 312-834-1100 

IL Elmhurst Utronix. 312-834-1100 

MD Randallstown, Beacon North Inc. . 800-877-3747 

VA Sterling, Beacon North, Inc.. 703-478-2480 

MA Woburn, Power Conversion Sys.. 617-938-0839 

Ml Ann Arbor, KRWSIa. 313-769-0056 

NH Ijondonderry, Power Conversion Sys. 

. 603434-2371 

NJ Marltoa Beacon North Inc. 609-596-9456 

NM Albuquerque; Holder Hauer. 505-8839614 

NC SmithfielctADIIna. 913934-8136 

OH Cleveland, KRW Sis. Inc.. 213871-7521 

OH Columbus, KRWSIa Inc. . 614-8832598 

PA Collegeville, Beacon North. 213287-5479 

PA Pittsburgh, KRW Ste. Inc. . 412-8231490 

UT Salt Lake City, Holder Hauer. 801-532-2111 


SYLVANIA GTE CONTROL DEVICES, Rte 35. 
StarxSsh, ME 04084, Tel: 207-642-4535, 7WX: 713363 
0145; EmpL: Over 1,000; Sis. Mgr: M L Lyons; Dist. Mgr: 
M.L Lyons 

SYLVANIA ELECTRONIC COMPONENTS, See 
Phili|:» ECG, Amperex Electronics Corp, A North 
American Philips Co. 


SYMBICON, 89 Route 101A Amherst NH 03031, Tel: 603 
673-8898, FAX: 603-6731372; Sis. Mgr: S. Harrington; 
Dist. Mgr: S. Buzzell 


SYM-TEK SYS, INC, 3912 Calle Fortunada, San Diego, 
CA 92123, Tel: 6135636800, TELEX: 249036, FAX: 613 
5638296; EmpL: 350; Ste. Mgr: Roger Hopkins 


SYMTRON CORP. DIV. DICEON ELCTRNS, 2415 E 
Charleston Rd, Mountain View, CA 94043, Tel: 413963 
4500, TWX: 9133735002; Enr^: 350; Sis. Mgr: Don 
Atkins 




SYIMEKTROIM 

THE MCmON CONTROL COMPAN\ 


FAX: 503-639-5453 

SYNEKTRON CORPORATION 12000 S. W. Garden 
Place, Portland, OR 97223, Tel: 503684-3090, TELEX: 
517441; EmpL: 60 . . 8*1308-1309 


SYNTEST CORP., 40 Locke Dr, Marlboro, MA 01752- 
9973, Tel: 508-481-7827, FAX: 508-481-5769; EmpL: 26; 


Sfe. Mgr.* Curtis P. Hoffman . D*1114 

Local Sales Offices & Reps 

FL Altamonte Springs, Carter Assoca .... 3032635566 
IL Arlington Heights, Coombs Assoca ... 312-4339810 

MA Marlboro, Data Repa . 617-481-0333 

Ml Rockford, Hal C. Heym Assoca. 613874-7443 

NY Canandaigua, Mamula Sla. 713394-5560 

NY White Plains, Channel Corp. . 914-694-9234 

OH Centerville, EMA Ina. 5134332800 

PA Montgomeryvrille, Eastern ScL Mktg.... 2133634570 
WA Beaverton, Seitech Elctma . 503-6236254 


SYLVANIA MINIATURE UGHTING, GTE 
Corporatiort W. Main SL Hillsboro. NH 03244, Tel: 603 
464-5533, TWX: 713366-0387, FAX: 603464-0259; FSC 
Na: 88204; EmpL: 1011; Sils. Mgr: Frank St Onga NatL 


Sla Mgr.. 8*1152-1157 

Local Sales Offices & Reps 

AZ Scottsdale; Bill Earl & Assoca . 602-994-3813 

AR Little Rock, Cartwright & Bean. 901-362-8345 

CA El Toro, English/Damco Sla Assoca 

. 714-837-3801 

CA Sunnyvale, W.W. Posey Ca. 403746-0771 

CT Na Haven,Coakley, Boyd &Abbett ....203239-6217, 

8032238402 

FL Maitland, Hutto, Hawkins Assoca. 407-831-2474 

FL Pompano Beach, Hutto, Hawkins Assoca 

. 303979-0330 

FL Tampa, Hutto, Hawkins, Assoca, Ina .. 813251-2970 

GA Atlanta, Millar Elctma. 404-634-3350 

IL Skokie; LRJ. . 312-967-8430 

IN Ft Wayne, RO.Whitesell& Assoca .. 219432-5591 
IN Indianapolis, RO. Whiteseil & Assoca 

.. 317-3539283 

IN Kokomo. R O. Whiteseil. 317-457-9127 

lA Cedar Rapida R W. Kunz . 3133935386 

KS Prairie Village; RW. Kunz. 9136433535 


KY Peewee Valley, RO. Whiteseil & Assoca 


Local Distributors 

WV Ravenswood, Valtronics, Ina. 304-2735356 

SYhTTRONIC INSTRUMENTS, INC, 100 Industrial Rd, 
Addison, IL 60101, Tel: 312-5436444, FAX: 312-543 
0287; FSC Na: 99409; EmpL: 125; S/s. Mgr: Paul Evans 

SYRACUSE ELCTRNS. DIV. OF PASS & SEYMOUR, 
P.O. Box 4770, Syracuse, NY 13221, Tel: 315-4834911, 
TELEX: 937-232; EmpL: 1^; Sis. Mgr: Dennis Conard 

SYRACUSE ELECTRONICS, Pass & Seymour, Inc, 
P.O. Box 4822, Syracuse, NY 13221, Tel: 315-4636211, 
TELEX: 937232; EmpL: 125; Sis. Mgr: Dennis Conard 

SYSCON INTI_ INC, 1108 So. High SL Sa Bend, IN 
466131096, Tel: 213232-3900, TWX: 8132932523, 
FAX: 213287-5916; EnrpL: 80; Sis. Mgr: Richard Metken 

SYSTEMS DATA, INC, 2830 Copley Road, P.O. Box 4297, 
Akron, OH 44321, Tel: 216-666-0085; EmpL: 12; S/s. Mgr: 
John C. Hall 

SYSTEMS PLUS, 500 Clyde Ava, Mta View, CA 94043, 
Tel: 4139637047. TWX: 9133732096; EmpL: 20 


TA.DXXiA.N 

ELECTRONIC INDUSTRIES. INC. 


FAX: 516-621-4517 

TADIRAN ELEC. IND& INC., 40 Seaview Blvd, Port 
Washington, NY 11050, Tel: 516621-4980, TWX: 233 
697-3370; EmpL: 6300; Dist. Mgr: Avi Timor, Sla Mgr. 
. A*1774; 0*1530-1531 

TAFA, INC, 146 Pembroke Rd, Concord, NH 03301, Tel: 
603224-9585, TELEX: 94-3424, FAX: 603225-4342; 
EmpL: 50; S/s. Mgr.* Bob Unger; Disf. Aflgr.* Leon Grant 



TAIYO YUDEN (USA) INC, 714 W. Algonquin Rd, 
Arlington Heights, IL 6000&4493, Tel: 312-3646104, FAX: 
3126737828; EmpL: 63; S/s. Mgr.* MaNko Tomita 



FAX: 314-364-6320 

TALEMA ELECTRONIC, INC., 301 N. Highway 63, 
Rolls, MO 65401, Tel: 314-364-0882; EmpL: 27; S/s. Mgr: 


Jeff Goff. A*2454-2465 

Local Sales Offices & Reps 

AL Huntsville; Naylor Assocs, Ina. 205-881-5955 

AZ Scottsdale; Harris & Croy. 602-9516121 

AZ Tucson, Harris & Croy Mfg. Repa. 602-5735109 

CA Newark, Jacobson & Assoca. 707-552-4412 

CO Englewood Dynatech, Ina .. 3037732830 

FL Boca Rotan, Naylor Assoca, Ina. 407-482-5649 

IL Wheaton, Archie Joyner Assocs, Ina 

. 312-6656222 

IN Columbus, John K Weaver Ca. 812-372-3625 

IN Indianapolis, John K Weaver Ca. 317-257-7661 

KS Wichita, Buckman& Assoca. 313267-2052 

MA Billerica, Dynamic Engrg. . 508-6676111 

MA Chelmsford Dynamic Engrg.. 5032506200 

Mi Plymouth, Leading Edge Sla. 313-4233344 

MN Minneapolis, RK Sla Assoca, Ina. 613571-1001 

MO St Charles; Buckman & Assoca. 314-9466201 

NY Commack, RC Engrg. Sla. 513543-3325 

NC Research Triangle Park, Naylor Assocs, Ina 

. 913544-6630 

OR Beaverton, Luscombe Engrg. . 503-636-6664 

PA Rydat Espy Sla Ca . 2135766780 

TX Lewisville; Elctm. Prod Repa .. 214-4334772 

UT Uyton, Dynalecd Ina . 801-5434837 

WA Bellevue; Luscombe Engrg. 206-6431463 


TALIQ CORP, 1277 Reamwood Ave, Surmyvaie, CA 
94089, Tel: 4037456750, FAX: 4037431820; ErrpL: 90; 
Sis. Mgr: John Polley 

TAMA ELECTRIC CO, LTD, See Raltron Electronics 
Corp. 


.. 502-241-1441 

LA Covington, Cartwright & Bean . 504692-1780 

MA Needham,Coakley,Boyd&Abbett.... 617-444-5470 
Ml Grand Rapids, RO. Whiteseil & Assoca 

.. 613942-5420 

Ml Southfield RO. Whiteseil . 3135535454 

Ml St Joseph, RO. Whiteseil & Assoca .. 6139837337 

MN Minneapolis, Stoss & Assoca.. 612-9232757 

MS Jackson, Cartwright & Bean . 601-981-1170 

MO St Louis, RW. Kunz . 314-966-4977 

NJ Long Valley, Paul A Sweeney . 201-852-1434 

NY Rochester, Electra Sla. 713427-7860 

NY Syracusa Electra Sla. 3134631248 

NC Raleigh, Millar Elctma . 9196238840 

OH Cincinnati, RO. Whiteseil & Assoca ... 513521-2290 
OH Cleveland RO. Whiteseil & Assoca .. 213447-9020 
OH Columbus, RO. Whiteseil & Assoca .. 614-8839396 

OH Dayton, RO. Whiteseil & Assoca . 5132939546 

OR Beaverton, Electronic Sources Ina .... 503-684-0838 
PA Pittsburgh, RO. Whiteseil & Assoca .. 412-9636161 

PA Trevose; PSA Ina . 213245-0513 

TN Memphis, Cartwright & Bean. 901-362-8345 

TX Dallas, Erickson Sales. 214-7335833 


SYSTEMS RESEARCH LABOROTORIES, 
Arvin/Calspan, 2800 Indian Ripple Rd, Dayton, OH 
45440, Tel: 5134236000, TWX: 810-4532621; FSC Na: 
14590; EmpL: 1300 

SYSTRON-DONNER INERTIAL DIV, 2700 Systron Dr, 
Concord CA 94518, Tel: 415671-6400, TWX: 910481- 
9478, FAX: 413671-6590; EmpL: 370; Sis. Mgr: G W. 
Felsing 

SYSTRON-DONNER INSTRUMENT DIV, 2727 
Systron Dr, Concord CA 94518, Tel: 4156735000, 
TELEX: 171996, TWX: 910481-9479; FSC Na: 52542; 
EmpL: 100; Sis. Mgr: N. J. Susner, Gea Mgr. 

SYSTRON-DONNER MICROWAVE DIV, 14844 
Oxnard SL Van Nuys, CA 91409, Tel: 8137831760, TWX: 
9104931786; EmpL: 160; Sis. Mgr: Ashvin K. Sheth 

TAB BOOKS, Blue Ridge Summit PA 17294-0850, Tel: 
717-794-2191, TELEX: 820562, FAX: 717-794-2080; 
EmpL: 250; Sis. Mgr: John P. Bohman 


~tamura 


FAX: 213-638-9956 

TAMURA CORPORATION OF AMERICA 1150 
Dominguez SL Carson, CA 907433518, Tel: 213-633 
1790; S/s. Mgr.* Doug Henderson 

.A*12931301,1673-1675, 2376. 24632474; 

D*2068-2079 


Local Sales Offices & Reps 

AL Huntsville, Hughes Assoca. 2035339108 

AZ Scottsdale, EJ3J>.& Assoca . 602-9916119 

CA Irvine, Groh Assoca . 714-837-9871 

CA Mta Vrchw,ThorsonWest ............. 413964-9300 

CO Golden,J.F.HurlbutCa. 3032737796 

FL Maitland Hughes Assoca . 3036235933 
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North American offices oniy. R>r woridwide reps & distributors, see Voi. W. 
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INT*L PCB POWERF¬ 
UL 1411, lEC, VDE, & CSA 


804 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1989 
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Satisfy your AC and DC requirements for today and tomorrow. Contact Tamura for your specific requirements. 


Tamura quality circles the electron world. 


TAMURA CORPORATION OF AMERICA 

^ 1150 DOMINGUEZ ST. □ CARSON, CA 90746-3518 □ 213/638-1790 □ FAX: 213 6389956 


The Strength of Tamura’s AC and DC power 
conversion families lies in providing consistently 
dependable products. AH Tamura power and 
magnetic devices are designed and manufactured to 
deliver lower AQL levels, guaranteeing you the lowest 
Incoming rejection rates you've ever experienced. For 
example, last year we shipped over 100 million 
transformers- most to customers using a 
ship-to-stock acceptance program. 


At Tamura, we’re already life testing (not just 
designing) tomorrow’s products- today. Over 100 
design engineers at our technology center are 
dedicated to this task, assuring you of having the 
most up-to-date technology in your products. 
Today we are already designing the robotics to build 
these quality products, In high volume and at low 
cost. Over 150 product support engineers at 16 
Tamura factories see to It. ■ 




























Manutacturers and Sales Offices Directory 


TECCOR 


GA Norcross,HughesAssocs... 404-662-1587 

IL Mt Prospect, Interep Inc.. 312-577-8899 

IN KokonK), Schiifinger Assocs... 317-455-2708 

KS Kansas City, Delltron Co, Ina. 81&436-6445 

MD AnnapoUs, Parogem, Inc.. 301-269-1898 

Ml Grand Rapids, DEM Sis... 616-364-4024 

Ml Grand Rapids DEM SIsl Ino. 616-3644024 

Mi St Clair Shores, DEM SISw . 313-777-1750 

MN Bloornington, HorizonTechnIg. he. ... 612-884-6515 

MS Corinth, Hughes Assoca. 601-287-2915 

MO Florissant Delltron Co, Inc.. 314-839-0033 

NH Salem, Sales Engrg. Co . 603-893-5521 

NJ Lodi, TRC Elea Ino. 201-779-8282 

NC Cary, Hughes Assocs. . 919-467-7029 

OH Cleveland, Comps. Ina. 216-243-9200 

OR Beaverton, Advanced Power Prods.... 503-646-0994 

TN Nashvills Hughes Assocs.. 615-871-0908 

TX Houston, Barry Sis.. 713784-5860 

TX Richardson, Barry Sla . 214-234-0255 

VA Lynchburg; Parogem; Ina. 804-528-0681 

WA Redmond. Advanced Power Prods ... 206-885-0881 

Wl Mlwaukee, Interep Ina. 414-774-1100 

Can Burnaby, ac. Advanced Power Prods 

. 604-435-3666 


Can Pointe Claire, Quei, A R Gray & Assocs 

. 514-694-6378 


Local [X^butors 

NJ Lodi, TRC Elea Ina. 201-779-8282 

OR Beaverton, Micro Power Elctm. . 503-694-5353 


T&W SYSTEMS, INC, See Versacad Corp. 

TANE ALARM PRODUCTS, 247-40 Jericho Tpke, Floral 
ParK NY 11001, Tel: 5133233351, FAX: 5133239125; 
EmpL: 10; Sis. Mgr: Tab Hausen Dist. Mgr: Sam Lurie 

TANSITOR ELECTRONICS. West Rd, P.O. Box 230, 
Bennington, VT 05201, Tel: 802-442-5473, TELEX: 
954007, FAX: 802-447-1297; FSC Na: 030266626; Empl: 
308; S/s. Mgr.* Dan Perreault Dxsf. Mgr.* Dave Latehum 

TAPECON, INC, 10 Latta Rd, Rochester. NY 14612, Tel: 
716-621-8400; En^: 135 

TAPESWrrCH CORP. OF AMERICA, 100 Schmitt Blvd, 
Farmingdals NY 11735, Tel: 513694-6312, TELEX: 
144611, FAX: 513694-6304; EmpL: 100; Sfe. Mgr: 
Thomas Polistina 

TAPPAN WIRE & CABLE, 256 Oak Tree Rd, Tappan, NY 
10983. Tel: 914-3539300, FAX: 914-3539369; FSC No.: 
2G330; EmpL: 27; Sis. Mgr: Mike Ressa 


Local Sales Offices & Reps 

AZ Tempe,CanTecSls . 602-3431276 

CA Arcadls Van Gott & Assocs. 8134439728 

CA Pah Alto, Home Electro Sis. 415-494-6777 

FL Clearwater, Tech-Rep Assocs. 813577-9370 

IL Barrington, Perhats Assocs. 312-381-6360 

KS Lenexs MIDTEC Assocs. 913541-0505 

MD Gaithersbu^ Carwithen Assocs . 301-921-9545 

MO St Louis, MIDTEC Assocs. 314-275-8666 

PA Horsham, Jacobsen Assocs. 215-674-2937 

TX Richardson, McCoy Assocs Co. . 214-864-1838 

Can Quebec J- G. Weiss Ca Ltd.'. 514-337-5022 

Local Di^butots 

IL Chicago, Newark Elctms . 312-784-5100 

CT WalKngford,SagerEhtrtSuppiCo..... 203265-4600 


T.D.I. BATTERIES, 2852 Hitchcock Avs, Downers Grovs IL 
60515, Tel: 313971-3460, tWX: 910-6933222, FAX: 312- 
971-3903; EmpL: 100; S/s. Mgr.* Kurt Padera; Dist. Mgr: 
Theresa Kana^ 

TDJ CO., INC., 1154 Morena Blvd, San Diego, CA 92110, 
Tel: 6132735920; FSC No.: 60382; Empl: 9; Sis. Mgr: R 
Scherr. C0102-1103 

TDK CORPORATION, Electronic Components & 
Materlat 131, Nihonbashi, l-Chome, Chuo-ku„ Tokyo, 
Japan 103, Tel: (03) 2735111, TELEX: J24270. TWX; 
J26937, FAX; (03) 2735330; Empl: 7,800; S/s. Mgr: 
Motoyuki Kurihara; Dist. Mgr: Tadashi Enami (TDK 
Corporation of America) 

.... A*11731179,1302,1332-1337,1627,16731677; 

0*1064,2080 


LoesJ Sales Offices & Reps 

AL Huntsville . 2035334551 

AL Huntsville, TDK Corp. of America. 20&464-0222 

CA San Jose. 408-437-9585 

CA San Jose, TDK Corp. of America. 40S437-9585 

CA Torrance . 2135336631 

CA Torrance, TDK Corp. of America. 213539-6631 

IL Mt Prospect. 312-803-6100 

IL Mt Prospect TDK Corpi of America... 312-803-6100 

IN IndianapoHs . 317-872-0370 

IN Indianapolis TDK Corp. of America ... 317-872-0370 
MA Southborough, TDK Corp. of Arnerica 

. 508-6244262 

Ml Southfield . 3133539393 

Ml Southfield TDK Corp. of America. 3133539393 

NJ New Jersey, M&H Inti Corpi. 201-891-8800 

NJ W.aange. 201-736^)023 

NJ West Orangs TDK Corp of America .. 201-736-0023 


NY Port Washington, TDK Corp. of America 


Local Sales Offices & Reps 

AL Huntswlte, Interep Assocs .. 205-881-1096 

AL Mobils Interep Assocs . 2054731036 

AZ Mess System Sis of Ariz. .. 602-464-9989 

CA San Die^ ODonnell Assocs . 6135731645 

CA San Joss ODonnell North. 403432-1940 

CA Torrancs ODonnell Assocs. 2135339664 

CT Meriden, Advanced Compi Sis (ACS) 

. 203238-6891 

FL ClearwaterBeach,PerrottAssocs .... 8134435214 

FL Orlando, Perrott Assocs. 407-2937748 

FL West Palm Beach, Perrott Assocs Ina 

. 407-7935722 

GA Norcross Interep Assocs. 404449-8680 

IL Arlington Heights MSI Micro Sis . 312-9531000 

IN Indianapolis Ehbn Rep; Ina. 317-894-1414 

IN Mishawaks Ehtm. Rep, Ina . 213259-9365 

lA West Des Moines SPS Assocs Ltd .. 513225-0607 

KS Olaths SPS Assocs Ltd . 9137644460 

MA Walpois JEF Components. 508-6636695 

Ml Southfield, Rathsburg Assocs . 3135539700 

MN Minneapolis Electric Corr^ Sis . 612-9332594 

MO Earth City, SPS Assocs Ltd . 314-291-0520 

NJ Mt Laur^ S-J South Assocs. 609-8631234 

NM Albuquergus Sys Sis of Arizona Ina 

. 505-8832901 


NY Canandaigus Bensmain/Upstate Assocs 


. 716-3932498 

NY Rockville Centrs S-J Assocs Ina. 5135364242 

NC Raleigh, Godwin Assocs . 919-878-8000 

OH Cleveland, Del Steffen & Assocs . 216461-8333 

OH Dayton, Del Steffen & Assocs . 5132933145 

OH Lexington, Del Steffen & Assocs. 419-884-2313 

PA Camegis Del Steffen & Assocs . 412-2737366 

TN Greenville, Interep Assocs Ina. 615-6333491 

TX Irving, Mike Farrar . 214-5831515 

ur Salt Lake City, Eiectrodyne . 801-264-8050 

VA Falls Church, S%J Chess^seake. 7035332233 

WA Radar Elea 

WA Redmond, Quadra Sis. 206-8833550 

Vyfi Wauwatosa, Larsen Assocs. 414-258-0529 

Can Concord, on, Astec Comps. 416-6634022 

Can Saint Jeiome^K:;), Astec Comps . 514437-3527 

Loca/ Distributors 

AL Huntsville; Hammond Elctms. 2038304764 

AZ Phoenix, Arizona CompL Cd . 602-2635655 

AZ Temps Insight Elctms. 602-8231800 

CA Agours Insight Elctms . 813707-2100 


FREE CATALOG 


516-625-0100 


FAX: 619-274-2220 

TAUBER ELCTRNS. INC., 4901 Morena Blvd, Bldg. 314, 
San Diegs CA 92117, Tel; 613274-7242; Empl: 28; Sis. 


Mgr: Bob Tauber; Dist. Mgr: Pat Hosooe. D*1532 

Local Sales Offices & Reps 

AL Huntsvills Macro-Marketing . 205-8839630 

AZ Phoenix, MacDonald & Assocs. 602-9931848 

AZ Scottsvills Mactronix. 602-9931848 

CA Fullerton, AB Sis . 714-667-0177 

CA Santa Ans Borman Sis. 714-667-1023 

GA Norcross Marco Mktg. 404-662-5580 

IL Wheeling, Ed Joyner &Ca . 312-5231200 

lA Des Moines Beams Co. . 5132531148 

I® Shawnee Missha Beams Ca . 913-631-0300 


TAURUS CX)MPUTER PRODUCTS, DY4 Systems 
Inc., 1131140 Morrison Dr., Ottawa OnL Canada K2H 
8S9, Tel: 6135933910, FAX: 613596-0574; Empl: 13; 
S/s. Mgr: David Murray, Dist. Mgr: David Murray 

TAURUS CORPORATION, See Signal Research Inc. 

TAYLOR ELECTRONICS, INC., 401 West Orion, Temps 
AZ 85283, Tel: 602-8384523, FAX: 602-8337456; Empl: 
25; S/5./Ifgr.* Sharon F. Hansen 


NY Pt Washington . 516-6230100 

NC Greensboro . 913292-0012 

NC Greensboro, TDK Corp. of America ... 913292-0012 

TX Irving. 214-5039800 

TX Irving, TDK Corp. of America. 214-5039800 

Can Ontarid M & H Inti Corpi . 4136739401 

TDS, Tang Ind., 1965 Pratt Blvd, Elk Grove Villags IL 
60007, Tel: 1-803323-6648, 312-8037240, FAX: 312- 
8037222 . A*1292 


TEAL ELECTRONICS CORPORATION, 9190 Camino 
Santa Fe, San DIega CA 92121, Tel: 619-6936000, 803 
8838325, FAX: 6136938325; Empl: 50; Sis. Mgr: Bill 
Carpenter, VP Mktg 

TEAM SYSTEMS, Div. of Toyo Spectrum, 2934 

Corvin Dr, Santa Clara, CA 95051, Tel: 4037238877, 
TELEX: 297584 TEAM UR FAX: 4037239643; Empl: 11; 


Sfe. Mgr-Luden Long. D*1349 

Local Sales Offices & Reps 

CA Anaheim, Exsell . 714-9731543 

NY Port Chester, Radiation Elctma. 914-937-2300 


TECA, THERMOELECTRIC COOLING AMERICA 
CORP., 448 N Halsted SL Chicaga IL 6062^ Tel: 312- 
6631600, FAX; 312-6633964; Empl; 50 
. C*1690-1691 



A DATA SWITCH COMPANY 



TECCOR 

ELECTRONICS. INC 


FAX: 203-929-6408 

T-BAR INCORPORATED, a Data Switch Co., i 
Enterprise Dr, Shelton, CT 06484, Tel: 2039231801, 
TWX: 7134633210; Err^L: 140; Sis. Mgr: Gerard F. Ryan 
. . . B*1850 


FAX: 214-550-1309 

TECCOR ELECTRONICS, INC., 1801 Hurd Dr, Irving 
TX 75038, Tel: 214-5831515, TELEX: 731600; Empl: 
1000; Sfe. Mgr: Geny Wiley. A*2204-2207 


Quality 

Delay 

Lines 



Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623658 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5- 
657214 


dD Datatronics 

ADlVISlONOF DATAVA> fUC^PON'CS 


EEM1989 


North American offices only. For workhmcle reps & distributors, see VoL W. 
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TECCOR 


TECHNITROU 1952 E Allegheny Ava, Philadelphia. PA 
19134, Tel: 215-426-9105, FAX: 215-42&-2836; FSC Na: 
90095; EmpL: 1500; a ShiW^ 

........... A*1502,1630-1639; 6*1032-1036 


Manufacturers and Sales Offices Directory 


CA Costa Mesa. Insight Elctms. .......... 714-556-6890 

CA HaywaittElectroCompiDistra 415-783-5800 

CA San Diego. Insight Eictrns. ........... 619-587-0471 

CA Santea Mouser Elctms...... . 619-449-2220 

CA Tustin, Added Value Ele& DisL Inc. ... 714-259-8258 

CT East Haven, JV Elctms.. 203-469-2321 

FL Ft lJujderdaia Hainrrwnd Elctn^ 305-973-7103 

FL Orianda Hammond Elctms... 407-849-6060 

GA Norcioss, Hanrvnond Octrris.. 404-449-1996 

ID Coeurd'Aiena A-1 Elctms 

IL RosempntAdventElctmsL.. 312-2994210 

IN Inrfianapolis, Adverit Eictrns. . 317-872-4910 

lA Cedar Rapids. Advent Eictma . 319-363-0221 

LA Baton Rouga IndL Eictma Suppi_ 504-357-4249 

LA ShreveportIndLEictmaSuppi.. 318-222-9459 

MD SavagaPyttronicInda . 301-953-9650 

MA Woburn, ACI Eictma.. 617-935-7230 

Ml Farmington Hiiia Advent Eictna. 313477-1650 

MN Minneapolia Stark Eictma .. 612-332-1325 

MN Thief River Falla Digi-Key. 800-344-4539 

NEUncoln, Scott Eictma..... 402-466-8221 

NJ Bloomfield, Solid State Ina.. 201429-8700 

NJ Ironia Mouser Elctms . 201-328-3322 

NM Aibuquerqua Beil Inda . 505-292-2700 

NY Buffalo Summit DIstra. 716-887-2800 

NY Piainview, ACI Eictma. 516-293-6630 

NY Rochester,SimconaEictma.. 716-328-3230 

NC Greensboro Hammond Eictma... 919-275-6391 

OR Portland, Radar Ekx Co. 503-232-3404 

PA Export Advacom Inc.. 412-325-7551 

PA Me Kean, Advacom Inc.. 814476-7774 

PA Mon^K^nieryvilla Pyttronic inda. 215-643-2850 

SC Greenvilla Hamrnond Elctrna. 803-2334121 

TX Daliaa Omni Pro IntL Inc. . 214-233-9368 

TX Mansfield, Mouser Eictma .. 8174834422 

UT West Valley City, Aved-RockyMta Inc. 

. 801-975-9500 

WA Richland, Radar Elec.. 509-943-8336 

WA Seattia Radar Elec. Co. 206-282-2511 

WA Spokana Radar Elec.... 509-747-3053 

Wl Miiwaukea Marsh Eictma . 414475-6000 

Can Burnaby, BC, RAE IndL Eictma Ltd ... 604-291-8866 

Can Calgary, Alberta Cardinal Ind Eictma 

. 403259-6817 


Can Edrnonton, Alberta Cardinal IND Elctrna 


. 403483-6266 

Can London, Ont, CM Peterson Co. . 519434-3204 

Can Moritreat CHJa Electronic Wholesalers 

. 514-769-8861 

Can Saskatoon, Sask, Cardinal Inda . 303934-3443 

Can Wiltovvdala Ont. Electro Sonic Inc..... 413494-1666 


TECHDYNE, INC., Lance Wire & Cable Div., 380 
Treadwell SL Hamden, CT 06514, Tel: 2032835571, 
TWX: 510-601-0470, FAX: 2032430256; Empl: 50; Sis. 
Mgr: Bill Kahler 

TECH-ETCH, INC., 45 AWrin Rd, Plymouth, MA 02360, 
Tel: 503747-0300, TELEX: 989997, FAX: 5037439639; 
EmpL:280; Sis. Mgr: P. A. Thomas 
.. 0*1720-1721,1748 

TECH LABORATORIES INC., 500 10th SL PaHsades 
Pk, NJ 07650, Tel: 201-944-2221, FAX: 201-944-1653; 
FSC No: 83332; EmpL: 25; Sis. Mgr: Nino M. Viacich 

. . B*1851 

Local Sales Offices & Reps 
CA Canoga Park, C & W Compents Sla .. 

CA GranadaHillaC&WCompaSla .... 

CA PaioAllo,MollardMktg.. 

CA Santa Cl^ Moilard Mktg.... 

GA Atlanta. Gra^ Duckett Sla .. 

IL Glenview, Crimson Engrg. Co. . 

KS Lenexa, Midtec Assoca. . 

MA Norwood Components Mktg. Sva .... 

Ml Jackson, N. Scroggs Co.. 

MO St Louia Midtec Assoca .. 

NJ Medford Lakes, Gray Assoca. 

NJ Whippany, Ken L Love Assoca. 

NY Fairport, Net Ste... . 

NY Hernpstead Ken L Love Assoica . 

NY Victor, Net Sla ... . 

OH Cincinnati, Patoo. 

OR Portland SPS Eictma . 

PA Pittsburgh, VerHiii Assoca .. 

SC Myrtte Be^ Candor Co. Inc. . 

TX Daliaa Southwest Eictma. 

TX Hous^ Souttiwest Eictma ... 

WA Seattia SPS Eictma. . 

Can Monitre^ Solid State Elctrna ......... 

Can Ottowa OnL Solid State Engrg.. 

Can Toronta OnL Solid State Engrg. 

TECHLAND BLUELYNX, 101 Winston SL Cumberland 
MD21502, Tel: 803832-4526, TELEX: 961-134, FAX: 301- 
777-3307; Sfe. Mgr: Janine Rlion 




TECHMAR CORPi., 2232 a Cotner Aye., Los Angeiea CA 
90064, Tel: 2134730046, 1-803TECHMAR; FSC Na: 
32597; EmpL: 12; Sis. Mgr: Grant Reisfett 

.. C*11031109 

TECHIMAR, INC., See TRW Technar, Inc. 

TECHNIC, INC., Box 965, Providence, Rl 02901, Tel: 401- 
781-6100, TELEX: 927514; EmpL: 125; Sis. Mgr: Andrew 
T. Ferris 

TECHNICAL DEVICES, 560 Alaska Ave, Torranca CA 
90503, Tel: 2136138437, FAX: 2136131543; FSC No.: 
04772; EmpL: 45; Sis. Mgr: D. Murrin; Dist. Mgr: D. Murrin 

TECHNICAL MARKING SYS., See Autoroll Machine 
Corp. 

TECHNICAL MATERIALS, INC., Sub. of Brush 
Wellman, Inc., 5 Wellington Rd, Lincoia Ri 02865, Tei: 
401-3331700, TWX: 713384-0600, FAX: 401-3332848; 
EmpL: 200; Sfe. Mgr: Kenneth Bennett 

TECHNICAL PANELS, INC., 9162 La Rosa Dr., Temple 
City, CA 91780, Tel: 8033431170, FAX: 813287-0420; 
EmpL: 14; Sfe. Mgr: William Roland 

TECHNICAL RESEARCH & MFQ., INC., See TRM, 
Inc. 

TECHNICAL SERVICE LABORATORY INC, 95 Ready 
Ava, Ft Walton Beach, FL 32548, Tel: 904-2433722, FAX: 
904-244-6653; FSC No.: 51283; EmpL: 24; Sfe. Mgr: 
Andrew J. Corbin 

TECHNIPOWER, A PENRIL CO., P.O. Box 222^ 
Commerce Pk, Danbury, CT 06813, Tel: 2037437001, 
TELEX: 7104539280, FAX: 203797-9285; FSC No.: 


13850; EmpL: 135; Sfe. Mgr: L Bourgain (Variac); Dist. 
Mgr: James McCauty.... A*2476; D*2081 

Local Sales Offices & Reps 

AL Huntsvilla Remco.. 2035333763 

CA Los Aiamitoa Power Specialists . 213594-9418 

CA Santa Clara Soucetronica Ina. 4039838801 

CO Commerce City, Williams Assoca. 3032835647 

FL Treasure Island Hi-Tek Sla. 8133632816 

IL Medinah, Gentry Techniga . 312-8939352 

MA NaticK Wayland Engrg. Sla. 5036536080 

Ml Jacksoa T.P.& & Assoca. 517-784-3462 

MO St Louia LOwell Kangas & Assoca... 314-821-4050 

NJ Pennsaukea Ar^Jay Tech. Assoca.... 609-6634260 

NY Skaneatelea Empire Tech. Assoo, Ina 

... 315-6835703 

TX Richardsoa Scientific Sla Co. . 214-231-6541 

VA Fairfax, Schibley Assoca . 703591-3008 

Can Guelph, OnL Yietrix, Ltd. 5138331480 

Local Distributors 

CA Los Angeiea Cal-State Eictma . 213933-8187 

CA Oakland N. A D'Arcy. 4136337773 

IL Chicago, Delta TectiProda......312-631-8899, 

312-631-0608 

MD Baltimora PEI/GenesIs.301-5232200, 

8004924799 

MA Wobura Abbott Eictma Co..... 617-9332040 

Mi Dearborn, Industrial Tenrip. & Coritroi 

. 3132732210 

MN St Paul, Gopher Eictma Co.. 612-4833322 

MO Maryland Heighta Chelsea Inda. 314-997-7709 

NY Albany, Adirondack Eictma, Ina. 5184530203 

NC Charlotta Jenkins Elea Co.. 704-392-7371, 

8004333003 

OH Daytoa Wright Source. 5132931341 

OK Tulsa Inotex Corp. . 918-627-1500 

PA Philadelphia PEI/Genesis.215-673-0400, 

803523-0727 

TX Daliaa Inotex porpi. 214-2437000,800492-6767 

TX Daliaa inotex Corp.. 214-2437000,800492-6767 

TX Houstoa Inotex Corp. 713-6884494 

Can Guelph, OnL Victrix Ltd . 519-8331480 


TECHNIQUES, INC., 235 Jackson SL Englewood NJ 
07631, Tel: 201-5635900; Empl: 60 

TECHNI-TOOL, 5 Apollo Rd, Box 368, Plymouth Meeting, 
PA 19462, Tel: 213825-4990, TELEX: 834-763, FAX: 213 
8235623; FSC Na: 30239; Err^L: 80; Sis. Mgr: W. Bezar 


Local Se^ Wices & Reps 

CA Uvermora United Techa Mk^ ....... 4134437644 

AZ Phoenix, Integrated Sya & Dev. Sla... 602-^71-6250 

CA Mission Hilfe, Detomasi & Grupp. 818^65-8285 

CA San Diega Detomasi & Grupp .. 613277-0178 

CA Torranca Detomasi & Grupp Ina. 213-618-8898 

CT New Londoa Technitrol Sla Off. ...... 2134239105 

AL Huntsvilla Advanced Compa Mktg. ... 203881-5493 
GA NorcrosaAdvancedCompaMktg. .... 4044437025 

IL Wauconda Cudahy Sla .. 312-5232484 

MD BaltimoraCallasEictma ............. 301-744-7711 

NM AibuquerquaSyntech.. 5032637951 

NY Fairport,TACAssoa. 713377-2250 

NY Jericha J. Square Mktg. . 5139333200 

OH AkroaAugnatAssoca.. 2132332499 

FL Seminola Q-Rep. 813393-6393 

PA Easton, The Kendon Co.. 213253-3100 

TX Daliaa M-Rep . 214484-5711 

TX Houston, M-Rep. 713261-0798 

WA Redmond General Technig, Ina.. 206-881-6456 

Can Quebea Elcom GbM, Ina. 514-6633361 

Local Distributors 

AL Huntsvilla Advanced Compa Mktg. ... 205-881-5493 
GA Norcrosa Advanced Compa Mktg .... 4044437025 


TECHNO, INC, 7803 Lemona Ava, Van Nuya CA 91405, 
Tel: 813781-1642, FAX: 813781-8647; FSC Na: 05347; 
EmpL: 150; Sfe. Mgr: Joe Catrambone; Dist. Mgr: Danny 
Jagirdar 

TECHNO, A DSG Company, 2101 Jericho Tunpika 
New Hyde ParK NY 11040, Tel: 516-3233970, TWX: 513 
223-0642, FAX: 513326-8827; EmpL: 85 

. 8*1310-1311 


"TECHNOLOGY 

\DYNAMICSInc. 


FAX: 201-385-0702 

TECHNOLOGY DYNAMICS INC., 100 School SL 
Bergenfield NJ 07621, Tel: 201-3830500; EmpL: 50; Sfe. 


Afgr. MarkSJacobus . D*2082 

Local Sales Offices & Reps 

CA Lennox, Dae Joon Eictma. 213-674-0219 

CT Branford Abbott- Allison Ca,lna. 203481-0405 

MD Hagerstoa Stinson Assoca, Ina . 301-7931193 

NY Rochester, AJ. Electro Mktg. 7164233598 

VA Restoa Stinson Assoca, Ina.. 703-620-0088 


TECmON. 


FAX: 1-219-294-8329 

TECHRON DIV., Crown Inti., Inc., 1718 W. Mishawaka 
Rd, Elkhart, IN 46517, Tel: 213294-8300, TWX: 81329^ 
2160; FSC Na: 06306; EmpL: 450; Sfe. Mgr: Bill Landow 
. . 0*1021-1025 


Local Sales Offices & Reps 

CA Manhattan Bch, Basic Trada Ina. 714-634-2629 

CA Milpitaa IFM Ina. . 4039435920 

CO Commerce City, Williams Assoca. 3032835647 

CT Woodbridga Electronic Marketing Assoa 

.. 203397-1461 

FL Melbouma Reynolds & Assoca, Ina .. 3032537000 

IL Chicago, Bemdt Assoca. ... 312-283-0713 

lA Cedar Rapkte, MAI Assoca.. 3133938030 

Mi Livonia Lowell-Wendt Mk^ Ca . 313464-2722 

MN St Paul,TimewaveTechnigy, Ina .... 612-451-7575 

NY Syracusa LabtronIcs Ina . 3154537314 

OH Brecksvilla Audio Mktg Assoa . 2135232426 

PA Montogomeryvilla Eastern Sd Mktg 

.:..... 213368-4570 


TECH SPRAY, INC, Box 949, Amarillo, TX 79105, Tel: 803 
372-8523, TELEX: 738450, FAX: 803372-8750; EmpL: 52; 
Sfe. Mgr: Richard G. Russell; Dist. Mgr: Jack Swanson 

TECHTROL CYCLONETICS, INC, 815 Market SL New 
Cumberland PA 17070, Tel: 71 7-774^2746, FAX: 717-774- 
6799; FSC Na: 58792; EmpL: 25; Sfe. Mgr: James M. 
Griffith 


8137032684 

8133684032 

413961-8456 

4038635950 

404-451-3529 

312470-0024 

913541-0505 

617-762-4339 

517-7531170 

314-275-8666 

6039539109 

201-5430204 

7132231030 

513681-3155 

713924-1844 

513931-3311 

503297-6919 

412-241-5202 

8034438361 

214-6939881 

7137231670 

2033234140 

514481-3313 

613737-0456 

416481-9409 
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TELEBY 


Manufacturers and Sales Offices Directory 




cknit: a TWFcompany 

EMI SHIELDING PRODUCTS 


FAX: 201-272-2741 

TECKNIT (EASTERN FACILITY). 129 Dermody St. 
Cranford, NJ 07016. Tel: 201-272-6500. TELEX: 6863079 
TCKNT; FSC Na: 07700; EnpL: 300; Sis. Mgr: Thomas 


McCreery . C*1749 

Local Sales Offices & Reps 

AL Toney, Dixie Tech. Mkig.. 205-830-0808 

AZ Ten^ElctraDev.&Sia . 602^438-1547 

CA Anaheim, Westrep. 714-527-2822 

CA San Diego, Westrep . 619-566-6580 

CA Santa Barbara, Tecknit (Western Fadiity) 

. 805-963-5811 

CA Santa Clara, Nova-Tronix. 40&-727-9530 

FL Clearwater, Tech-Rep Assocs.. 813-572-9900 

GA Duluth, Dixie Tech. Mktg, Inc. 404-381-5592 

IL Palatine, TechnIg. SISs Inc.. 312-991-6600 

lA Cedar Rapids, Dy^Tronix Ina .. 319-377-8275 

MD Rockville, Mechtronics Sis. Inc. .. 301-340-2130 

MN St Paul, Repco.. 612-642-2828 

MO Bridgeton, Dy-Tronix Inc.. . 314-291-4777 

NH Hudson, EMC Sales. 603-889-5751 

NY Binghamton, Empire Tech. Assoca, Inc. 

. 607-772-0651 

NY Fairpoit Empire Tech. Assoc. 710425-3775 

NY Great Neck, TrionicsAssocs. . 516-466-2300 

NY Skaneateles, Empire Tech. Assoc .... 315-685-5703 

OH Broadview Hgts., Jay Engrg. . 216-838-4840 

OH Dayton, Jay Engrg. . 513-253-2151 

PA Huntingdon Valley, Omega Elctra Sis. Inc 

. 215-947-4135 

TX AuslirLKruvandAssoca. 512-441-6777 

TX Dallas, Kruvand Assocs.. 214-437-3355 

Wl Milwaukee^ TechnIg. SI& Inc. 414-786-5015 

Can Montreal, due, Norgay Entprs, Ltd ... 514-932-3233 

Can Ottawa, Ont, Norgay Entprs., Ltd . 613-723-1858 

Can Toronto, Norgay Entprs. LTD.. 416-234-8966 


TECNEnc^, See Computer Products, Inc. 

TECNETICS, Computer Products/Tecnetics, 6287 
Arapahoe Ava, Boulder, CO 80306, Tel: 303-442-3837, 
FAX: 303-444-9437 

Refer to Computer Products, Inc, Pompano Beach, FL for 
sales offioes. Reps, and Distributors. 

TECO CORP., Bay Rd, P. O. Box A, Wmnisquam, NH 03289, 
Tel: 603-524-1998, FAX: 603-524-1899; EmpL: 40-50; Sfe. 
Mgr: Sandra Murphy 


TECOM INDUSTRIES, INC, 9324Topanga Canyon Blvd, 
Chalsworth, CA 91311, Tel; 818-341-4010. TELEX: 69 
8476, FAX: 818-718-1402; FSC Nc: 59850001; EmpL: 134 


IJ^TECTROL INC 

SWITCHING POWER PRODUCTS 


FAX: 416-638-0553 

TECTROL, INC., 39 Kodiak Crea, Downsview, Ontario, 
Canada M3J 3E5. Tel: 416-630-8108; Erry)!: 320; Sis. 


Mgr: Len Klebanoff. . 0*2083-2085 

Locai Sales Office & Reps 

CA Los Altos, PEI Assoca. 415-968-1803 

CT Framingham; int'l Mktg Grpi . 508-788-0316 

MA Westboro, Bay Colony Repa. 617-870-1930 

NJ Ho-Ho-Kua Alto Assoca. 201-447-1770 

NY Buffalo, Lynn Assoca. 716-631-0054 

PA Pittsburgh, Lynn Assoca. 412-443-3670 

TX Richardson, Interactive Comp. Sia .... 214-669-2277 

Wl Wauwatosa, Larsen Assoca, Inc....... 414-258-0529 

Can Downsiriew, Ont, Tectrol Ina .. 416-630-8108 


TEGAL SCIENTIFIC, INC, Box 5905, Concord; CA 94524, 
Tel: 415-827-1054, TELEX: 380053, FAX: 415-827-1189; 
L Rigali 


TEQAM, INC, 7230 N. Ridge Rd, Madisoa OH 44057, Tel: 
216428-7505, TELEX: 205188 TEGAM MSON, FAX: 216- 
428-1068; EnpL: 25; SISs. Afor.-Robert A Rodeila 





IbMxonbc 

COMMITTED TO EXCELLENCE 


FAX: 401-461-2310 

TEKA INTERCONNECTION SYSTEMS; 45 Salem Dr, 
Providence, Rl 02907, Tel: 401-7854110, TWX: 710-381- 
1606; EmpL: 89; S/s. Mgr: Barry Manchester; Dist. Mgr: 


Barry Manchester . 0*1538-1541 

Lcxal Sales Offices & Reps 

CA Downey, Management Mktg. & Sia ... 213-560-5584 

CA Sunnyvale, W. W. Posey Ca. 408-746-0771 

CO Boulder, RG Entprs, Inc. . 303447-9211 

IL St Chaiiea May Assoca, Inc.. 312-377-2320 

MA Danvera CK Burnham Assoc.. 508-774-0111 

MN Wayzata Cardinal Sla. 612-475-0041 

NJ Pornpton Plalna T. A Adamo Ste.. 201-835-5344 

TX Houston, Mil-Rep Assoca . 713-444-2557 

Local Distributors 

CA Hayward, KEA Eictma .. 415-887-2900 

CA Irvina Mann Southwest. 714-3804170 

CA Santa Ana Norstan Eictma. 800-854-8344 

CA Santa Clara Cypress Eictma. 408-980-2500 

MA Andover, Aved Eictma. 617-688-3800 

MA Canton, EP.C, Inc.. 617-821-2111 

Mi Rosevilte, Madsion Eictma . 313-778-7640 

MN St PauL Sheiley-Ragon, Inc.. 612-642-2844 

NY Farmingdafo, Pride Eicfoia . 518-2934020 

NY Ronkonkoma Conco Eictma . 516467-8200 

NC Raleigh, Resco Raleigh. 919-781-5700 

OH Centervilte, LP.D, Inc. . 513435-2086 

TX Allen, Prime Distba... 214-231-0170 

TX Dailaa Cypress Eictma. 214-869-1435 

WA Seattfo, Shelley Ragon, Inc.. 206-241-1980 


TEKTRONIX, INC, P.O. Box 500, 76/260, Beaverton, OR 
97077, Tel: 800-835-9433, TELEX: 151754, FAX: 503-657- 
5502; FSC Na: 80009; EmpL: 16,000 

TEKTRONIX, INC, Display Devices Operatiori, P. O. 
Box 500, Beaverton. OR 97077, Tel; 503 627 6868 

TEKTRONIX-SIGNAL ANALYSIS UNFF, 1350 Dell Ava 
Na 104, CarrvbelL CA 95008, Tel: 408-374-6464, FAX: 
408-374-6467; Sis. Mgr: Hick Wills 


AUTHORIZED DISTRIBUTOR 

sxjxrsHzrrz: 

TOE SOURCE FOR METORS& TEST EQUIPMENT 


1810 Grant Avenue 
Philadelphia, PA 19115 
215-673-5600 
FAX: 215-673-5609 

800 - 343-1199 

THE 

ULTIMATE TECHNICAL 
SOURCE 


TEKTRONIX 



Quality Reconditioned Equipment 



Rent 


Fill your short-term needs 
fast...Save working capital. 



Purchase 


Substantial savings with 
reconditioned instrumentation... 
fully warrjmted and calibrated. 


Oscilloscopes * Spectrum Analyzers • Logic Analyzers 
Call With Your Requirements 



Nationally Call 


21418 Parthenia Street 
Canoga Park, California 
91304 -1597 
Locai (818)998-6500 


1 ( 800 ) 732-3457 

In California 


1 ( 800 ) 272-4225 


EEM1989 


North American offices only. R)r worldwide reps & distributors, see VoL W. 
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TELEBY 


Manufacturers and Sales Offices Directory 


TEK-COM /PRENTICE CORP, 120 Charcot Avei, San 
Jose^ CA 95131, Tei: 408-435-9515. TELEX: 277216, FAX: 
40S435-9514; FSC Na: 72242; EmpL: 23; Sfe. Mgr: 
Joseph Qaynor, Dist. Mgr: Mark a Pirikrriian 


TEKNATIONAL INDS^ INC^ 430 S. Clinton Ave, 
Rochester. NY 14620-1103, Tel: 716-232-1291. FAX: 716- 
232-1295; FSC Na: 24227; EmpL: 15; Sis. Mgr: J. D. 
Hochheimer 


TEKTONE SCXJND & SIGNAL, 1331 & Killian Dr. Lake 
Park, FL 33403, Tel: 407-844-2383* FAX: 407-845-1587; 
FSC Na: 59-1500771; EmpL: 70; Sis. Mgr: Tom 
Hendridcs; Afpr.'Tom Hendricks 


TEKWORKS, INC^ 72 Redr)erRd,Monfislown,NJ 07960, 
Tel: 201-540-1096, FAX: 201-54(^412; BnpL: 2; Sfe. 


David AH Robiiwon.. .. D»1351 

Local Sales Offices & Reps 

PA Doyiestown,Technicallnstr.SI&...... 215-345-4110 


TELCXDM INTERNATIONAL, INC. See Hadron, Ina 

TELEBYTE TECHNOLOGY, INC. 270 East Pulaski 
Road Qreenlawn, NY 11740; Td: 510423-3232,800-835- 
3298, TWX: 510-226-0449, FAX: 516-385-8184; EmpL: 48; 
Sfe. A^r.'J. Kramer; Diet. Mgr: RHazato 


Locsil Sales Offices & Reps 

MD Rockvilia Spectre Assocs... 301-294-9770 

MN WayzateLComtel Midwest. 612-476-1551 

TX Ft Worth, (3MAMktg.. 817-834-2258 

Can Nepean, OnL MuitHeK Ina.. 613-226-2365 

l oca l Dfeftffa t rt O rs 

AL Birmingham, Mid South Data . 205-942-2453 

CA San RafaeL DiversHied Data Resources 

. 415-499-8870 

FL Melbouma Data Unk Ready. 30&e76-0500 

(jjA Alpharetta, Codaram. 404-664-3510 

IL Palatine, Comprehensive Comra Sys. 

. 312-934-0580 

MD Hanover. Vertex-C5CP. 301-796-5000 

MN Minneapolis, OHJne IntL r. 612-888-4444 

MO St Louis, Micro Prod Sb.. 314-576-7355 

NJ Northvald Glasgal Comma. . 201-768-8082 

NY Hauppauga Data Path Proda. 516-273-3527 

OH New Carlisle; RW. Bowen. 513-845-1880 

OH WestlakaArcElctm.. 800-362-6883 

OK Tulsa, Engrg. Design Grpi. 918-622-1388 

TN Merrvhia Hitech Data. 901-373-6041 

Can Vancouver, CD Nova. 604430-5612 


TELECOMMUNICATIONS TECHNIQUES CXDRP. 
20410 Observation Diiva (Sermantown, MO 20874* Tel: 
301-353-1550, FAX: 301-3534)734 

TELECTRO SYSTEMS CXDRP. 96-18 43rd Ave, Corona 
NY 11368, Tel: 718-651-8900, TWX: 510-601-8607 
TELECTRO, FAX: 718351-4103; FSC Na: 30040; EmpL: 
50; Sfe. Mgr.* H. Sussrnan 

TELEDYNE AEROSPACE SYS. 1007 E 10th SL 
Fairmont MN 56031, Tel: 507-235-3355, TWX: 910-565- 
2120, ESYLNK: 62899301; FSC Na: 24600; EmpL: 230; 
Sfe. Mgr: Robert L Johnson 

TELEDYNE ANSONIA, Solderless Connector Div. 
Riverside Or. Ansonia CXT 06401, Tei: 203-735-9311, 
TELEX: 963408* ESYLNK: 62877180; FSC Na: 19724 

TELEDYNE CRYSTALONICS, Teledyne Industries* 
Inc. 147 Sherman SL Cambridga MA 02140, Tei: 617- 
491-1670, TWX: 710-320-1196, FAX: 617-5473119; FSC 
Na: 12498.‘Multipie; DIst. Mgr: W. J. Kilganifr 

TELEDYNE/GEOTECH, 3401 Shiloh Rd. (Dariand TX 
75041, Tel: 214-271-2561, TELEX: 170584; FSC Na: 
99019; EmpL: 175 

TELEDYNE GURLEY, 514 Fulton SL P.O. Box 88* Troy, 
NY 12181, Tel: 518-272-6300, TWX: 7104433156, FAX: 
518-274-3660; Sfe. Mgr: G S (Gordon 


LocM SMes Of^ces & Reps 

CA Ventura CoiietteAssoca . 805-658-7506 

CT Hamden, JBL Assoca . 203-2813161 

tt. Hillskta Cadre Tech. Repa . 312-449-3900 

IN Indianapolia Ron Schafer & Assoca .. 317-848-2702 

MD C}olurnbia8teinlnstr. .. 301-596-3748 

MA Holbrook,,McLeiianAssoca.. 617-767-4771 

Ml Livonia Lowell-Wencit Mktg.. 313-464-2722 

MN St PauL Northstar Motion & Control .. 612-770-5311 

NY Buffaid GoodCompa .. 716-634-4400 

OR PortlandFryControls .. 503-244-3313 

PA (Cheltenham*SteinInstr: .. 215-379-1990 


TX Richardson, Barger Engrg.. 214-3493171 

Can Ottawa OnL Tech-Trad . . 613-727-1272 


TB^DYNE INET, Teledyne, Iixl 1901 Avenue CDf the 
Stara Century City, Los Arigelea CA 90067, Tel: 213-325- 
5040, TELEX: 67-7228, FAX: 213-534-2274; FSC Na: 
90911; EmpL: 485; Sfe. Mgr.* Bruce Brady 

TELEDYNE KINETKCS, Div. of Teledyna Ina, 410 S. 
Cedros Ave, Soiana Be^ CA 92075* Tel: 619-755-1181, 
TELEX: 62877770; FSC Na: 06928; Err^L: 100; Sfe. Mgr: 
John Schuler 

TELEDYNE MICROELECTRONICS, 12964 Panama SL 
Los AngeieaCA90066, Tei: 213322-8229,213370-9831, 
TWX: 910-343-7436; FSC No.: 16170; EmpL: 1500; Sfe. 
Mgr: W. Kennedy 

TELEDYNE MICROWAVE, 1290 Terra Bella Ava, 
Mountain View, CA 94043, Tei: 415-968-2211, TWX: 910- 
379-6939, FAX: 415-966-1521; FSC No.: 24022; EmpL: 
500; Sfe. A^r.* M. Lee 


iP^^TELEDYNE RELAYS 


FAX: 213-779-9161 

TELEDYNE RELAYS, Teledyne, Inc., 12525 Daphne 
Ave, Hawthoma CA 90250, Tel: 213-777-0077, TWX: 910- 
321-4610; FSC Na: 11532; Sfe. Mgr: Tom Garland 
.. B0640-1650 


Local Sales Offices & Reps 

AL Huntsvilia Advanced Compa Mktg.... 205-881-5493 

AZ Soottsdala Arcom Sfe.. 602-947-5745 

CA Saratoga Teledyne Relays . 408-996-9944 

CO Englewo^ Thorson Ro^ Mtn.. 303-799-3435 

CT Stratford Vista Assoa . 203-375-5456 

FL Clearwater, HHP Assoca, ina. 813-7974447 

FL Pompano Beach, HHP Assoca, Ina ... 305-971-5750 

a Winter Pk, HHP Assocs, Ina . 305-7403320 

GA Doravilla Advanced Compa Mktg. .... 404448-7025 

IL Glen Blyn, Teledyne Relays.: 312-858-1090 

IN Kokoma SchilHnger Assa . 317455-2708 

lA Cedar Rapkfe, Stan Clothier Ca . 319-365-1717 

KS OlalhaC-Tron . 913-829-0073 

MD Towson, Arbotek Assoca. 301-8253775 

MA Marlborough, Vista Assoa.. 617-481-9277 

MN Minneapolia a Clothier (X>.. 612-944-3456 

MO St Loufe* Rothkoph & Assoca . 314-961-4485 

NJ Cranford Teledyne Relays. 201-272-0020 

NM Attxjquerqua Reptronix. 505-292-1718 

NY Mount Verrwn, Friedrnan-Srnith Eictrna 

. 914-664-4866 

OH Syracusa lA Hotze Ca . 315-455-8807 

OH Dayton, J.C.HofstetterCa. 513-296-1010 

OH MedinadCHofstetterCa.. 216-241-4880 

PA Cherry HIIL Vantage Sfe.. 609424-6777 

PA Hickory, J.C.Hofstetter Co.. 412-356-2305 

TX Austia Kruvand Assoca.. 512-4413777 

TX Dallaa Kruvand Assa . 214-437-3355 

WA Houston, Knivand Assoca. 713-9563741 

UT Salt Lake City,Thorson Rocky Mta ... 801-973-7969 

WA Seattia Trekrep Elea. 206-286-2047 

(^ Calgary, Albi, DesMn Sia. 403-466-2106 

Can EdmontoaAlb,DeskinSla .. 403-466-2106 

Can Markham, OnL Deskin Sia. 416475-1412 

Can Ottawa OnL Deskin Sia. 613-729-1099 

Can St Laurent, (Xia, Deskin Sia . 514-331-2860 

Can Transcona Man, Deskin Sia . 403466-2106 

Can Vancouver, Deskin Sfe.. 604-324-8343 

Local DisMbutors 

AL Huntsvilia Pioneer Elctma.. 205-837-9300 

AL Huntsvilia Time Elctma . 205-721-1133 

AZ Phoenix, Wyle. 602-249-2232 

AZ Tempa Tlme-Aiizona. 602-967-2000 

CA AgouraHiife, Time Elctma. 818-707-2890 

CA Anaheim, Ttme-Anaheim. 714-937-0911 

CA Calabasaa Wyle. 818-880-9000 

CA Camarilfo, Mil^y/Los Angeles. 805-484-4055 

CA Oiatsworth, Time. 818-998-7200 

CA Irvina Wyle Dist Grpi. 714-863-9953 

CA Rancho Cordova Wyle. 916-638-5282 

CA San Diega Time. 619-586-1331 

CA San Diega Wyle Dist Grp.. 619-565-9171 

CA Santa Clara Wyle Dist Grp. . 408-727-2500 

CA SunnyvaiaT1m»-N.CaL . 408-734-9888 

CA Torranca Time-West. 213-320-0880 

CO Engiewo^ Time-Coiorado .. 303-799-8851 

CO Thornton, Wyle Dist Grp. . 303457-9953 

CT Cheshire; Time. . 203-271-3200 

CT OrangaMilgray/ConrL 203-795-0711 


FL Altamonte Springa Pioneer Elctma ... 305-834-9090 

FL DaniaSummit.......... 305-920-6253 

FL Deerfield Beach, Pioneer .. 306-428-8877 

a Ft LauderdalaTirne-FlQrida .... .. 305484-7718 

FL Orlanda Time/Orlando .. 407-841-0846 

FL WinterPk,Mllgray/Fla ............... 407-647-5747 

GA Atlanta Electro-Air-Gfeorgia. 404-351-3545 

GA AtlantaMilgray .... 404-393-9666 

GA Atlanta Time Elctma. . 404-984-0126 

GA NorcrosaPioneer .....\. 404448-1711 

GA Norcrosa Time Elctma.. 404-4484448 

IL Addisoa Pioneer/Chicago.. 312-495-9680 

IL Arlington Heighta Milgray. 312-253-1212 

IL Wood Daia Time Elctma. 312-350-0610 

IN indianapolia Pioneer/Indianapolfe .... 317-849-7300 

KS Overland PK Milgray/Kansas (^ .... 913-236-8800 

MD Columbia Milgray/Wash.. 301-621-6169 

MD Columbia Time Elctma..... 301-964-3090 

MD Gaithersburg, Pioneer/Wash.. 301-921-0660 

MA Burlingtod Milgray/New England. 617-272-6800 

MA Peabody, Time Elctma. 617-532-6200 

Ml Livonia Pioneer/M'ich.. . 313-525-1800 

MN Eden Prairia Pioneer. 612-944-3355 

MN Edina Time Elctma .. 612-835-1250 

MO St Louia Time Elctma . 314-391-6444 

NJ Marltbn, Milgray/Delaware Valley. 609-983-5010 

NJ Pinebrook, Time Elctma. 201-8824611 

NY Buffalo, Summit Dist . 716-887-2800 

NY E Syracusa Time Elctma . 315-432-0355 

NY Farmingdafe, Milgray Elctma .. 516-420-9800 

NY Hauppauga Time Elctma. 516-273-0100 

NY Pittsford Milgray. 716-385-9330 

NY Rochester. Summit Dist . 716-334-8110 

NC Charlotta Pioneer. 704-527-8188 

OH Cleveland Milgray/Cleveland. 216447-1520 

OH Cleveland Pioneer/Cleveland. 216587-3600 

OH Daytoa Pioneer/Dayton. 5162369900 

OH Dublia Time Elctma. 614-761-1100 

OR Hillsboro, Wyie Dist Grpi . 503-64(^6000 

OR Portland Time Elcima. 503-684-3780 

PA Horsham, Pioneer/Delaware Valley... 216674-4000 

PA King of Prussia Time Elctma. 215-337-0900 

PA Pittsburgh, Pioneer/Pitlsburgh. 416782-2300 

TX Austin, Pioneer. . 512-835-4000 

TX Austia Time Elctma .. 512-339-3051 

TX Austia Wyle. 512-834-9957 

TX CarrolltoaTime Elctma .. 214-241-7441 

TX Dallaa Milgray. 214-2461603 

TX Dallaa Pioneer Std.. 214-3867300 

TX Houstoa Pioneer Elctma. 7169865555 

TX Houstoa Time Elctma. 716530-0800 

TX Richardsoa Wyle-Dallas. 214-23699^ 

UT Salt Lake City, Wyle Dist Grp. . 801-974-9953 

UT W. Valley City, Time Elctma . 801-9768181 

WA BellevuaWyle. 206453-8300 

WA Redmond TirneElctrna . 206882-1600 

Can Calgary, Albi, Deskin Sia. 4034662106 

Can Edmontoa Oeskin Sia. 4064662106 

Can Markham, OnL Deskin Sfe.. 4164761412 

Can Ottawa OnL Deskin Sfe.. 6167261099 

Can Richmond ac. Deskin Sfe.. 604-2764963 

(^ St Laurent, Qua, Deskin Sfe. . 514-331-2860 

Can Transcona Man, Deskin Sfe. .. 403-4662106 

Can Trura Nova Scotia Deskin Sfe.. 902-8969228 

Can Vancouver. BC, Deskin Sfe... 604-324-8343 

Can Willowdaia OnL Milgray Elctma. 4167564481 


TELEDYNE ROTOLITE, P.O. Box 398, Owea Wl 54460, 
Tel: 806524-0105, TWX: 7169863017; Sfe. h^r: J. F. 
Stickel 

TELEDYNE RYAN ELECTRONICS, 8650 Balboa Ava, 
San Diega CA 92123* Tel: 6165666400, TELEX: 696 
028, TWX: 910-3361174; EmpL: 600; Sfe. Mgr.* JE. WalBn 

TELEDYNE SEMICONDUCTOa 1300 Terra Bella Ava, 
PO Box 7267, Mountain View, CA 940367267, Tel: 416 
9669241, TWX: 910-379-6494, FAX: 416967-1590; FSC 
Na: 15818; EttytL: 200 


Local Sales Offices & Reps 

AZ Phoenix, Sun State Tech... 602-220-0595 

CA Agoura Northern Tech. Sfe.. 816991-(X)91 

CA Fountain Valley, Dyna Red ina. 714-545-3255 

CA Mountain View, Teledyne Semiconductor 

... 415-968-9241 

CA San Diego, Bestronlcs ... 6166961111 

CO LakewoodCANOAL.. 3069367128 

FL Altamonte Springa SEC .. 407-6824800 

<3A Atlanta EMA .. 4044461215 

IL Northbrook,DollnSfe.Ca . 3124966770 

IN IndianapoliaLuebbeSfe.Ca ......... 317-8467389 

MD Columbia LD. Lowery Ina ............ 301-381-0225 

MD OwincoMilfe,WalkenHovck.......... 301-3569500 

MA Nonfood Tefedyne Sernicomfoctor... 617-7669420 
Ml Farmington Hiite, Luebbe Sfe. Ca ..... 313489-8828 

MN Eden Prairia Com Tek.. 612-941-7181 


NorUi American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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Manufacturefs and Sales Offices Directory 


TENNEY 


MO Florissant. HiTec Central Inc. . 314-831-9377 

NJ Fairfield,Tech.Applications&Mklg.... 201-575-4130 

NJ Wyckoff, North E^Compa.. 201-848-1100 

NY Rochester, Micro-Tech Mktg. . 914-338-7588 

NY Smithtown, North East Compa . 516-724-0310 

NC Raleigh, EMA. 919-847-8800 

OH Cleveland, LuebbeSlaCa . 216-333-0425 

OR Portland, Electronic Engrg. Sla. 503-639-3978 

PA Broomall, LD. Lowery Inc. . 215-356-5300 

PA Pittsburgh,LuebbeSlaCa . 412-364-0490 

TX HoustoaBonser-PhilhowerSla. 713-782-4144 

ITT Bountiful Anderson Assoa . 801-292-8991 

WA Redmonct Electronic Engrg. Sla. 206-883-3374 

Wl NorthbrooK Dolin Sla Ca . 414-482-1111 

Local IXstributars 

CA ElMontaMarshallinda . 818-459-5500 

CO Denver, Integrated Elctma Corpi. 303-292-6121 

FL Altamonte Springa Marshall Inda. 305-767-8585 

FL Miami, All American . 305-621-8282 

FL Orlando, Chip Supp. . 305-298-7100 

IL Elmhurst Semiconductor Specialists 

. 312-279-1000 

MA Framingham, Now Elctma. 508-872-5876 

Ml Livonia Chelsea Elea Dia Grp.. 313-525-1155 

TX Addison, Quality Compa. 214-733^00 

TX Dallaa Omni Pro Elctma . 214-233-0500 

Can Pointe Ciaira Qua. Future. 514-694-7710 


TELEDYNE SOUD STATE, A Div. of Teledyne 
Relaya 12525 Daphne Ava, Hawthoma CA 90250, Tel: 
213-777-0077, TWX: 910-321-4610, FAX: 213-779-9161; 
FSC No.: 63745; Sfe. Mgrj Tom Garland 

. 6 * 1644-1650 


Local Sales Otfices & Reps 

AL Huntsvilla Advanced Comf^ Mk^ ... 205-881-5493 

AZ Scottsdala Arcom Sla. 602-947-5745 

CA Saratoga Teledyne Solid State . 408-996-9944 

CO Englewo^ Thoison Rod<y Mta. 303-799-3435 

CT Stratford Vista Assoca. 203-375-5456 

FL Clearwater, HHP Assocs, Ina. 813-797-4447 

FL Pompano Beach, HHP Assoca, Ina ... 305-971-5750 

FL Winter Pic, HHP Assoca, Ina . 305-740-0320 

GA Doravilla Advanced Compa Mktg. .... 404-448^7025 

IL Glen Ellyn, Teledyne Solid State. 312-858-1090 

IN Kokomo, Schillinger Assoca. 317-455-2708 

lA Cedar Rapida Stan Clothier Ca . 319-365-1717 

KS OlathaC-Tron . 913-8290073 

MD Towson,Arbotek Assoca. 301-8260775 

MA Marlborough, Vista Assoca. 617-481-9277 

MN Minneapolia a Clothier Ca. 612-944-3456 

MO St LouiaRothKopf & Assoca . 314-961-4485 

NJ aanford. Teledyne Solid State. 201-272-0020 

Albuquerqua Reptronix. 505-292-1718 

NY Mount Vernon, Friedman-Smith Elctma 

. 914064-4866 

NY Syracusa lA Hotze Co. . 316455-8807 

OH Daytort J. C. Hof^etter Co. . 5162961010 

OH Medina J-CHofstetter Co.. 216241-4880 

PA Cherry Hill, Vantage Sla .. 609-4240777 

PA Hickory, J. C. Hofstetter Co.. 412-3562305 

TX Austia Knjvand Assoca. 512-4410777 

TX Dallaa Khivand Assoca. 214-437-3355 

TX Houston, Knivand Assoca. 7169560741 

UT Salt Lake City, Thorson Rocky Mta ... 801 -9767969 

WA SeattlaTekrepElea. 2062862047 

Can Calgary, Albi. Deskin Sla. 4064662106 

Can Edmontoa ^b.. Deskin Sla. 4064662106 

Can Markham, Ont, Oeskin Sla. 416-4761412 

Can Ottawa Ont, Deskin Sla. . 6167291099 

Can St Laurent, Qua, Deskin Sla .. 514031-2860 

Can Transcona Mao, Deskin Sla . 4064662106 

Can Vancouver. Deskin Sla .. 604-324-8343 

Local Distributors 

AL Huntsvilla Pioneer Elctma. 205-837-9300 

AL Huntsvilla Time Elctma . 206721-1133 

AZ Phoenix, Wyle. 602-2492232 

AZ Tempa Time Elctma. 602-967-2000 

CA Agoura Hilla Time Elctma.. 816707-2890 

CA Anaheim, Time Elctma . 714-937-0911 

CA Caiabasaa Wyle. 818-8899000 

CA Camarillo, Milgray/Los Angeles. 8064844055 

CA Chatsworth, Time Elctma.. 8169967200 

CA IrvInaWyleDistCa. 714-8669953 

CA Rancho Cordova Wyle. 916-6365282 

CA San Diego, Time Elctma. 6195861331 

CA San Diego, Wyle Dist Grp.... 6195669171 

CA Santa Clara Wyle Dist Grp. . 406727-2500 

CA Sunnyvala Time Elctma. 406734-9888 

CA Torranca Time Elctrha. 216320-0880 

CO Englewood Time Elctma. 306799-8851 

CO Thornton, Wyle Dist Grp . 306457-9953 

CT Cheshira Time Elctma. 206271-3200 

CT Oranga Milgray/Cona . 206795-0711 

FL Altamonte Springa Pioneer Elctma ... 407-834-9090 

FL Dania Summit.. 3069296253 

FL Deerfield Beach, Roneer/Florida . 306428-8877 

FL Ft Lauderdala Time Elctma .. 306484-7778 


FL Orlanda Time Elctrha. 407-841-6565 

FL Winter Pk, Milgray/Fla. 407-647-5747 

GA Atlanta Electro-Air/Georgia . 404-351-3545 

GA Atlanta Milgray. 404-3969666 

GA Atlanta Time Elctma . 404-984-0126 

GA Norcrosa Pioneer . 404-4461711 

GA Norcrosa Time Elctma. 4044484448 

IL Addisoa Pioneer/Chicago. 312-4969680 

IL Arlington Heighta Milgray/Chicago ... 312-2561212 

IL Wood Dala Time Elctma. 312-3590610 

IN IndianapoliaF^oneer/Indianapolis .... 317-8497300 

KS Overland Pk, Milgray/Kansas City .... 916236-8800 

MD Columbia Milgray/Wash.. 301-621-6169 

MD Columbia Time Elctma. 301-964-3090 

MD Gaithersburg, Pioneer/Wash.. 301-921-0660 

MA Burlington, Milgray/New England. 617-272-6800 

MA Peabody, Time Elctma . 617-532-6200 

Ml Livonia Plonoer/MIch.. 3165261800 

MN Eden Prairia Pioneer . 612-944-3355 

MN Edina Time Elctma .. 612-8361250 

MO St Louia Time Elctma . 314-391-6444 

NJ Marlton, Milgray/Delaware Valley. 6099865010 

NJ Rnebrook Time Elctma. 201-882-4611 

NY Buffak), Summit Dist . 716-887-2800 

NY E Syracusa Time Elctma . 315432-0355 

NY Farmlngdate, Milgray Elctma . 5184299800 

NY Haupauga Time Elctma. 516273-0100 

NY Pitlsford Milgray. 7163869330 

NY Rochester, Summit Dist . 716334-8110 

NC Charlotta Pioneer . 704-527-8188 

OH Cleveland Milgray/Cieveland. 216-447-1520 

OH Cleveland Pioneer/Cleveland . 216587-3600 

OH Dayton, Pioneer/Dayton. 5162369900 

OH Dublia Time Elctma. 614-761-1100 

OR Hillsboro, Wyle Dist Grp . 503-6496000 

OR Portland Time Elctma. 503-684-3780 

PA Horsham, Pionea^/Delaware Valley... 215-6744000 

PA King of Prussia Time Elctma. 216337-0900 

PA Pittsburgh, Pioneer/Pittsburgh. 412-782-2300 

TX Austia Pioneer . 512-8354000 

TX Austia Time Elctma. 5163393051 

TX Austia Wyle/Austin . 512-834-9957 

TX Carrolltoa Time Elctma . 214-241-7441 

TX Dallaa Milgray/Dailas . 214-2461603 

TX Dallaa Pioneer Std. 214-3867300 

TX Houstoa Pioneer Elctma. 7169865555 

TX Houstoa Time Elctma. 716530-0800 

TX Houstoa Wyle/Houston. 7168799953 

TX RichardsoaWyle/Dallas . 214-2369953 

UT Salt Lake City, Wyle Dist Grp .. 801-974-9953 

UT W. Valley City, Time Elctma . 801-9768181 

WA BellovuaWyle. 206453-8300 

WA Redmond Time Elctma .. 206882-1600 

Can Calgary, Albi, Deskin Sla. 4064662106 

Can Edmontoa Aid, Deskin Sla. 4034662106 

Can Markham, Ont, DesWn Sla. 4164761412 

Can Ottawa Ont, Deskin Sla. 6167291099 

Can Richmond EC.. Deskin Sla. 604-2764963 

Can StLaurentQue, DesWn Sla. . 514-331-2860 

Can Transcona Mao, DesWn Sla . 4034662106 

Can Turo, Nova Scofia DesWn Sla. 902-8969228 

Can Vancouver,aC, DesWn Sla. 406324-8343 

Can WlllowdalaOnt, Milgray Elctma. 4167564481 


TELEDYNE THERMATICS, Teledyne Inds, Inc, P O 
Box 909, Elm City, NC 27822, Tel: 919236-4311, ESYLNK: 
62877220, FAX: 9192363613; FSC Na: 12515; Sfe. Mgr: 
J. K Morris; Ofef. Mgr: J.H. Moms 

TELEFUNKEN, See AEG Corp. 

TELEGENiX, INC., Div. of Inductotherm Industriea 
P.a Box 5550, Cherry Hill, NJ 08034, Tel: 609424-5220, 
FAX: 609424-0889; Empt: 85; S/s. Mgr: Thomas W. 
Linton 

TELEMET, Geotel, Inc, 25 Davids Dr, Hauppauga NY 
11788, Tel: 5164367260, TWX: 519227-9850, FAX: 516 
231-7075; EmpL: 35 

TELEPACIFIC ELECTRONICS CO, INC, 772 N. Twin 
Oaks Valley Road San Marcoa CA 92069, Tel: 619744- 
4415, ESYLNK: 888065; EmpL: 25; S/s. Mgr: Vernon P. 
Cooke 

TELEPHONICS CORPORATION/PRD 

INSTRUMENTS, 770 Park Avenue, Huntington, NY 
11743, Tel: 5165496415/6102, TWX: 519222-4494, 
FAX: 516549-6046; FSC No.: 78711, 9N770; EmpL: 45; 
Sis. Mgr: Lori Mitchell 

TELEQUARZ-GMBH, See Raltron Electronics Corp. 

TELESIS CONTROLS CORP, Box 5000, Chilloootha OH 
45601, Tel: 614-642-3200, TELEX: 24-5451, FAX: 614- 
642-2037; EmpL: 61; S/s. Mgr: Chuck Bennett 


TELE-TECH CORPORATION, P.O. Box 790, Bozeman, 
MT 59715, Tel: 406586-0291, ESYLNK: 316166, FAX: 
406587-0653; FSC Na: 62759; EmpL: 65; Sfe. Mgr: 
Charles Curtis 

TELETERMINAL CORP, Greenland NH 03840, Tel: 606 
431-1200; EmpL: 13 

TELEVISION EQUIPMENT ASSOCS, Box 393, Sa 
Salent NY 105990393, Tel: 914-7668893, FAX: 914-766 
9158; EmpL: 10 



ENGINEERING. INC. M 


FAX: 201-686-7971 

TENNEY ENGINEERING, 109 Springfield Rd, Unkm, NJ 
07083, Tel: 201-6867870, TWX: 7199864725; EmpL: 


204; Sfe. M^r: David W. Hanright. D*1209 

Loca/ Sales (Mces & Reps 

AZ Phoenix, Jayson Ca Ina. 602-867-1964 

CA Chatsworth, Environment Assoca. 8167091230 

CA San Carloa Tenney Engrg, Ina. 416595-8101 

CO Englewood Tenney Engrg, Ina. 306798-0955 

FL Winter Springa Equip Sla. 3066994053 

IL Des Plainea Tenney Engrg, Ina. 312-6993190 

MD Wheaton, Brimberg Ste.. 301-9462670 

MA Weymouth, Tenney Engrg, Ina . 617-3490266 

Ml Warren, Dietrich & Assoa. 316751-4990 

MO Blue S^nga Tenney Engrg, Ina . 8162297667 

NJ Union, Tenney Engg, Ina . 201-6867870 

NY LiverpooL G B Assoca. 315-457-8758 

OH Cincinnati, Dietrich & Assoa. 516984-8924, 

OH Independenca Dietrich & Assoca. 216-642-7965, 

OR Portland High Purity Chem.. 5062490966 

PA Pittsburgh, Dietrich & Assoa. 412-892-2992 


TX Garland Carey, McMahill & Assoca Ca 

. 214-681-1414 

Can St Laurent Qua, John G. Weisa Ltd 

. 514-337-5022 


Tenney 


Environmental 
Test Chambers 


Quality Reconditioned 
Equipment 


Sale • Rental 


CO^ LN^,Mechanical 
, Systems Available 


Electronic Test 
Instrumentation 


NationoIJy Call 
l-(800)-732-3457 
In California 
H800)-272-4225 

RAG ELECTRONICS, INC. 

21418 Parthenia St. Canoga Park, CA 91304 • (818) 998-6500 
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TENNEY __ Manufacturers and Sales Offices Directory 

TEL LABS, INC, Sfemice, Ino, 154 Harvey R(l, PO Box 


375, Londonderry. NH 03053, Tel: 603^5^8994. TWX: 
710-220-1844, ESYLNK: 332592; FSQ Na: 
94322;Multiple; EmpL: 100; Sis. Mgr: Robert D. Brown 

TELONIC/BERKELEY, Berkeley lnd& Irxx. P.Q Box 
277. Laguna Beach. CA 92652. Tei: 714»494r9401. FAX: 
714-497-7331; FSC Na: 04423; Err^: 50; Sfs. Mgr: 
Christopher CIvissie 

TELPAR, INC.. 4137 Billy Miteheii Rd. Box 796, Addteon. 
TX 75001, Tel: 214-233-6631, TELEX: 73-2561, FAX: 214- 
233-8947; EmpL: 28; Sis. Mgr.* Bob Reynolds 
..... D*1115 

TELTEC, INC., 789012th Ava S, Minneapolis, MN 55425, 
Tel: 612-854-9632, TELEX: 42-301; FSC Na: 57856; 
EmpL: 5; Sis. Mgr: Victor Vachhani; Dist. Mgr: Victor 
Vachhani 

TELTRON, INC., 2 Riga Lane^ Birdsboro PA 19508, Tel: 
215-582-2711, TBEX: 4990805, FAX: 215-582-0851; 
FSC Na: 28287; EmpL: 35; Si^. Mgr.* Clyde Mock 

TEMKCAL/EDWARDS HIGH VACUUM INTL, The 
BOC Group, Ino, 2850 Seventh St, Berkeley, CA 94710, 
Tel: 415-841-5720. TWX: 910-366-7366; EmpL: 200 

TEMP-FLEX CABLE, INC, 11 Depot Streets. Grafton, MA 
01560, Tel: 508-839-5987, FAX: 508-8394128; EmpL: 30; 
Sis. Mgr: P. Raymond Baril 

TEMPIL DIV, Big Three Inds, Hamiiton Blvd, a PiainfiekL 
NJ 07080, Tel: 201-757-8300, TELEX: 138-662, FAX: 201- 
757-9273; EmpL: 38; Sis. Mgr.* A P. Jeanguenin 

TEMPO INSTRUMENT, INC, 87 Modular Ave, 
CommacK NY 11725, Tel: 516-864-3700, TWX: 510-226- 
3787; FSC Na: 07031; EmpL: 205 

TEMPOSONICS, MTS Sya Corp, ill East Amos O, 
Plalnviow, NY 11803, Tel: 516-349-1950, TWX: 510-226- 
3787; Sis. Mgr.* Rix^ Leeds 

TEMPTRONIC CORPORATION 55 Chapel SL Newton, 
MA 02158. Tel: 617-969-2501, THEX: 200-119TEMP UR; 
ExnfA.: 1006; Sis. Mgr: Peter Johnson 

TENNELEC, 601 Oak Ridge Tpka, Oak RIdga TN 37830, 
Tel: 615483-8405. TWX: 810-572-1018, FAX: 615483- 
5891; EmpL: 96 

TENOR COMPANY, 17020 W. Rogers Dr, New Borfin, Wl 
53151, Tel: 414-782-3800, FAX: 414-782-0005; EmpL: 30; 
Sis. Mgr: P. Yoblln; Dist. Mgr: P. Yoblln 

TENSOLRE COMPANY, Subsidiary of Carlisle Corp, 
Old Post Rd, Rta 9A Buchanan, NY 10511, Tel: 914-737- 
5600, TWX: 710-573-2341; EmpL: 210; Sis. Mgr: William 
Dungan; Oisf. Mgr.* Jack Swindle 

TENSOR, Box 14843, Austin, TX 78761, Tel: 512-251-4131, 
TELEX: ITT 4940124, FAX: 512-251-5798; EmpL: 20 

TEN-TEC, INC, Industrial Park, Sevierville, TN 37862, Tel: 
615-453-7172, TELEX: 261337 ACTAUR; EmpL: 110; Sis. 
Mgr: Joe Redwine 

TEPRO OF FLORIDA 2608 Enterprise Rd, Clearwater, 
FL 33575, Tel: 813-796-1044; FSC No..* 15915; EmpL: 97; 
Sis. Mgr: Roger C. Mayo; Oisf. Mgr: Beverly Mayer 

. A»2048-2056 


Local Sales Offices & Reps 

CA Burbank, Modoo ... 818-848-2215 

CA Burbank MODCO . 818-848-2215; 

CA Palo Alto, MollardMktg.. 415-961-04561 

CA San Mateo, Melvin Sis. . 415-349^7445 

FL Cieanvater, Tepro of Florida. 813-796-1044 

IL Glencoe, Howard Benjamin. 312-835-0150! 

IL Northbrook Howard Benjamin Assocs. 

. 312-272-2900 

MA Hopkinton,BerkshireElctms. .. 617-435-9356 

NJ Whippany, American Distrs... 201-428-0510 

NY Great Neck Pacent Engrg... . 518482-4678 

OH Cleveland Cornponents, Ina ... 216-234-6366 

OH Cleveland Cornponents, liKX. 216-243-9200 

TX Dallas, Elctm. Prods. Reps. . 214-341-2666 

TX Lewisville, Electronic Prods... 2144364772 

Local Di^ritHJtors 

FL FortLauderdalaNRCEIclrn& ........ 305-772-4500 

LA Lafayetta R£43h's ElcImsL... 318-233-0105 

LA Lafayette, Ralph's Elctms. Suppl . 318-233-0105 

NJ EnglwoodCliffs,ElymatInds. ........ 201-947-7331 

NY MeMlleGenelOO lnds... 516-673-7200 

NC RaleighSERadioSupp.. 919-828-2311 


TERADYNE CONNECTION SYS, 44 Simon SL Nashua, 
NH 03060, Tel: 603-889-5156, TWX: 710-228-1431, FAX: 
603-889-2128; FSC Na: 31413; EmpL: 1,100; SIs.Mgr: D. 
Murphy 

TERMINAL DATA CORP, 15733 Crabbs Branch Way, 
Rockvilla MD 20855, Tel: 301-921-8282, FAX: 301-921- 
8353; EmpL: 18; SIs. Mgr: Mark Tertelbaum 

TERMINAL SYS, See A & B Technical Services 

TERRA TECHNLG. CORP, 3860 148th Ave N.E, 
Redmond WA 98052, Tel: 206-883-7300, TELEX: 15- 
2070, FAX: 206-882-1412; Sis. Mgr: Greg Hoyte Sle Mgr. 

THE TEST GRP, INC, 10225 Barnes Canyon Rd, Ste A- 
109, San Diega CA 92121, Tei: 619450-1722, FAX: 619 
4599639; EmpL: 12; Sis. Mgr: J. Hypnarowski 

TEST PROBES, INC, 9178 Brown Deer Rd, San Diega CA 
92121, Tel: 619535-9292, TELEX: 188946, FAX: 619535- 
1260; FSC Na: FK95-3136706; S/s. Mgr: Hal Wardein; 
Dist. Mgr: Hal Wardein 

TESTRONICS, 1601-100 N. Glenville Dr, Richardson, TX 
75081, Tel: 214-238-8378, FAX: 214-6892061; FSC No.: 
62236; EmpL: 30 

TETRA-ETCH, W. L Gore & Associates, Inc, 1505 
North Fourth SL P.O. Box 1389, Flagstaff, AZ 86002, Tel: 
602-5291290, FAX; 602-527-0584 

TETRAGENICS, 55 E Granite P.O. Box 1338, Butte MT 
59701, Tel: 409782-9161, FAX: 409782-8405; EmpL: 40; 
Sis. Mgr: Jack Dunn 


Tettex Instruments 


FAX: 215-5398006 

TETTEX INSTRUMENTS, INC., PCl Box 281, Faiiview 
Village PA 19409-0281, Tel: 2195396050; EmpL: 100; 


Sfe. Mgr-Lewis P. Stuart.. 0*1354-1355 

Local Sales Offices & Reps 

CO Parker, Equal Elea, Ina. 303-841-8982 


FL Daytona Beach Shoree W. Rihm Assoc, Ina 

.. 904-761-7130 


IL Hawthorn Woode Ryan & Assoa Ina 

. 312-4392905 

IN Ft Wayne Science Sis, Ina . 219-622-7382 

LA New Orle^ Len T. Deloney. 504-394-1961 

MS Jackson, Len T. Deloney Ca. 601-825-0438 

NJ Englewood M. J. Seavy & Sone Ina .. 201-871-4343 

NM Albuquerque Brytec Sle. 509884-1123 

NY Rochester, M. J. Seavy & Sone Ina ... 719488-0084 

NC Goldsboro, Richardson Tech. Sle. 9197399590 

OH North Canton, Leldy Engrg. Sle. 219497-9585 

PA DevauK, M. J. Seavy & Sone ina . 219564-3692 

TX Austin, Len T.DetoneyCa. 512-327-6451 

TX Dallae Len T. Deloney Ca. 214-5995744 

TX Houston, Len T, Deloney Ca . 713-462-9972 

TX Houston, RQErb Co, Ina . 719497-8665 

WA Mercer Island Thomson Sle. 209232-7686 

Can Que/MontreaL Les Ventes ELBY. 514-367-2097 


TEVELEC, LTD, 977 Pantera CXive Mississauge Ontario, 
Canada L4W 2W6, Tel; 419624-5241, FAX: 419629 
2462; EmpL: 25; Sis. Mgr.-Chris Cottrell; Dist. Mgr: Eaii 
Echlin 

TEXAS INSTRS, INC, Box 809066, Dallae TX 75380, Tel: 
809232-3200 (ext 700), TWX: 9198674702; EmpL: 
80,000 

Texas ^ 
Instruments 

FAX: 508-6995200 

TEXAS INSTRUMENTS, Connectpr System, 34 

Forest SL MS 14-01, Attleboro, MA 02703, Tel: 509699 
5269, 5096993450, TELEX: 92-7708, TWX: 719349 
0566; Sis. Mgr.* Rick Heimann, SieMgr.; Disf. Mgr.* Bill 
HalLDIstr.SleMgr... B*1885;0*1542-1549 


Local Sades CXfices & fteps 

CA Santa Clare Texas Irratruments....... 4097492334 

CA WoodlandHilieTexasInsbrixne^ ... 919704-8100 
FL Altainorfte Springe Texas Instnjrneiits 

... . V ............... 407-260-2116 

MA Attlebora Texas Instrumenis .. 508-699-5245 

NC Charlotte Texas Instruments ......... 704-5234132 

TX Dallae Texas Instruments. . 214-9997550 


TEXAS INSTRS, Data Sys. Group, P. O. Box 809063, 
Daliee TX 753899063, Tel: 1-809527-3500, TELEX: 
73324 TEXINS DAL TWX: 910-8674702; Err^L: 80,696 

TEXAS INSTRS, Matte. & Controls Grp, 34 Forest SL 
Attlebore MA 02703, Tel: 617-6993800, TELEX: 92-7708, 
TWX: 719346-0566 

TEXAS INSTRUMEr^rrs, Data/Image Sensing 
(Opto), P.O. Box 655474 MS 8206, Dallae TX 75265, Tel: 
214-995-6611, TWX: 9198674702; EmpL: 80,000 
Worldwide 

TEXAS OPTOELECTRONICS, INC, 714 Shepherd Dr, 
Garland TX 75042, Tel: 214-487-0085, TWX: 519609 
3654, FAX: 214-276-8059; FSC Na; 63034; EmpL: 70; Sis. 
Mgr: Michael Bender 

TEXAS TRANSFORMER CORP, PC Box 860220, 
Plano, TX 75086, Tel: 214424-1581, FAX: 214424-1586; 
FSC Na: 1181; EmpL: 60; Sis. Mgr: Felix Smith 


TexSSaTE tNC 


FAX: 619481-5193 

TEXMATE, INC, 348 S. Cedros Ave, P.O. Box 2000, 
Solana Beach, CA 92075, Tel: 619481-7177, TELEX: 279 
247, TWX: 919322-1738, ESYLNK: 62035141; EnpL; 36 

. . 0 * 1417-1420 

Texmate employs no sales reps or local salesmen in the 
USA Instead we offer factory direct contact, fast delivery, 
and lower pricee 

LocaJ Sales (Mces & Reps 
Inti Taiwan/Taipei, Texmate (Taiwan Branch) 

. 8892-591-7685 

Inti U.K/Guemsey ChnnL isL Texmate LkL 

. (0481)53131 

Local Ostributors 

inti Austraiie Braemac Pty. Ltd. 8595966 

Inti France/Parie AK Electronique. 45795953 

Inti United Kingdom, MiHobut/Texmate ... 0929640003 

Inti W. Germany/Quickbom, Alfred Neye Enalechnik 

. 06 6121 

Can Edmonton, a K Nichols Ca Ltd. 409432-7746 

Can MontreaL R K Nichols Ca Lid.514-337-0425 

Can OttaweRRNicholsCaLId . 619727-3974 

inti Sweden/Skarholmen,AmerikanskaTeleprod 

.. 87 100620/109950 

Can Toronte R K Nichols Ca Ltd. 419851-8871 

TEXSCAN INSTRUMENTS, Texscan Corporation, 
3169 N. Shadeland Indianapolie IN 46226, Tel: 317-549 
4196, TELEX: 27-2110, TWX: 819341-3184, FAX: 317- 
547-2496; FSC No.: 23042; EmpL: 80; Sis. Mgr: Dan 
O'Conner 

TEX-TECHS CONNECTORS, Norwesco, 2633 Plastics 
Dr, Gastonie NC 28053, Tel: 704-8699161, FAX: 219 
6091929; EmpL; 150; Sis. Mgr.* F. Pellatt; Di^.Mgr:F. 
Pellatt 

TEXTCXDL TEST & INTERCONNECT PRODS. 
DEPT, 3M Electronic Products Division, P.O. Box 
2963, Austin, Texas 787692963, Tel: 519984-1800; Sis. 
Mgr.* Jim Stoddart 

T-F ELECTRONICS, 4903 Commercial Park Dr, Austin, TX 
78724-2638, Tel: 512-9298926, TELEX; 988 306, FAX: 
512-928-8210; FSC Na: 50307; EmpL: 6 

THALER CORP, 10940 N. Stallard PL Tucson, AZ 85737, 
Tel: 609742-5572, TELEX: 825193; FSC Na: 70770; 
EmpL: 7; Sis. Mgr.* Monika Oischewski 

THERMACX)RE INC, 780 Eden Road Lancaster, PA 
17601, Tel: 717-569-6551, FAX: 717-5694797; EmpL: 44; 
Sis. Mgr.'George Meyer 


North AmericOT offices only. For worldwide reps & distributors, see VoL W. EEM 1989 
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Manufocturers and Sales Offices Directory 


THOMAS 



Thermalldy Inc. 


The Innovator in semiconductor accessories. 


FAX: 214-241-4656 

THERMALLOY, INC., 2021 W. Valley View, P.O. Box 
810839, Dallas, TX 75381-0839, Tel: 214-243^21, 
TELEX: 203965; EmpL: 268; Ste.Afgr.-Larry Marshall; Dist. 


Afgr. Usa Wilson. C*1689 

Ljocai Sales Offices & Reps 

AL Huntsville^MontgorneryMktg,Inc. .... 205-830-0498 
AZ Phoenix,integratedSys.&OvcSI&... 602-971-6250 

CA Mountain View, Straube Assocsl . 415-969-6060 

CA San Diego, Interstate Mklg. Assoca ... 619-693-3220 
CA Woodland Hills, Interstate Mktg. Assocs. 

. 818-883-7606 

CO Denver, Undberg Co . 303-758-9033 

FL Maitland, EIR, Inc.. 305-660-9600 

GA Norcross, Mon^omeiy MMg, Ina. 404-447-6124 

ID Boise^ N. R. Schultz Ca. 208-377-8686 

IL Elk Grove Village, Oasis SI& Corfx .... 312-640-1850 
IN Ft Wayne, RO.Whitesell&Assoca .. 210432-5591 
IN Indianapolis, RO. Whiteseli & Assocsl 

. 317-350-9283 

IN Kokomo RO. Whiteseli & Assoca .... 317-457-9127 
KS Overland ParK Spectrum Sla. 913-648-6811 


KY Pewee Valley, RO. Whiteseli & Assoca 

. 502-241-1441 

Mi Grand Blanc, R O. Whiteseli & Assoca 

. 313-695-0770 

Ml Grand Rapida RO. Whiteseli & Assoca 


. 616-942-5420 

Ml SouthfiektRO. Whiteseli & Assoca . . 313-559-5454 
Mi St Joseph, RO. Whiteseli & Assoca .. 616-983-7337 

MN MinneapoTia Comstrand, Inc.. 612-788-9234 

MO Hazelwood, Spectmm Sia. 314-731-5151 

NH Salena Sales Engrg. Co^ Inc.. 603-893-5521 

NJ Cherry Hill, Trinkle Sla, Inc.. 609-795-4200 

NM Aibuquerqua Undberg Co. 505-881-1006 

NY Ithaca, Bob Dean, Ina . 607-257-1111 

NY MeMllaComtronic Assoca. 516-2494)505 

NY Wappinger Falla Bob Dean, ina . 914-297-6406 

NC Ral^h, Montgomery Mk^ Ina . 919-851-0010 

OH ancinnati,RO. Whiteseli & Assoca... 513-521-2290 
OH Cleveland, RO. Whiteseli & Assoca .. 216-447-9020 
OH Columbua RO. Whiteseli & Assoca .. 614-888-9396 

OH Dayton, RO. Whiteseli & Assoca . 513-298-9546 

OR Beaverton, N.R Schultz Ca. 503-643-1644 

PA Pittsburgh, RO. Whiteseli & Assoca .. 412-963-6161 

TX Austin, Ion Assoca . 512-331-7251 

TX Grand Prairia ion Assoca . 214-647-8225 

TX Houston, Ion Assoca. 713-537-7717 

UT Salt Lake City, Undberg Ca . 801-277-2643 

WA Bellevua N. R Schultz Ca. 206-454-0300 

Wl Brookfield, Oasis Sla Corp. . 414-782-6660 

PR San Juan, Electronic Tech. Sla, Ina ... 809-798-1300 
Can Mississauga Ont, Tech-Trek Ltd.. 416-238-0319 


THERMAX WIRE CX5RP, 32-02 Unden PL Flushing, NY 
11354-2897, Tel: 718-939-8300, TELEX: 645587, TWX: 
710-582-2551, FAX: 718-886-3704; FSC Na: 12814; 
EmpL: 220; Sfs. Mgr: R Prusak 


THEim^fDISC 


FAX: 419-525-8344 

THERM-O-DISC, INC., Sub. Emerson Elec. Co., 
1320 South Main SL R O. Box 3533 MansfiekL OH 44907, 
Tel: 419-525-8500, TELEX: 987455 . B«1402,1921 

THERMODYNE INTERNATIONAL LTD, 20850 a 
Alameda Long Beach, CA 90810, Tel: 213-603-1973 FAX: 
213-603-1929; FSC Na: 29724; EmpL: 100-120; Sis. 
Mgr.* Walter Wolf 

THERMO ELECTRIC, 109 Fifth SL Saddle Brook, NJ 
07662, Tel: 201-843-5800, TELEX: 178127, FAX: 201-843- 
7144; EmpL: 375 

THERMOELECTRICS, See TECA 

THERMOLAB, 14713 Keswick SL N. Hollywood; CA 91605, 
Tel: 818-787-4084; FSC No.: 09152 


THERMOMETRICS, INC, 808 US. Hwy. 61, Edison, NJ 
08817-4693 Tel: 201-287-2870, TELEX: 844-387, FAX: 
201-287-8847; FSC Na: FSCM 58090; EmpL: 150; Sis. 
Mgr: John Carter, Jr. 

THERMONICS, INC, 3350 Scott Btvd, Bldg. 33 Santa 
Clara CA 95054, Tel: 408-496-6833 TELEX: 172-353 

THERMOSEN, P.O. Box 1254, Stamford, CT 06904, Tel; 
203-324-6123 FAX: 203-325-0798; FSC Na: 00428; 
Errv>L:20 

THERMOTECH DIV. OF MENASHA CORP, 1203 & 
5th SL HopMna MN 55343, Tel: 612-933-9400, FAX: 61 2 - 
933-9412; EmpL: 605; Sis. Mgr: Gene Christiansen 

THERMOTRON INDUSTRIES, A Venturedyna Ltd 
Co, 291 Kollen Park Dr, Holland, Ml 49423 Tel: 618-392- 
1491.TWX:810-292-6164,FAX:616-392-5643; Sfe. Mgr: 
John Condon/Oon Underrran 

THETA-J CORPORATION, 8 Corporate PL 107 Audobon 
Rd, Wakefield, MA 01880, Tel: 617-246-4000, TELEX: 681- 
7300, FAX: 617-246-1356; ErrpL: 75; Sfe. Mgr: William 


MO SLLouiaTimeEictma .. 314-391-6444 

NJ PinebrooK Time Eictma. 201-882-4611 

NY Famningdaia Iris Elctma. 516420-8400 

NY Hauppauga Time Elctma. 516-273-0100 

NY Johnson City, Marshall Inda. 607-798-1611 

NY ML Vemor\ OAR IndL Elctma. 914-699-2224 

NY Rochester, Marshall Inda. 716-235-7620 

NY Rochester, Simoona Elctma. 716-3233230 

NY Syracusa Time Elctma. 315-432-0355 

NC Chartotta Pioneer . 704-527-8188 

NC Chartotta Time Elctma. . 704-522-7600 

OH Cleveiand; Pioneer . 213587-3600 

OH Dayton, Marshall Inda. 513-8934480 

OH Dayton, Pioneer. 5132339900 

OH Solon, Marshall Inda. 2132431788 

OR Beaverton, Almac Elctma. 503-629-8090 

OR Portland, Time Elctma. 503684-3780 

PA Horsham, Pioneer . 215-6744000 

PA King of Pnjssia Time Elctma. 215^7-0900 

PA Pittsburgh, Pioneer . 412-782-2300 

TX Ausitia Pioneer . 512-8354000 

TX Carrollton, Marshall Inda . 214-2335200 

TX Dailaa Pioneer. 214-3837300 

TX Houston, Ptoneer. 7139835555 


Riedel 

THICKFILM INTERNATIONAL, Rt 1-Box 830, Indian 
Head MD 20640, Tel: 301-3737400; EmpL: 21; Sfe. Mgr: 
P. Gunctotra 

THIELEX PLASTIC CORP, See ITW Thielex 

THINCO DIV, HULL CORP, Davlsville Rd, Hatboro, PA 
19040, Tel: 213672-7800, TELEX: 6532933800, FAX- 
215-672-7807; FSC No.: 06405; EmpL: 8; Sfe. Mgr: John 
L Hull 

THIRD DOMAIN, INC,P.O.Box 17568,Tucson, AZ 85731- 
7568, Tel: 6032931820, TELEX: 275008; EmpL: 9; Sfe. 
Mgr: Kelli Dayton 

THIRD WAVE INSTRUMENTS, INC, 268 B Cambridge 
SL Burfington, MA 01803, Tel: 617-2730779, TELEX: MO 
6503065552; EmpL: 12; Sfe. Mgr: Daniel C. Wiswell 

THOMAS & BETTS CORPORATION, 1001 Frontier 
Road Bridgewater, NJ 08807, Tel: 201-6831600, TELEX: 
324899, TWX: 701-4839230, FAX 201-707-2704; FSC 
Na: 59730; ErrpL: 2000; Sfe. Mgr: Rich Kampf 
. C*1551-1553 


Ijocal Sales Offices & Reps 

CA Irvina Thomas & Betts Coqx . 714-4730430 

CA San Josa Thomas & Betts Corp. . 403248-9111 

IL Naperville, Thomas & Betts Corpi. 312-357-0404 

MA NorweH Thomas & Betts Coip. . 617-871-6204 

Can Mississauga, OnL Thomas & Betts Cord 

. 4138831010 

Local Di^butors 

AL Huntsvilia Marshall Inda . 205-881-9235 

AZ Phoenix, ElctraSupp....... 602-2731199 

AZ Tempe, Time Elctma. 602-967-2000 

CA Anaheim, Time Elctma . 714-937-0911 

CA Chatsworth, Time Elctma. 8139937200 

CA El Monta Marshall Elctma. 813442-7204 

CA Irvine, Marshall Elctma . 714-8535050 

CA Milpitaa Marshall Elctma.. 4034939600 

CA Riverside, Elctra Supp. . 714-6837300 

CA Sacramento, Marshall Elctma . 916-6339700 

CA San Diega Marshall Elctma. 6135739600 

CA San Diego, Time Elctma. 6135831331 

CA Sunnyvale, Time Elctma...... 403734-9888 

CA Torrance, Time Elctma. 2133230880 

CO Englewood Time Elctma. 303799-8851 

CO Thornton, Marshall Inda . 303-451-8383 

CT Cheshire^ Time Elctma. 203271-3200 

CT Wallingford Marshall Elctma . 2032633822 

FL Altamonte Springs, Pioneer. 305-834-9090 

FL Deerfield Bch, Pioneer . 3034238877 

FL Ft Lauderdale, Time Elctma.. 303974-4800 

FL Orlando, Time Elctma . 305-841-6565 

GA Atlanta, Time Elctma/Atianta. 404-4464448 

GA Norcrr^ Marshall Elctma . 404-9235750 

IL EBc Grove VL Pioneer . 312-437-9680 

IL Schauntourg, Marshail/Chicago. 312-490-0155 

IL Wood Dale; Time/Chicago . 312-3530610 

IN Indianapoiia Pioneer/Indiana. 317-8437300 

MD Columbia, Time Elctma. 301-964-3090 

MD Gaithersburg Marshall Inda. 301-8439450 

MD Gaithersburg, Pioneer. 301-921-0660 

MA Boston, Marshall Elctma. 617-6530810 

MA Peabody, Time Elctma . 617-532-6200 

Ml Grand Rapids, Pioneer. 618-6931800 

Ml Livorxa Marshali/Michigan . 3135235850 

Ml Livonia, FHone^/Michigan. 3135231800 

MN Minnetonka, Pioneer. 612-944-3355 


THETA-J 


Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 90404 


1026 6th Avenue, 
Oakland, CA 94606 


Thermotron 


Environmental 
Test Chambers 


Quality Reconditioned 
Equipment 


Sale • Rental 


CO\ LN2, Mechanical 
Systems Available 


Electronic Test 
Instrumentation 


Nationally Call 
H800)-732-3457 
In California 
l-<800)-272-4225 


RAG ELECTRONICS, INC. 

21418 Parthenia St. Canoga Park, CA 91304 • (818) 998-8500 


EEM1989 


North American offices only. For woridwide reps & distributors, see VoL W. 
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THOMAS 


Manufacturers and Sales Offices Directory 


TX Staffbrci Southwest Eictms.. 713-24(M000 

UT Salt Lake City, Marshall ind& ......... 801-485-1551 

UT Salt Lake City, Time Elctma .......... 801-973-8181 

WA Bellevue^ Almac Elctma . 206-643-9992 

WA BdlevuaMarshallInda............... 206-747-9100 

WA SpokanaAlmacElctma .. 509-924*9500 


THOMAS ELECTRONICS, INC., 100 Rivervlew Dr, 
Wayna NJ 07470, Tel: 201-696-5200, TWX: 310-685- 
3326, FAX: 201-696-8298; FSC Na: ;01852; Empl: 380; 
Sfe. Bruce Piaget, VP Sla 

THOMSON ELECTRON TUBES & DEVICES CORP, 
Thomson CSF, 40 G Cormnarca Totowa Mi 07511, Tel: 
201-812-9000, TWX: 710-987-7901, FAX: 201-812-9050; 
EmpL:20; Sis. Mgr-VkAof PasXore 

THOMSON ELECTRON TUBES & DEVICES CORP, 
Special Products Div, 550 Mount Pleasant Ava, Dover, 
NJ 07801, Tel: 201-328-1400, TWX: 510-601-3852, FAX: 
201-328-1747; Sis. Mgr: Patrick Strombonl 

THOMSON PASSIVE COMPONENTS CORP, 6203 
Variei Ava, Unit A, Woodland HiilaCA 91367, Tel: 818-887- 
1010, TELEX: 408067, TWX: 310-371-9759; Empt: 150; 
Sfe. Mgr.-Geoff Edge 

THORDARSON MEISSNEH Components Corp. of 
Amer, Electronic Center, Ml Carmel, IL 62863, Tel: 618- 
262-5121, TWX: 510-525-2254, FAX: 616-263-3150; FSC 
Na: 96256; EmpL: 600; SlEs. Mgr.-Jim Andersen 

THOR ELECTRONICS, 321 Pennsylvania Ava, Linden, NJ 
07036, Tel: 201-486-3300, TELEX: 138 968, FAX: 201- 
486-0923; EmpL: 50; S/s. Mgr.-Jack Rose 

THORN EMI ELECTRON TUBES INC, 23 Madison Rd, 
Fairfiekt NJ 07006, Tel: 201-575-5586, TELEX: RCA 
221236 TEGI, FAX: 201-575-8717; EmpL: 25; Sis. Mgr: 
Michaei R Avery 

THORN EMI TECHNOLOGY INC., 8601 Dunwoody PL 
Atlanta GA 30350, Tel: 404-587-0017, 800-243-2572, 


FAX:404-587-3791 .. D«1356 

Ljocal Sales Offices & Reps 

AZ Scottsdale. 602-994-5400 

CA Irvine.... 714-261-0141 

CA Sunnyvale. . 408-732-9027 

CO Denver. 303-841-5755 

IL Chicago. 312-530-7850 

IN Indianapoiis . 317-842-1120 

MA Andover. 508-475-9332 

NM Albuquerque . 505-884-9644 

OH Columbus..... 614459-2890 

PA Philadelphia. 609428-6060 

TX Dallas. 817-481-4087 

VA Manassas. 703-631-1766 


THREE-FIVE SYS, INC, 10230 & 50th PL Phoenix, AZ 
85201, Tel: 602-496-0035, TELEX: 510-601-1436, FAX: 
602-496-0168; FSC Na: 70365; EmpL: 300; Sfe. Mgr: Bob 
Faris; fXsf. Mgr.* Tom Zemites 

3M CO, see listing under letter "M" 

THUNDER SCIENTIFIC CORP, 623 Wyoming S.E, 
Albuquerqua NM 87123, Tel: 505-265-8701, 800-872- 
7728; EmpL: 26; Sis. Mgr: J. L Bennewitz 

TIDEWATER TECHNOLOGICAL, INC, 611 Industrial 
Pk. Dr, Newport Newa VA 23602, Tel: 804-874-2800, FAX: 
804-874-7890; EmpL: 30 

TIF INSTRUMENTS, INC, 9101 MW. 7th Ava, Miami, FL 
33150, Tel: 305-757-8811; EmpL: 500; Sfe. Mgr: Tom 
Wolff; D/Sf. Mgr.’Matt Marthinson 

Til INDUSTRIES INC, 1385 Aleon SL Copiagua NY 
11726, Tel: 516-789-5000, TELEX: 144631, FAX: 516-789- 
5063; S/s. Mgr.’Jim Roach 

TIL-TEK LIMITED, 500 Van Buren SL PO. Box 550, 
Kemptvilla Ontario, Canada KOG 1 JO, Tel: 613-258-5928^ 
TELEX: 053-4370, FAX: 613-258-7418; Sfe. Mgr: Hector 
Boudreau 

TIMBER-TOP, Hopkins Rd, Box 517E, Watertown, CT 
06795, Tel: 203-274-6706^ FAX: 203-274-8041; FSC Na: 
06773; Empl: 5; Sfe. Mgr: W. E Fischer 

TIMECO, INC, 1035 - 26th SL PO. Box 8038, Huntington, 
WV 25705, Tel: 304-523-5149; EmpL: 7; Sfe. Mgr: James 
E Myers 

TIME LOCK, INC, 87 Water Mill Lana Great Neck, NY 
11021, Tel: 516487-0690, FAX: 516487-0927; Empl: 6; 
Sfe. M^ Ernie Odierria 


TIME MARK CORP, 11440 E Pine SL Tulsa OK 74116, 
Tef: 918-438-1220, FAX: 918-437-7584; Empl: 60; Sfe. 
Mgr.’Steve Purple; Dfef. Mgr.’Steve Purple 

TIMEPLEX, INC, 400 Chestout Ridge Rd, Woodciiff Laka 
NJ 07675, Tel: 201-930-4600, TELEX: 178200, TWX: 710- 
990-7270; FSC Na: 7035-0001; Empl: 15006; Sfe. Mgr: 
AlanKazanoff 

TITAN AC POWER SYSTEMS, See Compact Power 
Co. 

TITCHENER, E H, & CO, 1 Titchener PL Binghamton, NY 
13902, Tel: 607-772-1161, TWX: 510-252-1985, FAX: 607- 
771-0264; Enr^L: 235 

TIW SYSTEMS, INC, 1284 Geneva Driva Sunnyvate, CA 
94089, Tei: 408-734-3900, TELEX: 346352, FAX: 408-734- 
8979; Empl: 100; Sfe. Mgr: Debora Holt-Thompson 
(Amplifiers) 

TL INDS. INC, 2541 Tracy Rd, Northwood, OH 43619, Tel: 
419-666-8144, FAX: 419-666-6534; Empl: 100; Sfe. Mgr: 
Ted Stechschutte 

TMC SYSTEMS (ARIZ) INC, See Dale Electronics, 
ino 

TNR TECHNICAL, INC, 45 Jefryn Blvd. West, Deer Park, 
NY 11735, Tel: 516-242-4800; Empl: 35; Sis. Mgr: Jerrold 
Lazarus 

TNR TECHNICAL, INC, 402-S. M Lake Blvd, Altamonte 
Springa FL 32701, Tel: 407-767-2411, FAX: 407-767- 
2414; Empl: 8; Sfe. Mgr: Wayne Thaw 

TOBE DEUTSCHMANN LABS, INC, 550 Turnpike SL 
Canton, MA 02021, Tel: 617-828-3366, FAX: 617-828- 
3048; FSC No.: 21966; Empl: 30; Sfe. Mgr: T. 
Deutschmann, Jr. 


TOCOSAMERICA 


FAX: 312-364-7317 

TOCOS AMERICA, INC., Tokyo Cosmos Electric 
Co., Ltd., 565 West Golf Road Arlington Heighta IL 
60005-3904, Tel: 312-364-7277; Empl: 2,000; Sfe. Mgr: 


Joseph D.Tanney. A«2144-2145 

Local Sales Offices & Reps 

AL Huntsvilla Electramark, Ina. 205-830-4400 

CA Los Angelea Universal Compa Co. ... 213-641-4255 

CA Santa Clara SynelectMktg Co.. 408-244-9900 

GA Norcrosa Reptrpn Eictms, ina. 404-446-1300 


FL Altamonte Springa Semtronics Assocs, ina 

. . 407-831-8233,800-432-0200 

FL Clearwater, Semtronics Assoca, Ina .. 813-461-4675 
FL FL Lauderdala Semtronics Assocs, ina 


. 305-731-2484 

GA Norcrosa Eiekamark, ina. 404-446-7915 

IL Downers Grova Munak Sla .... 312-963-6400 

IN Indianapolia DM Assoca . .. 317-842-4424 


lA Cedar Rapkfe, Cahill Schmitz & Howa Ina 


. . 319-377-8219 

MD Randailstown, Chesapeake Indl Mktg 

. . 301-653-0476 

MA Framingham, Gallagher Assoca, Ina .. 508-626-2346 
Ml GrandRapidaMittimoreSis,ina ..... 616-942-9721 

Ml Novi Miltimore Sis, Ina. 313-349-0260 

MN MinneafX}lia Northstar Comps, Ina ... 612-553-1888 

NY Islandia Schmitt Indl Mktg CorpL. 516-582-5888 

NY Pittsford, Franklin Sla Corpi. 716-248-8251 

NC Raleigh, Micro Sla Ina. 919-881-0007 

OR Beaverton, Harry Levinson Co.. 503-690-1312 

PA Philadelphia Check Assoca, Ina... 215-487-3007 

TX Piano, B & R Elctma . 214-985-0028 

WA Seattia Harrry Levinson Ca . 206-382-1300 

Can Islington, OnL Pipe Thompson Ltd. ... 416-236-2355 
Can Montreal Qua, Versatech Electroniqua ina 

... 514481-0196 

Local Distributors 

CA Van Nuya EW Elctma. 818-782-9020 

FL Ft Lauderdala Reptron Elctma, Ina .. 305-735-1112 

FL Tampa Reptron Elctma, Ina.. 813-854-2351 

GA Noixxosa Reptron Elctma, ina. 404446-1300 

IL Schaumburg, OPS Elctma, ina. 312-884-6620 

IL Schaumburg Reptron Eict^ Ina .... 312-882-1700 

IN Indianapolia mar Elctma . 317-633-6699 

MD Beitsviila Petricko Sis, ina . 301-937-4960 

MN Livonia Reptron Eictms, ina. 313-525-2700 


MN Minneapofia K & H EIcbna CKstbg. Corpi 

.. 612-553-1312,800-328-8515 


MN Minnetonka Reptron Elctrha, Ina__ 612-938-0000 

NJ Kenilworth,VentronicaIna .. 201-272-9262 

NJ Whippany,ADI-AmericanDisto,lna... 201-428-0510 

NY Buffaia Summit Dista . 716-887-2800 

NY Hempstead, Davis Elctma. . 516-483-9200 

OH Cincinnati Schuster Elctma, Ina. 513489-1400 

OH Worthington, Reptron Elctma, Ina .... 614-436-6675 

TX Austia Southwest Elctma, Ina .. 512-837-8971 

TX Dailaa Off the Shelf Compa ...........214-247-0052, 

800-231-8057 

TX Dailaa Southwest Elctma, Ina. 214-234-3050 

TX Ft Worth, C & W Elctm. Suppi Co. .... 817-831-0395 
TX Richardson, Comp. Technig Corpi .... 214437-2211 

TX Richardson, Off the Shelf Compa.214-2384)80a 

800-648-5387 

TX Stafford, Southwest Elctma, ind. 713-240-4000 

WA Seattia KAM Divi^on/Harry Levinson Ca 

. 206-382-1300 

Wl Mequoa Lake-View Elctma CorpL .... 414-377-8250 


TODD 

PRODUCTS CORP. 

FAX: 516-231-3473 

TODD PRODUCTS CORP., 50 Err^y Blvd, Brentwood, 
NY 11717, Tel: 516-231-3366, TWX: 510-227-4905; Empl: 


250 ..L.. D«2087-2114 

Local Sales Offices & Reps 

AL Huntsvilla Glen White Assoca. 205-882-6751 

CA Calabasaa QuadRep Southern ... 818-887-3711 

CA Inrina Quadrep Southern. 714-727-4222 

CA San Diego, QuadRep Southern . 619-560-8330 

CA San Josa Quantum Coefficient Sya .. 408-432-1070 
CO Englewood Thorson Rocky Mtn. Ina 

. 303-799-3435 

FL Clearwater, Glen White Assoca... 813-726-0577 

FL Ft Lauderdala Glen White Assoca ... 305-977-5885 

FL Sanford aw. Mltscher Co.. 305-322-7141 

GA Norcrosa Glen White Assoca . 301-321-7235 

IL Arlington Heighta Coombs Assoca ... 312-439-9810 

MD Baltimora Glen White Assoca. 301-321-7235 

MA Hingham, Northeast Repa. 617-749-8700 

Mi Grand Rapida JFCO . 616-949-1020 

Ml RosevillaJFCO .. 313-771-8241 

MN Minneapoiia a K Sales Assoca. 612-571-1001 

MS Jackson, Glen White Assoca. 601-856-5411 

MO Grandview, Hanis-Hanson Ca. 816-763-6200 

MO St Louia Hams-Hansom Co. . 314432-3611 

NH Nashua Northeast Repa .. 603-880-8199 

NJ Princeton, Murtronic Assoca. 609-394-3737 

NY Great Neck, F & F Metro Ina . 516482-4080 

NC Raleigh, Glen White Assoca. 919-848-1931 

OH Cleveland JFCO . 216-398-6300 

OH Gahanna JFCO. 614-476-3310 

OH VandaliaJFCO. 513-890-8322 

OR Portland Quadrep Crown. 503-6288320 

PA Pittsburgh, JFCO . 412-823-5400 

TN Gray, Glen White Assoca. . 615477-8850 

TX Cedar Park, Aid Elctma.. 512-4581938 

TX Houston, AID Elctma Ina. 718955-6204 

TX Irving AID Elctra Ina . . 214-7984761 

UT Salt Lake City, Thorson Rocky Mtn. Ina 

. 801-9787969 

VA Lynchburg Glen White Assoca. 804-385-6110 

WA Beilevua Quadrep Crown ............ 206-6488100 

Wl Miiwaukea Coombs Assoca.........: 414-351-6123 

Can Dowrisview, Ont, Electrornate indl Sla 

. 416-665-0221 

Can Nepean, Ont, Electromate indl Sla ... 613-829-6561 
Can Repemtigny, Qua, Electrornate indl Sla 

. 514-582-2638 

Can Surrey. BC, Enerlec Sla Ltd . 604-8881667 

TODD SYSTEMS, INC., 50 Ash SL Yonkera NY 10701, 
Tel: 914-9683400, FAX: 914-9683506; Empl: 45; Sfe. 
/Ifgr.’S. Edwards. A*2480-2483 

Local Distributors 

AL MoWla Kretzer's Ina. 205-4385611 

CA San Frandsca Arts Corpi. 418550-8605 

CA San Francisco, Delray Distr. . 418777-4405 

CT Norwalk, Park Distr.. 203-8582010 

FL Miami Gay Mar, Ina ... 305-371-0765 

FL Miami Bch, a Frank Ina. . 308861-8227 

GA Macon,GigaCorp... 912-7482897 

IL Skokia Sargent Welch Ina. 312-677-0600 

LA New Orieana Bailey Distr.. 504-9482461 

MD Bethesda Albee Sla .... 301-897-8088 

MA Revera Sozio's. 617-547-6900 

NJ Newark, Cotrapox, Ina.. 201-5881416 


North American offices only. For worldwide reps & distributors, see VoL W. 
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Manufecturers and Sales Offices Directory 


TORWIC 


NJ NewaiK Pinto Trading. 201-344-7748 

NY Long island City, K L Dalis. Inc. . 212-361-1100 

NY New York, GelbSla . 212-475-7940 

NY New York, Rosetta Elecx. 212-233-9088 

OH Dayton, K. Elctms.. 513426-1877 

PA Philadeiphia.H&ZSI&. 215-912-2500 

TX Houston, Cross &Ca. 713-673-3100 

TX Houston, Western Sis. . 713-869-^71 

VA Bailey’s Crossroads, Arya Corp:. 703-845-0800 

WA Seattia ForeigN Elctms. . 206-682-2761 

WA Seattle Pearl Elctms.. 206-622-6200 

EXP NY, New York, Able IntL Ltd.. 212-696-5300 


TOKIN AMERICA, INC., 155 Nicholson Ln. San Jose, CA 
95134, Tel: 403432-8020, FAX: 403434-0375; EmpL: 15; 
Sis. Mgr: Anthony R Costareila; Dist. Mgr: Antfrony R 
Costarella 

TOKO AMERICA, INC., 1250 Feehanville Dr., Mi 
Prospect,, IL 60056, Tel: 312-297-0070, FAX: 312-699- 
7864; ErnpL: 75; S/s. Mgr.* Jim Onodeia; Di^. Mgr: Mask 
Sullivan . A*1276-1277,1725; 0*2132-2133 


Local Sales Offices & Reps 

AL HuntsviHe, Toko America, Inc.. 205-830-0952 

CA Campbell, Kottmeier Assocs.. 408-371-8700 

CA Cup^no, Toko America, Inc.. 408-996-7575 

CA Irvine, Mission Ridge Mktg . 714-253-4626 

CA San Diego, Varigon-San Diego. 619-576-0100 

CT Danbury, Toko America, Inc.. 203-743-6871 

IL Mt Prospect Toko America, Inc.. 312-297-0070 

MA Needham Hgts., The Newscott Col, Inc. 

. 617-444-1923 

MA Newton, Elctm. Comp. Mktg.. 615-828-4243 

TN Rutledge, ECM. 615-828-5741 

Local Distributors 

CA Orange, Inductor Supp. . 714-978-2277 

MA Wilmington, Northstar Elctms.. 508-657-5155 

MN Thief River Falls, Digi-Key Corp. . 800-344-4539 


TONG HSING ELCTRN. INDS. LTD,31 E400St.Orem, 
ITT 84058, Tel: 801-226-1383, TWX: 453161 
EPHYCERAM, FAX: 801-226-1437; EmpL: 321; Sis. Mgr: 
Frederick R Hyatt 

TOPAZ, INC., 9192 Topaz Way, San Diego, CA 92123-1165. 
Tel: 619-279-0831, TWX: 910-335-1556, FAX: 619-569- 
8427; FSC Na: 06049; EmpL: 350; Sfe. Mgr: Dan 
Mathews, Dir. of Sis.; Dist. Mgr: Dan Mathews Dir. of Sts 

Please refer to Topaz’ sales representatives for distributor 
informatioa 

TOPFLIGHT, 160 East 9th Ave, York, PA 17404, Tel: 717- 
843-9901,800-233-9386, TWX: 510-657-4849, FAX: 717- 
845-6087; EmpL: 250; Sis. Mgr: Bill Qabattoni 


TOPWARD INSTRUMENTS, Div. of Hauman, Inc, 
2031 Ringwood Avenus San Jose, CA 95131, Tel: 403- 
434-0888, TWX: 510-101-2820, FAX: 408-434-9832; 
EmpL: 1006; Dist. Mgr: Thomas C. Trieu 


TORAD COIL CO, INC, 283 Unden Rd, Wayne, NJ 07470, 
Tel: 201-835-6195; Sfs. Mgr.-Dan Gupta 


TORELCO, INC, 14 Paine Ave, P. O. Box 560, Irvington, NJ 
07111. Tel: 201-374-8641; EmpL: 20; Sfe. Mgr: Stewart K 
Cook 


TRA NS FORMERS 


FAX: 713-977-5031 

TOREMA U.S.A., INC., 3911 Faimill Dr, Houston, TX 
77063, Tel: 713-977-2500; FSC Na: QB2R8; EmpL: 10; 
Sis. Mgr: David P. Sneiling. A*2477-2479 



Sfctoict' 


TRANSFORMERS 


FAX: 301-464-4657 

TOROID CORP. OF MARYLAND. 6000 Laurel-Bowie 
Rd, Bowis MD 207154037, Tel: 301-464-2100, TWX: 
713-826-0414; Sts. Mgr: David Gibson ... A*2484-2488 


Local Sales Offices & Reps 


AZ 

Phoenix,SaguaroSis. .. 

602-870-9242 

CA 

San Josa Marketing Ca. 

4052557376 

CA 

San Jose, Texd North. 

405272-6836 

CA 

Seal Beac^ Texel. 

2155959411 

IL 

Wheeling, Ed Joyner & Co. . 

7055251200 

MA 

Southbora Sullivan Tech. SI& . 

508-4852215 

MA 

Southboro, STS . 

508-4852215 

NY 

Great Neck F & F Metro. 

515482-4080 

NY 

Ludlow, Verro & Assoa. 

802-2255240 

PA 

Huntingdon Valley, Ed Leiby & Assocs. 

215-659-8938 

PA 

Huntington, Ed Leiby & Assoa. 

215-6558076 

VA 

Alexandria. Ed Leiby & Assoca . 

7053659039 


TEL 

^ PRODUCTS 



AM / INC. 



FAX: 816-763-2278 

TOROTEL PRODS. INC., 13402 S. 71 Hwy, Grandview, 

MO 64030-3199, Tel: 815761-6314; EmpL: 250; Sis. Mgr: 

H. Poland . A*1303-1323,2491-2486 

Local Sales Offices & Reps 


AZ 

Tempo, Gassner & Clark Co.. 

602-9659037 

CA 

Redwood City, Hickey ind Sta. 

415594-9978 

CA 

Santa Ana, California Elctm. Mktg .... 

714-8352702 

FL 

Orlando, Perrott Assoca. 

407-8350094 

MN 

Minneapolis, QDC Inda. 

915341-2214 

IL 

Chicaga Tristar Grpt,lna. 

312-593-0200 

IN 

Greenwood VcUentine & Assoca . 

317-8852260 

lA 

Hiawatha, Gassner & Clark Co.. 

3153955763 

MD 

Towson, Diddson Sla Ca . 

301-823-0923 

MA 

Weston, John Goode Assoca. 

617-2353900 

GA 

Atlanta, L&D, Ina . 

404-3957079 

MO 

St Louis, Abrams & Assoca . 

314-569-0447 

NY 

New Hyde Park, R P. Luce & Co, ina 

516-437-4550 

NY 

Syracusa Rep Tech. Ina . 

315-437-2845 

NC 

Raleigh, L & D, Ina .. 

9158755301 

OH 

New Lebanon, J. N. Bailey & Assoca 

513-687-1325 

CO 

Boulder. Stratford Grp.. 

3055353194 

TX 

Dallas, Tycom Sla Co.. 

214-9657368 

Wl 

Brookfield Tristar Grp, Inc. . 

414-782-2670 

Can 

Toronto, OnL Strategic Elctma . 

4156255381 

TOROTRON CORP., 519 South Fifth Ava, Mt Vernon, NY 

10550, Tel: 914-664-2050; EmpL: 14; S/s. Mgr: Miriam 

Zanger. 

. D*1357 

TORQ CORP, 32 W. Monroe SL Bedford, OH 44146, Tel: 

215232-4100, FAX: 215232-4104; EmpL: 50; Sis. Mgr: 

LeeSeabeck 






ELECTRONICS 

N C 


FAX: 201-363-6234 

TORWICO ELCTRNS. INC., 410 Oberlin Ava Souttt 

Lakewood, NJ 08701, Tel: 201-364-1800, TWX: 715725 

8343; EmpL: 200 . . 

Local Sales Offices & Reps 

A*2498-2499 

CA 

Burlingame, Long and Assoca. 

415342-6544 

CA 

El Cajon, KCE Corp. . 

6155851198 

FL 

Orlando, Gra-Meu^. 

305-6551971 

IN 

Noblesvilia Patco & Assoca. 

317-877-5986 

lA 

Blue Grass, Ensco Rep. 

315381-1466 

lA 

Mariod Ensco R^ . 

315377-8551 

KS 

Countryside, Ensco rep. . 

915384-0840 

KS 

Wichita, Ensco R^. 

316-6851070 

MD 

Riderwood W. S. Warrington & Assoa 

301-8258759 

MA 

Hingham, N.E Repa. 

617-749-8700 

MO 

Maryland Heighta Bisco Rep . 

314-4253935 

NJ 

Martton, BGR Assoca . 

6059851020 

NY 

Albany, Lynn Assoca. 

5154551239 

NY 

Buffalo. Lynn Assoca .. 

716-631-0054 

NY 

Great Ne^ Trionic. 

5154652300 

OH 

Akron, Eljay Assoa . 

2156653774 

OR 

Portland Abacus Sla. 

505777-8111 

PA 

Pittsburgh, Lynn Assoca. 

412-9351466 

TX 

Irving Kite Elctma Sla Co.. 

214-986-0321 



r^TOKO 

TOKO AMERICA, INC. 



SERVING A NATIONAL 
MARKET SINCE 1972 



CALL TOLL FREE: 

1 - 800 - 344-4539 

AK, PR.: 218-681-6674 
FAX; 218-681-3380 
701 BROOKS AVE. SOUTH 
P.O.BOX 677 

THIEF RIVER FALLS, MN 56701 


EEM1989 


North American offices only. FOr worldwide reps & distributors, see VoL W. 
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TOTAL 


Manufacturers and Sal^ Offices Directory 



FAX: 508-453-7395 

TOTAL POWER INTERNATIONAL, INC^ 418 Bridge 
SLLoweii^ MA 01850, Tei: 508-453-7272. TELEX: 948617; 


EmpL: 15 . D»2115-2117 

Ljocaf Sates Off ices & Reps 

AZ TetnpetThorEngrg. .. 602-438-8494 

CA Goieta,Thor8onCaofS.CaL . 805-964-8751 

CA U Joiia.ThorsonCaofS.CaL . 619-292-8525 

CA SignaiHiiLThorsonCaof&CaL. 213-595-0361 

CO Denver, WES.T.. 303477-8180 

FL FtLauderdaiaRaint)OwSis. . 305-733-9876 

QA Uiburn.ThePhiiiip-MatthewCorpL .... 404-381-1662 

iL Schaumburg, Defta Tech. SiSL. 312-310-0280 

iN indianapoHs, Mohrfieid Mktg. 317-546-6969 

iA Cedar Rapids, Compiete Sis,. 315-393-7610 

MA Framingham, JDS Repa .. 508-872-5876 

Mi Brighton, AP. Assocs.. 313-229-6550 

MN Oakdaia Compiete Sis.. 612-731-2923 

NJ Mountedn Lak^ Compoments for Elctma 

. 201-625-0900 

NC King, The Phiiiip-Matthew CorpL. 919-983-9790 

OH Bedford, AP. Assoca . 216475-0485 

PA dibsonia, Lynn Assoca. 412443-3670 

UT Salt Lake City, W.ES.T. . 801-292-8787 

Wi BrookfiekL Deita Tech... 414-7814775 

Can Weston, Orrt, Wiiiagen Eictma. 416-748-3538 

Ljocal Di^butors 

FL Orianda GMi Dista. 305-658-1082 

GA Norcross, AppKed Power ina . 404-263-0421 

Mi Brighton, Appiied Power ina .. 312-227-3604 


TOWER ELECTRONICS, INC, 281 S Commerce arete, 
Fridtey, MN 55432, Tei: 612-571-3737, FAX: 612-571- 
5605; Ste. Mgr.* Biase Oes Marais 

TOYOCOM USA INC, 617 E Goif RoL, Sta 1 ia Ariington 
Heights, iL 60005, Tei: 312-593-8780. FAX: 312-593-5678; 
Bvpi: 10; Sis. Mgr.- Seiichi Omoto.. A«1491 

TOYO SPECTRUM CORP, 2934 Corvin Driva Santa 
Ciara, CA 95051. Tei: 408-720-8877, TELEX: 297584 
TEAM UR, FAX: 408-720-9643; Ste. Mgr.* Bo Bjamo 

TRACEWELL ENCLOSURES, INC, 567 Enterprise 
Dr, Coiumbua OH 43081, Tei: 614-846-6175, 800-848- 
4525, FAX: 614-8464450; EmpL: 30; Sis. Mgr: Waiter G 


Waidron..... CM110-1112 

IjocsJ Sates Offices & Reps 

AZ Phoenix, Hannah-Hiii.. 602-431-1771 

CA Garden Grova Advanced Digitai Grp. 

. 714-897-0319 

CA Mountain View. Thorson West. 415-964-9300 

CO BroomfieicL Hannah-Hiii. 303460-0602 

CT HartfortLOEMMktg&Sia.. 203-241-1612 

ID Idaho Falls, Hannah-Hiii. 208-529-0671 

IL Chicaga Computer & Sya Sla. 312-830-7711 

MA Franklin. OEM Mktg.&Sla. 508-5284983 

NH Salem,OEMMktg&Sla . 603-893-0009 

MM Aibuquerqua Hannah-Hiii . 505-292-4098 

OH Cieveiand, Five Star Elctma. 218-349-1611 

TX Irving Space Elctma .. 214-251-3636 

UT Salt Lake City,Hannalv44iil . 801-364-0606 

Wi Waukesha, Computer & Sya Sla ..... 414-544-1411 


TRA-CON, INC, 55 North SL Medford, MA 02155, Tel: 617- 
391-5550; EmpL: 55; Sfe. Mgr.* Dan Romanow 

TRACOR FLIGHT SYSTEMS, INC, Tracer, Inc, A 
Westmark Co, 1241 E Dyer Rd, Santa Ana, CA 92705, 
Tel: 714-662-0333. TWX: 518-601-1467 FSI HDQT; FSC 
Na: 6B468; EmpL: 550; Ste. Mgr.* A Mallamo/J. Stempson 

TRACOR INSTRUMENTS, 6500 Tracor La, Bidg 27, 
Austin, TX 78725-2100, Tel: 512-929-2051, TWX: 910- 
874-1366. FAX: 512-929-2747; EmpL: 10,800; Sis. Mgr: 
WilRam R Murphy, Otef. Mgr.* Will Hoover 

TRACOR PAKTRONICS, Westronics, Inc, 2441 
Northeast Pkwy, Ft Worth, TX 76106, Tei: 817-625-2311, 
800-433-2880, TB.EX: 629 00631, FAX: 817-625-1068; 
EmpL: 30; Sis. Mgr: W. C. Preston 


814 North American 


FAX: 813-886-2794 

TRAK MICROWAVE CORP., 4726 Eisenhower Blvd, 
Dept E-9, Tampa FL 33634, Tei: 813-884-1411, TELEX: 
52-827, TWX: 818-876-9140; FSC Na: 12855; Sis. Mgr: 


Toby Gant . A0855-1859 

Ljocal Sales Offices & Reps 

AZ Mesa Fetty/Schoenduve. 602-241-9009 

CA El Segunda Fetty/Schoenduve. 213-3224991 

CA Mountain View, Disman Bakner. 415-969-3010 

CA San Diega Fetty/Schoenduve. 619-292-5136 

CO Parker, Howard Assoca . 303-841-5755 

FL Melbouma Jerry Wiiliama Ina. 407-259-7700 

GA Uwrenceviite, M. Lader Co.. 404-985-8057 

IN Ft Wayna TX Sla Indiana. 2194894447 

IA Cedar Rapkte, JJl Sla Engrg.. 319-393-2232 

MD Columbia M. Lader Ca. 301-381-1550 

MD Conowingo.M. Lader Ca. 301-378-3449 

MA Andover, Bee Assoa. 508475-2124 

MO MarylandHeightaEnsco-RepIna .... 314423-3935 

NY LiverpooLR&D Assoca. 315-457-0100 

NY New Rochella Ascor Elctma . 914-235-8838 

NC Greensboro, M. Lader Co.. 919-674-8970 

PA Lafayette HilL M. Lader Co. . 215-825-3177 

TX Austia Thorson Co... 512-345-1985 

TX DallaaThorson Ca. 214-233-5744 

TX Houston, Thorson Co. . 713-558-8205 

WA Seattte, Datacom Assoca. 206-285-2525 

Can Nepean, Ont, Ncngay Entpra .. 613-723-1858 

Can Richmond, EC, Norgay Entpra. 604-275-1121 

Can Toronto, OnL Norgay Entpra . 416-259-9663 

Can Westmount Quo, Norgay Entpra. 514-932-3233 

Local Distributors 

CA Mta View, Comstock Distrs, ina. 415-969-3010 

IL Des Plaines, Compucon Distr, Ina .... 312-827-9444 

MA Reading, Compucoi Distr, ina. 617-944-6875 

NY Ronkonkoma CcKTipucon Distr, Ina... 516499-1211 

PA Conshohocken,MLC Distrs, Ltd....... 215-825-3177 


TRAK MICROWAVE LTD, TRAK Microwave Corp, 
3/4 Lindsay Court Dundee Technig. Pk, Dundee Scotland 
DD2 1TY, Tel: 44-382-561509, TELEX: 76266, FAX: 44- 
382-562643; Eir^L: 30 


SYSTEMS 

DIVISION OF TMMKxowmcm 


FAX: 813-886-2794 

TRAK SYSTEMS, Div. TRAK Microwave Corp., 

4722 Bsenhower Blvd, Dept E-9, Tampa, FL 33634-6391, 
Tel: 813-884-1411, TELEX: 52-827, TWX: 810-876-9140; 
FSC Na: 11165; Sis. Mgr: Thomas L Roberts 

. D-1197-1201 


Local Sales Offices & Reps 

AL Huntevilie, Magaro & Assoca. 205-882-0827 

AZ Phoenix, J. Smith Assoca. 602-267-0981 

CA Mta View, Tech Mkfo. Assoca Ina .... 415-968-0102 

CA San Diego, L L Stoakes, Ina .. 619452-1600 

CO Parker, Howard Assoca . 303-841-5755 

FL Sarasota, Bass Assoca. 813-922-9538 

GA Atlanta, Me^o & Assoca. 404-451-8862 

IN Ft Wayne, TX Sla Indiana. 219489-4447 

MD Annapolis, Blackwood Assoca. 301-268-3669 

MA Wayland; High-Tech Sla, Ina . 617-653-3838 

NM Albuquerque, J. Smith Assoca. 505-345-6501 

NC Raleigh, M. Lader Ca. 919-848-3253 

PA Philadelphia, Rabal Assoca. 215-922-6914 

TX ArfingtoaJT. Houston Assoca... 817-265-2931 

WA Bellevue Tasco, Ina. 206-453-1414 

Can Nepeaa OnL Norgay Entpra . 613-723-1858 

Can Rfchrnond, EC, Nor^y Entpra. 604-275-1121 

Can Toronto, OnL Norgay Entpra . 416-234-8966 

Can Westmount Que, Norgay Entrpa. 514-932-3233 


TRANCXDR, 108 N. High SL PO. Box 907, San Sabe TX 
76877, Tel: 915-372-6127; EmpL: 6; Sis. Mgr: William F. 
Mayfield 

TRANSAMERICA DELAVAL, INC, See IMO Deiaval, 
Inc, CEO Instruments Div. 

TRANSAMERICA DELAVAU See IMO Deiaval, Inc., 
Gems Sensors Div. 


Trans American Transformer, Inc. 


FAX: 516-928-0852 

TRANS AMERICAN TRANSFORMER 26 Hulse Rd, 
E setauket NY 11733, Tel: 516-928-0762; FSC Na: 
61610;EmpL:30... A«2488 

TRANSCO PRODUCTS, INC, 1001 Flynn Rd, Camarllto, 
CA 93011-6003, Tel: 805-987-8007, TELEX: 857579, FAX; 
805484-0830; FSC Na: 82152; EmpL: 325; Sis. Mgr: 
Jerry Fricke Dir. of Mktg 


TRANSDUCERS 
a SYSTEMS 


FAX: 203-481-8937 

TRANSDUCERS & SYSTEMS, A Prime 
Technology Company, Twin Lakes Rd, P.O. Box 185, 
N. Branford CT 06471, Tel: 203481-5721, TWX: 710-452- 


3092; EmpL: 60; Sis. Mgr: J. L Jamieson .. B*1996 

Local SeJes Offices & Reps 

CA Huntington Beach, Transducer Sya ... 714-969-7690 

CA Santa Clare Tech-Ser, Ina. 408-496-1004 

IL DesPlaineeMarslandAssoca ....... 312-298-2620 

IN Indianapolie Marsland Assoca, Ina ... 317-293-5437 

IA Marion, Marsland Assoca. 319-373-0566 

MD JoppeEtectra-Tech . 301-877-0344 

MN Minneapolie MarsteTKi Assoca . 612-5454481 

MO St Louie Marsland Assoca. . 314-991-1399 

NJ Hillsdale CB Assoca, Ina. 201-644-6230 

NY Rochester, TAE-REP . 716-586-8710 

NY Schenectady, TAE-REP, Ina. 607-692-3705 

NY Whitney Point TAE-REP, Ina . 607-692-3705 

OH Dayton, RIXAN Assoca .. 513-2784216 

OH Stow, Rixan Assoca, Ina . 216-686-2909 

PA Bensatem Etectra-Tech . 215-245-7455 

TX Houstoa Electric Control Assoca. 713-771-5944 

TX Lewisville Electric Control Assoca.... 214-221-3143 

VA Dumfriee Etectra-Tech . 7086786962 

WI New Berlia Marsland Assoca, Ina .... 414-786-6611 


TRANSDUCER SYSTEMS, INC, 1510 Delp Dr, 
Kulpsville PA 19443, Tel: 215-2564611, FAX: 215-256- 
4214; EmpL: 310 

TRANSDUKTOR, INC, See Ulveco, Ina 

TRANSENE, Rte 1, Rowley, MA 01969, Tel: 508-948-2501, 
FAX: 508-948-2206; EmpL: 21; Sis. Mgr: K Femino 

TRANSFORMER DESIGN, INC, 7901 W. Clinton, 
Milwaukee WI 53223, Tel: 414-368-5300; Sis. Mgr: Fred 
A Lewis 

TRANSFORMER TECHNOLOGIES, INC, 52 Putnam 
SL Mt Vemoa NY 10550, Tel: 914-668-1600, FAX: 914- 
6684794; EmpL: 10; Sis. Mgr: Thomas Quagiteri 
. A»2501 

TRANSICOIL, INC, Trooper Rd, P.O. Box 99, Worcester, 
PA 19490-9990, Tel: 215-277-1300, TWX: 510-660-0132; 
FSC Na: 82686; EmpL: 290; Ste. Mgr: P. Schoenacker 

TRANSICOIL INC, Penn Airborne Producte 950 
industrial Hwy, Southamptoa PA 18966, Tel: 215-355- 
3400, TELEX: 834-759, FAX: 215-322-2194; FSC Na: 
25805; EmpL: 41; Ste. Mgr.* Claude Merder 

TRANSISTOR DEVICES, INC, 274 a Salem SL 
Randolph, NJ 07869, Tel: 201-361-6622; FSC Na: 09004; 
EmpL: 600; Ste. Mgr.* J. A Gilson 
.. 0*1358-1362,2164-2165 


Local Sales Offices & Reps 

AL Huntsville Hughes Assoca, Ina. 205-533-9108 

AZ Sootsdate, Dave Menegay & Assoca 

.. 602-994-9519 

AR El Dorade Kemp Engrg. Ca Ina ...... 501-862-5869 

CA Bakersfield FLW, Ina. 805-398-0720 

CA CampbeltSMA. 405S70-6900 

CA CanogaPk,FLW,lna . 805-984-0167 

CA Carlsbad FLW, Ina ................... 619434-5251 

CA Costa Mese FLW Ina . 714-751-7512 

CO Denver,Elcom,Ina .. 303-337-2300 


offices only. Fbr woridwide reps & distributors, see VoL W. EEM 1989 























































































































Manufacturers and Sales Offices Directory 


TRIPLE 


CT ChesWre,MECO. 203-271-0026 

GA Norcross, Hughes ASS0C&, ina . 404-622-1587 

GA Warner Robins, Hughes Assocs, ino 

. 912-477-1889 

IL Wheeling. Ed Joyner & Co . 312-520-1200 

IN Carmel, Fred Dorsey &ASSOO, Inc..... 317-844-4842 

lA Des Moines, The Beams Co.. 515-255-1148 

KS Shawnee Mission, The Beams Ca .... 913-631-0300 

MA Lexington, E F. Deifino. Inc. 617-862-1118 

MA Lowell, Klaasing Elctma. 505453-7272 

MA Reading, MECO. 617-944-6660 

Mi Ann Arbor, Ashby Assocs., Inc. 313-9954082 

MN Bloomington, IP Sis. Ca . 612-881-0549 

MS Corinth, Hughes Assocs., Inc. 601-287-2915 

MO St Louis, The Beams Ca. 314-434-8448 


NJ Englewood Ciif^ Power Conversion & Control (PC2) 

. 201-569-0015 

NJ Franklin Lakes, Power Conversion & Control (PC2) 


. 201-848-8900 

NM Albuquerque, Brytech Sis., Inc. 505-884-1123 

NY Robum Agencies, Inc . 914-968-1016 

NY Clinton, Advanced Comps. Corp.. 315-853-6438 

NY Erxlicott Advanced Correa Corp.. 607-785-3191 


NY New York, Power Conversion & Control (PC2) 

. 212-239-3133 

NY North Syracuse, Advance Components 


. 315-699-2671 

NY Northpoit, Data Lo^ Sis.. 516-754-3333 

NY Port Jefferson Station, Power Conversion & Control 

(PC2) . 518474-5696 

NY Rochester, Advanced Comps. Coip.... 716-544-7017 

NY Soottsville, Advanced Cornpa Corix... 716-889-1429 

NO Cary, Hughes Assoca, Inc. 919467-7029 

OH Arcanum, Ashby Assocs., Inc.513-461-2668, 

513-692-8713 

OH Lyndhurst Ashby Assocs., Inc. 216461-0826 

OK Tulsa, Kemp Engrg. Co, Inc. 918-6634501 

OR Porti^ Topp Engrg Sis. Corp. . 503-244-7265 

PA Pittsburgh, Ashby Assocs . 412-343-5105 

PA Southarnpton, Carnpbell Assoc. 215-322-6630 

TN Jonesboro. Hughes Assocs . 615-753-2719 

TN Nashville, Hughes Assocs. 615-871-0908 

TX Lewisvillo, Jim Hughes Co. . 214-221-1536, 

214-221-1538 

VA Alexandria, Dyna-Rep Ca . 703-354-1222 

WA Bellevue, Topp Engrg Sis Corp.. 206-747-5400 

WA Greenacres, Topp Engrg Sis Corp. ... 509-9284177 


PA Westchester. Russell Assocs. 215-696-0700 

NY Bay Shore, Russell Assocs. 516-666-6500 

NY Morrisvilla Naylor Elec Co.. 315-684-9620 

OH Cleveland, D. Steffen & Assocs. 216-461-8333 

TX Dallasy Russell Assocs. 214-699-0383 

WA Bellevue^ Russell Assocs. 206-455-3694 


TREND CIRCUITS, 44358 Old Warm Springs Blvd, 
Fremont CA 94536, Tel: 415-651-1150; EmpL: 35; Ste. 
Mgr: Mike Gunion 

TRENT, INC., 201 Leverington Ava, Philadelphia. PA 19127, 
Tel: 215482-5000, FAX: 215482-9389; EmpL: 55 

TRIAC ELECTRONIC SYSTEMS, INC, 87-27 Myrtle 
Ave, Glendale, NY 11385, Tel: 7184414759, TWX: 
221500 ASAS ATT TRIAC; EmpL: 35; Sis. Mgr: Victor 
Botnick 

TRIAD POWER SYSTEMS, See Fiskars Electronics 
Corporation 

THE TRIANGLE TOOL GROUP, INC, Cameron Rd, 
P.O. Box 1807, Orangeburg SC 29115. Tel: 803-534-7010, 
TELEX: 57-3498; FSC Na: 30106; Sis. Mgr: Herbert L Talt 

TRICON INDUSTRIES, INC, Brazing Albys & 
Chemical Products Div, 5000 Chase Sl Downers 
Grove, IL 60515-4012, Tel: 312-963-0220, FAX: 312-963- 
0269; EmpL: 15; Sis. Mgr: T. R Boedeker 

TRICON INDUSTRIES, INC, Electromechanical 
Division, 2325 Wisconsin Avenua Downers Grove, IL 
60515-4076, Tel: 312-964-2330, FAX: 312-964-5179; 
EmpL: 260; Sis. Mgr: Robert Stevens 

TRIDAK 1120 Federal Rd, Brookfield CT 06804, Tel: 203- 
775-1287, TELEX: 62009593, FAX: 203-775-4376; EmpL: 
20; Ste. Mgr-F. C. Herot 

TRI-DATA SYSTEMS, INC, 1450 Kifer Road Sunnyvale, 
CA 94086-5306, Tel: 408-746-2900, TELEX: 172282, FAX: 
408-746-2074; EmpL: 90 

TRIDYNE PROCESS SYSTEMS, DBI Industries, 80 
Allen Rd, So. Burlington, VT 05401, Tel: 802-863-6873, 
FAX: 802-860-1591; EmpL: 35; Sis. Mgr: Jean Garin 


TRIM-TRONICS, INC, Rta 20 East Cazenovia, NY 13035, 
Tel: 315-655-9528, FAX: 315-655-2149; EmpL: 20; Sfe. 
Mgr: James E Dowd 

TRINETICS INC, 55807 Currant Rd, Mishawaka, IN 46545- 
4899. Tel; 219-259-8535, FAX: 219-259-8552; FSC Na: 
3677; EmpL: 100; Sfe. Mgr: P. L Kamerer 

TRIO LABORATORIES, INC, 80 Dupont St, Plainview, 
NY 11803, Tel: 516-349-0400, TWX: 510-221-1861; FSC 
No.: 00638; EmpL: 60; Sfe. Mgr: Richard Freridng Dir. of 
Sls.&Mktg 

TRKDNICS, INC, P.O. Box 225, St Charles, IL 60174, Tel: 
312-232-9117, FAX: 312-232-0820; EmpL: 50 

TRK>TECH INTERNATIONAL, 355 Parkskte Dr, San 
Femandg CA 91340, Tel: 818-365-9200, TELEX: 
19481 IfTTI IMTL SFDO), FAX: 818-365-8210; EmpL: 266; 
Sfe. Mgr: Ron Nelson 


TRIPLE I, See PHI Technologies. Ina 



TRANSKINETIC SYS, 110 Shawmut Rd, Canton, MA 
02021, Tel: 617-828-3000; EmpL: 17; Sfe. Mgr: D. 
Pettijohn 


TRIGON/ADCOTECH, Dynatech, 100 S. Milpitas Blvd, 
Milpitas, CA 95035, Tel: 408-9464300. FAX: 408-263- 
9217; EmpL: 100; Sfe. Mgr: Gary Dotzler 



TRANSMAGNETICS, 210 Adams Blvd, Farmingdale, NY 
11735, Tel: 516-293-3100, TWX: 510-224-6420, FAX: 516- 
293-3793; FSC No.: 17755; EmpL: 44; Sfe. M^r: Fred 


Haber. D*1202-1205 

Local SsJes Officos & Reps 

Ml Livonia, Lowell Wendt Mktg . 313464-2722 

Ml Wyoming Lowell Wendt Mktg. 616-531-4499 

PA Doylostown,TISCToch.lnstr.Sls.) ... 215-3454110 

TX Carrollton, Seaton Corp. .. 214-380-0414 

WA Bellevue, Scientific Ovcs. NW. 206-747-5169 


TRANSMET CORP, 4290 Perimeter Dr, Columbus, OH 
43228, Tel: 614-276-5522,800-245-5253, TWX: 816493- 
2368, FAX: 614-276-FAXX; Sfe. Mgr: Ronald A 
Crossman; Ofef. Migr.'Amy L Holbrook 

TRANS METRICS, INC, 5325 Naiman Pkwy SteiE, Solon, 
OH 44139, Tel: 216-248-2229, TWX: 620 332 14, FAX: 
216-248-7780; FSC Na: 6625; EmpL: 20; Sfe. Mgr: James 
N. Dietrich 

TRANSTECTOR SYSTEMS, INC, P.O. Box 300, Hayden 
Lake, ID 83835, Tel: 800-635-2537, TELEX: 156- 
077TRANSTECPFLS, FAX: 208-772-9016; FSC No.: 
30992; EmpL: 150; Sfe. Afgr, Baice Braskich; Dist.Mgr: 
Shawn Thompson 

TRANS-TEK, P.O. Box 338, Rta 83, EIHngton, CT 06029, 
Tel: 203-872-8351, TELEX: 99207, FAX: 203-8724211; 
FSC No.: 27109; EmpL: 40; Sfe. Mgr: William R Padin 

TRAM-TEC CORP, Box 1044, Columbus, NE 68601, Tel: 
402-564-2748, FAX: 402-564-4946; EmpL: 46; Sfe. Mgr: 
Cliff Schroeder 


Local Sales Offices & Reps 

CA Redwood City, Woodworth Ca . 415-365-0252 

CA Tustin, Siena-Pacific Engrg Ca. 714-731-3411 

CO Lafay^e,Pierce-RobbinsAssoca .... 303-665-3296 
FL Palm Bch. Gardaia Russell Assoca .. 305-627-1503 

GA Atlanta, Russell Assoca . 404-255-8422 

IN Ft Wayna Scott Elctma Ina. 219489-5690 

lA Hiawatha Ard Sla Ca. 319-393-6392 

MD Bel Air, Russell Assoca. 301-879-9180 

MA Wakefield H.C.Jappe Co... 617-245-9359 


TRILOBYTE COMPUTER CORPORATION, 14477 
Catalina SL San Leandro, CA 94577, Tel: 415-895-1100, 
TWX: 916-350-0171, FAX: 415-895-2244; EmpL: 15 



FAX: 209-651-0188 

TRI-MAG, INC, 8210 West Doe Ava, Yisalia CA 93291, 
Tel: 209-651-2222, TELEX: (ITT) 4994462; FSC Na: 
64771; EmpL: 80. A*1678-1680; D*2118-2119 


Local Sales Calces & Reps 

AL Huntsvilla EPI, Ina . 205-534-3747 

CA Laguna Hiife, Electro-Venture. 714-581-9244 

CA Santa Clara C. R iOng & Assoca. 408-986-7551 

FL Plantation, EMS, Ina.. 305-587-7146 

IL Arlington Hgta, Coombs Assoca, Ina 

. 312-439-9810 

KS Overland Pk, EPL Ina . 913-642-9118 

MD UsbortWHHartmaierAssoc,ina.... 215-643-6691 

MS Jackson, EPL Ina. 601-856-6251 

MO St Louia EPL Ina. 314-962-1411 

NH Nashua Bell Controls . 603-882-6984 

OH Beachwood Elctra SIsmasters . 216-831-9555 

OK Tulsa Cunningham Cornpa . 918-665-3562 

OR Beaverton, W.J. Purdy Ca. 503-641-9373 


PA Monroevilla W.R Hartmaier Assoa Ina 

. 215-643-6691 

PA Willow Grova WJR. Hartmaier Assoca, Ina 


. 215-643-6691 

TX Austia Cunningham Cornpa. 512-258-1744 

TX Dallaa Cunningham Cornpa. 612-454-3086 

TX Houston, Cunningham Cornpa. 713-461-4197 


Wl Milwaukea Coombs Assoca, Ina. 414-351-6123 

TRIMM, INC, Div. of Newton instr. Co, 400 w. Lake SL 
Box 489, Ubertyvilia IL 60048, Tel: 312-362-3700, TELEX: 
728452, FAX: 312-680-3888; EmpL: 50; Sis. Mgr: Nancy 
Cedkins 


IMPROVED-DESIGN 
HEAT SINKS 



COMPLETE LINE 
OF NATURAL AIR 



We fabricate heat 
sinks to your 
specifications. 
Write for 
NEW CATALOG. 


‘tpan-'tec 


CORPORATION 



P.O. Box 1044 — Columbus, NE 68601 
Phone (402) 564-2748 




EEM1989 


North American offices only. For worldwide reps & distributors, see VoL W. 
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Manufacturers and Sates Offices Directory 


TRIPLETT 

CORPORATION 


FAX: 419-358-7956 

TRIPLETT CORPORATION, One Triplett Dr, Bluffton, 
OH 45817-9987, Tel: 419-358-5015, TWX: 810-490-2400; 
S/s. Mgrj Joel Wekfy; IXst. Mgrj Tony Aug^rger 
.. . D«1364-1365,1422-1425 


Local Sales Offices & Reps 

AZ Phoenix,Shefler-Kahn...... 602-257-9015 

CA Burlingame,Polach&Bensinger...... 415-697-2525 

FL Deerfield Beach, Jade Kmtek & Assocs. 

. 305-427-4202 

FL Maitland, Jack Kmtek & Assocs.. 305-628-4837 

GA Atlanta, Millar Eictms.. 404-261-6160 

KS Olathe^ SPS Assocs, Ltd.. 913-764-4460 

Ml Grosse Point Woods, A & D Elctra Sis. 

. 313-884-1956 

NJ Englewood Cliffy Masin Esco. 201-569-8868 

NY Hauppauga Masin Esco. 516-273-3500 

NY Mendon^MarcheseMarseyBarden ... 716-582-2240 

NC Raleigh. Miliar Elctms. ...... 919-828-8840 

Rl Uncoln, Adams-McGregor. 401-726-1300 

Rl West Warwick Adams McGregor, Ina 


TX Dallas, Eicom Mktg. Inc. 214-241-2166 

Local Distributors 

AL Birminghara Browneii-Eiectro. 205^23-4761 

AL Mobile, Brownell-Electro. 205-479-8581 

AZ Phoenix, MetermasterDiv... 602-437-1425 

CA Glendale, Western Elctra Supp... 213-245-1226 

CA Irvine; Meter Craft/Larson . 714-261-7135 

CA Los Angeles, Metermaster Div.. 213-685-4340 

CA Palo Alto, Metermaster . 415-960-8500 

CA San Metemnaster Div... 619-560-4841 

CA Santa Clai^ Dynametron. 408-727-6531 

CO Denver, Meter-master. 303-722-5766 

FL Hialeah, Kimball Elctra Lab. . 305-822-5792 

FL Miami, Brownell-Eleclro.. 305-884-3072 

FL Orlan^ Brownell-Electro.. 305-843-6770 

GA Atlanta, Brownell-Electro. 404-762-5181 

GA Atlanta, Process Meas. Control . 404-696-7481 

IL Countryside; Pacific Indicator .. 312-352-3500 

IL Elk Grove Vilis^ Meter-Makers ...... 312-439-5050 

IN Evansville; EiectroLabSvcs. . 812-423-5211 

IN Indianapolis, ELL Instrs. . 317-545-1373 

KS Overland Park Brooks Elea . 913-648-3131 

LA New Orleans. IndLlnstr. Works . 504-733-8355 

MD Gailhersburg,Pk>neer/lnst .. 301-948-2242 

MD SavagOi Pyttronic. 301-792-0780 

MA Waltham, Cafibron. 617-894-6440 

Ml Femdale; Ram Meter. 313-398-6767 

MN Minneapolis,Instr.Control .. 612-871-2514 

MO St Louis, ISLCorpi . 314-535-5760 

NJ Beiieville; Marshall Inst. 201-751-1190 

NJ New Foundland, Hodca Labs... 201-697-6111 

NY Clarence,TrottEkJtms. .. 713834-8500 

NY LLC, Metermod Instr... 7137234850 

NC Charlotte;Browneli-Electro .. 704-597-1270 

NC Raleigh,Brownell-Electro,Inc..... 919-876-6524 

NC Raleigh, Meter-Meterics, Div. of i.T.R .. 919872-5456 

NC Raleigh, Speed Instr. Div. Owen-Barbot 

. . 9198734919 

OH ClevelarKi, Pioneer/lnstnm . 213587-3600 

OH ClevelandWeschlerElec 2132332550 

OH Dayton, Pioneer/Dayton. 5132339900 

OK Tulsa,Tri-State Instr.. . 913836-0286 

PA Philadelphia, Sunshine Set _...... 2158735600 

PA Pittsburgh,CAM/RPC .. 412-9631885 

TN Knoxville Brownell-Electro . 6139633441 

TN Memphis, Brownell-Electro . 901-795-8487 

TN Memphie Instmment Repair Sve. 901-2788762 

TN Nashville; Browneli-Eiectro . 6158838230 

TX Beaumont Straughn Elec. 4098334563 

TX Dallas, Ultra Instr.. . 214-3578297 



ELECTFtONiCS 

(415)834-5888 


610 E 10th St . Oakland. CA 94606 



TX Garland Metermaster. 214-271-5671 

TX Houston, Meters & Instrc ..713644-1631 

TX Houston, Quality Instr. . 7135248528 

TX Odessa, Whitlock Instr. .. 915-337-3412 

VA Richmond Meter Metrics (LT.a) . 804-2731431 

WA Seattle, Eicher-Richards . 2035237888 

Wl Milwaukee; E-M Instrs. 414-272-7799 


TRIPP-LITE, 500 Na Orleans Chicago, IL 60610, Tel: 312- 
3231777, FAX: 312-6448505; EmpL: 80; S/s. Mgr.’ 
Priscilla Galgan; D/sf. Mgr.-Priscilla Galgan 

TRIRIDGE CORPORATION, 1116 W. Main SL Leesburg; 
FL 32748, Tel: 904-7288799 



TRONTECH, INC., 63 Shark River Rd, Neptuns NJ 07753, 
Tel: 201-922-8585, TELEX: 132445, FAX: 201-922-3903; 
EmpL;40 

TRULINE CORPORATION, P.O. Box 1469, Visalis CA 
932731469, Tel: 203747-1261, FAX: 203747-0280; 
EmpL: 85; S/s. Mgr: R W. Aubery 

TRW LSI PRODUCTS INC, PO Box 2472, U Jolla, CA 
92038, Tel: 613457-1000, TELEX: 697957, TWX: 913 
3331571, FAX: 6134536314; FSC Nc: 59621; EmpL: 
290; S/s./Migr.'AI Jonas, Dir. Sis.; D/sf. Mgr.* Ron Courtois 

TRW MICROWAVE, See FEI Microwave 

TRW RESISTIVE PRODUCTS DIV, See International 
Resistive Co. 

TRW TECHNAR, INC, TRW, Inc, 5462 Irwindale Ave, 
Irwindale; CA 91706. Tel: 818-3348250, FAX: 813963 
4781; EmpL: 500; S/s. Mgr.* George R Downs 


FAX: 603-627-6025 

TRM, INC, 401 Kelly Ave, Grenier Field Manchester, NH 
03103, Tel: 603827-6000; EmpL: 40; S/s. Mgr: A. Butts 

.. .. A0861-1884 


Local Sales Offices & Reps 

CA Pak) Alto, RF Assoc. 41&494-3331 

CA Santa Ana, Youngewirth & Olenick.... 714-8528788 

MD LaureL Mid-Atlantic Sis.. 301-7233955 

MA Chelmsford Matrix Sis. . 5034534000 

NJ Keansburg. Reps Five. 201-4933625 

TX Dallas, McDonald Assoc . 214-2333293 

VA Sterling, Beacon North. 7034732480 


TROMPTER ELECTRONICS, INC., Sterling 
Holding, 31186 La Baya Dr., P.O. Box 5069, Westlake 
Village, CA 913535069, Tel: 813707-2020, TWX: 913 
494-1210, FAX: 8137031040; FSC No.: 14949; EmpL: 
180; S/s. Mgr.* Dick Coleman; D/sf. Mgr.* Hap Gladish 
. C»1554 


Loca/ Sales CXfices & Reps 

AL Huntsville, Currie, Peak and Frazier... 2035331506 

AZ Phoenix, Aztec Entprs.. 602-944-9185 

CA Colton, Knight Ca . 613452-7196 

CA Los Angeles, Knight Co. . 2138732833 

CA Santa Clara, ISG. 4039831166 

CO Denver, Aztec Entpra. 3037735285 

CT FairfieW, L & M Assocs.. 203334-5005 

CT Waterbury, Underwood Sis.. 2037537566 

CT Wethersfield Underwood Sis.. 2035633046 

FL Melbourne, Currie Peak & Frazier .... 407-7248795 

FL Orlande Currie Peak & Frazier. 407-6558843 

FL Pace Cum'e Peak & Frazier. 904-9948599 

FL Tampe CurriePeak S Frazier . 8139631076 

GA Duluth, Currie Peak & Frazier . 404-497-9404 

IL Arlington Heighte Bemdt Assoce. 312-632-OdOO 

IN CarmeL Bemdt Assocs.. 317-844-0114 

KS WichIteBaka.. 313682-8411 

MD Lanham, Sel-Tronics. 301-731-8080 

MA LowelL Underwood Ste... 617-2538191 

Ml Sterling Hgls, Geotronix. 3132548520 

MN Edine EnQineering Prods. Assoc . 612-8339002 

MO StJohneBaka,. 314-4232252 

NJ Elmwood Park L & M Assoc Eng. Ree 

. 201-797-0441 

NM Albuquerque Aztec Entpre. 503262-1688 

NY Cllftoe TAE Repe. 513371-3117 

NY Getzvilte, TAE Reps.. 7136835008 

NY New York L & M Assoce Eng. Rep. .. 212-2438155 

NY Rochester, TAE Repe. 7135838710 

NY Whitney Point, TAE Repe . 607892-3705 

NC Charlotte Cunie Peak & Frazier. 704-8431702 

NC Greensboro, Currie Peak & Frazier ... 913273-6308 

OH Richfield Geotronix. 216-6598100 

OH Trotwood Geotronix. 513-854-5939 

OR Beaverton, Ev^reen Mktg Cc. 503-6438020 

PA Allison Park Geotronix . 412-487-1331 

PA Andalusie L & M Assoce... 213245-6658 

TN Smyme Currie Peak & Frazier . 615-4598743 

TX Argyle Milestek. 817-4537444 

UT Ogden, Aztec Entpre . 801821-1655 

WA Bothell, Evergreen Mktg.. 206-485-8063 

Wl Milwaukee Bemdt Assoce .. 414-5438400 

Can Markham, Ont, Corr^sonente Ltd ..... 41&4737200 

Can St Laurent Qua, Componetice Ltd ... 514-331-9930 

Can St Laurent Qua, Promark Eictme .... 514-7335344 

Local Distributors 

CA Los Angelee Knight Cc . 2138732833 

CA Santa Clare ISG Sle . 4039831166 

MD Lanham, Sel-Tronics. 301-731-8080 

MA LowelL Underwood Sle. 5032538191 

MN MinneapolieBortechSle .. 612-8339002 

NJ Elmwood Pk, L & M Assoce. 201-797-0441 

TX Argyle Milestek. . 817-4537444 



TS PRODUCTS, INC^ 12455 Branford SL Bldg. 22, Arlete 
CA 91331, Tel: 818896-6676; EmpL: 8; S/s. Mgr: Gene 
Samuel; CXst. Mgr: Gene Samuel. D*2248 

Local Sales Offices & Reps 

CA Corona Del Mar, Motion ControL Inc .. 7148758211 

CA Los Angelee TS Producte Inc. 818-896-6676 

CA Montebello,TUCULEngrg... 2137237397 


TTE 



FAX: 213-312-1055 

TTE, INCORPORATED, 11652 W. Olympic Blvd, Los 
Angelee CA 90064, Tel: 2134738224; FSC No.: 07766; 


EmpL: 30; Sis. Mgr: S. J. Sodaro. A*17231735 

Local Sales Offices & Reps 

MA Woburn, Cygnus Sle, Inc.. 617-9331395 

MD LaureL eSDS, Inc . . 301-9537884 


TTS-TELECOM TERMINAL SYSTEMS, Box 66369, 
Los Angelee CA 90066, Tel*. 2133939494, TELEX: 
3715831; EmpL: 18; Sfe. Mgr: L Winters 


TUCKER ELECTRONICS, Box 461966, Garland TX 
75046, Tel: 214-3438800, 803527-4642, TELEX: 73 
1726, TWX: 6281286a FAX: 2148430367; EmpL: 43; Sfe. 
Mgr: Don Stabeno 

TUNGSTONE BATTERIES, INC. 18 Billings SL Sharon, 
MA 02067, Tel: 617-784-2000, FAX; 617-784-5563; EmpL*. 
23; S/s. Mgr.* William OConneil 


TUSONIX 


FAX: 602-744-6155 

TUSONIX, INC., 7741 N. Business Park Drive P- O. Box 
37144, Tucson, AZ 857437144, Tel *. 602-744-0400, 
TELEX: 102-299640, TWX: 313299640; FSC Nc: 59660; 
EmpL: 800; Sis. Mgr: Robert K Jones; Dist. Mgr: John R 
Ohirich .... . A«1181,1681 

Local Sales Offices & Reps 
AZ Tucson,Tusonix,Inc ... 

CA San Jose Tusonix, Inc . 

CA Santa Ana Tusonix, Inc 
IL Aurora Tusonix, Inc .... 

NY Ontario,Tusonix,Inc ... 

NC Greensboro, Tusonix, Inc 
TX Piano, Tusonix, Inc. 


Local Distributors 

AZ Tempe Penstock Inc . ... 8032558788 

AZ TempeTTI ..... 602-431-1191 


602-744-0400 

413657-7110 

7148333257 

312-851-7180 

313524-7147 

913292-4286 

214-9839335 


Morth Americwi offices only. Fbr worldwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


UNHOLT 


CA Chalswofth.Tn .. 818-709-1010 

CA Milpitas, TTI . 408-94&-5577 

CA San Diego, TTI . 619-587-4888 

CA Santa Ana, TTI . 714-641-9393 

CA Sunnyvale, Penstock, Ina. 408-730-0300 

CO Denver, TTI. 303-429-6806 

CO Englewood, Penstock, Ina. 303-792-0777 

CT Wallingford, TTI. 203-284-7474 

FL Orlando, TTI. 407-859-1000 

GA NorcfOsaTTl. 404-662-0911 

IL Chicago, Newark Elctms. . 312-6384411 

IL Des Plaines, Compucon Distra . 800-345-0632 

IL Palatine, PenstocK Ina . 312-934-3700 

IN Indianapolis, Penstock, Ina . 317-784-3870 

MD Baltimore, Compucon Dfstrs.. 800426-7746 

MD Beltsvllle, Resco. 301-937-9100 

MD Columbia, TTI . 301-995-1331 

MD White Marsh, Resco. 301-529-0500 

MA Reading, Compucon Distrs.. 617-944-6875 

MA Wilmington, TTI. 508-6584700 

MN Eden Prairie, TTI. 612-944-5080 

NJ Mt Laurel, TTI. 609-234-6400 

NJ Teterbora PenstocK Ina. 201-288-7313 

NY Hauppauge, Fairrnont Elctra SI&. 516-231-3313 

NY Ronkontoma, Compucon Distrs.. 516-981-8810 

NY Ronkonkoma, TTI. 516-737-2000 

NC Raleigh, Resco .. 919-781 -5700 

OH Columbus,TTI.... 614-848-5770 

TX Fort Worth, TTI . 817-595-3100 

WA Bellevue, PenstocK Ina. 206-454-2371 

WA Rednx)nd,TTI. 206-882-0291 


TUSTIN ELECTRONICS CO., 1580 N. Kellogg Drive, 
Anaheim, CA 92807, Tel: 714-777-5800, FAX: 714-777- 
5814; FSC No.: 7025-0010; Sts. Mgr: Saul Tunkelrott 


OH Wooster,TPS. &ASSOCS. .. 216-264-0971 

PA Wynnewood, Metz-Benham Assocs., Ina 

. 215-896-7300 

TX Richardson, Pro Comp. Sis. Co.. 214-669-1500 

UT Salt Lake City, West, Ina. 801-292-8787 

WA Bellevue; Olson Tech. SI& Corp.. 206-883-7792 

Wl Butler, Richmar Elctra. 414-781-1730 

Can Mississauga, Ont, Source Elctm.. 416-676-0830 

Can Winnipeg, Manitoba, Smith-Paterson & Assoa 

. 204-885-1376 


LoceJ Distributors 

CA Chatsworth, Peteli/Passive Compi, Ina 


. 818-341-1745 

CA San Diego, Neumann Elea . 619-695-3005 

CA San Jose, Zeus Comps. . 408-998-5121 

CA Westlake VL.Distel, Ina. 805495-9998 

CO Denver, lEC Integrated Elctra. 303-843-2040 

FL Ovieda Zeus Comp.. 305-365-3000 

FL Tampa, Inr^jala Elctms. . 813-8854747 

MD Columbia, Aztech Elctms.. 301-995-6800 

MD Columbia, Zeus Comps. . 301-997-1118 

MA Burlington, TLC Elctms.. 617-273-0140 

MA Lexington, Zeus Comps.. 617-863-8800 

NY Bohemia, Justin Elea. 516-589-4000 

NY Hauppauge, Jaco, Ina . 516-273-5500 

NY Melvlllo, SAI, Ina. 516-293-2710 

NY Port Chester, Zeus Comps. . 914-937-7400 

NY Valley Stream, L & S Elea. 516-561-2474 

OH ancinnati. Eclipse of Ohio. 513-661-7733 

OH ancinnati, G & A Sla. 513-521-8800 

OH Dayton, Televox, Ina. 513-454-1225 

OR Beaverton, lEC integraed Elctra . 503-641-1690 

TX Dallas, EPIC. 214-503-1414 

TX Richardson, Jaco, Ina . 214-235-9575 

TX Richardson, Zeus Comps. . 214-783-7010 

WA Bellevue, lEC Integrated Elctra . 206-455-2727 


CA San Clem«it^ Diversitech Reps. . 714-240-7720 

CA Sunnyvste, Techworld Ina .. 408-291-8701 

CO Denver, Remington/USA . 303-752-1986 

FL Lauderdale Lakes, PSR Technigs. Ina 

. 305-753-5732 

GA Lithia Springs, Effective Mktg. Force .. 404-948-6023 

HI Compton, Ungar. 213-774-5950 

IL ltsaca,LTDTochnlga. 312-773-2900 

IN Indianapolis, Robert MilskCa. 317-842-3400 

MA N. Reading, Yankee Tech. 508-664-0865 

Ml Southfield, a MilskCa .. 313-354-3310 

MN Minnes^lis, Milt WesUund Assocs. ... 612-866-5002 

MO St Louis, Thomas L Dowell & Assocs. 

. 314-849-4234 

PA YorK Classen & Doolittle Assocs.. 717-741-1689 

NY Oceanside, Bittan Assocs. . 516-678-8222 

NY Orchid PK, Davis-Caliahan Ca . 718862-5988 

OH Monroa Wiethe & Young Assoa_ 513-539-7436 

OR Portland; Joseph V. Belusko Ca. 503-222-4279 

TX Dallas, Rich Sis.. 214-257-0761 

TX Round RocK Rich Sis.. 512-244-0205 

EXP Inglewood, Eldon Industries, Ina. 213-642-7716 


UNHOLTZ-DICKIE CXDRP., 6 Brookside Dr., Wallingford; 
CT 06492, Tei: 203-265-3929, TELEX: 643802, FAX: 203- 
265-2690; EmpL: 49 


TRIRIDGE 


Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


TWP, INC, 2133 4th SL Berkeley, CA 94710, Tel: 415-548- 
4434, TELEX: 171 -267, FAX: 415-548-3073; EmpL: 10; Sis. 
Mgr: G. Reed 

TYCO INSTR DIV, See Data Instrs. 


ULVAC NORTH AMERICA CORPORATION. P.O. Box 
799,105 York Street KennebunK ME 04043, Tel: 207-985- 
2973, TELEX: 46-9045, FAX: 207-9834459; EmpL: 50; S/s. 
Mgr: Susan Zilaro; Dist. Mgr: Harold Baum 


Orders Placed by 3:00 pjti. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


TYCOR INTERNATIONAL INC, 61078 Street S.E, 
Calgary, Alberta, Canada T2H 1L9. Tel: 403-259-3200, 
TELEX: 03 825842, FAX: 403-253-0663; Sis. Mgr: Scott 
Lee, Canadian 

TYTON CORP, Box 23055, 7930 N. Faulkner Rd, 
Milwaukee, Wl 53223, Tel: 414-355-1130, TWX: 910-262- 
3094, FAX: 414-355-7341; S/s. Mgr: Jim Campion, VP Sis. 

UCCEL CORPORATION, P. Q Box 660054, Dallas, TX 
75266, Tel: 214-353-7100, TWX: 910-861-4990; EmpL: 
1350 

UCE, INC, 35 Rockland Rd, NorwalK CT 06854, Tel: 203- 
838-7509, FAX: 203-838-2566; Enypl: 20; S/s. Mgr: D. 
Schmidt 

ULTIMATE TECHNLG, 5955 Jimmy Carter Blvd 
Norcross, GA 30071, Tel: 404-2428125, FAX: 404-242- 
6382; EmpL: 25 


ULTRONIX 

...a VISHAY Company 


FAX: 303-242-5917 

ULTRONIX, INC., Vishay, P.O. Box 1090, Grand 
Junction, CO 81502, Tel: 303-242-0810; FSC No.: 05347; 
EmpL: 300; S/s. Mgr: Bob Brown; 0/sf. Mgr: Danny 


Jagirdar.. A*2058-2061 

Local Sales Offices & Reps 

fiZ Tefnpa Semper R Sis, Ina. 602-730-9553 

CA Chatsworth, Raltech. . 818-700-0933 

CA Del Mar, Chapman & Chapman. 619-755-0412 

CA Glendale, Mission Mktg. Grp.. 818-247-9110 

CA Santa Clara, I Squared Ina . 408-988-3400 

CO Denver, West Ina. 303-477-8180 

CT Bloomfiefo F. & L. 203-243-3122 

FL St Petersburg, J.CJ. Assocs. . 813-343-2679 

IL Downers Grove, Richmar Elctra. 312-968-0118 

IN Ft Wayne, Denton Mktg.. 219-486-0665 

lA Hiawatha, Ard Sis.. 319-3938392 

MA LowoltF5.L . 617-449-7920 

Ml JacksoaT.P.S.& Assocs.. 517-783-1722 

MN Minneapolis, Dunlop Consits .. 612-933-9070 

NJ Piscataway, R P. Luce & Ca .. 201-752-8750 

NY Chappaqua,Micretlna .. 914-238-4961 

NY New Hyde PK, R P. Luce & Co.__ 516-437-4550 

NY Rochester, Fritz Dasson. 716-338-1699 




(213) 452-1229 (415) 835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


FAX: 415-573-7562 

ULVECO, INC., 323 Vintage Park Drive, Foster City, CA 
94404, Tel: 415-574-1100, TWX: 856446 ULVECO 
. . A-2502-2506 


Local Sales Offices & Reps 

AL Huntsville; BCI, Ina . 205-539-4411 

CA Arcadia, Van Gott & Assocs.. 818-445-9728 

CA Escondido, Van Gott & Assocs.. 613-489-0893 

CA Santa Clara, Gagner-Toomey Assocs, Ina 

. 408-244-2200 

CO Littleton, MRC . 303-794-4684 

CT Avon, Tom Maguire Assocs. . 203873-3019 

FL Margate; EPM Corpi . 305-977-0331 

MA Norwood, Tom Maguire Assocs.. 617-5518500 

MN Minneapolis, Electro-Serv Ca. 612-338-3475 

NH Windham, Tom Maguire Assoca. 603432-0363 

NY Clark Mills, KLM Gamer . 315-8538126 

NY Pittsfoid, KLM Gamer. 716-381-8350 

NY Plainview, Robert Smith Assocs.. 516-6818155 

NC Chartotte, Electro-Rep Assocs........ 704-527-2530 

PA Exton, Unear Sla. 215-524-8080 

VA Richmond Glassock Assoca . 804-7408063 

WA Seattte, Northmar, Ina . 206-524-5170 

Can Markham, Ont, Stetron IntL Ina. 416-4758202 


uncan 


We stock over 1000 lines of‘quality tools 
and test equipment for telecommunications, 
computer rework and repair, electronic 
assembly, soldering and desoldering and 
more. 


r® JENKS&Son 


1933 Montana Ave. NE 
Washington DC 20002 



UNADILLA ANTENNA MFG. CO, Baliardvale Station, 
P.O. Box 4215, Andover, MA 01810, Tel: 508-475-7831, 
FAX: 508-474-8949; EmpL: 6; Sis. Mgr: P. Jannini 


uncan 


Underwriters Safety 


Over 

1 , 000,000 
Terminal 
Blocks 
in Stock. 



Over 

8 , 000.000 
Relays & 
Switches 
in Stock. 


FAX: 714-523-7790 

UNGAR, DIv. Eldon Inda, Inc, 5620 Knott Ave, Buena 
ParK CA 90620, Tel: 714-994-2510, TELEX: 4720750 
Ekton; FSC No.: 78976; EmpL: 140; SIs^ Mgr: Richard 
Shivers 


Local Sales Offices & Reps 

AZ Temps Rich Sla Co. . 602-968-7787 

CA Gardena, Ungar Sla Assoca ... 213-532-6837 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


EEM 1989 


North American offices oniy. Fbr woridwide reps & distributors, see Voi. W. 
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UNIBOX 


Manufacturers and Sales Offices Directory 


UNIBOX, DIv. of Amerex, P.a Box 2815, Riverside, CA 
92516, Tel: 714-686-1400; Sis. Mgr.: Kim Dabe 

UNKX), 3725 Nicholson Rd, Franksville, Wl 53126-0505, 
Tei: 414-886-5678, TWX: 910-271-2385, FAX; 414-886- 
8396; EmpL: 250; SiJs. Afgr. Joseph Glover 


UMICORP 


FAX: 201-674-3803 

UNICORP, 291 Cleveland St. Orange, NJ 07050, Tel: 201- 
674-1700; FSC No.: 04729; EmpL: 82; Sis. Mgr: B. Levine 

... . C«1628-1629 

UNIMAX SWrrCH CORP, See C & K/Unimax, Inc. 

UNIMEASURE, INC., 7055 N.W. Grandview Dr., Corvallis, 
OR 97330, Tel: 503-757-3158 




BmLL 

ELECTRONICS 



( 415 ) 834-5888 

610 E 10th St . Oakland. CA 94606 


Unimax 


( 213 ) 452-8002 



YOKOGAWA ♦ 


AUTHORIZED DISTRIBUTOR 
AND VALUE-ADDED CENTER 

^ SXTM’SXXZXrE 

THE SOURCE FOR METERS& TEST EQUIPMENT 



1810 Grant Avenue 
Philadelphia, PA 19115 
215-673-5600 
FAX: 215-673-5609 

800 - 343-1199 

THE 

ULTIMATE TECHNICAL 
SOURCE 


UNION CARBIDE CORPORATION, Industrial 
Chemicals Div., Crystal Products Dept, 9320 
Chesapeake Dr., Ste 216, San Diego, CA 92123, Tei: 619- 
279-4500, TELEX: 695-465; Empl: 125; Sfe. Mgrj L R 
Rothrpck 


uiiMDpouieR 

CORPORATION 


FAX: 305-971-1837 

UNIPOWER CORPORATION, 2981 Gateway Dr., 
Pompano Bch, FL 33069-4803, Tel: 305-974-2442; FSC 
No.: 62125; Empl: 52; Ste. Mgr. Warren Peters, Mgr. Tech. 


Sis.. . .. 0*2120-2125 

Local Sales Officas & Reps 

AL Huntsville, Electro-Mech Sis.. 205-880-0592 

AZ Tempe, Westrep.. 602-820-9932 

CA Anaheim, Westrep. 714-527-2822 

CO Aurora, Electrodyne, Ina.. 303-695-8903 

CA San Diego, Westrep . 619-566-6580 

CA Santa Clara, Westrep. 408-988-8833 

FL Margate, EPM Corp. . 305-977-0331 

FL Orlando. EPM Corp. . 407-425-6149 

GA Norcross, Electro-Mech Sis. . 404-447-6478 

IL Glendale Heights, Beta Technig. Sis... 312-790-9886 

lA Cedar Rapids, Deiltron Cojnc. . 319-393-0075 

MD Annapolis, CMS Mktg . 301-269-1898 

MA Arlington, Interstate Sis.. 617-646-3914 

MA Chelmsford, Interstate Sis.. 508-256-2287 

Ml Uvonia, Lowell-Wendt Mktg . .. 313-464-2722 

Ml Wyoming Lowell-Wendt Mktg. 618^7-0900 

MN Minneapolis, Comstrand, Inc.. 612-788-9234 

MO Florissant Deiltron Co., Inc.. 314-839-0033 

MO Kansas City, Deiltron Co., Inc.. 818436-6445 

NJ Parsippany, HLM Assocs., Inc. . 201-263-1535 

NY Binghamton, Enrpre Tech. Assoc.. 607-772-0651 

NY Nortport HLM Assocs, Inc. . 516-757-1606 

NY Rochester. Empire Tech. Assoc. . 716-381-8500 

NY Skaneateles, Empire Tech. Assoc. .... 315-685-5703 

NC Raleigh. Electro-Mech Sis.. 919-790-9300 

OH Columtxjs, McFadden Sis. & Mktg .... 614-761-3177 

OK Tulsa, Ammon & Rizos . 918-749-6116 

PA Dresher, CMS Mktg . 215-885-4424 

OR Tigard, Electronic CompL Sis. . 503-245-2342 

TX Austin, Ammon & Rizos. 512-464-6483 

TX Houston. Ammon & Rizos . 713-781-6240 

TX Richardson, Ammon & Rizos . 214-644-5591 

UT Sail Lake City, Electrodyne, Inc.. 801-264-8050 

WA Mercer Island, Electronic Compi Sis. ., 206-232-9301 

Wl Milwaukee, Beta Technig Sis. . 414-543-6609 

Can Montreal Que, Electro Source, Ina ... 514-630-7486 

Can Ottawa, Ont, Electro Source, Ina . 613-592-3214 

Can Toronto, OnL Electro Source, Inc...... 418-675-4490 

Can Varxxxjver, ac. Electro Source Ina .. 604-888-2412 


UNI-POWER HYBRIDS INTERNATIONAL, See 
Hybrids Inti. Ltd, Thick Film Div, and Hi-O Crystals, 
Hybrids Inti. Ltd. 

UNIT DESIGN, 1140 E Valencia Dr, Fullerton, CA 92631, 
Tel: 714-526-0800, TWX: 910-250-0136, FAX: 714-871- 
4164; EmpL: 8; Sfe. Mgrj Bill Potter 


CHEMI-CON 


FAX: 312-640-6341 

UNITED CHEMI-CON INC., 9801 W. Higgins Rd, 
Rosemont, IL 60018, Tel: 312-696-2000, TELEX: 28-3557, 
TWX: 910-253-2964; Empl: 50; Sis. Mgr: R Donham 

. A*1182-1183 


Local SsJes Offices & Reps 

NJ Bellmawr.TAICorp. .. . 609-933-2600 

AL Huntsville, a D. Whitesell. 205-883-5110 

CA El Toro, EngHsh/Damco Sis.. 714-837-3801 

CA Mountain View, Straube Assocs.. 415-969-6060 


CO Westminster, Straube Assocs. Mountain States, Ina 

.. 308426-0890 

FL Altamonte Springs, Semtronic Assocs, Ina 


.,. 407-831-8233 

FL Clearwater, Semtronic Assocs, Ina ... 813461-4675 
FL Ft Lauderdale, Semtronic Assocs, Ina 

. 305-731-2484 

GA Norcross, R O. Whitesell . 404449-9190 

IL Chicago, M. Gottlieb Assocs.. 312-775-1151 


IN Fort Wayne, R O. Whitesell...... 219432-5591 

IN Indianapolis, R O. Whitesell . 317-359-9283 

IN Kokomo, R O. Whitesell.. 317-457-9127 

KS Shawnee Mission, Lowell Kangas & Assocs, Ina 

.. 913-631-3515 

KY Paewee Valley, R O. Whitesell.. 502-241-1441 

MD Columbia, Pro-Reg Ina .. 301-381-7460 

MA Hingham, Northeast Reps... 617-749-8700 

Mi Grsuid Ra(^ R O. Whitesell. 616-942-5420 

Ml Southfieid, R O. Whitesell . 313-559-5454 

Ml St Joseph, R O. Whitesell.. 616-^7337 

MN Eden Prairie, Twist Co.. 612-941-2040 

NY Bohemia, Aurora Mktg... 518-563-3131 

NJ Fort Lee, Caravan Sis, Corp.. 201-944-9555 

NY Pittsford, Franklin Sis. Corp.. 716-248-8251 

NC Greensboro, Caravan Sis.. 919-271-2668 

NC Raleigh, Tingen Tech Sis, Ina. 919-8784440 

OH ancinnati, R O. Whitesell. . 513-521-2290 

OH ClevelandRO.Whitesell . 216447-9020 

OH Columbus, R O. Whitesell ... 614-888-9396 

OH Dayton, R O. Whitesell . 513-298-9546 

OR Beaverton, Earl & Brown. 503-643-5500 

PA Pittsburgh, RaWhltosoll .. 412-963-6161 

TN Knoxville, RO. Whitesell . 615-694-9476 

TX Austin, Mil-Rep. 512-346-0331 

TX Houston, MIFRep. 713-444-2557 

TX Richard^ Mil-Rep. 214-644-6731 

LTT Salt Lake City, Straube Assocs. Mountain States, Ina 

. 801-263-2640 

WA Redmond, Earl & Brown. 206-885-5064 

Can Richmond Hill Renmark Elctms.. 416-881-8844 

Local Distributors 

AZ Tempe, Bell Inds.. 602-966-7800 

AZ Tempe, Elctra Supp.. 602-2584769 

AZ Tempe, Time Elctms. . 602-967-2000 

CA Agoura Hills, Time Elctms.. 818-707-2890 

CA Anaheim, Time Elctma . 714-937-0911 

CA Chatsworth, Passive Tech.. 213-882-2277 

CA ChatswortdTimeElclms.. 818-998-7200 

CA Riverside, Elctra Supp. . 714-787-9220 

CA San Diego, Elctra Supp. . 619-693-8222 

CA San Diego, Time Elctms.. 619-586-1331 

CA San Jose, Compass Comps.. 406432-7575 

CA Sunnyvale, SAL. . 408-745-0800 

CA Sunnyvaig Time Elctms.. 408-734-9888 

CA Torrance, Time Elctms.. 213-320-0880 

CA Tustia Projections Unltd . 714-544-2700 

CO Englewood Nep Elcims.. 303-799-9898 

CO Englewood Time Elcims.. 303-799-8851 

CO Wheafodga Bell inds.. 303424-1985 

CT Cheshire, Time Elctms.. 203-271-3200 

FL Altamonte SPrings, SAL.. 407-841-6565 

FL FtLauderdato,HamrnondElctrns. .... 305-973-7103 

FL Ft Uuderdale Reptron Elctms.. 305-735-1112 

FL Ft Uuderdalg Time Elctms. 305-974-4800 

FL Orlando, Hammond Elctms. 305-849-6060 

FL Orlando, Time Elctms. 305-841-6565 

FL Tampa, Reptron Elctms. 813-855-4656 

GA Norcross Hamrnond Elctrns. 404-449-1996 

GA Norcross Reptron Elctms. 404-446-1300 

GA Norcross Time Elctms. 404-448-4448 

IL Chicago, Nep Elctms. 312-625-8400 

IL Northbrook, Classic Comps . 312-272-9650 

IL Roiling Meadows, RM Elctms . 312-358-0300 

IL Schaumburg Ration Elctms . 312-882-1700 

IL Wood Dale, Time Elctms. 312-350-0610 

IN Indianapolis RM Elcims. 317-291-7110 

MD Columbia Time Elctms.. 301-964-3090 

MA BurlIngtoaTLC Elctms.r. 617-2730140 

MA Hopkinton, Interface Elctms . 617-435-6858 

MA Peabody, Time Elctms . 617-532-6200 

MA Wllmingtoa J.V. Elctms. 617-657-6523 

MA Woburn, SAL. 617-938-5460 

Ml Grand Rapids RM Elctms. 616-531-9300 

Ml Uvonia Reptron Elctms. 313-525-2700 

MN Edina Time Elctms . 612-835-1250 

MN Mlnn^onka Reptron Elctms. 612-938-0000 

MO St Louis Time Elctms . 314-391-6444 

NJ Clifton, J-Mar Elctms. 201-772-6400 

NM Aibuquer^a Bell inds .. 505-292-2700 

NY ESyracusa Time Elctms . 316432-0355 

NY Hauppauga Jaco Elctms .. . 516-273-5500 

NY Hauppauga Time Elctms. 516434-3344 

NY MelvIllaSAl .. 516-293-2710 

NY Rochester, Masfine Elctms.. 716-546-5373 

NY Ronkonkoma Prime Comps.... 616-737-1730 

NC Charlotle,Time Elctms.. 704-522-7600 

NC Greensboro, Hammond Elctms. 919-275-6391 

NC Raleigh, Service Plus ... 919-850-9550 

OH Dublla Time Elcims. . 614-761-1100 

OH Worthingtoa Reptron. . 614436-6675 

OR LakeOswego, Bell Inds .. 503-241-4115 

OR Portland Time Elctms. 503-684-3780 

PA ExtoaVSH. 216363-2260 

PA King of Prussia Time Elctms. 216337-0900 

PA YorKEC-L. 717-8465334 

SC Greensviila Hanrunond Elctrr^ ....... 806233-4121 

TX Austia Kent Elctms . 512-834-1900 


818 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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U.S. P 


Manufecturers and Sales Offices Directory 


TX Carrollton, Time Elctms. . 214-241-7441 

TX Houston, Kent Elctms.. 713-780-7770 

TX Houston, Time Elclms... 713-530-0800 

TX Richardson, Jaco Elctms... 214-235-9575 

TX Richardson, Kent Elclms.. 214-669-2600 

ITT Salt Lake City, Standard Supp. Co....: 801-486-3371 

UT W. Valley, Time ElctmsL. 801-973-8181 

VT Rutland, SAL. 802-775-7126 

WA Beitevuei Bell inds. . 206-747-1515 

WA Redmond, Time Elctma . 206-882-1600 

Wl New Berlin, Classic Comps.. 414-786-5300 

Wl New Berlin, Nep Elctms.. 414-785-9100 

Can 


UNITED ELECTRIC CONTROLS, 85 School SL 
Watertown, MA 02172, Tel: 617-926-1000, TELEX: 92 
2445, FAX: 617-926-2568; EmpL: 420; Sis. Mgr: Dave 
WilKams; DIst. Mgr: George Mm 

UNfTED FOAM PLASTICS, 172-Q E Main SL 
Georgetown, MA 01833, Tel; 508-352-2200, TWX: 710- 
347-0315, FAX: 508-352-7169; FSC No.: 55900; EmpL: 
200; S/s. Mgr.-Richard L Corrigan 

UNITED SOLDER WRAP INC, See Vector Elctm. Co, 
Solderwrap of CA, Inc. 

UNITED STATES CRYSTAL CORP, 3605 McCart SL 
Fort Worth, TX 76110, Tel: 817-921-3014, TWX: 910-893- 
4084, FAX: 817-923-0424; FSC Na: 52847; EmpL: 75; Sis. 
Mgr: Jan Henderson 

UNITED STATES SOFTWARE CORP, 14215 N.W. 
Science Pk Dr, Portland, OR 97229, Tel: 503-641-8446, 
TWX: 4993875 U S SOFTWARE; Sis. Mgr: Donald L 
Dunstan 

UNITED SUPERTEK, INC, 118 Charcot Ave, San Jose, 
CA 95131-1101, Tel: 408-922-0730, FAX: 408-922-0534; 
EmpL: 40; S/s. Mgr.* M& Jo-Ann Ricd 

UNITED TECHNOLOGIES COmnOL SYSTEMS, 
131 Godfrey SL Logansport, IN 47401, Tel: 219-747-6142, 
TWX: 810-295-0699; EmpL: 3,700; Sfe. Mgr: Terry Smith 

UNITED TRANSFORMER CO.:DIV. OF OPT 
INDUSTRIES INC, 300 Red School Lane, Phillipstxjrg, 
NJ 08865, Tel: 201-454-2600, TWX: 710-581-2722; EmpL: 


MA Billerica, MS. Inserts. 508-670-5600 

MA Northboro, PapI Supp. . 617-393-3127 

MA Winchester, Rush Inds. . 617-729-5800 

Ml Grand Rapids, S-F Elctra Supp. Co. .. 616-459-0216 

NC Winston-Salem, Kirkman Elctms.. 919-722-9131 

OH Dayton,TelevoxIrKX...^. 513-294-4499 

OH Warren, Rem Elctms. Supp. Col, Inc. .. 216-373-1300 

PA Erie, Rem Elctms. Supp. Co, Inc.. 814-453-5625 

TX Wylie, Air Quip/Robleyco. 214-442-3573 


UNITRODE CORP, 580 Pleasant SL Watertown, MA 
02172, Tel: 617-928-0404, TELEX: 92-2414, TWX: 710- 
326-6509; EmpL: 2,000; Sis. Mgr: Leslie Wallace; Dist. 
Mgr: Ron Myers 

UNFTRODE PASSIVE COMP. DIV, 11144 Penrose SL 
Sun Valley, CA 91352, Tel: 818-767-6770, TWX: 910-498- 
4998; FSC Na: 59942; EmpL; 210; S/s. Mgr: Terry Cantine 


U 

Unitron 


FAX: 214-341-2099 

UNITRON INC, 10925 Miller Rd, Dept EE. Dallas, TX 
75238, Tel: 214-340-8600, TELEX: 882511; FSC No.: 
6130; EmpL; 75; Sis. Mgr: R L Beutel ... D*2175-2177 

Local Sales Offices & Reps 

CA Sunland, JVC Assocs. (Jim Crevier)... 818-352-7348 
NC Charlotte, Bruster Lawing & Assocs. .. 803-831-1205 
VA Midlothian, Bruster Lawing & Assocs. 

. 804-794-3879 

UNIVERSAL AD-YU/D-F CORP, 2517 E Norwich SL 
Milwaukee, Wl 53207, Tel: 414-482-4100; FSC No.: 90101; 
EmpL: 10; S/s. Mgr: Ronald Tessmer 

UNIVERSAL DATA SYSTEMS, INC, Motorola 
Information Systems Group, 5000 Bradford Dr, 
Huntsville; AL 35805-1953, Tel: 205-721-8000, TELEX: 
752602 UDS HTV, FAX: 205-830-5657; EmpL: 800; S/s. 
Mgr: Tony Zalensid; Dist Mgr: Ron Martin 


URBAN ELECTRONICS, P. O. Box 456, Dover, MA 02030, 
Tel: 617-3284068, FAX: 508-785-2265; EmpL: 50; S/s. 
Mgr: G. Urban 

URDC, Acme Electric Corporation, 7915 South 1530 
West Box 10, West Jordan, UT 84084, Tel: 801-561-9385, 
FAX: 801-562-9004; S/s./Ifgr.-Leland Coleman 

U S CAPACITOR CORP, See U S Microtek 
Components 

U.S. COMPONENTS, INC., Unitech PLC, 35 

Carlough Rd, Bohemia. NY 11716, Tel: 516-589-8080, 
TWX: 510-228-7886, FAX: 516-589-2437; EmpL: 90; S/s. 


Mgr.-J. Prideaux; D/sf. Mgr.-J. Prideaux. C*1555 

Local Sales Offices & Reps 

AL Huntsville, ALPHA Mktg... 205-533-0766 

AZ TempaEDS. 603438-1547 

CA Littleton, Lance Sis.. . 303-795-3600 

CA Newport Bch, Qua/Conn. 714-851-6465 

CA Sunnyvale, Wedemeyer Entprs... 408-733-9344 

FL Orlanda Comp. Des. Mktg.. 407-352-5480 

GA Norcrossy Alpha Mktg . 404-448-2050 

IL Rolling Meadows, Heartland. 312-5789222 

IL Wood Dale, XYZ Mktg Grp Ina . 312-584-3001 

IN Huntington, Eliot Sis.. 219-356-1866 

KS Overland Park Spectrum Sis.. 913-648-6811 

MD Glen Bumip Macrotech Assocs. Ina .. 301-766-1111 

MA Tewksbury, Sequel Assocs. Ina. 617-851-4010 

Ml Birmingham; Forand Sis. Ca. 313-644-0087 

MS Meridian. Alpha Mktg. 601-483-9306 

NJ Cherry Hilt Rep Tech. 608424-9061 

NJ WestCaldweltGrimmSiegalAssoa.. 201-5789300 

NY BuffalpNRM. 716-6344300 

NJ Matawan, Shepard & Assocs.. 201-5680095 

NC Matthews, Arthur Harris &Assoa. 704-8481085 

OH New Lebanon, J.N. Bailey & Assocs. .. 513-687-1325 

SC Myrtle Bch, Candor Ca Ina.. 803-448-8361 

TN Oak RkJge, Alpha Mktg. 61&4834681 

TX Irving EDS Southwest. 214-929-8140 

WA Bellevue; Caruso & Ca. 206-455-8811 

Can MontreaL Quei, Shelly Newman. 514-586-6984 

Local Distributors 

MA Ashland, March Elctms.. 617-881-6715 

NJ Old Bridge; B & C Elctm. Comp .. 8085282828 

NY Bohemia, March Elctms.. 518563-6000 

PA Philadelphia, PEI Genesis. 808523-0727 

TX Ft Worth, TTI Ina. 8082285884 
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UNITED WIRE & CABLE CORP, 425 Shrewsbury SL 
Worcester, MA 01604, Tel: 617-757-3872, FAX: 617-758 
2173; FSC Na: 51348; EmpL: 10; S/s. Mgr: T. P. Andrews 


UNIVERSAL INSTRS. CORP, MECHANIZED 
ELCTRN. ASSEMBLY (MEA) DIV, See 
Mechanized Elctm. Assembly Div, Universa 



DIGITAL 


UNIT INDUSTRIES, 1140 E Valencia Dr, Fullerton, CA 
92631, Tel; 714-871-4161, FAX: 714-871-4164; FSC No.: 
0AMM9; EmpL: 40; Sis. Mgr: R Usman 


UIMITRACK 


UNIVERSAL VOLTRONICS, 27 Radio Circle Dr, ML 
KIsco. NY 10549, Tel: 914-241-1300, TWX: 718571-2142, 
FAX: 914-241-3129; EmpL: 105; Sis. Mgr: Frank Samperi 
. D*2126 

Local Sales Offices & Reps 

MA Whitinsville, Power Factor & Assocs... 617-234-6415 


MN Minneapolis, RJ. Sis. . 612-8683661 

PA Audutx^ Holmes Assocs.. 215-666-0636 

VA Fairfax, Schibley Assocs. . 708591-3008 


UNITRACK INDUSTRIES, INC, 1372 Enterprise Dr, 
Goshen Corp Pk, P.O. Box 1927, West Chester, PA 19380, 
Tel: 215-692-0800; S/s. Mgr.* Anna Orcutt 

. C*1114-1118 


Locai Sales Office & Reps 

AZ Phoenix, Finn-Pat Co.. 602-954-0301 

CA Montrose, Signal Entprs.. 818957-0640 

CA Santa Clara, Cindel/Penmark. 408988-8331 

CO Denver, Deljtron Co. . 308373-0300 

FL Clearwater, Brennan Assoa. 8184485006 

GA Atlanta, Magaro & Assocs.. 404-451-8862 

IL Des Plaines, Uncoln, Hodges & Assocs. 

... 312-297-3810 

IN Ft Wayne, Outman Sis... 219-4887879 

MD Baltimore, Callas Elctms. . 301-744-7711 

MA Northboro, Henik Assoa. 5083983127 

Mi Kentwood, CA Geer Ca. 618534-9449 

MN St Paul, Countrymen Assocs.. 612-6489151 

NJ Basking Ridge, Churchill Assocs. . 201-204-0744 


NY Larchmont Hingston Walsh Assocs, Ina 


Locai Distributors 

AZ Phoenix, Trombly Assoa Ina . 602-967-2058 

CO Wheat Ridge, Trembly Assoa Ina. 303-421-8900 

IN Ossian, Science Sis, Ina . 219-622-7383 

NV Las Vegas, Trembly Assoa Ina. 702-7389770 

NM Albuquerque, Trembly Assoa Ina. 5082688616 

TX El Paso, Trembly Assoa Ina. 9185389380 

UT North Salt Lake, Trembly Assoa Ina .. 801-2984703 
EXP London, England. Stansberry Assoa Int'l, Ina 

. 01-467-0535 

Can Torontp Orrt, Datacomp Elctms.. 4185384076 


UNIVERSITY SOUND, INC, Mark IV Industries, 13278 
Ralston, Sylmar, CA 91342, Tel: 818362-9516, FAX: 818 
367-5292; EmpL: 72; S/s. Mgr: Jeffrey J. Pallln 





)ystems 


INC. 


. 914-834-5781 

NY Syracuse. Lenard Ox . 315-4789191 

OH Akron, Augnat Assocs.. 2182781211 

PA Norristown, Rivco January. 215-631-1414 

TX Richardson, Barry Sis. . 214-234-0255 

Can Guelph, OnL Hammond Mfg Co, Ltd 

... 518822-2960 

Local IXstributas 

CA SantaAna,EL-COM .. 714432-6630 

CO Denver, integated Elctma .. 308292-6121 


FAX: 218531-6217 

UPSYSTEMS, INC., Subsidiary of ChkHide Power 
Elec., 16530 Garfield Avo, Paramount CA 90723, Tel: 
213-634-0621, TWX: 910-3487814; FSC Na: 3698; Sis. 


Mgr.’DickWilliauTis,InsideSlaMgr. .. D«2238 

Local Sales Offices & Reps 

CA San DIega UPSystems, Ina . 6185484495 

GA Atlanta, UPSystems, Ina. 4047681160 

IL Rolling Meadowy UPSystema Ina_ 312-981-5141 


FAX: 213-5946091 

U. S. DIGITAL CORP,, 12371 Kensington Rd, Los 
Alamitosy CA 90720, Tel: 218594-0094 ........ B«1997 

Local Sales Offices & Reps 
VA RoarK)ke; Engrg & Mktg Corp of VA 

.. 708562-0726 

Local [Xstributors 

VA Roanoke; Engrg & Mktg Corp of VA 

. 708562-0726 

USD PRODUCTS, Cooper Industries, 7300 w, Wilson 
Avol, Chicago, IL 60656, Tel; 312-867-4600, TELEX: 918 
221-3474, FAX: 312-867-2211; EmpL: 200; S/s. Mgr: Ron 
Pitchford 

USECO DIV, Litton Inds, 13536 Saticoy St Van Nuys, CA 
91409, Tel: 8187889388, FAX: 8187084510; FSC Na: 
88245; EmpL: 100; Sfe. Mgr: Peggy Slattery 


U.S. INSTR RENTALS, 2988 Campus Dr, San Mateo, CA 
94403, Tel: 8088242873, TELEX: 349301 USIR SMT; 
EmpL: 500 

U. S. LASER CORP, 825 Windham Court North, Wyckoff, 
NJ 07481, Tel: 201-8489200; EmpL: 25; Sfe. Mgr: John 
Tobin 


FAX: 213-374-2387 

us. POWER CONVERTING COMPANY/RELCO, 
Leonard V. Snow & Assocs, 21517 Ocean, 
Torrance, CA 90503, Tel: 213-3189984; EmpL: 6; Sfe. 
Mgr: Van Snow; Dist. Mgr: Tom Clark......... C*1087; 

D»2041 


North American offices oniy. For woridwide reps & distributors, see VoL W. 
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Manufacturers and Sales Offices Directory 


Ljocal Sates Offices & Reps 

CA Torrance^ Power Converting/L Snow & Assoca 

... 21 6-9984 

Can New Dundee^ Ont, Ritz Eictma... 519-696-2616 

Local [Xstrittutors 

CA Redondo BcK, US. Power ConvertIng/L Snow & 

Assoca... . 213-318-9601 

CA Torranca US. Power Conveiting/L Srww & Assoca 

... 213-316-9984 

Can New Dundee, Ont, Ritz Eictma ....... 519-696-2616 

U.a TERMINALS. 7502 Camargo Rd, Cincinnati. OH 
45243, Tel: 513-561-8145, FAX: 513-561-8755; FSC Na: 
12615;EmpL:45; S/s.Mgr.-GeorgeLStepp ... C*1557 


Locaf Sales Office & Reps 

AZ Phoenix, Gramer & Ca . 602-995-9455 

FL Melbouma Jeny Williama Inc.. 305-259-7700 

FL Melbouma Jerry Williama Inc.. 407-259-7700 

IL Chicaga L-Tea Inc... 312-773-2900 

IL Itasca LTD Technig. 312-773-2900 

lA Cedar RapkJa J.R Sia Engrg, Ina .... 319-393-2232 
lA Cedar Rapkte, J.R. SlaEngrg.,lnc.. 319-393-2232 



. TOYOFAN, CORP. 


Over 
10,000 
Fans 
in Stock 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 pjn. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415)835-1500 

1301 Olympic Blvd., ^ 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


FREE CATALOG 


Quality 

Delay 

Lines 



Competitive 

Prices 

• Delay Lines (active, passive) • Trans¬ 
formers (switching type, all ferrite con¬ 
structions) • Inductors (ferrite construc¬ 
tions, powder iron) • Other Specialty 
Magnetics • Military Magnetics 
USA (714) 336-3561 TLX: 910-595- 
1578 FAX#(714) 337-2155 DATAN US 
LKARW 

HONG KONG 5-623858 or 5-648477 
TLX: 780-76336 DATAN HX FAX #5- 
657214 


^Datatronics 



FAX: 818-287-7350 

U.S. TOYO FAN CORP. 4915 Walnut Grove Ava, San 
Gabriel, CA 91776. Tel: 818-287-5297, TWX: 910-589- 
1540; EmpL: 20; Sis. Mgr: Bruce Rockwell; Dist. Mgr: 


Bnjce Rockwell . CO694-1605 

Local Sales Offices & Reps 

AZ Phoenix, Howe & Howe Sla . 602-264-7971 

CA OoeansidaNoo Rep Tech Sta . 619-941-0558 

CA San Gabriel, US. Toyo Fan Corp.. 818-287-5297 

CA San Josa U.S. Toyo Fan CorpL. 408-434-1615 

CO Lakewood, Christee-Meade. 803-232-0287 

CT Bethel, LiverarPoHi Assoca Inc.. 203-748-4639 

FL Winter Springa Sunland Assoca .. 305-365-9533 

IL Elk Grova Parccxn Inc. . 312-228-6360 

KS Lenexa Mldtec Assoca.. 913-541-0505 

MD Columbia Dalbrook C(xp.... 301-740-4346 

MA Needham, Component Technig. . 617-449-8490 

Ml Farmington Hilla W. R Hummon. 313-474-0661 

MN Minneapolia Stan Clothier Co.. 612-944-3456 

MO St Louia Midtec Assoca . 314-275-8666 

NJ Madison, Livera-Polk Assoca ... 201-377-3220 

NY Cooperstown, Fitzelle Assoca . 607-547-9333 

NY Glen Head, Livera-Poik Assoca....... 516-759-9300 

NC Matthewa Arthur, Harris & Assoc.. 704-845-1085 

OH Richfield, Geotronix. 216-659-6100 

OH Trotwood, Geotronix. 513-252-6700 

OR Beavertoa LD Eictma Inc.. 503-568-0511 

PA AllisonPk,GeotrcmixIna.. 412-487-1770 

PA Colmar, Dalbrook Corp.. 215-331-5330 

TX Houston, Zonk & Assoca. 713-579-7777 

TX Richardsoa Zonk Assoca .. 214-238-7651 

WA Snohomish, LD EIcbma.. 206-568-0511 

PR Santruca SISCO . 809-726-3137 

Can Islington,Ont,Pipe-ThompsonLtd ... 416-236-2355 

Local DistribLOors 

AZ Phoenix, Aero-Space Southwest. 602-269-5655 

CA Agoura Hilla Pacesetter Eictma . 818-991-3984 

CA Buena Park, Cypress Elcfrna ......... 714-521-5230 

CA Fremont Terminal Sla Coip..:. 415-656-7722 

CA Santa Clara Cypress Eictma . 408-980-2500 

CA Tustia Added Value Eictma Distr. .... 714-259-8258 

CO Arvada Denver Beta Virintronics . 303-431-7161 

FL Larga Lo-Dan Eictma. 813-586-2851 

FL Longwood, Intertec Compa.. 305-834-7777 

IL Elk Grove, Matec Assoca. 312-956-8090 

MD Beltsvilla Pelricko Sla. 301-937-4960 

MA Haverhilt Cord Eictma . 617-374-0100 

Ml Farmington Hilla Versatron. 313-474-0667 

MN Fridley, Voyager Elea. 612-571-7766 

NV Las Vegaa Kiesub Corg. 702-733-3888 

NJ Corbin City, Index . 609-6284040 

NM Albuquerque, Betatron. 505-821-1122 

NY Elmsford Muitimetalcs. 914-347-3666 

NY Endwelt Pryme-Une Distr.. 607-748-5200 

OH Richfield Alpha Distr. Corp.. 216-659-7100 

OR Beaverton, Hansen Eictma . 503-642-4455 

PA Harrisburg, Cumberland Eictma . 717-233-5883 

TX Dallaa Cypress Eictma. 214-869-1435 

TX Richardson, Zee Sla .. 214-6690895 

WA Bothelt Cypress Eictma. 206-483-1144 


UTE MICROWAVE, 3500 Sunset Ava, Asbury Park NJ 
07712, Tel: 201-922-1009, TELEX: 13-2461, FAX: 201- 
922-0848; FSC No. : 23261; EmpL : 35 

UTI INSTRUMENTS CO., 497 S. Hillview Dr., Milpitaa CA 
95035-2008, Tel: 408-945-1955, TWX: 910-339-9546, 
FAX: 408-942-0949; EmpL: 80; Ste. Mgr: C. Bruce 
McAllister 

UVP, INC, 5100 Walnut Grove Ava, P.O. Box 1501, San 
Gabriet CA 91778, Tel: 818-2850123, TELEX: 371 6381, 
FAX: 818-285-2940; EmpL: 100 

VACO PRODUCTS, 7200 McCormick Blvd, Chicago, IL 
60645, Tel: 312-677-9500, TELEX: 72-4431; EmpL: 250; 
S/!s. Mgr: Bill Redmond 

VACTRONIC LAa EQUIP. INC, 160 Wilbur Placa 
Bohemia NY 11716, Tel: 516-567-0520, FAX: 516-567- 
0684; EmpL: 30 


VALHALLA 
SEJ SCIENTIFIC 


FAX: 619-457-0127 

VALHALLA SCIENTIHC, 9955 Mesa Rim Rd, San 
Diego, CA 92121, Tel: 619457-5576, TELEX: 181750 
VALHALLA SDG; EmpL: 75; Sis. Mgr: Stephen Merrill 
... 0*1366-1368 


Local Sales Offk^ & Reps 

AL Huntsvilia Curria Peak & Frazier. 205-536-1506 

AZ Tempa Barnhill Assoca . 602-820-8800 

CA Costa Mesa Cutlass Eictma. 714-5499358 

CA San Diego, Mesa Engrg. .. 619268-3500 

CA San Josa Applied Sya . 408-988-6006 

CA Torranca Cutlass Eictma. 213-324-7360 

CO Englewo^ Barnhill Assoca.. 303-799-6999 

FL Orlando, Curria Peak & Frazier. 407-855-0843 

FL Tampa Curria Peak & Frazier .. 813-968-2480 

FL W. Melbouma Curria Peak & Frazier 

. 407-724-6795 

GA Norcrosa CuiTia Peak & Frazier. 4044497662 

IL Arlington Hgta, Comtel Midwest Ca .. 312-392-4040 

IN Indianapoiia Comtel Midwest Co.. 317-253-1681 

lA Cedar Rapida Delltron Co, Ina. 319393-0058 

MD Lanham, Sel-Tronics. 301-731-8080 

MA HoWnton, Eastern Sya. 508-435-2151 

Ml Farmington Hilla Carter, McCormic & Peirce (CMP) 

. 318477-7700 

MN Minneapolia Sector Engrg.. 612-593-1809 

MO Fbrissant, Delltron Co, Ina. 314-839-0033 

MO Kansas City, Delltron Co, Ina. 816436-6445 

NY Wantagh, BYTEC. 516-781-7400 

NM Albuquerqua Barnhill Assoca . 505-2997658 

NY Hamburg, Labtronics . 716-6480107 

NY llion, Labtronics. 315-895-7135 

NY Kirkwood Labtronics . 607-775-3739 

NY Syracusa Labtronics . 315-455-7314 

NC Bakersvilla Curria Peak & Frazier .... 704-6884371 

NC Greensboro, Curria Peak & Frazier ... 919373-0380 

NC Matthewa Curria Peak & Frazier . 704-846-1702 


OH Berea Carter, McCormic & Peirce (CMP) 

. . 216-826-0400 

OH Englewood Carter, McCormic & Peirce (CMP) 


....;. 513-836-0951 

OK Tulsa Barnhill Assoca. 919744-6535 

OR Portland Westcon, Ina . 509283-0132 

PA Philadelj^a Robert Meyers Assoca.. 219224-1663 

PA Pittsburg, Carter, McCormic & Peirce (CMP) 

. 412-8293800 

TX Austia Barnhill Assoca. 512-451-0217 

TX Houston, Barnhill Assoca. 719580-8007 

TX Houston, Barnhill Assoca. 718444-1733 

TX Richardson. Barnhill Assoca. 214-231-2573 

TX San Antonto, Barnhill Assoca. 512-694-5575 

UT Murray, Barnhill Assoca . 801-262-3000 

VA Hampton, Sel-Tronics.. 804627-6308 

Wl NewBeriiaComtel Midwest Co. ...... 414-544-6042 


VALIDYNE ENGINEERING CX)RPORATION, 8626 
Wilbur Ava, Northridga CA 91324, Tel: 818-8892057, 
TELEX: 691303, FAX: 8198896512; EmpL: 200 

VALLEY ELECTROMAGNETICS, P.O. Box 131, Spring 
Valley, U. 61362, Tel: 815-664-2348, FAX: 815-6691112; 
EmpL: 100; Sis. Mgr: A Petak 

VALOR ELECTRONICS, 6275 Nancy Ridge Dr, San 
Diego, CA 92121-2245, Tel: 619-4591471, TELEX: 
653406 VALORSD, FAX: 619458-0875; FSC Na: 15003; 
EmpL: 600; Sl!s. Mgr: Nick Freyling 

VALOR POWER SYSTEMS DIV, Valor Electronics, 
6275 Nancy Ridge Dr, San Diega CA 92121-2245. Tel: 
6194591471, FAX: 619458-0875; FSC No.: 58999; 
EmpL: 350; Sis. Mgr: Brad Rogers; Diet. Mgr: Nick 
Freyling 

VALPEY-FISHER:MATEC CORP, 75 Soutti SI, 
Hopkinton, MA 01748, Tel: 508435-6831, TELEX: 94- 
8332, FAX: 5084395289; FSC Na: 5955; EmpL: 120; Sfe. 
Mgr.'Donald Elliott; Dr^. Mgr.-John Pimentel 

VAMISTOR CX)RP, 115 Industrial Pk, Seviervilla TN 
37862, Tel: 615453-0001, TWX: 8195704931, FAX: 619 
4590003; FSC Na: 56856; ErrpL: 53; Sis. Mgr: John 
Farry, Sla Mgr.; Dist. Mgr: Ken Suit, Dist Sla Mgr. 

VANGUARD ELECTRONICS CO, 1480 W. 178th SL 
Gardena CA 90248, Tel: 2193234100, FAX: 219329 
8427; FSC Na: 03550; Erry>L: 250; Ste. Mgr: T. A 
Crawfc>rd; Drsf. Mgr.-T. A Crawford 


North American offices oniy. Fbr woridwide reps & distributors, see Voi. W. EEM 1989 
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Manufacturers and Safes Offices Directory 


VECTOR 


VANGUARD RELAY CORP, 333 Strawberry Fiefd Rd, 
Warwick, Rf 02886, Tei: 401-732-0700; S/s. Mgr: Fred 
Pestana 

VANN INSTRUMENTS, INC, 1046 Vassar N.E, 
Albuquerque, NM 87106, Tel: 505-265-2498; S/s. Mgr: 
Michael E Vann 

VARIAN, CONTINENTAL ELECTRONICS DIVISION, 
P.O. Box 270879, Dallas, TX 75227, Tel: 214-381-7161, 
TELEX: 73-398, FAX: 214-381-4949; FSC No.: 52151; 
EinpL:500; S/s./Ifgr.'R L Floyd Dornestic Broadcast 

VARIAN CANADA, INC, Microwave Div, 45 River Driven 
Georgetown, ON. Canada L7G2J4, Tel: 416-877-0161, 
TELEX: 069-7502, TWX: 610-492-2641; FSC Na: 02845; 
EmpL:350; S/s. Mgr.* George C. Plhak 

VARIAN MICROWAVE EQUIP. DIV, Varian Assocs, 
Inc, 3200 Patrick Henry, Santa Clara CA 95054, Tel: 408- 
496-6273, TELEX: 510-601-5674 MEDSC, TWX: 348476, 
FAX: 408-496-6235; FSC No.: 59782; EmpL: 300 

VARIAN TEMPE ELCTRNS. DIV, Varian Assocs, 615 
a River Rd, Tempo, AZ 82581, Tel: 602-968-6790, FAX: 
602-894-5381; Empl: 175; Sfe. Mgr: Douglas Kim 

VARITRONIX, See VL Electronics 

VARO ELECTRON DEVICESrAN IMO INDS. CO, 
2203 W. Walnut SL Garland, TX 75046, Tel: 214-487-4129, 
TWX: 910-860-5093, FAX: 214-487-4265; FSC No.: 
27777;Multiple; Empl: 600; S/s. Mgr: Russ Lyons 

VARO QUALITY SEMICONDUCTOR, 1000 N. Shiloh 
Rd, Garland, TX 75040, Tel: 214-487-4300, TELEX: 
6829276, FAX: 214-487-0406; EmpL: 550; S/s. Mgr: 
Charlie Merz; Dist Mgr: Mike Hawkins 


VARTA BATTERIES, INC., 300 Executive Bivd, 
Elmsford, NY 10523, Tel: 914-592-2500, TELEX: 996-548, 
FAX: 914-592-2667; S/s. Mgr: Paul Silliman ... D*1533 


LocaJ Sales Offices & Reps 

AL Athens, EMF. 205-233-2947 

CA NorwalK Ed Rivers Assocs.. 213-868-1471 

CA San Mateo, Stewart Fullerton Assocs. 

. 415-570-7666 

CT Cheshire, Sd. Compa . 203-272-2963 

MD Ellicott dty, Technig. Sla . 301-461-7802 

MO St Charles, Uvera-Polk. 314-946-8500 

NJ Madison, Uvera-Polk . 201-377-3239 

NY Glen Head, Uvera-Polk. 516-759-9300 

NC Ullington, EMF. 919-893-3650 

OH Beachwood, Thompson & Assocs..... 216-831-6277 

OH Dayton, Thompson & Assocs.. 513-435-7733 

OR Portland, VMI. 503-252-5197 

PA West Cheater, TCA Assocs..... 215-353-2022 

TX Richardson, Comp. Technig. 214-783-8831 

WA Redmond, VMI. 206-882-2999 

Can MississaugaOnLK-C.Sis.&Mktg ... 416-826-5435 

Can Mississauga Orrt, Nica Power Battery Corp. 

. 416-828-7100 

LjOCiJ Distribulors 

AZ Phoenix, Specific Energy Corp. . 602-433-0288 

CA U Mirada Energy Dvcs... 213-921-8775 

CA Mta View, Energy Sla. 415-969-0800 

CA San Josa Rose Elctma . 408-263-9700 

CA Van Nuya Nesco, Inc . 818-781-0505 

CO Englewood, IndL Elctms.. 303-694-9444 

FL AltamonteSpringaTNRTech,Inc. ... 305-767-2411 

GA Uthia Springa EMF. 404-948-6023 

GA Marietta Synergistic Batteries . 404-973-2220 

HI Honoluia Pacific Energy Dvca. 808-737-2021 


IL Donwers Qrova Telecommunications Dvca 

... 312-971-3460 

iL Downers Grova Jabro Batteriea Inc 


. 312-964-9358 

IL Mt Prospect, Johnson Assoca... 312-398-5159 

IL SchaumburgVartaBatteries . 312-310-4437 

MD Beltsvilla Mark Elctma . 301-595-5040 

MA SharogAdcour. 617-784-8123 

Ml Livonia LWC Dista, Inc . 313464-7700 

NJ Butler, Access Distra. 201-492-0808 

NJ Clifton, Engrd Assemblies. 201-340-0600 

NY Elmsford, Energex Sya Corp . 914-631-1363 

NY ML Kisco, Multiplier Inda. 914-699-0990 

NC Winston-Salem, Progressive Technlga 

. 919-761-1375 

OR Aloha Elctm. Concept. 503-642-9715 

TX Spring Battery Pak Sla & Svc. 713-367-9393 

TX Stafford,aw.Elclma.. 713-2404000 

WA Redmond Energy Sis, Inc. 206-883-2343 


Can Mississauga Ont, NICA Power Battery Corp. 

... . 416-828-7100 


VASAK INDS, INC, 27 Cleveland SL Valhalla NY 10595, 
Tel: 1-800-67-VASAK, FAX: 914-761-5009; Empl: 10; S/s. 
Mgr: John Vasak 

VCH INCORPORATED, Chicago Miniature, 1080 
Johnson Driva Buffalo Grova IL 60089, Tel: 312-469- 
3400, TWX: 910-221-5445, FAX: 312-459-2708; FSC No.: 
71744; EmpL: 52; Sis. Mgr: Jim Flanagan 


ELECTRONIC COMPANY 


FAX: 818-365-5718 

VECTOR ELECTRONIC CO., INC., 12460 Gladstone 
Ava, Box 4336, Sylmar, CA 91342, Tel: 818-365-9661, 
TELEX: 269303; FSC No.: 82893; Empl: 95; S/s. Mgr: 
Norm Brunell; Dist. Mgr: J. Forman 
. C-1121,1722-1723,1727-1728 

For Vector Elctma’ sales offices and repa in all other 
states- 800423-5659. 


Local Sales Offices & Reps 

CA Milpitaa R & D Elctm. Parts. 408-262-7144 

Local Distributors 

AL BirmingharaAckRadioSupp.Co. .... 205-322-0588 

AL Huntsville Allied Elctma Inc. 1-800433-5700 

AL Huntsville, Mock Elctma Inc.. 205-539-2401 

AL Huntsville Pioneer Technlga . 205-837-9300 

AL Huntsville W & W Elctma Ine. 205-534-0376 

AZ Phoenix, Dalis Elctma. 602-275-2885 

AZ Phoenix, Elctm Supp.. 602-276-1199 

AZ Phoenix, TrI-Tek Inc... 602-371-0860 

AZ Tempe Circuit Specialists . 602-966-0764 

AR Little RocK Carlton Bates. 501-562-9100 

CA Anaheim, R&D Elctma. 714-773-0240 

CA Belmont, Jameco. 415-592-6718 

CA Buena Rl Cypress Elctma. 714-521-5230 

CA Canoga Pk, Sandy’s Elec. Supp.. 818-346-8353 

CA Chatsworth, Priority 1 Elclma. 818-709-5111 

CA Costa Mesa Dow Radio. 714-645-6448 

CA Costa Mesa Marvac Elctma. 714-650-2001 

CA Costa Mesa Powell . 714-754-1717 

CA Fremont Allied Elctma . 415-7700590 

CA Fremont Fry’s Elctma. 415-770-3797 

CA Fullerton, Orvac Elctma . 714-871-1020 

CA Gardena Cal Switch. 213-770-2330 

CA Hollywood Yale Elctma .... 213465-3186 

AL Huntsville Powell Elctma. 205-539-2731 

CA Inglewood NewarX Elctma . 213-670-0020 

CA Irvine Priority 1 Elctma. 714-660-1411 

CA Los Angelearrc Elctma . 213-3880621 

CA Mllpitaa Zack Elctma. 408-942-5432 

CA Oakland Brill Elctma. 415-834-5888 

CA Pasadena Empire Elctm Dist . 213-681-2711 

CA Riverside Elctm Supp. . 714-787-9220 

CA Sacramento, Zack Elctina . 916-369-1786 

CA San Diego, Cypress Elctma . 619-5350011 

CA San Diege Elctm Supp. . 619-693-8222 

CA San Diego, Shanks & Wright. 619-2390176 

CA San Diege Western Radio Elctma.... 619-2684400 

CA San Francisce Zack Elctma. 415-626-1444 

CA San Jose Elctm Supp.. 408-297-3726 

CA San Jose Powell Elctma. 408-943-9020 

CA San Jose Quement Elctma . 408-998-5900 

CA San Mateo, Newark Elctma. 415-571-5300 

CA Santa Ane Advanced Computer Prod 

. 714-558-8813 

CA Santa Clare Active. 408-727-4550 

CA Santa Clare Cypress Elctma. 408-980-2500 

CA Santa Clare Halted Specialties . 408-732-1573 

CA Santee Mouser Corp.. 619-449-2300 

CA Sunnyvale Abacus Elctma Co.. 408-732-2000 

CA Sunnyvale Fry's Elctma. 408-733-0115 

Thousand Oaka Pace Efcrni . 818497-7515 

CA Tustie Allied Elctma Ine . 714-6694190 

CO Denver, Newark Elctma . 303-757-3351 

CO Englewood Shelley/Ragon. 303-762-0670 

CT Danbury, Pilgrim Elee Ine . 203-792-7274 

CT Greenv^ Wise Corripa Ine. 203-531-4880 

CT Hamden, Allied Elctma . 203-248-8900 

CT Norwalk, Pioneer Stand Elctma Ine .. 203-853-1515 

CT & Windsor, Car-Lac Elctma . 203-282-0631 

CT Wallingford, Ssger Elee Supp.Co. .... 203-265-4600 

FL Altamonte Springa Pioneer Tech. Sla 

. 407-834-9090 

FL Ft Lauderdale Pioneer Technig. 305428-8877 

FL Ft Uuderdale Powell Elctma. 305-484-8377 

FL Ft Lauderdale Southeastern Elect Inc. 

.. 305-5634131 

FL Miami, Elctm Equip. . 305-871-3500 

FL Pompano Bch., Peerless Radio Corp. 

. 305-9734141 


GA AtlanteJackSpearsElctma .......... 404-237-4531 

GA Norcrosa Allied Elctma Ine . 404-377-3555 

GA Norcrosa Newark Elctma . 404448-8500 

GA Norcrosa Pioneer Technlga. 404448-1711 

IL Bensonville GBL Goold Elctma 

. 312-860-7171:800-323-6639 

IL Champaign, Klaus Radk), Ine. 217-356-1856 

IL Chicago, Newark Elclma.. 312-784-5100 

IL Chicago/Elgin, Allied Elctma . 312-697-8200 

IL Palatine OHM Elctma. 312-359-5500 

IL Peoria Klaus Radio . 309-691-4840 

IL Schaumberg Newark Elctma. 312-310-8980 

IN Ft Wayne Bell Inda. 219423-3422 

IN Indianapolia Bell Inda. 317-875-8200 

IN Indianapolia Meunier Elctma. 317-635-3511 

IN Indianapolia Newark Elctma. 317-872-7070 

lA Cedar Rapida Dee Elctma, Ine. 319-365-7551 

KS Overland Park, Newark Elctma. 913-677-0727 

KY Louisville Peerless Elee Equip. 502-637-7674 

MD Baltimore ASI Elctma . 301-265-5100 

MD Baltimore Resco/Baltimore . 301-529-0500 

MD Columbia Newark Elctma. 301-9644482 

MD Columbia Powell Elctma Ine. 301-995-6410 

MD Gaithersburg Pioneer Technlga. 301-921-0660 

MD Rockville Capitol Radio Whlslra. 301-881-2270 

MA Boston, Active. 508-366-8899 

MA Hingham, Sager Elee Supp Co. . 617-749-6700 

MA Lexingtoa Pioneer Ine. 617-861-9200 

MA Lyna Land Elctm Supp. 617-592-2220 

MA Milford Car-Lac Elclma . 617478-7797 

MA Needham Cronin Elctma. 617-449-5000 

MA Needham YDI Elctma Corp. 617-449-1005 

MA Nonvood Gerber Elctma. 617-769-6000 

MA Westborough, Powell Elctma. 508-366-6100 

MA Wocester, Newark Elctma. 508-756-0702 

Ml Ann Arbor, Wedemyer Elect Supp .... 313-665-8611 

Ml Lansing Wedemeyer Elee Supp. . 517-4849047 

Ml Uvonia Chelsa/RS Div. . 313-525-1155 

Ml Livonia Pioneer Std. 313-525-1800 

Ml Oak Pk, Newark Elctma. 313-967-0600 

Ml Southfield Newark Elctma . 313-557-8227 

MN Minneapolia Acme Elctma Ine . 800-328-0270 

MN Minneapolia Newark Elctma . 612-331-6350 

MN Minneapolia Shelley/Ragon Ine. 612-642-2828 

MN St Paul, Gopher Elctma... 612-483-3322 

MN Thief River Fla Digi-Key Corp. 800-3444539 

MO Kansas City, Elctma Supp . 816-931-1321 

MO Maryland Hgts, Chelsea Elctma. 3144264500 

MO St Louia Gateway Elctma. 303458-5444 

NH Salem Sager ElctrL. 603-898-1348 

NJ Camden, GRS Ce. 609-9648560 

NJ E Hanover, State Elctm Parts Ca .... 201-887-2550 

NJ Englewood Powell Elctma . 201-894-0800 

NJ Kenilworth, Federated Purchaser . 201-272-0505 

NJ Mt Laurel, Active . 609-273-2700 

NJ Mt Laurel, Future Elclma. 609-778-7600 

NJ Pennsauken, Resco . 609-6624000 

NJ Pine Brook, Pioneer Stand Elctm. 201-575-3510 

NM Albuquerque Elctm Parts Ca . 505-293-6161 

NY Binghamton, Pioneer Elctma . 607-722-9300 

NY Bohemia Car-Lac Elctma .516-5674200, 

800-645-1192 

NY Buffalo, Newark Elctma . 716-892-4321 

NY Buffalo, Summit Dista Ina . 716-887-2800 

NY ComrnacK Car-Lac Elctrna;NY Branch Sla Off. 

. 516493-0556300433-0387 

NY Hauppauga Breadline Elctm Dist .... 516-2314100 

NY Hempstead Davis Elctma. 516483-9200 

NY LL City, H. L Dalis. 718-361-1100 

NY Lynbrook, Peerless Radio Dist Ina ... 516-593-2121 

NY Mineola Allied Elctma Ina.. 516-248-2360 

NY Rochester, Simeona Elctma. 716-328-3230 

NY Rochester, Summit Dista Ina. 716-334-8110 

NY Ronkonkoma Arrow Elctrr^ Ina . 800-932-7769 

NY Woodbury, Pioneer Stand Elea. 516-921-8700 

NC Cary. Powell Elctma. 919467-1212 

NC Charlotta Pioneer Technlga. 704527-8188 

NC Raleigh, AlHed Elctma Ina. . 919-876-5845 

NC Raleigh, Southeastern Elctma. 919-828-2311 

OH Akron, Akron Elect Supp Ina.. 216-762-8818 

OH Cincinnati, Hughes Peters Ina . 513-351-2000 

OH Cleveland Pioneer Stand Elea. 216-587-3600 

OH Columbua Hughes Peters Co.. 6142945351 

OH Columbua Wedemeyer Elea Supp ... 614-436-9600 

OI Dayton,Pioneer-Da^on .. 513-236-9900 

OH Dayton, Stotts-Friedman Ca.. 513-298-5555 

OR Beaverton, Almac Elctma. 503-629-8090 

OR Beaverton, Norvac Elctma... 503-6441025 

OR Portland Radar Elea Co. . 503-232-3404 

PA Drexel Hill, Kass Elctm Dist ... 215-449-2300 

PA Harrisburg Cumberland Elect Ina .... 717-232-9715 

PA Horsham, Pioneer Technlga. 215-6744000 

PA McKean, AdvacomIna .. 814476-7774 

PA Philadelphia Powell Elctma . 215-365-1900 

PA Pittsburgh, Pioneer Std. . 412-782-2300 

PA ReadingBarbeyElctma. 215-376-7451 

PA Willow Grova RESCO Elctma. 215-6594575 

SC Charieston,Wholesale IndL Elea...... 803-722-2634 
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VECTOR 


Manufacturers and Sales Offices Directory 


TN Nashville^ Carlton Bates. . 615-244^3562 

TX Austin, Pioneer Shi. .. 512-835-4000 

TX Dallas, Hanison Equips Co, Inc. ....... 214-239-2750 

TX Dallas, Off-the-shelf Compa .......... 214-247-0052 

TX El Paso, Weal IndL Elea . 915-779-6647 

TX Ft Worth, Allied Elctms.. 817-336-5401 

TX Gariarxi Newark Elchns. . 214-494-5911 

TX Houstcm,NewarkEictma.. 713-999-0529 

TX Houston, Pioneer Shi. 713-988-5555 

TX Irvinft Powell Elcima .. 214-550-0547 

TX Mansfield, Mouser Eictma. 817-4834422 

TX Richaidson, Off-the-shelf Cornpa. 214-238-0808 

TX Stafford^ Harrison Equip. Ca .. 713-879-2600 

UT SattL^eCity,KimballElctrnalna.... 801-328-2075 

UT Salt Lake City, Stand. Supp.. 1. 801-486-3371 

VA Arlington,AriingtonEleaWhisira ..... 703-524-2412 

VA Norfolk, Priest Eictma . 804-855-0105 

WA Bellevua Active . 206-881-8191 

WA Bellevua Almac Eictma . 206-643-9992 

WA Seattia Radar Elea Ca. 206-282-2511 

WA Spokana Almac Eictma. 509-924-9500 

WA Spokana Radar Eictma . 509-747-3053 

Wl Milwaukea Marsh Eictma. 414-475-6000 

VECTOR ELECTRONIC CO., 12460 Gladstone Ave, 
Sylmar, CA 91342, Tel: 813365-9661, FAX: 813365- 
5718; Empl: 95 .. C*1121,1722,1727-1729; 


D«1122-1123 

VECTRONICS MICROWAVE CORP, 113 Unooln Blvd, 


VEKTREX ELECTRONIC SYSTEMS, INC, P.O. Box 
A90, imperial Bch, CA 92032, Tel: 613753-0408; FSC Na: 
0BV42; EmpL: 5 

VELMEX, INC, P. O. Box 38, East BloomfleW, NY 14443, 
Tel: 716-657-6151, 800-642-6446, FAX: 716-657-6153; 
EmpL: 30; Sits. Mgr: R Yurick 

VELONEX, 560 Robert Ava, Santa Clam, CA 95050, Tel: 
403727-7370, FAX: 403727-0389; EmpL: 40; Sis. Mgr: 
Kevin M. Coffey.... D«1421 

VELONEX, 6551 Loisdale Ct, Sta 322, Springfield, VA 
22150, Tel: 703922-8005, FAX: 703922-8007 

VEMALINE PRODS. DIV, 333 Strawberry FieW Rd, P.O. 
Box 6979, Warwick, Rl 02887, Tel: 401-7337600, FAX: 
401-732-6119; FSC No.: 08730; Sfe. Mgr: Paul 
Vamvaketis 

VENABLE INDUSTRIES, INC, 3555 Lomita Blvd, 
Torranca CA 90505, Tei; 2135332522, FAX: 213533 
4139; EnipL: 20; S/Es. Mgr.* C.a Dreyer 

VENT RAK, See General Devices 

VERMONT AUTOMATION CO, INC, 18 Morse Dr, 
Essex Junction, VT 05452, Tel: 802-8737571; EmpL 7; 
S/s. Mgr: G. Cox 


Local Sales Of^ceis & Reps 

AZ fountain Hilla Haibar Assoca .. 602-837-2464 

CA Glendaia Haibar Assoca.. 813246-8263 

CA MtaView,WostechSla ... 415-961-1422 

CO WheatRWgaWaugamanAssoca .... 3034231020 

CT North Haven, Kitchen & KutoNn ...... 203^30212 

FL Madeira Beach, Mackay, Smith & Assoca, Ina 

.. 8133937144 

FL OriandaMackaySmith&Assoca .... 30&4234353 

GA DunwoodKenRaby.. 404-3935848 

IL Paientina Technology Sla. 312-991-6600 

MA Burlington, Kitchen & KutoNn .. 617-2232660 

MO St Loula Rush & West. . 314-965-3332 

NJ Cherry Hill, Lanson Assoca. 6034244670 

NY Jericha Metro Tech. Sla. 5139333330 

NY Syracusa T-Squared Eictma, Ina. 313463-8592 

NY Yictor, T-8quared Eictma, Ina. 713924-9101 

OH Dayton, Rixan Assoca. 513222-0011 

TX DallaaCMR. 817-3736540 

UT Sait Lake City, Waugaman Assoca ... 801-261-0802 

VA Fredericksburg, Vemitron. 703752-4499 


I3SrTE3R,N*A.TIONA.lL, 



MWdlesex, NJ 08846, Tel: 201-3532377, TELEX: 833560; 
FSC Na: 32846; Empl: 51; Sfe. Mgr: John G Vogler 

VECTRON LABORATORIES. INC, 166 Glover Ava, 
Norwalk, CT 06850, Tel: 203-8534433, TWX: 710463 
3796, FAX: 2038431423; FSC No.: 27802; Empl: 325; 


Sfe. Mgr.* Larry Jawitz. A«1492-1497 

LocaJ Safes Offices & Reps 

AL Huntsvilte, Saber Assoca. 803327-0853 

AZ Mesa Fetty/Schoenduve. 602-241-9009 

CA El Segundo, Fetty/Schoenduve. 213322-4991 

CA Mountain View, Fetty/Schoenduve ... 413962-8330 

CA San Diega Fe^/Schoenduve. 613292-5136 

CO Parker, Techa Mktg Assoca . 303841-3435 

CT CheshiraMeco.. 8032233409 

FL Melbouma Saber Assoca. 803432-6288 

GA Norcrosa Saber Assoca. 803327-0853 

IL Bannockburn, GMR Sla, Ina. 312-2938440 

IN Greenwood, Valentine & Assoca . 317-8832260 

IN South Bend Valentine & Assoca . 2132837070 

lA Anamosa WG Controls. 313462-3456 

MO Independenca Engrg. Svca Co.. 8132543600 

MA Reading, Meco . 617-944-6660 

Ml Detroit R P. Urban Assoca. 3135332355 

Ml Grand RapWa R P. Urban Assoca ... 613245-0511 

MN Bumsvilla Allied Comp. Repa . 612-4337876 

MO St Louia Engrg. Svca Ca. 314997-1515 

NY Great NecK F & F Metro. 516-482-4080 

NM AlbuquerquaJ. Smith & Assoca. 503345-6501 

NY Syracusa T-Squared Eictma. 3134638592 

NC Clayton, Saber Assoca. 803327-0853 

OH Englewood A NaceCa . 513-836-0931 

OH Hudson, A NaceCa . 2136533273 

PA Newtown Sq, SWR Tech, Ina. 213353-6639 

TX Dallaa Texas Avionics. 214437-5677 

UT Sait Lake City, TechaMklg. Assoca .. 801-4831009 

VA Alexandria Tech-Reps . 7033732600 

WA Seattia Datacom. 2032832525 

Can Montreal OnL Soquelea Ltd. 514482-6427 


VEECO INSTRUMENTS INC, Terminal Dr, Plainview, 
NY 11803, Tel: 516-3438300; Sfe. Mgr: Robert Kase 

VEECO INTEGRATED AUTOMATION, INC, Veeco 
Instruments Inc, 10480 Markison Rd, Dallaa TX 75238, 
Tel: 214349-8482 

VEEDER-ROOT, 70 Sergeant SL Hartford CT 061 Oa Tel: 
203527-7201, FAX: 203527-1479; Empl: 1200; Sfe. 
A^r.’Alan Schoenhut; Dfef. iV^.* Alan Schoenhut 



FAX: 3033244985 

VEETRONIX, INC, Box 480, Lexingtoa NE 68850, Tei: 
3033244600; Empl: 25; Sfe. Mgr: Eddie Howerter 
.. . . 8*1852-1853 

VEGA PRECISION LABS, 800 FolHn La, Vienna VA 
22180, Tel: 7039336300, TELEX: 832521; FSC Na: 
23115; Empl: 350; Sfe. Mgr.* Joe E Bennett 


VERMONT PRECISION RESISTOR, Codeco Corp. of 
Vermont West Hill Road PC. Box 1207, Stowa VT 
05672-1207, Tel: 802-2538567, FAX: 802-2538019; 
Empl: 8 

VERMONT RESEARCH CORP, Precision Pk, N. 
Springfield VT 05150, Tel: 802-8832256, TWX: 713363 
6533; Empl: 45; Sfe. Mgr: John Dimitruk 

VERMONT SEMICONDUCTOR, INC, 7-AvaD, PO Box 
526, Williston, VT 05495, Tel: 802-8633000, FAX: 802- 
8633800; Empl: 70 




VERNITECHiVERNITRON CORP, 300 Marcus Blvd, 
Deer Pk, NY 11729, Tel: 5135835100, TWX: 513227- 


6079; FSC Na: 30223; Empl: 225 .... A*2147; 8*1037, 

1316,1998 

Local Sales Offices & Reps 

AZ Fountain Hilla Haibar Assoa . 602-837-2464 

AZ Fountain Hilla Haibar Assoca . 602-837-2464 

CA Glendaia Haibar Assoa . 8132438263 

CA Glendaia Haibar Assoca. 2132438263 

CO Wheat RWga Waugaman Assoca .... 3034231020 

CO WheatrWga Waugaman Assoca. 303-4231020 


CT North Haven, Wtchen & Kutchen, Ina 

. 203239-0212 

FL Madiera Beach, Mackay, Smith & Assoc, ina 


.... 8135331873 

FL Orlando, MacKay Smith & Assoca .... 30&4234353 

IL Palatina Technlg Sla . 312-991-6600 

IL Palatina Technology Sla. 312-991-6600 

lA Davenport Rush & West .. 3133839494 

KS Olatha Rush & West . 9137642700 

MD Monkton, Imagitron Sla Co, Ina . 301-3745600 

MA Burlington, Kitchen & Kutchen Ina .... 617-2232660 

MN Minneapoiia Boerger & Assoca. 612-5633435 

MO St Louia Rush & West Assoca, Ina .. 3149633322 

NJ Cherry Hill Lanson Assoa ... 609-4244670 

NY MeMlla Comtronic Engrg. Sla .... 513249-0505 

NY MeiviliaComtronicsEng.&Sla. 513249-0505 

NY Syracusa T-Squared Ca. 315-4638592 

NY Syracusa T-Squared Eictm. Sia. 315-463-8592 

NY Victor, T-Squared.. 7139249101 

OH Beachwood Electronic Salesmastera Ina 

. 216-831-9565 

OH Daytoa J. C. Hofstetter Co. . 5132931010 

OH Medina J. C. Hofstetter Ca. 213241-4880 

OH Medina J.C. Hofstetter &Ca. 213241-4880 

TX RonoakaCMR . 817-379-6540 

UT Salt Lake City, Waugaman.. 801-261-0802 

UT Salt Lake City, Waugaman Assoca ... 801-261-0802 

WA Bellevua Schultz Ca. 206-454-0300 

Wl Milwaukea Tedmology Sla, Ina. 4149645015 


VERNITRON CONTROLS, VemitiDn Corporation, 

1601 Precision Park La, San Diega CA 92073, Tel: 613 
4235581, TWX: 913322-1862, FAX: 6134235090; FSC 
No.: 10112; Empl: 200; Sfe. Mgr: R Campbell 
. . . 8*13131315 


FAX: 813-347-7520 

VERNITRON CORP., VRN Div, 2801 72nd St N, Box 
44000, St Petersburg, FL 33743, Tel: 813347-2181, 
TELEX: 6815306, TWX: 313681-5306; FSC No.: 84048; 
Empl* 400; Sfe. Mgr: P. Healy; Diet. Mgr: P. Healy 

. A*2148-2150; 8*1038; D*1065 


Local Sales Offk^ & Reps 

AL HuntsviiiaR.O.Whitesell&Assoa ... 205-8835110 

AZ Phoenix. Shefier-Kahn. 602-257-9015 

CA BurlingamaWraJ. Purdy Ca. 413347-7701 

CA Campbell Kottmeier Assoca. 408-371-8700 

CO Englewood Omega Ltd. 303762-1921 

CT Farmington, R Perron Co. . 203-6734825 

FL Oriando, Cartwright & Bean. 305-422-4531 

IL Downers Grova Circuit Sla. 312-8332242 

IN Fort Wayna Ro Whiteseil & Assoca .. 219432-5591 
IN Indianpolia Ro Whiteseil & Assoca ... 317-3539283 

IN Kokomo. Ro Whiteseil & Assoca . 317-457-9127 

KS MerriaraMTS . 9132338557 

KY Louisviila Ro Whiteseil & Assoca .... 5024237696 
Ml Grand RapWa Ro Whiteseil & Assoca 

. 613942-5420 

Ml Southfield Ro Whiteseil & Assoca .... 3135535454 
Mi St Joseph, Ro Whiteseil & Assoca ... 6139837337 

MN Minneapoiia PSI.. 612-944-8545 

NM Albuquerqua Shefier-Kahn. 505-345-3591 

NY Great Neck, Mos Assoca. 516487-3966 

NY Syracusa PITronics. 315-4337346 

OH Cincinnati Ro Whiteseil & Assoca .... 513521-2290 
OH Cleveland Ro Whiteseil & Assoca .... 216447-9020 
OH Columbua Ro Whiteseil & Assoca ... 614-8839396 

OH Dayton, Ro Whiteseil & Assoca. 5132939546 

OK Tulsa Comptech . 913622-7744 

PA Lawrencevilla DVS. 609-8931112 

PA Pittsburg, Ro Whiteseil & Assoca ..... 412-963-6161 

TX Arlington, Comptech. 817-265-6007 

UT Salt Lake City, Omega Ltd. 801-277-8061 

VA Charlottesviila LD Lowery.. 804-973-6672 

Can Rexdaia Ont, Source El^ Ltd . 613592-5392 

Local DisMtHJtors 

AR Little Rock, Cartton-Bates. 501-562-9100 

CA Chatsworth,TTI . 8137031010 

CA San Diega Sheliey-Ragon. 6134537133 

CA San Josa Future. 408-9439100 

CA San Josa ShetleyRagon. 403942-9111 

CA ThousandOakaBellInda .. 8133431940 

CO Denver, Denver-Wintronics . 303431-7161 

CT Bethel Future. 203-847-6442 

CT Norwalk Cobra Compa. 20^7-6442 

CT Wallingford Sager EWtrlSuppL. 2032634600 

FL Clearwater, Future. 813441-4771 

FL Ft Lauderdala NRC Eictma. 303772-4500 

FL OrtandaTTIIna. . 3038431000 

FL Tampa Impala Eictma . 813-8854747 

GA NorcrosaTTl...... 404-662-0911 

IL usia Components Ina.... 312-852-7707 

IL Lombard Shelley Ragon. 312-5936633 

lA Cedar RapWa Dee Eictma . 319-3637551 

MA Woburn, TTl Ina. 617-9338800 

MD Columbia TTl .. 301-9931331 

MD Rockvilla M S Eictma. 301-3436400 

MA Hingham,Sager ElctrlSuppi.. 617-7436700 

MA Westbora Future.. 617-3632400 

Ml Farmington Hilla Advent Eictma. 313477-1650 

MN EdenPrariaTTl .. 612-944-5080 

MN St Paula Shelley Ragon . .. 612-642-2823 


North American (rffices only. F6r worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


VIRGIN 


MO St Louis, Chelsea . 314-426-4500 

NJ Berlin, GGI. 609-768-6767 

NJ East Hanover, State Elctma . .. 201-887-2550 

NJ Mt Laurel, Future. 609-778-7600 

NJ New BrunswicK Brothers Elctma. 201-238-2200 

NJ Whippany, Tonar Ind . 201-884-1400 

NM Albuquerque, Sterling. 505-884-1900 

NY Albany, Adirondacks. 518-456-0203 

NY Buffalo, Summit . 716-887-2800 

NY Farmingdale, Command Elctma Corp. 

. 516-293-1212 

NY Hauppauge, Fairmont Elec. Sla. 516-231-3313 

NY Hauppauge, Jaco Elctma. 516-273-5500 

NY Liverpool, Future . 315-451-2371 

NY Ronkonkoma, TTI Inc. 516-737-2000 

NY Valley Stream, L & S Elctma. 516-561 -2474 

NC Charlotte, Elctma Mktg.. 704-394-6195 

NC Raleigh, Southeastern. 919-828-2311 

OH Columbus, Elctma Mktg.. 614-299-4161 

OH Dayton, Bell Micro-Mil . 518-434-8231 

OK Tulsa, Radio.. 918-587-9123 

PA Braddock, Leff. 412-351-5000 

PA Montgomeryville, Pyttronic. 215-643-2850 

PA Philadelphia, PEI Genesis. 215-568-7400 

TX Ft Worth, TTI Inc. 817-831-0441 

TX Houston, Sterling. 713-627-9800 

TX Richardson, Altair. 214-231-5166 

UT Salt Lake City, Future. 801-972-8489 

VA Charlottesville, Virginia Radio. 804-296-4184 

WA Bellevue, Future. 206-881-8199 

WA Redmond, Priebe Elec. Inc. . 206-881-2363 

Wl Milwaukee, Marsh Elctma . 414-475-6000 

Can Pointe Claire, Que., Future Elctma_ 514-694-7710 


VERTEX INDUSTRIES, INC, P. O. Box 996, 23 Carol SL 
Clifton, NJ 07014, Tel: 201-472-1331, FAX: 201-472-0814; 
Empl.: 85; S/s. Mgr: Carlo Pastore 

VERTOX CO, 10022 Irrperial Ave. E , Garden Grove, CA 
92643, Tel: 714-530-4541, FAX: 714-530-0143; FSC No.: 
53688; Empl.: 12; S/s. Mgr: Steve Hacker; Dist Mgr: 
Steve Hacker 

VESTA TECHNOLOGY, INC,7100W.44th AvaSte 101, 
Wheat Ridge, CO 80033, Tel: 303-422-8088, FAX: 303- 
422-9800; Empl.: 9 

VIABLE SYSTEMS INC, Box 369, Sherbom, MA 01770, 
Tel: 508-653-7665, TELEX: 922 495 VIABLEUS, FAX: 508- 
653-6645; Empl.: 30 

VIA WEST INTERFACE, INC, 534 N. Stone Ave, Tucson, 
A2 85705, Tel: 602-623-5716; Empl.: 4; S/s. Mgr: Robert 
S. Bos 

VIBRAC, 16 Columbia Dr, AmhersL NH 03031, Tel: 603-882- 
6777, TELEX: 312698 VIBRAC, FAX: 603-886-3857; EmpL: 
50; Sis. Mgr: R Searle 




VICON INDUSTRIES, INC, 525 Broad Hollow Rd, 
Melville, NY 11747, Tel: 516-293-2200, TELEX: 144581, 
FAX: 516-293-2627; EmpL: 284; S/s. Mgr: Carol Ryan; 
Dist. Mgr: Carol Ryan 



FAX: 216-248-9301 

VICTOREEN, INC., 6000 Cochran Rd, Solon, OH 44139, 
Tel: 216-248-9300, TWX: 810-421-8287 

. A*2062-2067 


Local Sales Offices & Reps 

AZ Tempe, Ele-Comm Assoca . 602-844-0566 

MA Newton, Victoreen, Inc. . 617-964-2226 

WA Edmond, EDCO Sla . 206-776-8922 


VICTOR ELEC. WIRE & CABLE, 618 Main SL W. 
Warwick, Rl 02893, Tel: 401-821-1700, SALES 401-821- 
7800, TELEX: 952122, TWX: 710-382-1534, FAX: 401- 
828-0441; EmpL: 900; S/s. Mgr: E M. Colasanto 

VICTOR WIRE & CABLE CORP, 3601 Holdrege Ave, 
Los Angeles, CA 90016, Tel: 213-870-9933, FAX: 213-559- 
4167; EmpL: 30 


VERNITRON ELEC. COMPS., See Beau Prods. Div. 


FAX; 203-288-4937 


VICTORY ENGINEERING CORP, Victory Rd, 
Springfield, NJ 07081, Tel: 201-379-5900, TWX: 710-983- 
4430; EmpL: 150; Sis. Mgr: P. Foley 



Vernitron 


FAX: 216-232-8731 

VERNITRON PIEZOELECTRIC DIV., 232 Forbes Rd, 
Bedford, OH 44146-5478, Tel: 216-232-8600, TWX: 810- 
427-2274; Empl.; 100; S/s. Mgr: Mark Montie ... A* 1499 


Local Sales Offices & Reps 

AL Hunstville, R O. Whitesell & Assoc. ... 205-883-5110 

FL Orlando, B & M Sla. 305-855-2455 

GA Norcrosa R O. Whitesell & Assoc..... 404-449-9190 

IL Des Plaines, Esco Assoc. 312-298-5310 

IN Ft Wayne, R O. Whitesell & Assoc. ... 219-432-5591 
IN Indianapolia R 0. Whitesell & Assoc. 

. 317-359-9283 

IN Kokomo, R 0. Whitesell & Assoc.. 317-457-9127 

KY Pewee Valley, R O. Whitesell & Assoc. 

. 502-241-1441 

MD Sykesville, DVS Company . 301-781-4080 

Ml Grand Blanc, R O. Whitesell & Assoc. 

. 313-695-0770 

Ml Grand Rapida R O. Whitesell & Assoc. 

. 616-942-5420 

Ml Southfield, R O. Whitesell & Assoc. ... 313-559-5454 
Ml St Joseph, R O. Whitesell & Assoc. .. 616-983-7337 

NJ Lawrenceville, DVS Company. 609-896-1112 

NC Fuguay-Vaiina R O. Whitesell & Assoc. 

.. 919-552-1122 

NC Greenboro, R O. Whitesell & Assoc. .. 919-273-1945 
OH Cincinnati, R O. Whitesell & Assoc. ... 513-521-2290 
OH Cleveland, RO. Whitesell & Assoc. ... 216-447-9020 
OH Columbus, R O. Whitesell & Assoc.... 614-888-9396 

OH Dayton, R O. Whitesell & Assoc.. 513-298-9546 

OK Tulsa, CompTech. . 918-622-7744 

PA Pittsburgh, R O. Whitesell & Assoc_ 412-963-6161 

TN Knoxville, R O. Whitesell & Assoc..... 615-694-9476 

TN Nashville, R O. whitesell & Assoc. 615-352-4760 

TX Austin, CompTech. 512-343-0300 

TX Houstoa Comptech . 713-492-0005 

TX Irving, CompTech. 214-751-1181 


VERN KIEBLER ASSOC, 201 N. Gablea Wheaton, IL 
60187, Tel: 312-668-5407, FAX: 312-462-7590; EmpL: 
200; S/s./Wgr-Wm ArchbokJ 

VERSACAD CORPORATION, Prime Computer, Inc, 
2124 Main SL Huntington Bch, CA 92648, Tel: 714-960- 
7720, TWX: 510-101-1759 TWINC UD; Empl.: 75; Sis. 
Mgr: Everett Dickson; Dist. Mgr: Glenn Johnson 

VERSALOGIC, 3888 Stewart Rd, Eugene, OR 97402, Tel: 
503-485-8575, FAX: 503-485-5712 


VIBRA-METRICS, INC., 1014 Sherman Ave, Hamden, 
CT 06514, Tel: 203-2886158,1 -800-352-2001, TWX: 710- 
465-0169; Empl.: 25; S/s. Afgr.-Tom Golden ... B*1999 


Local Sales Offices & Reps 

AZ Mesa, Mayco, Inc.. 602-491-1372 

CA CanogaPk,FLW. 818719-0037 

CA Carlsbad, FLW. 618434-5251 

CA Costa Mesa FLW . 714-751-7521 

CO Parker, Heritage Chera Co. 303-6980589 

CT North Haven, International Div. 2082881638 

CT Wallingford, Pat Jenks Assoca. 2082689939 

DC Columbia Stein Instr. Corp. . 301-5983748 

FL Orlando, FLW Southeast. 407-894-1100 

HI Kailua FLW . 808954-1030 

KS Olathe, Tech. Sla Assoc. 9188282800 

MA Beverly, Pat Jenks Assoc. . 508921-4600 

Ml Southfield, Comtel. 3183582505 

Ml Southfield, Comtel Instra . 3183582505 

NM Albuquerque, Mayco, Inc. . 5082984002 

NY Baldwinsvilte, Oshex Assoc. 315-6386027 

NY Baldwinsville, Oshex Assoca, Inc.. 3186386027 

NC Raleigh, Lee Assoc.. 9188488818 

NC Raleigh, Lee-Carolinas. 9188488818 

OH Cleveland, Comtel. 216-442-8080 

OH Cleveland, Comtel Instra . 216-442-8080 

OH Dayton, Comtel Instra . 513-4285310 

OH Hilliard, Comtel Instra. 614-8788305 

OR Portland, Extech Ltd.. 508292-9219 

PA Philadelphia Metrasystems ... 218247-7347 

PA Philadelphia MetraSystems. 218247-7347 

PA Pittsburgh, Comtel Instra . 412-922-5720 


TN Chattanooga Pump & Vibation Consita 

. 404-9385851 

TN Chattanooga Pump & Vibration Consita 


. 404-9385851 

TX Argyle, Milestek, Inc. . 817-4587444 

TX Argyle, MilesTek. 817-4587444 


UT W. American ForK Highland Tech. Mktg 

. . 801-7582634 

UT West Amercan ForK Highland Tech. Mktg 


. 801-7582634 

Wl Elm Grove, James L Griffin Co. Inc.... 414-797-0980 

Wl New Berlin, Comtel-Midwest .. 414-544-6042 

EXP New Haven, Masten Wright. 2082881638 

EXP New Haven, CT, Masten Wright. 2082881638 

Can Rexdale, SRP Control Sysa Ltd. . 4187480117 

Can Rexdale, OnL SRP Control Sya Ltd. .. 4187480117 


VIBRATION INSTRUMENTS CO., 1614 Orangethorpe 
Way, Anaheim, CA 92801, Tel: 714-8786085, TELEX: 
692433; FSC No.: 32102; Empl.: 35; Sis. Mgr: Fritz Egger 

VIBRO-METER CORP., P.O. Box 5058, Billerica MA 
01822-5058, Tel: 508663-7322, TELEX: 948145, TWX: 
7183281872, FAX: 508667-1944; FSC No.: 
617-667-1944; EmpL: 50; S/s./Wgr.-Joe Micali 


VERTEX INTL INC., 6775 CustomHouse Plaza Ste.D, San 
Diego, CA 92073, Tel: 618661-6868, FAX: 7086883444 
(Mexico); Empl.: 150 


VICXDM SYSTEMS, INC., 2520Junction Avenue, San Jose, 
CA 95134, Tel: 408-432-8660, TELEX: 171-603; Empl.: 65; 
S/s. Mgr: Neil Newman 


VIDAIRE ELECTRONICS MFG. CORP, 54 Nancy SL W. 
Babyton, NY 11704, Tel: 516-491-1826; EmpL: 20 

VIDCO, INC, 8039 S.W. Cirrus Dr, Beaverton, OR 97005, 
Tel: 508641-1804, FAX: 503-641-1806; EmpL: 10; S/s. 
Mgr: Bradley Cohen 

VIDEO AUTOMATION SYSTEMS, Upper Shad RcL 
Pound RkJge, NY 10576, Tel: 914-764-4613; EmpL: 5 

VIDEO MONITORS, INC, Dotronix, Inc, 3833 N. White 
Ave, Eau Claire, Wl 54703, Tel: 718834-7785, TELEX: 
5181081880, FAX: 718834-5672; Empl: 190; S/s. Mgr: 
L Stewart 

VIKING CASES, 10480 Oak St N.E, St Petersburg FL 
33716, Tel: 818577-1216, FAX: 1-808237-2082; Sis. 
Mgr: Bill StricklarKl 

VIKING CONNETORS CO, Criton Technologies, 
21001 Nordhoff SL P.O. Box 2379, Chatsworth, CA 91311, 
Tel: 818341-4330, TWX: 910-434-4912; FSC No.: 05574; 
EmpL 375 

VIKING ELECTRONICS, 1531 Ind. St PO Box 448, 
Hudson, Wl 54016, Tel: 7183888861; EmpL: 26; Sis. 
Mgr: Roy Crist 

VIKING INDUSTRIAL PRODUCTS, 729 Farm Rd, 
Marlboro, MA 01752, Tel: 617-481-4600; EmpL: 20; Sis. 
Mgr: Aubrey Elms 

VIRGINIA PANEL, 1400 New Hope Rd, Waynesboro, VA 
22980, Tel: 7089488376, FAX: 708942-2856; EmpL: 
225; S/s./Ifgr.'Jeff Stowers 




Vernitron 


Over 

1 . 000.000 
Terminal 
Blocks 
in Stock. 



Over 

8 . 000.000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 pjit. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213)452-1229 (415) 835-15001 

1301 Olympic Blvd., O 1026 6th Avenue, 

Santa Monica, CA 90404 Oakland, CA 94606 


EEM1989 


North American offices only. For worldwide reps & distributors, see Vol. W. 
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VIRGIN 


Manufacturers and Sales Offices Directory 



FAX: 703-375-0135 

VIRGINIA PLASTICS CO^ P.O. Box 4577, Roanoke VA 
24015-0577, Tel: 703-375-0100; FSC Na: 59608; EnpL: 
130; Sfe. Mgr.-Ted Baden .. 0*1558-1561,1923-1925 


Local Sates (Mces & Reps 

CA Santa Clare Penmark SI& Ca ........ 408-980-1303 

CO Denver, UndbergCa. 303-758-9033 

CT MIddletowe Gerber Ste. . 203-347-3000 

FL Ughthouse Pt, Mr. Charles J. Kerns .. 305-785-6362 

IL Wheaton, Chadra-Schilke. 312-653-8126 

MD Gaithersburg, Carwithen Assoce . 301-921-9545 

MA Waltham, Gerber SI&. 617-890-3334 

Mi Livonie Engrg. & Mktg. Svce Co. . 313-522-9465 

MN Minneapolie Northstar Comps, Inc. ... 612-553-1888 

NJ Cranbury, Kay SI& Assoce . 609-655-3778 

NY Buffalo, NRM Mklg Grp.. 716-634-4300 

NY Skaneateiee NRM Mktg Gre. 315-685-8991 

NY Spenceiport, NRM Mktg Grg. 716-352-9166 

OK BIxby,MGRElctme .. 918-369-5186 

OH andnnati, Makin & Assoce. 513-871-2524 

OH Cleveland, Makin & Assoce. 216-248-7370 

OH ColumbueMaWnA Assoce . 614-848-5424 

OR Portland, SPS Elclme . 503-297-6919 

PA Harrison City. NRM Mktg Grpi. 412-327-0858 

TX Austie MGR Elctme. 512-250-0926 

TX Dallae MGR EIcbne, Ine . 214-238-5246 

UT Salt LaRe City, Undberg Co. .. 801-277-2643 

WA Redmond, SPS Elctme. 206-323-4140 

Can Toronto. OriLTiemkay, Inc.. 416-736-1221 

Local Disbibuters 

AL Huntsville Components Oist Inc. . 205-883-7501 

CA Granada Hille Acort Inde. 818-368^74 

FL Melbourne Components DisL Inc.. 407-724-9910 

GA Norcrose Component Dist Ine . 404-449-1712 

MN Minneapolie K & H Elctm. Distrbg .... 800-328-8515 

NH Manchester, Yankee Elctm. Supp Ca 

. 800-221-1738 

NC Raleigh, Components DisL Ine. 919-787-7311 


VIRTIS CO, Rte 208, Gardiner, NY 12525, Tel: 914-255- 
5000, TELEX: 926474, FAX: 914-255-5338; EmpL: 92; Sfe. 
Mgr: J. D. Schmidt 

VISHAY-MANN SYSTEM, See Vishay Resistive 
Systems Group 


VISHAY 

...to be precise® 


VISHAY RESISTIVE SYSTEMS GROUP, 63 Unooln 
Hwy, Malvern, PA 19355, Tel: 215-644-1300, TWX: 510- 
668-5812; EmpL: 500; £^. Mgr.* Iris Oemeritt 

. A*1866,1948-1949,2069-2077,2151; D*1370 


Local Satos Offices & Reps 

AL Huntsville JWL Assoce . 205-883-1712 

AZ Phoenix, Howe & Howe . 602-264-7971 

CA Los Alamitoe Reed Elctme. 213-598-6676 

CA Redwood City, James S. Heaton Co... 415-367-9000 

CA San Diege Yishay Ree Sye Grp.. 619-690-5112 

CO Englewood, Com^ Sle Ine .. 303-779-8060 

CT Wallingford, Comp Rep Assoce. 203-269-1145 

FL Altamonte Springe ScHntronic Assoce 

... 305-831-8233 

FL Clearwater, Semtronic Assoce. 813-461-4675 

FL Ft Lauderdale Semtronic Assoce .... 305-731-2484 

GA Atlanta JWL Assoce .. 404-320-7643 

ID Boise NL R Schultz Ce. 208-377-8686 

IL Rolling Meadowe Eagle Tech. Sle.... 312-991-0700 

IN CarmeL Shamrock Elctm. Sle. 317-848-5265 

KS Olathe Technical Sle Assoce. 913-829-2800 

MD Lutherville J. A Dougherty Sle Ce ... 301-321-7890 

MA Westwood, Comp Rep Assoce . 617-329-3454 

Ml Plymouth, Jay Mktg Assoce. 313459-1200 

MO St Louie Technical Sle Assocs.. 314-521-2044 

NJ Flandere K & R Engrg Sle Ca .. .... 201-584-5235 

NM Albuquerque Nelco Electronix. 505-293-1399 

NY Rochester, L-Mar Assoce. 716-381-9100 

NC Charlotte JWL Assoce. 704-541-5750 

NC Raleigh, JWL Assoce.. 919-787-4826 

OH AuroraEMA,ine .. 216-562-6104 

OH Centerville EMA, Inc . 513433-2800 

OR Beaverton, N. R Schultz Ca ...... 503-643-1644 


PA Horsham,TMI .. 215-441-4300 

PA Malvern, Yishay Resistive Sye Grp ... 215-644-1300 

TX Dallae Edward F. Aymond Ca. 214-826-7620 

TX Houston, Yishay Resistive Sye Grp .. 713-550-0568 

UT Salt Lake dty,Hanis/CSI . 801-974-5155 

WA Bellevue N.R Schultz Ca ........ 206454-0300 

PR Caguae Comp Rep Assoce. 809746-6550 

Can Concord, Ont, Kaytronice Irto. . 416-6692262 

Can Kawata Ont, Kaybonice Ina .. 619564-0080 

Can Surrey, RC, Kaybon'ice Ina. 604-581-5005 

Can Ville St Laurent Qua, Kaybonice Ina 

.. 514-745-5800 

Local DistrilMtors 

AZ TempeShellei^Ragortlna. 602-894-2058 

AZ TempeTTI,lna . 602431-1191 

CA Chai^orbi, Peteil/Passive Compe Ina 

. 819700-8838 

CA Chatsworth, Shelley-Ragon, Ina . 8199993333 

CA Chatsworth, m, Ina. 8197091010 

CA MillpItae TR, Ina . 4099495577 

CA San Diego, Shelley-Ragon, Ina . 6194597133 

CA San Diego, TTt Ina. 619587-4888 

CA San Jose Shelley-Ragon, Ina . 408-432-0600 

CA Santa Ana TR Ina. 714-641-9393 

CO Denver, TR Ina .. 303429-6806 

CO Englewood Shelley-Ragon, Ina. 309762-0670 

FL Orlande TTt Ina . 407-8591000 

a Tampa Impala Elctme, Ina.8198854747, 

809237-7777 

a Tampa Shelley-Ragon, Ina. 819623-6560 

CT WalfingfordpTRIna. 209284-7474 

GA NorcrosaTRIna .. 404-662-0911 

ID Coer d'Alene A-l EIcbne . 2097693280 

IL Lombard, Shelley-Ragon, Ina. 312-6298833 

IL Palatine Ohm EIcbne . 312-3595500 

lA Cedar Rapide Shelley-Ragon, Ina .... 3193790525 

MD Baltimore RESCO/Baltimore.301-5290500, 

800-6391242 

MD Beltsville RESCO/Washington . 301-937-9100 

MD Columbia TTt Ina .. 301-9991331 

MA Wilmingloe TR Ina . 508-6584700 

MN Eden Prairie TR Ina. 612-944-5080 

MN St Paut Shelley-Ragon, ina . 612-642-2828 

MO Hazlewood Shelley-Ragon, Ina. 314454-0480 

MO Independence Shelley-Ragon, Ina.... 819254-3410 

NJ Flandere VKR Svce, Ina .201-584-5393, 

809454-9767 

NJ MtLauretTnina .. 609234-6400 

NY Farmingdale Corrvnand Elctme Corp 

. 5192991212 

NY Hauppauge Mast Disbe, ina . 5192734422 

NY Medford, Shelley-Ragon, Ina. 519447-2000 

NY Ronkonkoma TR Ina. 519737-2000 

NY ValleySbeam,L&SElctme. 519561-2474 

OH Cleveland, Specialized Compe Sle ... 216-464-0405 

OH Daytoe Micro Mil Div. . 513434-8231 

OH Worthington, TR Ina .. 614-8495770 

OR Beavertoe Shell^Ragon, Ina. 503-641-1691 

PA Malvern, Yishay Resistive Sye Grp ... 215-644-1300 

TX Dallae Shelley-Ragon, Ina. 214-3492424 

TX Fort Worth, TR Ina. 817-595-3100 

TX Ft Worth, TR Ina . 817-831-8300 

TX Houstoa Texas Conrfx Corp. . 713-4693882 

WA Redmond, Shelley-Ragon. 2098892220 

WA Redmond, TTI, Ina. 209882-0291 

Can Concord, Ont, Kaybonics. 416-6692262 

Can Kawata Ont, Kay^ics. 619564-0080 

Can Quol, Kaybonice Ina . 514-7495800 

Can Surrey, BiC, Kaybonics . 604-581-5005 


VISIONARY ELECTRONICS, 141 Parker Avenue San 
Francisco, CA 94118, Tel: 419751-8811 

VISION ENGINEERING, INC, 570 Danbury Rd, New 
Milford CT 06776, Tel: 2093593776, TELEX: 643769, 
FAX: 2093590712; EmpL: t5; Sfe. Mgr,* John Clery 

VISIONICS CORPORATION, 343 Gibraltar Dr, 
Sunnyvale CA 94089, Tel:4097491551, TELEX: 346352, 
FAX: 409734-9012; Sfe. Mgr: Alex Welilns 

VISTAR CORP, 13740 McCormick Dr, Tampa FL 33626, 
Tel: 8198596611, TELEX: 522434; EmpL: 25; Sfe. Mgr: 
Ron Rooks; Dfef. Mgr. Ron Rooks 


CLIPLITE 

LENS/MOUNTS FOR LEDs 


FAX: 619-549-3520 

VISUAL COMMUNICATIONS CO., INC, 7920 Arfons 
Dr, Ste G, San Diege CA 92126, Tel: 619549-6900; E^L: 
9; Mgr: P. Loudon. 8*1199-1203 


Local Sates Offices & Reps 

H. Elmhurst Ubonix Sle.. 312-834-1100 

VA Forest Beacon North.. 804-239-8486 

VA Sterling Beacon No.. 709591-1300 

EXP CT, Litchfield Intrade ---- 209567-5901 

Local Di^'butors 

AL Huntsville Component Dist Ina .. 2098897501 

AZ Phoenix, Keystone Electro .. 602-995-3005 

CA Costa Mesa Orange County Comp.. ^ 714-9793597 

CA Los Angelea Elecbic Switch Ina. 213-6691310 

CA Mission Yiejo, Opto Plus. 714-380-8654 

CA San Jose Spectra Elctme.. 409452-1590 

CA Sunnyvale PSC Elctme. 409737-1333 

CA Torrance WBC Etecbo Supp. 213-328-6871 

CO Denver, Component Dist ina. 3097994916 

CO Englewood Indelco. 309694-9444 

FL Melbourne Component Dist Ina., 309724-9910 

GA Norcrose Cornponent Dist Ina ....... 404-441-3320 

IL Palatine OHM Elctme. . 312-3595500 

MA Lynp Land Elctme . 617-592-2220 

Ml Grand RapideSFEIcbaSupp....... 616-459-0216 

MN New Brighton, Chris Elecb. Dist . 612-631-2647 

NJ Beilmawr, Midatiantic Elecb.. 609931-5303 

NY ElmsfordAncarEIcbaSupp .. 914-592-7100 

NC Raleigh, Component Dist Ina. 919-834-9465 

OH Centerville Industrial Prod Dist. 5194392086 

TX Dallae Cornponent Dist Ina. 214-644-0373 

WA Redmond Priebe EIcbne. . 206-881-2363 


VISUAL INFORMATION INSTITUTE, Box 33, Xenia OH 
453890033, Tel: 5193764361, TELEX: 501031 VIS INFO 
INST, FAX: 5193792802; FSC Na: 27432; f mpL: 45 


VlTEC 

FAX: 209-739-7634 

VITEC ELECTRONIC CORPORATION, 1525A East 
Acequia Yisalla CA 93291, Tel: 2097391077, TELEX: 


4972623 VTTEC. A*2507-2511 

Local Sales CMices & Reps 

AL Huntsville EPi Ina. 209534-3747 

AZ Tempe Techni Source Ina . 602-7398093 

CA San Diego, Miners & Assoce . 6195699891 

CA Yisalia Yrtec Elctme Coqx. 2097391077 

DC McLean, Jin Sung Hsia.. 709734-1739 

FL Longwood SAM Rape Ina . 305-8690097 

GA Atlanta Elctme Mktg Assoce . 404-4491215 

IL Addison, Baldwin Sle Assoce, Ina .... 312-2790352 

KS Overland Pk, EPi Ina. 913-642-9118 

MN MinneapoUe HMR Ina. . 612-8892122 

MS Jackson, ER Ina . 601-8596251 

MO St Louie EPi Ina. 314-962-1411 

NM Albuquercfije Techni Source Ina . 509268-4232 

NC Raleigh. Eicba Mktg Assoce .. 919-847-8800 

OH Beachwood Elctm. Sle Master Ina ... 219831-9555 

SC Greenville Eicba Mktg Assoce . 8092394637 

WA Seattle Evergreen Mktg Ina. 2096393160 

Local Distributors 

CA Costa Mesa EEP. Corp...... 714-5492275 

CA Irvine Schweber Elctme. . 714-8690261 

CA Santa Clara Wyie Labe . 409727-2500 

CT Danbury, Hamilton Avnet . 209797-2842 

FL Oakland Pk, Zelcon, Ina .... 3095692555 

GA Norcrose Hamilton Avnet. 404447-7500 

IL Northbrook, Classic Compe Supp, irxx 

... 312-272-9650 

IL Palatine OHM Elctme. . 312-3595500 

IL Rosemont Advent EIcbne. 312-297-6200 

IN Indianapolie Bell Ipde. 317-8798200 

lA Cedar Rapide Dee EIcbne, Ina. 319-3697551 

KY Louisville Peerless Eicba Equip . 502-637-7674 

ME N. Adame KX)-Rally Corp. 419664-4951 

Mi Farmington Hilte, Advent Elctme.. 313477-1650 

Ml Livonia RS Elctme.. 3195291155 

MN N. Adame Eicba Supp Cb.. 413-664-1086 

NJ Kenilworth, Federated Purchaser, Ina 

. 201-272-0505 

NY Bingharnton, Pioneer-Standard EIcbne, Ina 

. . 607-722-9300 

NY Buffato, Summit Diste, ina. 716-884-3450 

NY ElmsIbrdAncarEIcbne .. 914-592-7100 

NY MamomecK New Yorker Elctme . 914-6997600 

NY Rome Rome Elctme. .• 319337-5400 

NY RonkonkomaM-TronCompe,Ina.... 519467-5100 

NY Westbury, Schweber Elctme. 519334-7474 

NC Charlotte Dixie Elctme.. 704-377-5413 

NC Winstoa-Salem, Dixie Elctme .. 919724-5961 

OH Cleveland Pioneer-Standard EIcbne, ina 

...... 219587-3600 

OH Dayton, Hamilton Avnet.. 5134396700 
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Manufacturers and Sales Offices Directory 


WALLi 


OH Dayton, Stotts-Friedman. 513-298-5555 

OK Tulsa, Radio, ina . 918-587-9123 

PA Bristoi,AimElctm&. 215-785-3500 

PA McKean, Advacom, Inc.. 814«476-7774 

PA Philadelphia, Alnx) Elctms. Corpi. 215-698-4000 

SC Columbia, Dixie Elctms.. 803-779-5332 

Wl Milwaukee. Marsh Elctms. . 414-475-6000 

Wl New Beriia Classic Comps. Suppi Ino 

. 414-786-5300 

Can Burnaby, BC, RAE IndL Elctms. . 604-291-8866 


VIZ METEOROLOGICAL INSTRUMENTS, 335 E Price 
SL Philadelphia. PA 19144-5782, Tel: 215-844-2626. TWX: 
710^70-2626; FSC Na: 41226; Empl: 450; Ste. Mgrj V. 
Scott Zelov; Disf. Mgr.* V. Scott Zelov 



FAX: 213-663-3711 

VL ELECTRONICS, INC., Varltronix LTD., 3171 Los 
Feliz Blvd. Suite 303, Los Angeles, CA90039. Tel: 213-661 - 


8883; FSC No: 95-3896380; Empl: 6; Sfe. Mgr. C. 

Kreslake; Dist. Mgr: C. Kreslake. B*1123 

Local Sales Offices & Reps 

CA Los Angeles, Luscombe Engrg.. 818-249-9000 

CA Los Gatos. Luscombe Engrg. Co.-San Francisco 

. 408-370-2020 

CO Denver, MRC. 303-794-4684 

CO Littleton, MRC . 303-794-4684 

IN Indianapolis, J-CHofstetter. 317-897-7914 

lA Marion, AEM Assocs.. 319-377-1129 

KS Olathe, AEM. Assocs.. 913-8880022 

DC D.C./Baltimora Eastern Elctms.. 609-662-2113 

MA Canton, New ^land Elctm Sis. . 617-8284835 

MO SL Louis, AEM Assoca . 314-2989900 

OH Dayton, J. C. Hofstetter Co. . 5182981010 

OH Medina, Hoftstetter . 218241-4880 

PA Hickory, J. C. Hoffsetter. 412-3582305 

PA Philadelphia, J.C. Hoffsetter. 2184883256 

TX Austin, THT Sis. Ca . 512-8382794 

TX Dallas, THT Ste. . 214-7881501 

WA Bothell, A/D Elctms.. 208481-8555 

Wl Colgate Rep One . 414-6284016 

Wl Madison, Rep 1 & Assocs.. 6082488889 

Can Dorval Qua, Dosh-Dart Import Ltd. ... 514-6381913 

Can Toronto, Ofrt, Norgay Entprs, Ltd.. 4182589663 

Can Vancouver, Norgay. 604-2781121 

LocsJ Distributors 

CA Los Angeles, VL Elctms Inc. . 213-661-8883 

NC Raleigh, Eastern Elctms.. 919-8787591 


VLSI TECHNOLOGY, INC., 1109 McKay Dr, San Jose, CA 
95131, Tel: 408434-3100, TELEX: 278807; EnpL: 1600; 
Dist. Mgr: Frank Reynolds 

VME MICROSYSTEMS INTL CORP, 12090 South 
Memorial Pkwy, Huntsville, AL 358083308, Tel: 208888 
0444, FAX: 208882-0859; Ste. Mgr: Ray Garren 

VMETRO, INC, VMETRO as, 2500 Wilcrest Ave, Sta 
550, Houston, TX 7704^ Tel: 718266-6430, FAX: 718 
266-6919; ErnpL: 15; Ste. Mgr: Gunnar Ostgaard; Dist. 
Mgr: Jim Williams 

THE VOICE CONNECTION, 17835 Skypark Orcle, Sta C, 
Irvine, CA 92714, Tel: 714-261-2366, FAX: 714-261-8563; 
Ste. Mgr: Shiriee Runge 

VOICE IDENTIFICATION, Box 714, Somerville, NJ 08876, 
Tel: 201-5283408, FAX: 201-5285714; Empl: 7 

VOLGEN AMERICA, INC, 39650 Liberty SL Suite 325, 
Fremont CA 94538, Tel: 4184985950, FAX: 415-498 
5954; Empl: 2; Ste. Mgr: Brian Hs^no 

VOLPI-MFG-USA 26 Aurelius Ava, Auburn, NY 13021, Tel: 
3182581737, FAX: 3182581202; Empl: 25; Dist. Mgr: 
Stephanie Chesanek 



FAX: 209-651-0740 

VOLTAGE MULTIPLIERS, INC., 8711 W. Roosevelt 
Ava, Visalia, CA ^291, Tel: 208651-1402; THEX: 
530484; FSC Na: 60211; Empl: 85; Ste. Mgr: Karen 
Spano. . A*2208-2209; B*1039 



FAX: 516-887-9869 

VOLTAMPERE CORP, 146 Horton Ava, Lynbrook, NY 
11563, Tel: 516-887-9443; FSC No.: 64196; Empl: 30; Sfe. 
Mgr: Robert Pampin . I>2127 

VCX.TARC TUBES, 176 Unwood Ava P.O. Box 688, 
Fairfield, CT 06430, Tel: 2082582633, TELEX: 984337, 
FAX: 2082581194; Empl: 180; Sfe. Mgr: Albert H Katz 

VOLTECH, INC, 200 Butterfield Dr, Ashland, MA 01721, 
Tel: 508-881-7329, ESYLNK: 518100-3630, FAX: 508 
879-8669; Empl: 10; Sfe. Mgr: Louise Hall .... D-1371 

Local SeJes Offices St Reps 

CA Laguna Hills, Electro Venture-South .. 714-581-9244 
CA Santa Clara, Electro Venture-North ... 408727-1553 
IL Arlington Hgts, Bemdt Assoc, Ina .... 312-632-0900 

MA Burlington, Interseli . 5082783844 

OH Cleveland, Bradcor Elctma Ca . 216-671-1200 



VOLTEX, 3460 Great Neck Rd, Amityvitle, NY 11701, Tel: 
516-842-2772; Empl: 55; Ste. Mgr: S. Vogel 

. D«2129-2131 


LocaJ Sales Office & Reps 

CA Santa Clara R-C Elctma . 408988-0701 

CT Washington, TrKJom Assoca. 203-8687027 

MD Burtonsville, Bekr Inda, Ina. 301-421-1200 

MA Burlington, Tri-Com Assoca . 617-272-8163 

VOLTRONICS CORPORATION, West SL. PO. Box 

476, E Hanover, NJ 07936, Tel: 201-887-1517, FAX: 201- 
887-3349; FSC Na: 1873e;Multipte; Empl: 70; Sfe. Mgr: 
Richard J. Newman . A*1185 

Local Sales Offices & Reps 

AZ Mesa, Fetty/Schoenduva Ina . 602-241-9009 

CA El Segunda Fetty/Schoenduva Ina .. 218322-4991 

CA Moorpark, Fetty/Schoenduve. 8085294395 

CA Mtn.View,Fetty/SchoenckivaIna .... 418962-8330 

CA SanDiegaFe^/Schoenduvaina ... 618292-5136 

CO Boulder, Herb Bass Assoca . 3085387509 

FL Lighthouse PL R. C. Simon & Co.. 308941-2757 

IL Chkjaga Technical Sla, Ina . 312-237-7210 

MA Peabody, J.K Assoca . 5085388068 

MN St Paul Countryman Assoca. 612-6489151 

NY MelvUte, RF Elctra Sla Grp.. 5184288890 

PA Campbell Quick Response Tech. Sla 

. 218362-9225 

TX Dallaa Allied Comps, Ina. 214-2380408 

UT Bountiful Herb Bass Assoca . 801-292-8991 

VA Sterling, Beacon North Ina . 703-4782480 

WA Seattia Datacom . 2082882525 

Can St Laurent Qua, RF Microwave. 514-3382335 


VONCO, INC, 22829 Heslip Driva Novi Ml 48050, Tel: 318 
344-0050, FAX: 318344-0052; FSC No.: 7J499; Sfe. Mgr: 
Larry Ragsdale 

VTM MICROWAVES, INC, 4975 W. 80 Ave, Westminster, 
CO 80030, Tel: 308426-6866; FSC Na: 52474; Empl: 15 

V-TRON ELECTRONICS CORP, 10 Venus Way, P.O. 
Box 3297. & Attleboro, MA 02703, Tel: 617-761-9100, FAX: 
617-761-4727; Empl: 250; Sfe. Mgr: Richard E French 

VU-DATA 9180 Brown Deer Rdl, San Diego, CA 92121, Tel: 
619452-7670, TWX: 9183381586, FAX: 619-452-2543; 
FSC Na: 34160; Empl: 20; Sfe. Mgr: M. Knapp 

WABASH MAGNETICS, Kearney-National Inc, 1375 
Swan Street Huntington, IN 46750, Tel: 2183588300, 
TWX: 5181082867, FAX: 2183583846; Empl: 1000; 
Ste. Mgr: Stanley P. Bickhart 

WABASH MAGNETICS, First & Webster Streeta PO. 
Box 708, Wabash, IN 46992, Tel: 2185682191, TWX: 
8182982722, FAX: 2185681652; Empl: 250; Sfe. Mgr: 


BobLunn . B*1652-1653 

Local Sales Offices & Reps 

AZ FountainHiite,HalbarAssocs,INa ... 602-837-2464 
CA Glendaia Halbar. 818246-8263 


CA San Mateo, Halbar.. 415-3494700 

CO Englewood, Computech . 3087783981 

FL TampaAPMAssoca. . 813-8882457 

GA Duluth, Dixie Tech. Mktg. . 404-381-5592 

IL Arlington Hgta, M J. Petersen Assoca 

. 312-577-8200 

IN Fort wayna M/S Ste.. 2184383023 

KS Lenexa Midtec Assoca. 918541-0505 

MD Glen Bumia Macrotech Assocs, Ltd. 

. 301-7681111 

MA Andover, Crawford Assoca . 5084782122 

MN MinneapoiiaDeaTechnig. . 612-424-7605 

MO St Louia MkJtec Assoca . 314-2788666 

NJ Watchung, Dolan Assoca. 201-7582671 

NC Raleigh, Dixie Tech. Mktg . 918781-5745 

TX Ft Worth, El-Tec Ste, Ina. 817-2682896 

WA Recknond, Halbar Assocs, Ina. 208882-0990 

Local CXstributors 

CA Fullerton, Pyramid Elctm. Suppt. 714-7780781 

CA Santa Clara Pyramid Elctm. Supp..... 408727-9810 

IL Elk Grove Villaga Nu-Way Elctm Distra 

. 312437-7120 

PA Philadelphia Shap Elctma Ca. 2189683300 

WA RedrTK>nd, PyrarnkJ Elctm Suppi, Ina 

. 206-8887200 


WAGO CORP, 9085 N. Deerbrook Trail Brown Deer, Wi 
532^, Tel: 414-354-5511, FAX: 414-354-1268; FSC Na: 
65996; Ste. Mgr.-Michael A. Lane 

WALDES TRUARC, INC, Member of the Seeger 
Fastening Sys. Grp, 29-01 Borden Avei, Long Island 
City, NY 111014478, Tel: 718392-3100, TELEX: 128829; 
Empl: 450 

WALKER POWER, INC, 10 B Mill SL Warner, NH 03278 
Tel: 6034583111, FAX: 603-4582498; Empl: 115; Sfe. 
Mgr: Paul D. Iverson 

WALKER SCIENTIRC, Rockdale SL Worcester, MA 
01606, Tel: 508-852-3674, 5088583232, TELEX: 
9102508517, FAX: 508-8589931; Empl: 83; Sfe. Mgr: B. 


Langley. . D*1372 

Local Sales Offices & Reps 

AL BinninghamLevandSclCa . 808222-2595 

AZ Phoenix, Jensen Tools Ina . 602-9686231 

CA Irvina Ion Spec. 714-261-7743 

CA Santa Barb^ Abbeon Cal Ina . 808966-0810 

IL ChicagaMcMasterCarrSupp.Ca.... 312-834-9600 

IL McHenry, McHenry Elea Ca 

MD Baltimora Applied Magnetics Lab. 301-6585800 

NM ARxjquerqua Mayoa Irxx 

NY Rochester, Transcat. 7184584801 

OH andnnatlBillTepiitzAssoa. 513481-1648 

Local Distributors 

AL Birmingham Levand Sd Co. . 808222-2595 

AZ Phoenix, Jensen Tools Ina . 602-968-6231 

CA irvina Ion Spec. 714-261-7743 

CA Santa Barb^ Abbeon Cc^ Ina . 805-966-0810 

IL ChicagaMcMaster Carr Suppi Ca.... 312-834-9600 

IL McHenry, McHenry Elea Ca 

MD Baltimora Applied Magnetics Lab. 301-6585800 

hM Albuquerqua Mayoa ina 

NY Rochester, Transcat. 7184584801 


WALL, A T, CO, 55 Service Ava Warwk*, Rl 02886, Tel: 
401-739-0740, TWX: 718382-1535, FAX: 401-732-5784; 
Empl: 75; Dtef. Mgr. R Huntsman 

WALL-ABLE MFG. CORP, 2201 Landmeier Rd, Elk 
Grove VL IL 60007, Tel: 312-956-8000, TELEX: 312288 
WLLABLE, FAX: 312-956-8082; Empl: 150; Sfe. Mgr: 
Dennis OBrien 

WALL INDUSTRIES^ 5 Watson Brook RdL, Exeter, NH 
03833, Tel: 6087782300,808321-WALL, FAX: 608778 


9797; Empl: 50; Sfe. Mgr.* Dorothy Amato .. »... D*2128 
Local Sales Off ices St Reps 

AZ ScottsdalaMemcoSia. 602-952-2254 

CA Hayward, Pacific Mktg.. 418887-1620 

CA Pasadena A-F Sla Engg. . 213-681-5631 

CO Aurora Butler Tech. Sla . 303-651-7703 

FL Maitland Beacon Elctma. 308647-3496 

GA Atlanta Beacon Elctma. 404-2589640 

IL Chicaga ESA Tech. Mktg . 312-544-0120 

IN Indianapolia Elctm Mktg Consita .... 317-2581668 

MA ChelmsfordEncotronics.... 5082564207 

Ml East Detroit Elect Mktg Consita . 317-2581668 

MN Eden Prairia High Technig Sla. 612-944-7274 

MO St Louia Reptronics. 314-5789816 

NJ E Brunswick, Winch Sla. 201-6181515 

NY N.SyracusaLabtronics. 3154587314 

OH Cleveland EMC.L. 2184588486 

PA Huntingdon Valley, Inacker Ste. . 218947-5660 

TX Austia Miloo Mklg Ina . 512-4583023 


EEM 1989 


North American offices only. For worldwide reps & distributors, see VoL W. 
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WALL I 


Manufacturers and Sales Offices Directory 


TX Dallas, Mllco Mklg. ... 214-783-2716 

TX Houston,MilcoMktgInc. ............. 713-723-5003 

WA Kirkland, N.W. Comp. Sis... 206-828-2104 

Wl Madison, ESA Tech. Mktg .. 312-5440120 

Can Oakville, OnL Haftronics .............. 416-844-2121 


WAU LENK CORPORATION, Box 3349. Kinston, NC 
28502-3349, Tel; 919-527-4186, FAX: 919-527-4189; 
EmpL:60; Sfe. Mgr.* Richard W. Cooper 

WAMCO, INC.. 11555-A Coley River Gu Fountain Valley, 
CA 92708, Tel: 714-545-5560, TELEX: 67S459, FAX: 714- 
545-6093; FSC Na: 58774; EmpL: 18; Sis. Mgr: Gordon R 


Calvert; Dist. Mgr: Sheila A Sherman.... B*1176-1177 
Locaf Sa/es Offices & Reps 

AZ Scottsdale, Advent Comp. Corp. . 602-481-0044 

CA Cupertino. F&F Assocs... 408-446-2349 

FL Melbourne, Jerry Williams Inc. . 407-259-7700 

IL Elmhurst, Utronix Ste., Inc . 312-834-1100 

M. Elmhurst, VTRONIX Sis. Ina. 312-834-1100 

IN Kokomo, (SAI)Schlllingor Assoa Inc. .. 317-455-2708 

IN Kokomo, Schillinger Assocs, Inc. . 219-282-4570 

KS Parker, S. W. Wollard Co. . 913-898-6552 

KS Parker, aw. Wollard Co.. . 913-898-6552 

Mt Qrosse Pointe ParK Greiner Assoa Ina 

. 313-499-0188 

NY Bayshore, Richard McGrath ina . 516-968-8448 

NY Jericho, Metro Tech. Sis., Ina . 516-935-3330 

NY Massapequa, Richard McGrath, ina... 516-789-0400 

TN Nashville, INSUL-REPS Ina. 616-383-0524 

WA Seattle, Repwest . 206-283-8351 


WARREN COMMUNICATIONS, See Fiskars 
Electronics Corporation 

WARREN G-V, UNIT OF SIGNAL CO, 1 Apollo Dr, 
Whippany, NJ 07981, Tel; 201-386-1200, FAX: 201-386- 
9331; FSC No.; 93929; EmpL; 200; Sis. Mgr: William 
Vandertulip 

WARREN-KNIGHT INSTRUMENT CO, Warren 
Industries, Inc, 2045 Bennett Rd, Philadelphia, PA 
19116, Tel: 216464-9300; EmpL: 50; Sis. Mgr: Richard M. 
Marron 

WASATCH HIGH VOLTAGE. P.O. Box 15457, SaK Lake 
City. UT 84115. Tel: 801-265-9561; ErrpL; 75; Sis. Mgr: 
Gary L Tobian 

WATERS ITalipii 

MANUFACTURING, INC. I 

Industries 

FAX: 508-358-5649 

WATERS MANUFACTURING, INC., Talley 
Industries, Longfellow Ctr, Wayland, MA 01778, Tel: 
508-356-2777. TELEX: 948441; FSC Na: ;Multlple; EmpL; 


125; Sfe. Mgr.-James Dyne. A«2152-2153 

Loca/ Sales Offices & Reps 

AZ Sun City. Hannah Hill. 602-933-4623 

CA Hayward, Liaisen, Ina. 416783-1131 

CA Lomita. Techrep. 213-539-9070 

CO Broomfield, Hannah Hill. 306460-0602 

CT Bloomfield, Sir Assocs. . 2062469343 

FL Melbourne, R-Rep .. 306725-6993 

FL Pompano Beach, R-Rep Co.. 306725-6993 

IL La Grange Park, Bierhaus Sis. 312-354-5100 

MA Westford, Sir Assocs.. . 617-692-2500 

MO Hazelwood, Acorn Elctms.. 314-731-2002 

NJ Union, a Simberkoff Assocs.. 201-687-6363 

NY Le Roy, SSAI .. 7167667213 

OH Dayton, INH Comp. Sis... 516434-8808 

TX Dallas, Allied Comps. . 214-238-0408 

Wl Milwaukee; Bierhaus Sis. . 414-963-0318 

Can Rexdale, OnL Myelco, Ina. 416-674-1636 

Local Di^butors 

CA Lomita, TecRep Conrps. . 2165369070 

TX Dallas, Allied Comps. . 214-2360408 


WATKINS-JOHNSON CO, 3333 Hiilview Ave, Palo Alto, 
CA 94304, Tel; 4164964141, TELEX: 34-8415, TWX; 
9163761253; FSC No.: 14482; EmpL; 3000 

WAVELINE, Box 718, W. CakJwelL NJ 07006, Tel: 201-226 
9100, TWX: 716734-4324; FSC No.: 00443; EmpL: 95; Sis. 
Mgr: D. Morsillo 

WAVETEK, (Western Area Sales Office). 9045 Balboa 
Avenue, San Diego, CA 92123, Tel: 6165669234 

WAVETEK, (Central Area Sales Office), 5808 
Churchman Bypass, Indianapolis, IN 46203, Tel: 317-782- 
4619 

WAVETEK, Northeast Area Sales Office, One Executive 
Blvd, Sta 206, Suffem, NY 10901, Tel: 914-357-5544 

WAVETEK, Southeast Area Sales Office, 2085 U.S. 19 
North, Stei 102, Clearwater, FL 34623, Tel: 816797-1792 

WAVETEK DATRON, See Datron Instruments (or call 
area sales offices) 


WAVETEK MICROWAVE, INC., (Formerly Pacific 
Measurement Inc.). 488 Tasman Dr, Sunnyvale, CA 
94089, Tel: 406734-5780, FAX: 406747-1265 

For sales offices and representatives, see Wavetek San 
Diego, Ina 

WAVETEK RF PRODUCTS, INC., (Formerly Wavetek 
Indiana Inc.), 5808 Churchman ^-Pass, Indianapolis, IN 
46203, Tel: 317-787-3332. FAX: 317-7865999 

For sales offices and representatives, see Wavetek San 
Diego, ina 


VS^VETEK 


FAX: 619-565-9558 

WAVETEK SAN DIEGO, INC., 9045 Balboa Avenue. 


San Diego, CA 92123, Tel: 6162762200 . D*1373 

Local Sales Offices & Reps 

AL Huntsville, Southern Mktg Assocs..... 206534-6020 

AZ Phoenix, Tech. Mktg Specialists. 602-582-4800 

CA Costa Mesa, Ward/Davis Assocs. .... 714-5560956 
CA Redondo Bch, Ward/Davis Assocs. .. 213-643-6977 
CA San Diego, Ward/Davis Assocs. ...... 616292-1000 

CA Santa Clara Ward/Oavis Assocs.. 4062463700 

CO Denver, Tech. Mktg Specialists. 303-691-5620 

CT Wallingford, Pat Jenks Assocs.. 2062669939 

FL Longwood, Southern Mktg Assoca ... 407-682-7317 

GA Marietta Southern Mktg Assocs. . 404-5660603 

IL Arlington Heighta Dytec/Midwest Inc.. 312-2563200 

IN Indianapolla Dytec/Mkjwest Inc. . 317-297-5988 

KS Lenexa Dytec/South. Inc. . 9168860215 

MD Rockvilla Creative Mktg Assoca . 301-251-4100 

MA Beverly, Pat Jenks Assoca . 506921-4600 

Ml Madison Hgts, WKM Assocs. Inc.. 3165862300 

MN Edina Dytec Instrs, Ina. 612-831-7169 

MO Maryland Hgts, Dytec/South, Inc.. 314-7360665 

NM AlbuquerquaTech. Mktg Specialists.. 506889-4595 

NY Great Neck, RTl .. 5168263770 

NY UverpooL NTS Assoca, IrKX. 316451-1091 

NC Greensboro, Southern Mktg Assoca .. 916854-5588 

OH Independenca WKM Assoca, ina. 216524-5930 

OK Tulsa Data Mktg. 918-494-2711 

OR Beavertoa Northwest Test & Meaa ... 503-6469000 
PA Southampton, Eastern Instrma of PA.. 2163567700 

TX Dallaa Data Mktg Assoca. 214-661-0300 

TX Houston, Data Mktg Assoca . 716954-5020 

WA Redmond, Northwest Test & Meaa ... 206881-8857 

Wl Brookfield, Dytec/Midwest, Ina . 414-792-0320 

Can MontreaL Qu^ Interfax Sya, Ina. 514-336-0392 

WAYNE TRANSFORMERS CO., INC., A Marine 
Electric Systems Co., 50 Carol SL P O. Box 1135, 
Clifton, NJ 07014-1135, Tel: 201-614-1100, TELEX: 
139039; Sis. Mgr: J. DeMauro. A*2512 


WEBER, Inmark Corporation-Importer, 4 Byington 
Place, Norwalk, CT 06850, Tel: 2068668474, FAX; 1 -206 


MA Scituata Olsen Tech. Sla Ina.. 617-5465101 

MN Edina Engrg Proda Assoca .. 612-8369022 

MO St Louia Thomas L Dowell & Assoca 

..... 314-849-4234 

NJ Woodbridga John Chirico Assoca Ina 

.. 201-8569600 

NY Buffalo, Upstate Engrg Sla ... 716632-0011 

NY Rochester, Upstate Engig Sla.. 7162262383 

NY Utica Upstate Engrg Ste. .. 316797-6721 

NC Cary, Twentieth Century Mktg. 916481-3370 

OH Cleveland, Marlow Assoca . 216991-6500 

OH Dayton, Marlow Assoca, Ina.. 516274-9666 

OR Portland, SPS Elctma . 506297-6919 

PA Harrisburg Beil & Whitaker. 717-564-6900 

PA Pittsburg Marlow Assoca, Ina. 412-3465050 

TN Knoxvilla Twentieth Century Mktg.... 6169662099 

TX Dallaa Erickson Sla Ina. 214-7365833 

TX Houston, Erickson Sla Ina. 7162661604 

TX Round Rock, Erickson Sla Ina. 512-244-3068 

UT Rivertoa Chinook Tech Sla .. 801-254-7166 

VA Belair, LHR Assoca Ina . . 301 -877-3405 

WA Redmond, SPS Elctma. 206323-4140 

Wl Milwaukee, Key Entpra Ina .... 414-4569462 

Local Distributors 

AL Mobite, Spectronics Ina. . 206344-0450 

AZ Tempe, Control Design Supp. Ina. 602-8267981 

CA Anaheim, Control Design Supp. Irra .... 216802-1371, 

714-821-1516 

CA Anaheim, DECO Elctma Ina. 714-6368252 

CA Fountain Valley, Comp. Ctr.. 714-979-0433 

CA Fremont Terminal Sla Corp.. 415-6567722 

CA Fullerton, I.S.I. Mktg Co.. 714-773-0411 

CA Orange, Wed-Garde Coinpa Grp.. 714-9561254 

CA San Carloa Control Design Supp. Ina . 416592-4806 

CA San Diego, Sigma Elctma . 6165662000 

CA San Diego, Wes-Garde Compa Grp. .. 616264-6117 
CA Van Nuya Wes-Garde Compa Grp.... 2168764802 
CT Mkjdlefietd, Control Design Supp. Ina.. 2063460200 

CT Yalesville, Glynn Elctma.— 2062662498 

FL Altamonte Springa Control Design Suppi 

. 3067863220,1-800-432-58 

FL Bradenton, Specialty DisL Co. Ina.8167569571, 

1-806282-58 

FL Davia ARCO Dista Ina.3064762550, 

3069463295 

FL Ft Lauderdate, Specialty DisL Co. Ina . 306561 -2544 
FL Jacksonville, Specialty DisL Co. Ina ... 904-356-8426 

FL Lakeland, Specialty DisL Co. Ina.813-6868193, 

1-806282-90 

FL Largo, Electronic Precepts of FL Ina .. 816544-3636 
FL Melbouma Specialty Dist Ca Ina .... 306254-5274 
FL Pompano Bch, Control Design Supp. Ina 

. 306782-1311 

FL Tampa Specialty DisL Co. Ina.8168763315, 

1-806282-78 

GA Albany, Specialty Dist Co. Ina .912-4361711, 

1-806633-40 

GA Athena Specialty Dist Co. Ina.404-5461334, 

1-80644655 


8660918 

^WECO^® 

FAX: 518-298-5938 

WECO ELECTRICAL CONNECTORS, INC., Trimex 
BWg, Rta 11, Mooera NY 12958, Tel: 516298-4810; FSC 


No.: 5935,5963,5940; EmpL: 52; S/s. Mgr: David Asseraf; 

O/st. Mgr.'David Asseraf . C»1563-1574 

Loca/ Sales Offices & Reps 
fit Huntsvilla Twentieth Century Mktg Ina 

. 2065369281 

AZ Scottsdala Haas & Assoa Ina .... 602-9967195 

AR Mabelvilla Erickson Sla Ina . 501-455-0618 

CA Newport Bch, SPA Ina . 714-8661193 

CA SanJosaLandiaSiaGrpL.. 4062865695 

CA Vista SPA Ina. • 6165360209 

CO Littleton, Chinook Tech Sis.. 3069369007 

DE Belair, LHR Assocs, Ina . 6068266861 

FL Deerfield BesK^h, Florida Comp. Sis, Ina 

. 305-4261758 

FL Tampa Florida Comp. Sla Ina. 8169667044 

GA Norcrosa Twentieth Century Mktg Ina 


GA Atlanta Specialty Dist Co. Ina.404-458-6341, 

1-806392-98 

GA Augusta Specialty Dist Co. Ina.404-722-1526, 

1-806874-87 

GA Fayetteville, Franklarxl Ina... 404-461-4026 

GA Macoa Spwially DisL Co. Ina .912-7465421, 

1-806331-55 

GA Marietta Specialty Dist Co. Inc.. 404-422-4333 

GA Norcrosa Specialty Dist Co. Ina. 404-448-4004 

GA Savannaft Specialty Dist Co. Ina. 912-234-1684 


■Wpv It’s a good connection to have 

INTERCONNECT SPECIALTIES INC. 


(800) 752-4777 
FAX. (714) 447-3976 


(714) 773-0411 
TELEX: 910 321 0310 







. 404-4461999 

IL Palatina Key Entpra Ina. 312-991-2144 

IN Indianapolla MEI (Mktg Engrs.) ... 317-872-5665 

lA CoraMlla Engrg Prods. Assocs. .. 316354-5344 

KS Shawnee Mission, Thomas L Dowell & Assoa 

. . 9165961100 

KY Louisvllte, M E1. 502-267-7093 

LA Chalmetta Erickson Ste. ina... 314-8464234 

ME Klttery,OteonTochSla Ina .. 207-439-0280 

MD Belair, LHR Assocs. Ina . 301-877-3405 

MA Scituata Olsen Tech Ste. Ina. 617-8769386 


FOR PRINTED CIRCUITS 

(800) 752-4777 

Everything For Your Connector Needs 
SPECIALIZING IN Hard to Find Components 
and Value Added Service 




North American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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Manufacturers and Sales Offices Directory 


WELLS 


GA Stone Mtn, Control Design Supp. Inc. 

... 404-979-3500 

IL Carol Stream, Lectro Comps. Inc.312-690-0520, 

1-800-323-22 

IL Schaumburg, Control Design Supp. Inc. 


. 312-307-8900 

IN lixlianapolis, Control Design Supp. Inc. 

. 317-788-4614 

lA Marion, Control Design Supp. Inc. 319-373-2923 

KS Kansas City, Control Design Supp. Inc. 

. 913-362-4248,316-269-0651 

KS Wichita RSC Elctma Inc. 316-267-5213 

MD Gaithersburg, Axis Elctma Inc.. 301-840-9640 

MD Glen Bumie, Baytronics. 301-766-0081 

MA Middleboro, Glynn Elctms. Ina. 617-947-4262 

MA Woburn, Control Design Supp. Inc. 617-932-9404 

MN Minneapolia Control Design Supp. Inc. 

.. 612-721 -1628,1 -800-328-82 

MO St louia Control Design . 314-426-3160 

MO St Louia Franklin Elctma. 314-993-5333 

NH Manchester, Glynn Elctms. . 603-622-8131 

NJ Kenilworth, Federated Purchaser Inc. 

. 201-272-0505 

NJ S. River, Kon-Tac Inc.. 201-254-5100 

NY Bohemia Key Comps. Inc. . 516-567-7500 

NC Pineville, Control Design. 704-588-4410 

OH Akron, Aesco Elctma Inc. 216-762-8818 

OH Canton, Aesco Elctma, Inc. . 216-621-5835 

OH Cleveland, Aesco Elctma, Inc. 1-800-362-0022 

OH Columbua Aesco Elctma Inc.. 614-882-6762 

OK Oklahoma City, RSC Elctma Inc. 405-631-7729 

OR Portland, Dunn Elctma Inc. 503-285-0214 

PA Malvern, Control Design Supp. Inc. 215-296-0150 

PA Wilkes Barre, Wallco Inc. 717-823-6181 

PA YorK Elctm. Comp, for Inda. 717-846-5334 

TN Chattanooga Specialty Dist Co. Inc. .. 615-624-1040 

TX Austin, Wofford Elctma, Inc.. 512-339-1131 

TX Carrollton, Connec-Tek Inc. 214-245-0776 

TX Dallas, Control Design .. 214-358-1441,512-448-1919 

TX Dallaa Off The Shelf . 214-247-0052 

TX Houston, Wafford Elctma, Inc. 713-849-3583 

TX Richardson, RSC Elctma, Inc.. 214-783-4618 

WA Kirkland, Dunn Elctma. 206-821-3678 

TX Richardson, Off The Shelf . 214-238-0808 

Wl New Berlin, Control Design .414-784-1016, 

1-800-242-43 


Wl New Berlin, Control Design Supp. Inc. 

. 414-784-1016 


WECO ELECTRICAL CONNECTORS, INC., 16805 
Hymus Blvd, Kirkland, Quebec, Canada H9H 3L4, Tel; 514- 
694-9136, FAX: 514-694-0956; FSC No.; 5935, 5963, 
5940; EmpL: 52; Sfe. Mgr,- Ramy Badawy; Dist. Mgr: 


RamyBadawy. C*1563-1574 

WECO ELECTRICAL CONNECTORS, INC., 151 

Carlingview Dr, Unit 5, Rexdale, Ontario, Canada M9W 
5S4, Tel: 416-674-1084, TELEX: 06-989100 POS TOR, 

FAX; 416-675-0057 . C*1563-1574 

Local Sales Offices & Reps 

Can Calgary, Aka, Deskin Sla. 1-800-661-1935 

Can Edmonton, Aka, Deskin Sla . 403-466-2106 

Can Edmonton, Sask, Deskin Sla .1-800-661-1935, 

400466-2106 


Can Kirkland, Que, Weco Electrical Connectors 

. 514-694-9136 

Can Rexdale, N.B, Weco Electrical Connectors 

. 416-674-1084 

Can Rexdale, N.S, Weco Electrical Connectors 

. 416-674-1084 

Can Rexdale, N.W.T, Weco Electrical Connectors 

. 416-674-1084 

Can Rexdale, Nfid, Weco Electrical Connectors 

. 416-674-1084 

Can Rexdale, OnL Weco Electrical Connectors 

. 416-674-1084 

Can Rexdale, P.EI, Weco Electrical Connectors 

.. 416-674-1084 

Can Rexdale, Yukon, Weco Electrical Connectors 


. 416-674-1084 

Can Transconia B.C, Deskin Sla. 1-800-661-1935 

Can Vancouver, ac. Deskin Sla . 1-800-663-5969, 

604-324-8343 

Local Distributors 

Can Calgary, Aka, Deskin Sla. 403-466-2106 

Can Concord, OnL Zierick Canada Corp. 416-669-1429 
Can Dartmouth, Nova Scotia Arcom Elctma 

.. 902-464-1600 

Can Drummondville, Que, Mamel Inti. 819-478-3128 

Can Edmonton, Aka, Deskin Sla . 403-466-2106 

Can Islington, OnL D. T. Shaw Ltd. . 416-231-3494 

Can Kanata OnL Prelco Ltd. .... 613-592-3636 

Can Longueull, Que, Lumen Inc.. 514-679-3460 

Can Mississauga OnL Prelco Ltd..416-678-0401, 

1-800-387-38 

Can Mississauga OnL Sayal Elctma. 416-238-8440 


Can Montreal, Que, Versatech Elctma Inc. 

. 541-481-0196 

Can Montreal, Que, D. T. Shaw Ltd. ... 514-332-1163 

Can Montreal, Que, Prelco Ltd.. 514-389-8051 

Can Nepean, OnL Carsten Electma Ltd ... 613-726-9250 
Can Oakville, OnL Cantwell & Co. . 416-842-8470 


Can Ottawa OnL Cantwell Cullen & Co. Inc. 

. 613-744-4516 

Can Quebec, Que, Pro Technique J. M. Emond 

. 418-529-5774 

Can Quebec, Que, Crobel Llee Electronique 

. 418-687-1171 

Can Scarborough, OnL Carsten Elctma Ltd 

. 416-495-9999,1-800-268-34 


Can Scarborough, OnL Sayal Elctma . 416-494-8999 

Can Sherbrooke, Que, Lumen Inc.. 819-566-0966 

Can St Laurent, Que, Carsten Elctma Ltd 

.. 514-334-8321 

Can St Laurent Que, Zierick . 514-331-7460 

Can Surrey, B. C, Carsten Elctma Ltd. 604-590-6877 

Can Transcona Man, Deskin Sla . 1-800-661-1935 

Can Vancouver, B.C, Deskin Sla . 604-324-8343 

Can Ville Laval, Que, Montcalm Elctma ... 514-663-3102 
Can Winnipeg, Man, Wes Elctma Ltd . 204-632-1260 


WEED INSTRUMEm- CO., INC, 707 Jeffrey Way, P.O. 
Box 300, Round Rock, TX 78664-0300, Tel: 512-255-7043, 
TELEX: 776492; Empl: 110; Sis. Mgr: Hal Hearon 

WEICO WIRE & CABLE, 161 Rodeo Dr, Edgewood NY 
11716, Tel; 51&-254-2970, FAX; 516-254-2099; FSC No.: 
7R617: Sfe. Mgr.-Theodore Weill . C*1926-1959 

WEIDMULLER, INC., 821 Southlake Blvd, Richmond VA 
23236, Tel: 804-794-2877, TELEX: 828376, FAX: 804-794- 
0252; Empl.: 66; Sfe. Mgr: Peter Anest... C*1576-1579 


Local Sales Offices & Reps 


AK 

K & S Instr.. 

. 907-561-4585 

CA 

TimCheslock . 

. 714-854-2122 

CA 

Todd Price .. 

. 805-253-5041 

CO 

Con-Tek Mktg. 

. 303-973-8490 

FL 

Ken Irvin . 

. 407-984-7600 

GA 

Bill Ibsen . 

. 404-924-2829 

IL 

Richard Fisk Mktg. 

. 312-381-0653 

KS 

TMW Co.. 

. 913-469-5885 

LA 

Power Sys. Spec.. 

. 504-340-7340 

MA 

Sperry Aloupis. 

. 617-289-2122 

Ml 

Kevin Bates . 

. 313-355-9740 

MN 

S. J. Collins. 

. 612-933-7661 

NY 

Jim Webb. 

. 516-673-7996 

NC 

Joe Young . 

. 919-288-3680 

OH 

Dan Rowe. 

. 216-257-2211 

OH 

Terry Rabanus . 

. 513-871-9000 

OK 

Lynn Elliott . 

. 918-663-4616 

OR 

Elect Eng Sis.. 

. 503-639-3978 

PA 

Jacobson-Rodger . 

. 215-657-4300 

PA 

Larry Kingsley. 

. 215-935-3635 

TN 

Byron Carson Co. . 

. 901-276-0614 

TX 

Jack Guinn. 

.. 713-437-2011 

TX 

Jeff Crockett. 

. 713-870-1515 

TX 

TRJ Mktg . 

. 214-241-7822 

VA 

George Kemper . 

. 703-491-6333 


WEIR ELECTRONICS, INC, Weir Elctms., Ltd., 418 3rd 
SL Annapolia MD 21403, Tel: 301-268-0122, FAX: 301- 
268-7909; Empl.: 2; Sfe. Mgr: Barbara Bunting 


Local Sales Offices & Reps 

CA Santa Ana VR Elctma. 714-558-1295 

NH Salem, QEM Mktg. & Sla . 603-893-0009 

PA Horsham, NexusTechnig. Sis, Inc. ... 215-675-9600 
PA Montgomeryville, Eastern Sci. Mktg. ... 215-368-4570 
TX Richardson, Jim Gray Assoca . 214-699-9976 


WEIR ELCTRNS. LTD, Durban Rd, Bognor Regia West 
Sussex, ENG PO 22 9RW, Tel: 0243-865991, TELEX: 
86543, FAX: 0243-868613; Empl.: 500; Sfe. Mgr: Peter 
Cole (Exp.) 

WELCH ALLYN, INC, Industrial Products Division, 
Jordan Rd, Skaneateles Falla NY 13153-0187, Tel; 315- 
685-8945, TELEX: 325435, FAX: 315-685-3172; Sfe. Mgr: 
Richard Kraetz; Dist. Mgr: Tim McGilloway 

WELCON/WELLS, 1701 S. Main SL South Bend IN 
46613, Tel: 219-287-5941, FAX: 219-281-0356; Dist. Mgr: 
Mike Myers 

WELLEX CORPORATION, 44141 S. Grimmer Blvd, 
Fremont CA 94538, Tel: 415-490-3263, TELEX: 3717647; 
EmpL: 250; Sfe. Mgr: John E Soares 

WELLS ELECTRONICS, 1701 S. Main SL South Bend IN 
46613, Tel: 219-287-5941, TELEX: 4937960, FAX: 219- 
287-0356; FSC No.: 219-287-0356; Empl.: 200; Sfe. Mgr: 
Hap Taylor 


WeidmUUer 


Over 

1,000,000 
Terminal 
Blocks 
in Stock. 



Over 

8 , 000,000 
Relays & 
Switches 
in Stock. 


Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


|(213) 452-1229 (415) 835-1500 

8 1026 6th Avenue, 

Oakland, CA 94606 


1301 Olympic Blvd., 
Santa Monica, CA 90404 







Over 20,000,000 
Components In Stock 


CONNECTORS 


Terminal Blocks and Strips 
Terminal Blocks and Connectors 
for Printed Circuit Boards 
Electronic Interface Modules 
Accessories, Enclosures, and Tools 

Same Day Turnaround Available 

CALL 

1 - 800 - 458-0512 

(814) 476-7774 


DISTRIBUTED BY 

ADVACOM INC. 

5620 West Road • P O. Box 296 
L McKean, PA 16426 


PA WATTS 800-352-0161 

FAX; 814-476-7724 


WELCON/WELLS 



Over 

250,000 

1C 

Sockets 
in Stock 



The 

Largest 
Relay & 
Switches 
Distributor 
in the World. 


Orders Placed by 3:00 p.m. are 
Shipped the Same Day 


MASTER DISTRIBUTORS 


(213) 452-1229 (415) 835-1500 


1301 Olympic Blvd., 
Santa Monica, CA 9Q404 


1026 6th Avenue, 
Oakland, CA 94606 
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WELLS- 


Manufacturers and Sales Offices Directory 


WEULS-GARDNER ELCTRNa CORP, 2701 N. Kildare 
AvOl, Chicago, IL 60639, Tel: 312-252-8220, FAX: 312-252- 
8072; Env>L: 282; Sfe. Uwrence J. Brady 

WERLATONE, INC, P. O. Box 47, Rte. 22. Brewster, NY 
10509, Tel: 914-279-6187, FAX: 914-279-7404; FSC Ho.: 
28812; EmpL: 11; Sl!s. Mgr.'a Wertau 

WESCO ELECTRICAL CO., 201 Munson St, Greenfield, 
MA 01301, Tel: 413-774-4358, FAX: 413-774«4562; FSC 
Na: 12673; EmpL: 150; Sis. Mgr: James R DeSanty 

.... . A*1186-1193 


Local Sales Offices & Reps 

CA San Jose, Automation Technig.. 408-280-7100 

CT Milford, Cuming Assoa . 203-878-3946 

FL Maitland, EIR Ina. 305-660-9600 

IN IndianapoiiSy John K Weaver Ca. 317-257-7661 

MD SevemaPark,JencoSI& . 301-544-8652 

MA Framingham, Bengal Assoca. 617-877-2639 

MA Randolph,BengalAssoca.. 617-961-4120 

Ml St Clair Shorea DEM Sia, Ina... 313-777-1750 

MN Minneapoiia Furber Sia Ca . 612-881-3620 

NY Fayettevilla Foster & Wager. Inc. . 315-637-5427 

NY Port Washington, Ashtec, Inc.. 516-767-0336 

NC Raleigh, CXiantum Mktg. . 919-846-5728 

TN McMinnviilaB&DMktg. . 61&473-7155 

TX Irving, Kite Elctra Sia Col, Inc. . 214-986-0321 

Can St Laurent Quol, Techrep . 514-337-6046 


WESCORP ANTISTATIC PRODUCTS. 144 & Whisman 
Rd, Mountain View, CA 94041. Tel: 415-969-7717. TELEX: 
345507, FAX: 415-969-6130; EmpL: 15; Sis. Mgr: Phyllis 
Munder 

-- Distributor - 

WES-GARDE COMPONENTS GROUP, INC., 190 

Elliott St, Hartford, CT 06114, Tel: 203-525-6907 

. B«1846 


WESTAMP, 1542 15th St, Santa Monica, CA 90404, Tel: 
213-393-0401, TELEX: 3720078; FSC No.: 12745; EmpL: 
100; S/s. Mgr.'Michael Mula 

WESTBERG MANUFACTURING INC. (WESTACH), 
3400 Westach Way. Sonoma CA 95476, Tel: 707-938- 
2121; EmpL: 20; S/s. Mgr.-R R Westberg 

WEST-CAP ARIZONA, Sub. of SFE Technologies. 
2201 East Elvira Road, Tucson, AZ 85706, Tel: 602-294- 
2646, TWX: 910-952-1153, ESYLNK: 62901470, FAX: 
602-294-8986; S/s. Mgr: Gordon Van Camp; Dist. Mgr: 
Gordon Van Camp 

WEST COAST ELEC. MFG, 14045 Garfield Ava 
Paramount CA 90723, Tel: 213-633-1010, FAX: 213-633- 
1018; FSC Na: 81823; EmpL: 25; Sis. Mgr: W. E Seal 

WESTCON, 959 Cheney Avol, Marion, OH 43302, Tel: 614- 
382-5771, TELEX: 3775688; EmpL: 50; Sis. Mgr: James 
Call 

QiQ 

WESTCOR 


FAX: 408-395-1518 

WESTCOR CORPORATION, 485-100 Alberto Way, Los 
Gatoa CA 95032, Tel: 408-395-7050, TWX: 910-240-2108, 
ESYLNK: 62334410; S/s. Mgr.'Nancy Pepper 


.. D*2134-2139 

Locid Sales Offices & Reps 

CA Los Angelea Power Partners, Ina. 213-215-0800 

CA Santa Clara Sourcetronica Ina. 408-988-8801 

IL Schaumburg, Engrg. Proda Assocs.... 312-882-7640 

IN Cicero, Engrg. Proda Assoca .... 317-984-5226 

IN IrKfiannapolia Bigrg. Proda Assoca .. 317-352-0605 

lA CoraMlla Engrg. Proda Assoca. 319-354-5344 

MA Chelmsford, Interstate Sia Assoca.... 617-256-2287 
MN Minneapoiia Engrg. Proda Assoca ... 612-835-9022 

OR Beaverton, Core II Mktg ... 503-641-0877 

TX AustiaAlliedOcmpa,ina.. 512-331^4494 

TX Daiiaa Allied Compa, Ina. 214-238-0408 

TX Hurst Allied Comrk, Ina. 817-589-0456 

WA Spokana Core II Mktg. 509-922-2971 

Can W. Vancouver, BC, Coda Reach.. 604-922-3651 


WESTERN DIGITAL CORP, 2445 McCabe Way, Irvina 
CA 92714, Tel: 714-863-0102, TWX: 910-595-1139; Err^L: 
6500; S/s. Mgr.* Dirk Eastman, VP; Dist. Mgr: WAJiam 
Smith 


WESTERN ELECTROMECHANICAL CO, INC, 300 
Broadway, Oakland, CA 94607, Tel: 415-462-1936; EmpL: 
9; S/s. Mgr.-W.J. Foster 


Western 

Components Corp. 


FAX: 805-482-8675 

WESTERN ELCTRN. COMPS. CORP. 1250-A 
Avenida Acaso, Camarillo, CA 93010, Tel: 805-482-8002, 
TELEX: 401076; EmpL: 15; S/s. Mgr: Russ Geary 
. 8*1922-1925 


Locai Sales Offices & Reps 

AL Huntsvilia Dean Assoca, ina.. 205-534-2255 

CA Arcadia Van Gott & Assoca. 818445-9728 

CA Santa Clara Integrated Tech. Sia ..... 408727-3406 

FL St Petersburg JCJ Assoca .. 818343-2679 

MD Sevema Park, Jenoo Sta . 301-544-8652 

NY New Hyde Park, RP. Luce & Co, Ina 

. 516-437-4550 

Can Burnaby, Tech-Ra3 Elctma Ltd. 604-432-1788 

Can Mississauga Tech-Rep Elctma LTD .. 418890-2903 

Can Nepean, Tech-Rep Elctma Ltd. 6182289186 

Can St Laurent Tech-Rep Elctma Ltd .... 514-337-6046 


WESTERN ELECTRONIC PRODUCTS CO, 915-G 
Calle Amanecer, San Clementa CA 92672, Tel: 714492- 
4677, FAX: 714492-5952; EmpL: 6; Sis. Mgr: Tony 
English 



FAX: 714-855-0895 

WESTERN GRAPHTEC, 11 Vanderbilt Irvina CA 92718 
2067, Tel; 714-7786010,808854-8385; EmpL: 72 

.. . D*1443 


Local SaJes Offices & Reps 

AL Huntsvilfo, W. A Brown Instra . 2088389224 

AK Anchoraga Ala^ Science & Tech. .. 907-562-2482 

AZ Chandler, Vic Myers Assoca .. 602-241-9324 

CA CanogaPk, Dolphin Tech.. 8187181966 

CA Cypress. 213-4314353 

CA Irvine. 714-770-6010 

CA Los Angelea Pacer ScL. 213-462-0636 

CO Aurora Mark Myers Assoca . 303-6289676 

FL Boca Raton . 407-392-4550 

FL Ft Lauderdafo, W. A Brown.. 308776-6661 

FL Melbouma W. A Brown Instra .... 407-723-0766 

FL Orlando, W. A Brown Instra . 407-6489660 

GA Norcrosa W. A Brown Instra . 404-4487194 

IL ArlingtonHgta,ComtelMidwest ...... 312-3924040 

IN Indianapolla T.M.S. ina . 317-845-9626 

IN Indiannapoiia Comtel Midwest. 317-2581681 

KS ShawneeMis^on,Comtel Midwest ... 918268-0762 

MD Lanham, Sel-Tronics. 301-731-8080 

MA Andover. 5084781806 

MA BurlingtoaTritek . 617-2724550 

MA Hopkintoa Eastern Sya . 508-4382151 

Ml Milford TMS. . 3183681514 

MN Wayzata Comtel Midwest . 6124781551 

MO St Louia Comtel Midwest . 314-991-5363 

MO St Peters. 314-2783915 

NJ Cherry Hilt ScL Rep.. 609-662-5222 

NM Aibuquerqua Vic Myers Assoca. 508884-6878 

NY Cedar Grova Ki-S.. 201-7854450 

NY Fayettevilla Martin P. Andrews . 513-637-3144 

NY Kings Pk, KI_S. . 518724-3155 

NC Cary, W. A Brown . 9184681120 

OH Kettering TMS. .. 5134281142 

OH WestlakaTMS.. 218327-3527 

OK Tulsa J. Wisdom & Assoca... 918-6688899 

PA MaraTM.S. . 412-7781666 

TX Richardson. 214-2385575 

TX Richardson, J. Wisdom & Assoca. 2144789093 

TX Round RocKJ. Wisdom & Assoca.... 512-2581167 

TX Spring J. Wisdom & Assoca. 7183788678 

UT Salt Lake C^, Vic Myers . 801-581-1760 

VA Hanlon,Sel-Tronics. 804-827-6308 

WA Beltevua Western Instra. . 206-881-5110 

Wl New Beriia Comtel Midwest. 414-544-6042 

Locad Distributors 

CA Canoga Pk, RAG Elctma. 818998-6500 

CA Foster City, Themv-XIndL Proda. 418571-1166 


CA La Mesa. ... 6194689595 

CA Laguna HlllalSISvca.. 714-582-9180 

CA Pleasanton,SECCOSia.. 415484-1030 

CA RedwoodCity,Marchi Assoca ........ 418364-3411 

CA Ripon,AdconAssoca . 2085983993 

FL Deerfield Serco Ina. 312-945-8180 

MD Lanham, Sel Tronics. 301-731-0961 

MA N. Billerica Electra Test . 617-667-8541 

Ml Southfield Comtel Instra .. 3183582505 

NJ Clarksburg Accutest Instra. 808524-0747 

NY Great NecK Instr. Mart.. 518487-7430 

NC Raleigh, Lee Assoca . 918848-8818 

OH Cleveland Comtel. 216-442-8080 

OH Dayton, Comtel. . 5134285310 

OH Hilliard Comtel.. 614-8788305 

PA Philadelphia Instrma Specialists. 218742-0898 

PA Pittsburgh, Comtel. . 412-922-5720 

TN Knoxvilte, Clark Tech.. 615-691-7485 

TX Dallaa Dallas Meter-Tek. 214-3486044 

WA Bellevua Western instra. 208881-5110 


WESTERN MULTIPLEX CORP, 1320 Bayport Avenua 
San Carloa CA 94070, Tel: 418%92-8832, TELEX: 295114 
VIA RCA, FAX: 4185982280; FSC Na: 94-2620670; 
EmpL; 33; S/s./Ifgr.* Mike Gresham 

WESTERN RESERVE ELECTRONICS, 2150 Highland 
RcL Twinsburg OH 44087, Tel: 2164254951, TELEX: 
511178 WRETWSR FAX: 216425-4956; EmpL: 100; S/s. 
Mgr: Robert Rhodes 

WESTINGHOUSE ELECTRIC CORP, Control 
Divisloa P.O. Box 819, Ofcjsmar, FL 34667, Tel: 813-858 
4621, TELEX: ^58713; EmpL: 200; S/s. Mgr: M C. Yuhas 

WEST INSTRUMENT, A Mark IV Company, 3860 N. 
River Rd, Schiller Park, IL 60176, Tel: 312-678-6400, FAX: 
312-678-6403; EmpL: 150; S/s. Mgr: W. J. BelL Jr.; Dist. 
Mgr.W.J.BelLJr. 


WESTON 


WESTON INSTRUMENTS, Electrical Instrument 
Service, Inc., 25 Dock SL Ml Vernon, NY 10550, Tel: 
914-6989717; FSC No.: 32590; EmpL: 35; S/s. Mgr: 
Gerald D. Frank; /3/^. Mgr.-Gerald D. Frank 
. . . D*1374-1375 

Ljocal Distributors 

AL Birmingham, Browrrell Instra & Controls Ca 


... 2083234761 

AL Mobile Brownell Instra & Controls Ca 

... 205479-8581 

AL Mon^omery, Southern Controla Ina .. 208277-5030 

AZ Ternpa Crompton Metermaster. 602-431-0015 

AR Little Rock, Brownell Electro, Ina. 501-562-2061 

CA Los Angelea EIL Instra Inc. . 2186887020 

CA f4|o AKo, Metermaster/Palo Alto. 4189688500 

CA San Diego, Crompton Metermaster ... 618560-4841 

CA Sunnyvale EIL Instra ina . 4082484320 

CA Yorba Linda Crompton Metermaster 

.. 714-921-2101 

CO Aurora R & R Instrmn.. 308340-8728 

CO Denver, EIL Instra Ina. 3085344160 

CT Middletown, EIL instra Ina . 203-346-6646 

FL MiamL Brownell instrs. & Controls Ca 

. 308884-3197 

FL Orlande Brownell Instra & Controls Ca 

. 407-8486776 

FL Palm Bay, EIL Instra Ina . 407-725-8300 

GA Atlanfo, Brownell Instra & Controls Ca 

. 404-762-5181 

GA Norcrosa Metermaster .. 404-4480166 

IL Bridgeview, EIL Instrs. . 312-4382292 

IL Countryside Padfic Indicator. 312-352-3500 

IL Glendsde Heighta Crompton Metermaster 

. 312-351-4644 

IN Indianapolla EIL instra Ina. 317-5481373 

IN Indianapolia Rockwell Engrg Ca. 317-251-9453 

KS Overland Pk, Brooks Elctma Ina. 913-6483131 

KY Louisville EIL Instra Ina. 502-454-3420 

LA Harahan, Butler Land Ina. 504-734-8888 

LA NewOrleanaIndLInstr.Works ....... 504-7388355 

MD Sparka BL Instra Ina. . 301-771-4800 

MA Burlington, EIL instra Ina. 617-272-9450 

MA Southbrid^ Crornpton Metermaster.. 5087681676 

MA Woburn, Browneiilnstra & Controls Co. 

. 617-9387820 

Ml Femdale Ram Meter, Ina. 3183986767 

MN Edina Brownell Electra..... 612-942-8171 

MN Minneepjlia Instrma Sva Ina ........ 612-544-8916 


North American offices oniy. Fbr woridwide reps & distributors, see Voi. W. 


828 


EEM1989 







































































































































WYLEL 


Manufacturers and Sales Offices Directory 


MO StLx)uis,lndLSvaLab&. 314-535-5760 

MO SL Louisa Scherrer instrs, Inc.. 314-644-5362 

NJ Belleville^ Marshall, Div. of Misoorp.... ^ 201-751-1190 
NJ Edison, Brownell instrs. & Controls Ca 

. 201-287-3355 

NJ Pennsauken,EILInstrs,ina . 600488-0474 

NY Clarence, EIL Inslis, Ino. 716-634-8500 

NY FamrMngdaie, Browneii instra & Controls Co. 

. 516-420-5990 

NY Hauppauge, EIL instrs., Inc. . 516-231-6333 


NY New YorK Brownell InstrsL & Controls Ca 

. 212-691-1171 

NY New York, Herman K Sticht Co, Ina 


. 212-732-8163 

NY New York, Nilsson Labs.. 212-675-7944 

NY Pittsford; EIL Instrs, Inc.. 718-586-8251 

NC Charlotte, Brownell Instra & Controls Ca 

. 704-597-1270 

NC Charlotte, BL Instrs, Ina. 704-376-2237 

NC Chariotta Mill Power SupfxCa. 704-373-3336 

NC Raleigh, Brownell Instra & Controls Ca 

. 919-876-6524 

OH Cleveland, Crompton Metermaster.... 216-651-4100 

OH Dayton, EIL Instrs, Ina. 513-435-2134 

OK Tulsa, Tri-State Instr. Lab. 918-836-0286 

PA Malvern, Rumsey Elea Ca .. 215-296-3900 

PA Pittsburgh, EIL Instra. Ina. 412-823-2255 

PA Pittsburgh, Process Engrg. Ca. 412-561-5050 

PA Trevose, Brownell Electro, ina. 215-364-1400 

SC Columbia Brownell Electro, Ina. 803-772-6111 


TN Knoxvilla Brownell Instra & Controls Ca 

. . 615-966-3441 

TN Memphia Brownell Instra & Controls Ca 

. 901-795-8483 

TN Nashvilla Browneii Instra & Controls Ca 


. 615-885-1302 

TX Daliaa Butler & Land, ina. 214-343-8800 

TX Daliaa EIL Instra, Ina. 214-357-0297 

TX Garland, Crornpton Meterrnaster. 214-271-5671 

TX HarUngen, Bush Supply Co.. 512-428-1613 

TX Houston, Browneii Instra & Controls Ca 

. 713-694-2771 

TX Houston. Butler & Land, Ina . 713-896-0808 

TX Houston, CMI Meters & instr. . 715644-1631 

TX Houston, EIL Instra, Ina . 715271-3100 

VA NorfolK BL Instra, Ina. 804-885-9553 

VA Richmond, Metermetrics. 804-2751431 

VA Springfield BL Instrs, Ina . 705569-2611 

WA Redmond, EIL Instra, Ina. 205882-3222 

WA Seattte, Bcher-Richards Ca . 2055257888 

Wl Milwaukea E-M Instra. 414-272-7799 

Can Mississauga OnL BL Instra, ina . 415624-6660 


m^Westrec 
• ■Products 

FAX: 617-254-6848 

WESTREX PRODUCTS, 25 Denby Rd, Boston, MA 
02134, Tel: 617-254-1200, TELEX: 951589; EmpL; 200; 
S/s. Afgr.-Blaine Wotring . 0*1108,1116 

Local Sales Calces & Reps 
Can Markham, Ont, Tech. Logistics Support 

.. 4154751911 

WESTRONICS INC. OF TEXAS, 2441 Northeast Pkwy, 
Box 961003, Ft Worth, TX 76161, Tel: 817-6252311, FAX: 
817-6251068; EmpL: 180; Sis. Mgr: Paul Shultz 


WHEELOCK, INC, 273 Branchport Ave, Long Branch, NJ 
07740, Tel: 201-222-6880, TWX: 715722-6510, FAX: 201- 
222-8707; EmpL: 200; Sis. Mgr: William L Goldstein, 
Sla/Mklg VP 

WHFTMOR WIRE & CABLE, 27737 Ava Hopkina 
Valencia CA 91355, Tel: 805257-2400, FAX: 805257- 
2495; FSC No.: 15851; EmpL; 29; Sis. Mgr: Mark Lee; Dist. 
Mgr: Mark Lee 


WHITSO, 9326 Byron St. Schiller Pk, IL 60176, Tel: 312- 


WHITTAKER-YARDNEY POWER SYSTEMS, 
Whrtlaker-Tech. Prods, Inc, 82 Mechanic St, 
Pawcatuck, CT 02891, Tel: 2055951100, TELEX: 
6813114, TWX: 715470-0260; FSC Na: 87362; EmpL: 
250; S/s. Mgr.-Rene DuBois 

WIDE BAND ENGINEERING CO, INC, Box 21652, 
Phoenix, AZ 85036, Tel: 602-254-1570; EmpL; 10 

WIDE RANGE ELCTRNS. CORP, 140 Sun Valley Cir, St 
Louia MO 63026, Tel: 314-3459191, TELEX: 44-2560; 
EmpL: 11; Sfe. Mgr: Donald Toone 


WINTEK CORP, 1801 South St, Lafayetta IN 47904- 
2993, Tel: 317-742-8428,805742-6809, TELEX: 70-9079, 
FAX: 3174484823; EmpL: 16. 0*1124-1125 

WIREBENDERS, INC, 2440 W. Mission Ln, Sta 9,10, 
Phoenix, AZ 85021, Tel: 602-861-1856, FAX: 602-875 
9242; FSC Na: 5950;FSCS/CAGE 1DA26; EmpL: 18; Sl!s. 
Mgr: Leo Middleton 

THE WIREMCXD COMPANY. 60 Woodlawn Street, W. 
Hartford, CT 06110, Tel: 2052356251. FAX: 203-325 
2062; EmpL: 900; Sis. Mgr: F. D. Casteel 


WILBRECHT ELECTRONICS. 346 Chester SL St PauL 
MN 55107, Tel: 612-222-2791, FAX: 612-222-7639; EmpL: 
200; Sis. Mgr: Leurie Wilbrecht 


w)lio 


FAX: 317-293-9462 

WILCO CORP, 6451 Saguaro Court Indianapolia IN 
46268, Tel: 317-2959300. A*1324-1327 


Local Sales Offices 8 Reps 

AL Huntsvilte, ACM . 2058859720 

AZ Scottsdaia Mactronix. 602-9951848 

CA San JosaTexel North. 405272-6836 

FL HollywoodA^andEtetm.Compa ... 305987-1074 

IL Arlington Hgts, M B Sla . 312-392-9499 

IN CamneL Current Elctra Mktg. 317-5759943 

NH Londonderry, Bennetron . 605432-9092 

Ml Grand Rapkte, DEM Elctm. Sla . 615361-5414 

Ml Warren, DEM Elctra Sla. 3155759444 

NY Hlcksvilla L Tronix . 515935-0220 

OH CIndnnatLJMKEIctma. 515271-3860 

OH Cleveland JMK Elctma. 216-8857100 

Local Disbibutors 

CA Stanton, Inductive Compa. 714-8253420 

FL Ft Lauderdate, Broa Elctma FL . 305561-6700 

NJ E Brunswick, BroOiers EIckns, Ina ... 201-2352200 


WILCO WIRE & CABLE CO, INC, 1921 Las Plumas Ava, 
San Josa CA 95133, Tel: 4059258880, FAX: 405251- 
0508; EmpL: 52; 5/s. Mgr.-Joe Shepherd; Dist. Mgr: SyMa 
Neal 


WILCOXON RESEARCH, 2096 Gaither Rd, Rockvilla 
MO 20850, Tel: 301-3358811, TELEX: 895342; EmpL: 50; 
Ste. Mgr.-Fred Wilcoxon. B*2000 

WILKINSON. P.O. Box 4558, Westlake Villaga CA 91359, 
Tel: 818-889-0050, 805822-4653, TELEX: 698213, FAX: 
818-8853810; EmpL: 44; Ste. Mgr: R Cook; Dist. Mgr: R 
Cook 


WILMANCO, 19529 Business Center Driva Northridge, CA 
91324, Tel: 8159951662/1663. TWX: 9103807912 
WILMANCOUWAV, FAX: 8159955438; FSC No.: 1Y521; 
EmpL: 12; S/s. Mgr: Christian Noiroux 


WILMAR ELECTRONICS, INC, 2430 Amsier SL 
Torranca CA 90505, Tel: 215326-6668, TELEX: 182417, 
FAX: 2153259147; FSC Na: 25248; EmpL: 25; Sis. Mgr: 
Zev Heifetz 

WILMORE ELECTRONICS CO, Box 1329, 
Hillsborough, NC 27278, Tel: 915732-9351, TELEX: 
292617; EmpL: 48; Sis. Mgr: J. L Harris 
. D*2140-2143, 22352237 

WILSON, H. F, ENGINEERING CO, 475 Taft Ava, Glen 
Ellya IL 60137, Tel: 312-4658473, TELEX: 751438; 
ErnpL: 21; S/s. Mgr: H. Wilson; Dist. Mgr: William Henry 


WII.SON, H. M, CO, 11501 Chimney Rock Houstoa 
TX 77035, Tel: 7157251183; EmpL: 3; Sis. Mgr: H. M. 
Wilson 


WIRE-PRO, INC, 23 Front Street Salera NJ 08079, Tel: 
6059357601, 6059357651, TWX: 510-680-4750, FAX: 
6059350102; EnrpL: 225; Sis. Mgr: Philip Negria Mktg. 
Mgr.; Oisf. Mgr.-Philip Negrin 

WIRING ANALYZERS, INC, 9850 Owensmouth Ave, 
P.O. Box 4535, Chatsworth, CA 91313, Tel: 8157054500, 
805221-5979 (excL CA & AK); Enr 4 >L: 15; S/s. Mgr: 
Norman Wartell 

WON TRONICS, Apollo Magnetics Corpi. 2720 W. 
Beverly Blvd, Los Angelea CA 90057, Tel: 215381-2500, 
TWX: 915321-4348; S/s. Mgr.-Michael Ronzon 


WORLDNET MARKETING INC, 3187 F Airway Ave, 
Costa Mesa CA 92626, Tel: 714-5457118, TELEX: 
3781824, FAX: 714-5459138; EmpL: 7; Sis. Mgr: Frank 
Buday; D/sf. Mgr.-Frank Buday 

WORLD PRODUCTS INC., 19654 8th St East Sonoma 
CA 95476, Tel: 707-9955201, TELEX: Worldpro snom 
171715, FAX: 707-9953380; FSC Na: 410966309; EmpL: 
445; S/s./^gr.-Mark Beynon; D/sf. Mgr.-Mark B^mon 
. A*1194-1195, 2212-2213; 6*19251927 


Local Sales Offices & Reps 

AL HuntsvillaTechnlg.MktgAssoa . 205-8857893 

AZ Scottsdaia American Mktg Ina. 602-9452778 

CA Agoura Hilla Westpower. 8157052550 


CA Mountain View, Straube Assocs, Ina 

.. . 415969-6060 

CO West Minster, Straube Assoca Mountain States 


. 3054250890 

FL OrlandaTechnlg Mktg Assocs.. 407-857-3760 

GA Norcrosa Technig Mktg Assoa . 404-4453565 

IL Arlingtoa KMA Sla Ca . 312-3955300 

IN Incfianapolia Frank J. Campisano Ca 

. 317-2557651 

lA Marioa Associated Elctra Mktg Ina .. 315377-1129 

KS Lenexa Associated Elctra Mktg Ina.. 913-8850022 

MA Lexington, Jodan Technig. 617-8658898 

Ml Grosse Points Park, Greiner Assoca Ina 

. 3134950188 

MN MinneapoKa Tecteam Sla Ina. 612-854-6616 

MO St Louia Assocd Elctra Mktg Ina.... 314-731-2240 

NJ Forda Marlin Data Corg. 201-7357200 

NM Attxjquerqua Syntech . 5052657951 

NY Rochester, Apex Assoca . 715272-7040 

NC Raleigh, Technig Mktg Assoa. 919-850-0878 

OH Cincinnati, Frank Campisano Ca . 515574-7111 

OR Portland Caoiso & Ca . 503-620-0375 

PA Coraopolia Frank J. Campisano Ca .. 412-264-5151 

PA Montgomeryvilia Quick Response Tech. SteL 

. 215-362-9225 

TX Houstoa R-Squared Elctma, Ina . 715820-3210 

UT Salt Lake City, Straube Assocs.,Mta States Ina 

. 801-2652640 

WA Bellevua Caruso&Ca. . 205455-8811 

Wl Milwaukea KMA Sla Ca . 414-2551771 

Local Distributors 

FL Melbouma Pridmore . 305727-2491 

M- Lisla Compa, Ina. 312-852-7707 

MA NorwoodEmtel . 617-7659500 

NH Salem, Tech-Mark Corpi. 6058958380 

PA McKeaa Advacom . 8144757774 

TX Daliaa Omni Pro . 2142350500 

Wl Milwaukea Compa, Ina . 4145294106 

WORLD PRODUCTS INC., Systems Devices Grp, 

19654 8th St E, Sonoma 95476, Tel: 707-9955201, FAX: 

707-9953380; EmpL: 50 .. 6*1124-1125 


6755200; EmpL: 170 

WHITTAKER CX)RP, Electronic Resources Div, 1955 
N. Surveyor Ava, Simi Valley, CA 93063, Tel: 805584 
4100, TWX: 9104952751, FAX: 8055849157; FSC Na: 
72152; EmpL: 200 

WHITTAKER CORP, Providence Chemicals Div, King 
Philip Rd, P.O. Box 16069, E Providenca Rl 02916, Tel: 
401-4341770, TELEX: 92-7652, FAX: 401-434-8090; 
EmpL: 25 


WILSON ELECTRONICS, See Regency Land Mobile, 
Inc. 

WILTRON, 490 Jarvis Dr, Morgan HilL CA 95037-2809, Tel: 
4057752000, TELEX: 285227 WILTRON MH, FAX: 405 
778-0239; FSC Na: 20944; EmpL: 800; S/s. Mgr: W. 
Baxter 

WINSYSTEMS, INC, P.O. Box 121361, Arlingtoa TX 
76012, Tel: 817-2747553, FAX: 817-5451358; FSC Na:' 
1AU87 


WORLD' TEST SYSTEMS, INC, P. O. Drawer 1428, 
Waynesbora VA 22980, Tel: 705949-6753, FAX: 705 
943-3826; Sfe. Afigr.-Buford K Baber 

WOVEN ELECTRONICS, Woven Electronics 
Corporation, Old Stage Road Simpsonvilla SC 29681, 
Tel: 8059655131, TWX: 8159655131, FAX: 805965 
1761; EmpL: 400; S/s. Mgr.* Peggy Burnett 

WYl£ LABS, See Electronic Enclosures 


EEM1989 


North American offices only. R>r worldwide reps & (fistributors, see Vol. W. 
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XCELC 


ManufSKiturers and Sales (^ces Directory 


XCEL CXDRPORATION, See Digitran and Computron 
Display Sys. Diva 

XCP, INC, 8 W. Main St, Dryden, NY 13053, Tel: 607-844- 
9143; SiSs. Afgr.* Diane Rademacher 

XEDAR CORP, 2600 Central Ave:, Boulder, CO 80301, Tel: 
303-44Se441, FAX: 303-443-6444; Sis. Mgr: Andy 
Zeidler 

XELTEK, 473 Sapena Ct, Unit 24, Santa Clara, CA 95054, 
Tel: 40&'727-6995, TELEX: 408-727-6996; Sis. Mgr: Jung 
Mi Lee; Oi^. Mgr.* Youngho Chung 

XENON CORP, 20 Commerce Way, Woburn, MA 01801, 
Tel: 617-938-3594, TELEX: 928204; EmpL: 45; Sis. Mgr: 
Louis R. Panico 

XENOTRONiX INC, 26074 Ava, Hall No. 10, Valencia, CA 
91355, Tel: 805-257-4793, FAX: 805-257-1093; Sis. Mgr: 
Coleen Miller 


XentekV 

The Heart of Your System 


FAX: 619-727-8926 

XENTEK, INC., 760 Shadowridge Driva Vista CA 92083, 
Tel: 619-727-0940, TWX: 910-322-1155; FSC Na: 52360; 


EmpL: 300. . D*2144-2149 

Local Sales Offices & Reps 

AL HuntsvillaTheNovusGrp. . 205-534-0044 

AZ FountainHillaHalbarAssoca . 602-837-2464 

CA QlendalaHalbarAssoca . .. 818-246-8263 

CA San Josa Richards Assoca . 408-452-8171 

FL Orlando, Currie Peak & Frazier ....... 305-855-0843 

GA Ulbum,TheNovusGrp. . 404-381-1015 

IL Itasc^ LTD Technigs, Ina. . 312-773-2900 

IN CarmeLBemdt Assoca. . 317-844-0114 

MD Hunt Valley, Phoenix Sia . 301-628-2066 

MA Southboro, Sullivan TechSia. 508-485-2215 

Ml Jenison, Young Techniga . 616-457-2616 

Mi Southfield,FredGehrke .. 313-559-5363 


YOKOGAWA ♦ 


AUTHORIZED DISTRIBUTOR 
AND VALUE-ADDED CENTER 



THE SOURCE FOR METERS & TEST EQUIPMENT 



1810 Grant Avenue 
Philadelphia, PA 19115 
215-673-5600 
FAX: 215-673-5609 

800 - 343-1199 

THE 

ULTIMATE TECHNICAL 
SOURCE 


MN Minneapoiia Bemdt Assoca.. 612-546-2021 

MO Eilisviila Gateway Tech. Sta.. . . . 314-391-6543 

NH Nashua Bell Controls . 603-882-6984 

NY Hartsdala Spectrum Sla. 914-472-8600 

NY UverpooLM.M.HareCa.;... 315-457-6859 

NY Syracusa M. M Hare. 31&457-6859 

NC Raleigh, The Novus Grp.. 919-883-7771 

OH Cincinnati, Tri-State Mktg. 513-761-7993 

PA Jenkintown, Monument Tech. Assoca 

. 215-884-3737 

TX Dallaa Allied Compa . 214-238-0408 

WA Redmond, Halbar Assoca . 206-882-0990 

Wl Milwaukea LTD Techniga ... 414-774-1000 


XERCON, INC, P.O. Box 554, Portland, OR 97207, Tel: 503- 
292-8682, FAX: 503-292-8697; EmpL: 6; Sis. Mgr: G. 
Osgood 

XEROX CORPORATION, Xerox Squara 0-5, Rochester, 
NY 14644, Tel: 800-832-6979; EmpL: 100,367 

XEROX IMAGING SYSTB4S, INC, Xerox Corp, 1215 
Terra Bella Ava, Mountain View, CA 94043, Tel: 415-965- 
7900, 800-821-2898, TELEX: 701994 DATACOPY UO, 
FAX: 415-965-3474r EmpL: 235; S/s. Mgr: Wayne 
CrandalL Dir. of Domestic Sla; Dist Mgr: Nancy Ellickson 

XERTEX CORP, See Rosemont Corp, Sensall 
National Sonics 

XETEL CORPORATION, 8100 Cameron Rd, Austia TX 
78753, Tel: 512-834-2266, FAX: 512-834-9250; EmpL: 
300; S/s. Mgr.* Mark Trutna 


n,X I C O 


FAX: 818-709-5235 

XICO, INC, 9737 Eton Ava, Chatsworth, CA 91311, Tel: 
818-709-4403, TELEX: 709577, ESYLNK: 62253150; 
EmpL: 21; S/s. Mgr.* Ralph Reccia. . D*1117 

WORLD WIDE POWER SOLUTIONS INC, 1009 S.E 
12th PL Na 5, Cape CoraL FL 33990, Tel: 813-574-5505, 
FAX: 813-574-9512; EmpL: 10; S/s. Mgr: David J. Paul Dir. 
of Mktg.; Dist. Mgr: David J. Paul 

XICON CAPACITORS, P.O. Box 170537, Arlington, TX 
76003, Tel: 817-561-2900; Sis. Mgr: Drey Hayford 

XICOR, INC, 851 Buckeye Court Miipitaa CA 95035, Tel: 
408-432-8888, TWX: 910-379-0033, FAX: 408-432-0640; 
FSC No.: 60395; EmpL: 910; Sis. Mgr: Bruce Mattem; Dist. 
Mgr: Bruce Mattem 

XKD CORPORATION, 101 Cooper Court, Los Gatoa CA 
95030, Tel: 408-395-3700, TELEX: 171946, FAX: 408-354- 
2606; S/s. Mgr.* Skip McUughlin 

XSIS ELECTRONICS, INC, 12620 W. 63rd SL 
Shawnea KS 66216, Tel: 913-631-0448, TELEX; 437227, 
FAX: 913-631-1170; FSC No.: 57051; S/s. Mgr: Jerry 


Dehnert. . A*1500-1501 

Local Sales Offices & Reps 

AL Huntsvilla Murcota Corp. . 205-539-8476 

AZ Phoenix, Western High Tech. Mktg ... 602-266-2070 
CA Mission Viejo, Chaparrah Eictra Sla .. 714-582-2950 

CA Saratoga,F&FAssoc. 40S446-2349 

CT Cheshira Ashworth Assoca . 203-968-0656 

IL Schaumberg Sieger Assoca . 312-310-8844 

KY FtMitchelLG.W.ThelenCo. . 606-341-8181 

MD Ellicott City, VPL Ina. 301-^1-2525 

MA Shrewsbury, Ashworth Assoca . 617-845-9688 

MN EdenPralriaAldrid^Assoca,Ina .... 612-944-8433 

NJ Fairfield, Addem Sla. 201-882-0993 

NM Albuquerqua Western High Tech Mktg 

. 505-884-2256 

NY E Syracusa R. D. Sherman ... 315-433-1165 

NC Winston-Sal^ Murcota Corp......... 919-722-9445 

PA Montgomeryviile, Rufo Sya Compa ... ^15-368-8495 

TX Sherman, Repmaster. 214-247-6236 

EXP NY, Great Neck Ad Auriema. 516-487-0700 

XYLOG CORP, 83 Hobart SL Hackensack NJ 07601, Tel: 
201-489^4040, FAX: 201-489-6745; EmpL: 30; Sis. Mgr: 
Milton Frank. D*2150 


YELLOW SPRINGS INSTRUMENT CO, Box 279, 
Yellow Springa OH 45387, Tel: 513-767-7241, TELEX: 
205437, FAX: 513-767-9353; EmpL: 380; Sis. Mgr: M. 
Mason 


YEW CORP, See Yoko^wa Corp. of America 

YOKOGAWAfCORP. OF AMERICA, 2 Dart Rd, Newnan, 
GA 30265, Tel: 404-253^7000, FAX: 404-251-4088; EmpL: 
450; S/s. Mgr.* Chuck Micallef, D/sf. Mgr.-Jack Martz 

YORK METAL PRODUCTS, INC, 34-20 12th SL Long 
Island City, NY 11106, Tel: 718-932-3660, FAX: 718-932- 
0007; EmpL: 45; S/s. M^r.* Harold Miller 

YORK TECHNOLOGY, INC, 210 N. Glenoaks Blvd, Sta 
C, Burbank CA 91502, Tel: 818-955-8927, TELEX: 990- 
968 York CA FAX: 818-955-9728; S^. Mgr: Bradley E 
Sousa 



FAX: 213-949-5527 

YUASA BATTERY (AMERICA), INC, 9728 Alburtis 
Ava, Santa Fe Springs, CA 90670, Tel: 213-949-4266, 
TELEX: 696272; EmpL: 5,000; S/s. Mgr: Les Biggins 
. .. D*1535 


Local Sales Offices & Reps 

KL Phoenix, Westrep. 602-997-8899 

CA Huntington Bch, West Elctm Sla . 213-493-5569 

CA San Josa Novatronix. 408-727-9530 

CO Denver, Undberg Co. . 303-758-9033 

CT Horth Haven, Kitchen & Kutchin . 203-239-0212 

FL Tampa, Over and Over . 813-626-9100 

GA Atlanta, Over and Over . 404-449-6205 

IL Arlington Hgta, Brainard-Wilson Mktg 

. 312-437-2700 

lA Cedar Rapids, RW. Kunz & Assoca .. 319-396-5386 

KS Prairie Vlg,RW. Kunz & Assoca . 913-648-3535 

MA Burlington, Kitchen & Kutchin. 617-229-2660 

MN Minneapolis, Electronic Innovators, Ina 

. 612-941-0830 

MO St Louis, RW. Kunz & Assoca. 314-966-4977 


NJ Berkeley Hgta, Cambridge Alien & Assoca 


.. . 201-464-0203 

NJ Carlstadt Yuasa Battery (Amer.) E Reg Off. 

. 201-896-8800 

NY Rochester, Ossman Compa Sla. 716-359-1200 

NY Syracusa Ossman Compa Sia. 315-455-6611 

NC Charlotta Over and Over. 704-542-9111 

OH Columbus, McFadden Sla. 614459-1280 

OK Tulsa Barry Sla. . 918-749-7775 

OR Portland, Earl & Brown. 503-245-2283 

TX Houston, Barry Ste.... 713-784-5860 

TX Richardson, Barry Sla . 214-234-0255 

UT Salt Lake City, Undberg Co. ... 801-277-2643 

WA Lynwood, Earl & Brown.. 206-885-5064 

Wl Waukesha Brainard-Wilson Mktg .... 414-797-7940 

Can Pointe-Claira Qua, Tech Trek Ltd. ... 514-697-3385 

Can RexdalaOnL Tech Trek Ltd.. 416-674-1717 

Local DistritHJtors 

AL Huntsvilla Newark Elctma. 205-837-9011 

AL Juneau, Juneau ElctrL Equip . 907-586-2260 

AZ Glendate, Lynntronics. 602-931-5981 

CA Buena Pk, Cypress Elctma .. 714-521-5230 

CA Costa Mesa House of Batteries . 714-642-8222 

CA San Diego, Tauber Elctma . 619-274-7242 

CA Santa Clara Cypress Elctma. 408-980-2500 

CO Wheatridga Cypress Elctma . 303431-2622 

FL Miami, Eictra Equip. .......... 305-871-3500 

GA Norcrosa Applied Power .. 404-263-0421 

HI Honolulu, ElctrL Equip. 808-533-3881 

IL Downers Grova Jarbo Batta 7 . 312-964-9358 

IN Indianapolia Newark Elctma. 317-872-7070 

MD Beltsvilla Mark Elctma . . 301-595-5040 

MA Middieboro, Glynn Elctma.. 617-947-4262 

Ml Brighton, Applied Power... 313-229-6550 

Ml Grand Rar^ Newark Elctma. 616-214-6681 

MN MinneapoiiaBergquistCo... 612-835-2322 

MS Jacksoa Newark Elctma. . 314-291-6200 

NH Salem, Cronin Elctma . 603-8934440 

NJ Cliftop EngrcL Assemblies . 201-340-0600 

NJ Edison, Newark Elctma... 201-572-2103 

NY Farmingdala Battery Expeditors. 516-752-0111 

NY FLushingW&WAssoca . 713961-2103 

NY Rochester, Masline Elctma.. 7135435373 

NY Rochester, Newark Elctma . 713473-6600 

NC Raleigh,E^rd.Assemblies ........... 9137939700 

OH ColurnbuaWhiteheadEictrna ........ 614-224-1186 

OH Solon,RepcoElctma ................. 2132438900 

OR Portland, Standard Batteries of Portland 

... 503234-7251 

SC Greenvilte, Newark Elctma ... 803228-9610 

TX Allen, Prime Distrbg. 214-231-0170 

TX Dallaa Cypress Elctma.... 214-8631435 
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Manufacturers and Sales Offices Directory 


ZYLAB 


UT. Salt Lake City, Newark Elctma. 801-484^11 

WA Redmond Priebe Elctma. 206-881-2363 

Wl Milwaukee, Newark Elctma. 414463-1100 

Can Brampton, Ont, Zentronics. 416-451-8445 


ZAMBRE CO^ INC^ 2134 Old Middlefield Way, Mountain 
View, CA 94043, Tel: 415-968-9176 

Z COMMUNICATIONS, INC^ 5450 N.W. 33rd Ava, Sta 
100, Ft Lauderdala FL 33309, Tel: 305-735-1000, FAX: 
305-735-1094; FSC Na: 1564A; Empl: 20; S/s. Mgr: 
Devang Patel 

ZEBRA TECHNOLOGIES CORPORATION, 3455 
Commercial Ava, Northbrook, IL 60062, Tel: 312-564- 
1800, TELEX: 206230; FSC Na: ;;;312-564-4714; EmpL: 
110; S/s. Afgrj Kevin O'Donnell 

ZEHNTEL, INC., 2625 Shadelands Dr., Walnut Creek, CA 
94598, Tel: 415-932-6900, TELEX: 371-6185, TWX: 910- 
385-6300; EmpL: 500; S/s. Mgr.-Dick Noren; Dist.Mgr: 
Jim Mohr 

CARL ZEISS, INC., One Zeiss Oriva Thomwood, NY 
10594, Tel: 914-747-1800, TELEX: RCA 221834, TWX: 
WV64-6928 

ZENDEX CORP., 6700 Sierra La, Dublin, CA 94568, Tel: 
415-828-3000. TWX: 910-3894009, FAX: 415-828-1574; 
EmpL:42; S/s. A<fgr.-Gary Jewell 

ZENITH CRT & COMPONENTS OPERATIONS. 1000 
Milwaukee Ava, Glenview. IL 60025, Tel: 312-391-7733; 
Sis. Mgr: Norm Berkowrtz 


UT Salt Lake City, Undberg Ca . 801-277-2643 

WA BellevuaWesterberg&Assocs.,ina.. 206-453-8881 

Wi Broodfieid. Oasis Sia Corp.. 414-782-6660 

Local DistribuUxs 

AL Huntsvilla Allied Elctma, Ina . 205-721-3500 

CA Fremont Allied Elctma, Ina. 415-770-0590 

CA Tustin, Allied Elctma, Ina. 714-669-7140 

CO Englewood, Allied Elctma, Ina. 303-790-1664 

FL Clearwater. Allied Elctma, Ina . 813-539-0369 

FL Pompano Bch, Allied Elctma, Ina .... 305-978-3008 

GA Norcrosa Allied Elctma, Ina. 404-446-8595 

IL Elgin, Allied Elctma, Ina . 312-697-8200 

IN Indianapoiia Allied Elctma, Ina . 317-875-0448 

MD Columbia, Allied Elctma, ina. 301-381-1560 

MD Marlow Hgta, AiUed Elctma, ina. 301-423-0161 

MA Billerica AUied Elctma, Ina . 617-942-0150 

MN Eden Prairia Allied Elctma, Ina. 612-829-7554 

NH Nashua Brevan Elctma . 603-889-7230 

NJ ML Laurel, Allied Elctma, ina . 609-234-7769 

NY Mineota Allied Elctma, Ina . 516-248-2360 

NY Rochester. Allied Elctma, ina. 716-244-9440 

NC Raleigh, AlUed Elctma, ina. 919-876-5845 

OH Solon. Allied Elctma, Ina . 216-2484200 

OK Tulsa Norvell Elctma, Ina. 918-254-8606 

PA Pittsburgh, Allied Elctma, ina. 412-367-4124 

TX Auslia Allied Elctma, Ina. 512-389-3771 

TX Austia Norvell Elctma, Ina . 512-837-5555 

TX Dallaa Allied Elctma, Ina. 214-553-4370 

TX Dallaa Norvell Elctma, Ina . 214-233-0020 

TX Ft Worth, AIKed Elctma, Ina. 817-336-5401 

TX Houstoa Norvell Elctma, Ina. 713-777-1666 

TX Humbla Allied Elctma, Ina . 713-446-8005 

WA Seattia Allied Elctma, Ina . 206-547-2827 

Wl New Berlia Allied Elctma, Ina . 414-796-1280 


MA MonsoaZero-EastDiv.. 413-267-5561 

MA Palmer, Benoit-Senecal Ca.. 413-283-8384 

Ml Grosse Pointe Pk, Greiner Assoca, Ina 

_ ^ .. 313- 490 0188 

MS JacteoaS.LWelch&Assoca ....... 601-932-5534 

NY Commack, MTR, Ina. 516462-9580 

NY Syracusa Fountain Young Ca. 315-437-7733 

NC Martinsvilia Engrg. Reps Assoca ..... 703-632-2365 
OH Columbua Tom Mulligan & Assoa .... 614457-2242 

PA Boswell, a E Gibson. 814-629-6772 

PA Huntingdon Valley. Inacker Sla . 21&-947-5660 

SC Martinsville W. MA, Engrg. Reps Assoca 

.. 703-632-2365 

Can IslingtoaOnt,Pipe-ThompsonLtd ... 416-236-2355 


ZETA LABS., 2811 Orchard Parkway, San Josa CA 95134, 
Tel: 40&434-3600, FAX: 408433-0205; FSC Na: 31260; 
ErT^:280; S/s./Ifgr.'Mike Mallinger 


Local Sales (Xfices & Reps 

AZ Chandler, Blackhart Assoa . 602-831-2566 

AZ Phoenix, Blackhart Assoca. 602-893-3488 

CA Pak) Alta RF Assoca. 415494-3331 

TX Dallaa McDonalds Assoca. 214-239-3293 


ZEUS INDL PRODS. INC, P.O. Box 298, Raritan, NJ 
08869, Tel: 201-526-0800,800-526-3842, VNX: 719489- 
9346, FAX: 201-526-5699; FSC Na: 32039; Empl: 150; 
S/s. Mgr: Jeffrey J. Tourville; Disf. Mgr: Michael C. 
Tounriiie 

ZEVATECH, INC, 2700 Gateway Centre Blvd Sta, 
Morrisvilla NC 27560, Tel: 919460-0111, FAX: 919469 
0480; Enr^L: 70; S/s. Mgr: Bob Black; 0/sf. Mgr: Bob 
Black 

ZEXCO, 5526 Murietta Ave, Van Nuya CA 91401, Tel: 818- 
997-7895 


fWMiTH 


FAX: 312-391-7078 

ZENITH COMPONENTS GROUP, Zenith 
Electronics Corp., lOOO Milwaukee Ava, Glenview, IL 
60025, Tel: 312-391-7733, TELEX: 254396; S/s. Mgr: 
George Zimmerer . D«2151-2155 


ZERCOM CORPORATION, P.O. Box 84, Zercom Drive, 
Merrtfield MN 56465-0084, Tel: 218-765-3151, FAX: 218- 
765-3900; EmpL: 65; S/s. Mgr: Jeff Zernov 



FAX: 818-841-5618 


ZIATECH, 3433 Roberto O, San Luis Obispa CA 93401, 
Tel: 805-541-0488, TELEX: 4992316, FAX: 805-541-5088; 
ErTY>L:65; S/s. Mgr.-Jim Eckford 



FAX: 914-666-0216 


Local Sales Off ices i Reps 

AL Huntsvilla R.O. Whitesell & Assoca ... 205-883-5110 

AZ Phoenix, Pinnacle Cornpi Sla. 602-994-0441 

AZ Tucson, Pinnacle Comp. Sla. 602-886-1726 

CA Calabasaa Centaur Corpi. 818-704-1655 

CA Irvina Centaur Corp.. 714-261-2123 

CA Mta View, Taarcom, Irxx. 415-960-1550 

CA San Diego, Centaur Corp.. 6192784950 

CO Denver, Undberg Co. . 303-7599033 

CT Clinton, Selmark Assoca, Ina. 2095799088 

GA Norcrosa R-O. Whitesell & Assoca ... 404-4499190 
IL Elk Grove Viliaga Oasis Sla Corp..... 312-6491850 
IN Ft Wayna R-O. Whitesell & Assoca .. 219432-5591 
IN Indianapoiia R.O. Whitesell & Assoca 

. 317-359-9283 

IN Kokoma R-O. Whitesell & Assoca .... 317457-9127 
KY Pewee Valley, RO. Whitesell & Assoca 

. 502-241-1441 

MA Millia Selmark Assoca, Ina. 617-3792914 

Ml Grand Blana RO. Whitesell & Assoca 

.. 313-695-0770 


Ml Grand Rapkia RO. Whitesell & Assoca 


. 619942-5420 

Ml Southfield RO. Whitesell & Assoca .. 3195595454 
Ml St Joseph, RO. Whitesell & Assoca .. 6199897337 
MN Eden Prairia Aldridge Assoca, Ina .... 612-944-8433 

NH Hopkinton, Selmark Assoca, Ina. 6097493299 

NJ Fairfield Metro Logic CorpL . 201-5795585 

NJ Saddle Brook, Metro Logic Corp.. 201-797-8844 

NM Albuquerqua Undberg Ca. 509881-1006 


NC Fuquay-Varina RO. Whitesell & Assoca 


. 919552-1122 

NC Greensboro, RO. Whitesell & Assoca 

. 9192791945 

OH Cincinnati, RO. Whitesell & Assoca... 519521-2290 
OH Cleveland RO. Whitesell & Assoca .. 216447-9020 
OH Columbua RO. Whitesell & Assoca .. 614-8899396 

OH Dayton, RO. Whitesell & Assoca . 5192999546 

OK Tulsa CorrvTech. . 919622-7744 

OR Portland Westerberg & Assoca. 503-6291931 

PA Allentown, Patterson Elctma Grp.. 2193999668 

PA Pittsburgh, RO. Whitesell & Assoca .. 412-963-6161 
TN KnoxvillaRO.WhiteseiUAssoca ... 615-694-9476 
TN NashvillaRO. Whitesell & Assoca ... 619352-4760 

TX AustiaCompTech .. 512-331-8922 

TX Dallaa ConpTech. 214-751-1181 

TX Houston, Complech . 7197798330 

TX Irving, Comptech . 214-751-1181 


ZERO CORP., 777 Front SL Burbank CA 90503, Tel: 819 
8464191; ErrpL: 1400; Sis. Mgr: Doug Griffith 

. 0*1098-1099,1122 


Local Sales Offices & Reps 

AZ Phoenix, Howe & Howe Sia, Ina. 602-264-7971 

CA Burbank Zero-West Div.. 818-8464191 

CA San Diego, San Diego Sla Off.. 619271-7221 

CO Boulda’, Component Prod Sta Co. Ina 

. 3095392800 

FL Clearwater, Zero-East EXv.. 819531-8991 

IL Elk Grove Viliaga Carlson Elctma Sla 

. 312-9598240 

IN Indianapoiia LM. DeVoe Co.. 317-842-3245 

lA Cedar Rapi^ Carlson Elctma Sla ... 31937914^ 

MS Jackson, a L Welch. 601-932-5534 

MD Baltimora Marktron. 301-6291111 

MA Monson, Zero-Btst Div.. 419267-5561 

Mi Grosse Pointe Park Greiner Assoa Ina 

. 3194990188 

MN Bloomington, Elctm. Sla ^y.. 612-884-8291 

MO StLouiaCadonTechaSla . 314-6498670 

NY Commack MTR Ina. 516462-9580 

NM Albuquerqua Fry-Gates . 509262-1525 

NY East Syracusa Fountain Young & Co. 

. 315-437-7733 

NC Apex, Engineering Reps Assoa. 703-632-2365 

OH Columbua Tom Mulligan & Assoca .. 614457-2242 

OR Lake Oswega RTS, Ina . 5092444123 

PA Boswell, BlE Gibson. 814-6296772 

PA Huntingdon Valley, Inacker Sla . 219947-5660 

SC Green>^lla Engineering Reps Assoa .. 703-632-2365 

TX Garland Tesco Ina. 214-681-1376 

TX Houston, MikX) Mktg. . 214-7892716 

TX Richardsoa Milco Mktg . 214-7892716 

UT Salt Lake City, Effective Sla . 801-2699617 

MD Rockvilla Marktron . 301-251-8990 

WA VashoaRTS,lna... 2092891363 

ZERO CORP., Zero East Div., 288 Main St, Monson, 

MA 01057, Tel: 419267-5561, TWX: 719354-1450; Sfe. 

Mgr: Roger St Martin. C*1122 

Local Sales Offices & Reps 

AL Huntsvilla BJR Mfg Repa.. 209881-3569 

CT Monson, Zero-East Div.. 419267-5561 

IN Indianapoiia aa Electro Sla . 317-3591508 

IN Indianapoiia Leslie M. Devoe Co.. 317-842-3245 

MD Rockvilla Marktron, Ina. 301-251-8990 


ZIERICK MANUFACTURING CORP., 56 Radio Circia 
Mt Kisco, NY 10549, Tel: 914-6692911, 809882-8020, 
TWX: 719571-2143; EmpL: 120; S/s. Mgr: L T. Noyes; 


Dist. Mgr: Jack Becker.. C*1580 

Local Sales Offices & Reps 

IL Palatina Claeson Assoca . 312-3597230 

Local Di^txjtors 

CA Fremont Aiatec Proda. 409279-8895 

CA Hayward Arow Fasteners . 419487-2100 

CA Laguna Hilla Yarbrough Timco. 714-8597021 

CA Mission Hilla Coast Air. 818-8992288 

CA N. Hollywood Aiatec Proda. 8197645600 

CA San Josa Btscoinda. 408435-8980 

CO Denver, Hardware Specialty . 309371-8553 

FL Winter Pk, Hardware Specialty . 305-677-8500 

MA Marlborough. Hardware Specialty. 617481-8622 

MA Winchester, Rush Inda . 617-7295800 

MO Bridgeton, Aiatec Proda . 314298-0100 

NJ Pine Brook Aiatec Proda. 201-227-8140 

NY Long Island City, Hardware Specialty 

.. 718-361-9393 

NY PeeksWII, Lawrence Tufts.. 9147392107 

OR Beaverton, Compa Resources. 503-641-8488 

WA Redmond Compa Resources . 209454-8666 

Can Concord Ont, Zierick Canada Ltd .... 416-6691429 


ZIPPERTUBING CO., Box 61129, Los Angeles, CA 90061, 
Tel: 219321-3901, TWX: 9193496713, FAX: 219321- 
3086; EmpL: 120; S/s. Mgr: Terry Plummer 

ZIRMEX, See Degussa Electronics, Hybrid Div. 

ZI-TECH INSTRUMENT CORP, P.O. Box 391567, 
Mountain View, CA 940391567, Tel: 419966-8484, 
TELEX:334447,FAX:419966-8201 ;EmpL: 15; SIs.kIgr: 
J.Ziman 

Z-UNE POWER CONTROLLERS. See Pulizzi 
Engineering, Inc. 

ZYLAB CORPORATION, 3109T N. Wilke Rd, Artington 
Heights, IL 60004, Tel: 312-632-1100, TELEX: 38 3422 
ZYLAB CGO, TWX: 910-3894603 ZYLAB CGO, ESYLNK: 
62753465, FAX: 312-632-1129; EmpL: 21; Sis. Mgr: Tom 
Priestley 

ZYMOS CORP, 477 N. Mathilda Ave:, Sunnyvale, CA 
94086, Tel: 4097398800,4097395400, TWX: 919339 
9530; Sis. Mgr: JeHf Jacobsen 


North American offices only. Fbr worldwide reps & distributors, see Vol. W. 
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Control Character Representations 


NUL 

Null 

DLE 

Data Link Escape (CC) 

SOH 

Start of Heading (CC) 

DC1 

Device Control 1 

STX 

Start of Text (CC) 

DC2 

Device Control 2 

ETX 

End of Text (CC) 

DCS 

Device Control 3 

EOT 

End of Transmission (CC). 

DC4 

Device Control 4 

ENQ 

Enquiry (CC) 

NAK 

Negative Acknowledge (CC) 

ACK 

Acknowledge (CC) 

SYN 

Synchronous Idle (CC) 

BEL 

Beil 

ETB 

End of Transmission Block (CC) 

BS 

Backspace (FE) 

CAN 

Cancel 

HT 

Horizontal Tabulation (FE) 

EM 

End of Medium 

LF 

Line Feed (FE) 

SUB 

Substitute 

VT 

Vertical Tabulation (FE) 

ESC 

Escape 

FF 

Form Feed (FE) 

FS 

File Separator (IS) 

CR 

Carriage Return (FE) 

GS 

Group Separator (IS) 

SO 

Shift Out 

RS 

Record Separator (IS) 

SI 

Shift In 

, US 

Unit Separator (IS) 

(CO 

(FEj 

(IS) 

Communication Control 
Format Effector 

Information Separator 

DEL 

Delete 


Special Graphic Characters 


SP 

Space 

< 

Less Than 

f 

Exclamation Point 

= 

Equals 

I 

Logical OR 

> 

Greater Than 

“ 

Quotation Marks 

? 

Question Mark 

# 

Number Sign 

@ 

Commercial At 

$ 

Dollar Sign 

[ 

Opening Bracket 

% 

Percent 

\ 

Reverse Slant 

& 

Ampersand 

1 

Closing Bracket 

’ 

Apostrophe 

A 

Circumflex 

( 

Openiiig Parenthesis 

“1 

Logical NOT 

) 

Closing Parenthesis 

— 

Underline 

* 

Asterisk 

N 

Grave Accent 

+ 

Plus 

c 

Opening Brace 


Comma 

1 

Vertical Line (This graphic is 

- 

Hyphen (Minus) 


stylized to distinguish it from 


Period (Decimal Point) 


Logical OR) 

/ 

Slant 

) 

Closing Brace 


Colon 

Semicolon 


Tilde 






CHARACTERISTICS 
OF BATTERIES 
AND FUEL CELLS 





Theoretical battery 

Practical battery 

System 

Anode 

Cathode 

Voltage, 

Capacity, 

Typical 

voltage, 

V 

Capacity^ 




V 

Ah/kg 

Wh/kg 

Wh/dm^ 

Primary: 








Leclanche 

Zn 

MnO^ 

1.6 

230 

1.2 

65 

175 

Magnesium 

Mg 

Mn02 

2.0 

270 

1.5 

100 

195 

Organic cathode 

Mg 

m-DNB 

1.8 

1,400 

1.15 

130 

180 

Alkaline Mn02 

Zn 

MnOj 

1.5 

230 

1.15 

65 

200 

Mercury 

Zn 

HgO 

1.34 

185 

1.2 

80 

370 

Mercad 

Cd 

HgO 

0.9 

165 

0.85 

45 

175 

Silver oxide 

Zn 

Ago 

1.85 

285 

1.5 

130 

310 

Zinc-air 

Zn 

Air (O 2 ) 

1.6 

815 

1.1 

200 

190 

Li-organic electrolyte 

Li 

b 

2.1-5.4 

130-660 

1.8-3.2 

250 

400 

Secondary: 








Lead-acid 

Pb 

Pb02 

2.1 

55 

2.0 

37 

70 

Edison 

Fe 

Ni oxides 

1.5 

195 

1.2 

29 

65 

Nickel-cadmium 

Cd 

Ni oxides 

1.35 

165 

1.2 

33 

60 

Silver-zinc 

Zn 

Ago 

1.85 

285 

1.5 

100 

170 

Silver-cadmium 

Cd 

Ago 

1.4 

230 

1.05 

55 

120 

Zinc-nickel oxide 

Zn 

Ni oxides 

1.75 

185 

1.6 

55 

110 

Zinc-air*^ 

Zn 

Air (0,1 

1.6 

815 

1.1 

150 

155 

Cadmium-air"" 

Cd 

Air (O,) 

1.2 

475 

0.8 

90 

90 

Zinc-02 

Zn 

O2 

1.6 

610 

1.1 

130 

120 

H 2 -O 2 

Reserve: 


O2 

1.23 

3,000 

0.8 

45 

65 

Cuprous chloride 

Mg 

CuCI 

1.5 

240 

1.4 

45 

65"^ 

Silver-chloride 

Mg 

AgCi 

1.6 

170 

1.5 

60 

95"^ 

Zinc-silver oxide 

Zn 

Ago 

1.85 

285 

1.5 

30 

75^ 

Thermal 

Ca 

b 

2.8 

240 

2.6 

10 

20' 

Ammonia-activated 

Mg 

m-DNB 

2.2 

1,400 

1.7 

22 

60^ 

High- 

NA 

S 

2.1 

685 

1.8 

200 

h 

temperature 

Li 

S 

2.2 

M50 

1.8 

200 

i 

Solid electrolyte 

Fuel cell: 

Ag 

Polyiodide 

0.66 ! 

, 

0.6 

180 


Hydrogen^ 

H2 

Air 

1.23 

26,000 

0.7 


k 

Hydrazine^ 

N2H4 

Air 

1.5 

2,100 

0.7 

800^ 

1 

MethanoK 

CHjOH 

Air 

1.3 

1,400 

0.9 

175^ 

185"” 


a Delivered capacity when discharged at normal temperatures (2 
at normal discharge rates. 
b Based on fuel consumption only. 

c Weight of air not considered in computation of watt hours. 
d Water-activated 

e Automatically activated; high rate discharge; 2- to 10-min rate, 
f Fused salt; heat-activated; high rate discharge; 2- to 10-min rat 


rc) g Four-minute discharge rate. 

h /3-alumina electrolyte, 300°C operation, 
i Fused salt; 350°C operation, 
j Solid RbAg 4 l 5 electrolyte. 
k Several different cathoqle materials used. 

/ Fuel consumption is based on source of H 2 . 
m Based on methanol battery-fuel supply In situ. 











MINIOMISSARY 

CAPACITORS 


Anode: One of two plates or conductors. In 
polarized capacitors, the anode should be 
connected to the positive conductor in the 
circuit. 

Capacitive Reactance: The opposition (in 
ohms) of capacitance to the flow of alternating 
current, equal to the reciprocal of the product 
of the angular frequency (2n times frequency 
in Hertz) of the current times the capacitance 
in farads. 

Cathode: One of two plates or conductors. 
In electrostatic capacitors the cathode is 
metallic. In electrolytic capacitors the cath¬ 
ode is a liquid, gel or other conductive mate¬ 
rial which is in intimate contact with a inetal- 
lic cathodic connection. 

Dielectric Constant: The ratio of the capac¬ 
itance of a capacitor with some material other 
than air between the capacitor plates to the 
capacitance of the same capacitor with air 
between the plates. For example, the dielec¬ 
tric constants of air. Teflon®, polystyrene 
and ruby mica are 1, 2.1, 2.6 and 5.4, 
respectively. 

Electrolytic: A capacitor with one metallic 
conductor (generally the anode) and with a 
liquid or semiconductor cathode. Nonpolar¬ 
ized electrolytic capacitors generally have 
two equal anodes as well as the liquid cath¬ 
ode. These anodes operate alternately as anode 
and cathodic connection as alternating cur¬ 
rent is applied. 

Electrostatic: One of two general classes of 
capacitors in which two or more discrete 
metallic conductors are present and sepa¬ 
rated by an insulating dielectric material. 
Examples include: mica, ceramic, film, and 
paper types. 

Farad: The basic unit of measure in capaci¬ 
tors. A capacitor charged to one volt with a 
charge of one coulomb (one ampere flowing 
for one second) has a capacitance of one 
farad. Capacitors are generally rated at por¬ 
tions of a farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads (pF) 1 
microfarad (pF) = 1,000,000 picofarads (pF) 


Impedance: All capacitors exhibit impedance. It 
is a function of capacitor type and internal con¬ 
struction. This can be particularly important in 
certain applications such as filters for switching 
power supplies. Capacitors used in these applica¬ 
tions often have special multiple tab construction 
to shorten current paths and to reduce internal 
resistance. 


Power Factor: A measure of the overall effi¬ 
ciency of a capacitor. Power factor ratings take all 
internal losses into consideration in a complex 
formula. This parameter of certain capacitors is 
often very important in AC applications such as 
motor-start and/or motor-run capacitors 

Rated Voltage: The rated working voltage of a 
capacitor. Generally expressed in DC Volts 
(Vdcw), This is the voltage at which a capacitor 
may be safely operated at 25 °C continuously 
within its overall parameters. 

Ripple Current: The total amount of alternating 
and direct current that may be applied to an 


electrolytic capacitor under stated condi¬ 
tions. In general, the higher the ripple cur¬ 
rent applied, the shorter the operating life 
of the capacitor will be. Application of 
significantly higher than rated ripple cur¬ 
rents can shorten the capacitor life dramati¬ 
cally and may even cause catastrophic fail¬ 
ure (explosion). 


Temperature: Capacitors are generally rated 
at 25°C at sea level under specific humidity 
conditions. Operating temperature ranges are 
also given, along with derating (reliability) 
curves for operation at temperatures other 
than 25°C. 

Temperature Coefficient: Expressed as TC 
in ppm (parts per million) or in percent (%) 
from the norm of 25 “C. This is seldom a 
straight line and may vary widely for certain 
types. Most capacitors have positive TC in 
that the capacitance increases as temperature 
increases. Some types, however, have nega¬ 
tive TC in that the capacitance decreases as 
temperature increases. 


Ceramic Capacitor Codes 
(Capacitance Given In pF) 


Color 

Digit 

Multi¬ 

plier 

Tolerance 

Temperature 

Coefficient 

ppm°C 

Signi¬ 

ficant 

Figure 

Multi¬ 

plier 

Class 1 

Class^ 

lOpF or 
less 

Over 

lOpF 

Black 

0 

1 

±2.0pF 

±20% 

±20% 

0 

0.0 

-1 

Brown 

1 

10 

±0.1pF 

±1% 


-33 


-10 

Red 

2 

100 


±2% 


-75 

1.0 

-100 

Orange 

3 

1000 


±3% 


-150 

1.5 

-1000 

Yellow 

4 

10000 



+100%-0% 

-220 

2.0 

-10000 

Green 

5 


±0.5pF 

+5% 

±5% 

-330 

3.3 

+1 

Blue 

6 





-470 

4.7 

+10 

Violet 

7 



\ 


-750 

7.5 

+100 

Gray 

8 

0.01 

±0.25pF 

i 

+80% -20% 

+150 to-1500 


+1000 

White 

9 

0.1 

±1.0pF 

±10% 

±10% 

+100 to-750 


+10000 

Silver 







i 


Gold 



! 




-1 

1 



Leakage Current: Expressed as del for elec¬ 
trolytic capacitors, a measure of the intrinsic losses 
in a charged capacitor. Generally speaking, the 
lower the del, the higher quality the capacitor. 


Surge Voltage: The momentary surge volt¬ 
age which may be applied for a stated length 
of time without doing permanent damage to 
the unit. 









CAPACITOR FORMULAS 


I. Capacitance (farads) 

.224 K A 


English: C = 
Metric: C = 


tn 

.0884 K A 

to 


II. Energy stored in capacitors (Joules, watt-sec) 

E = 1/2 CV2 


III. Linear charge of a capacitor (Amperes) 
I : 


:C^ 


dt 


IV. Total Impedance of a capacitor (ohms) 


Xr. = 2 7rfL 

VII. Phase Angles: 

Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 

Ideal Resistors: Current in phase with voltage 


ESR 


VIII. Dissipation Factor 

DP == tanS (loss angle) 

(2 7rfC)(ESR) 

IX. Power Factor 

pp = Sine S (loss angle) = Cos <f> (phase angle) 
pp rz DP (when less than 10% ) 


X. Quality Factor (dimensionless) 
Q = Cotan 8 (loss angle) 


DP 


XI. Equivalent Series Resistance (ohm^) 
ESR=r (DP) (Xc) = (DF) (Vs’^fC) 

XII. Power Loss (watts) 

Power loss = (2 7rfCV2) (DP) 

XIII. KVA (Kilowatts) 

KVA = 2 7rfCV2xlO-3 

XIV. Temperature Characteristic (ppm/°C) 

TC = Ct -- C 25 Y 2 Q6 

C2o (T.-25) 


Z=VR.2+ (Xc-Xl)2 

XV. Cap Drift (%) 

Where Rs = ESR 

c.D. - r *^2 X 100 

Capacitive Reactance (ohms) 

Cl 

X.- ^ 

XVL Reliability of Ceramic Capacitors 

Lo _ rVtl X fTtl r 

” 2 7rfC 

Inductive Reactance (ohms) 

Lt IVoJ iToJ 


XVII. Capacitors in Series (current the same) 
Any number: 


Ct Cl C2 Cn 


Two: Ct 


— Cl C2 
Cl -f C2 


XVIII. Capacitors in Parallel (voltage the same) 

Ct — Cl -j- C2 “f" Cn 

XIX. Aging Rate 

A.R. =z % A C/decade of time 


XX. Decibels 


db = 20 log ^ 
V2 


Metric prefixes: 

Pico X 10-12 

Symbols: 

K 

Dielectric Constant 

0 

= Phase angle 

Nano 

X 10-9 

A 

= 

Area of electrode overlap 

x+y 

= Exponent effect of 

Micro 

X 10-6 

Id 

= 

Dielectric thickness 


voltage and temperature 

Milli 

X 10-3 

V 

= 

Voltage (volts) 

Lo 

= Operating life (hours) 

Deci 

X 10-1 

t 

= 

time (hours) 

li 

= Test life (hours) 

Deca 

X 10 

Rs 

= 

Series Resistance (ohms) 

V, 

= Test voltage (volts) 

Kilo 

X 103 

f 

= 

frequency (Hertz) 

Vo 

= Operating voltage (volts) 

Mega 

X 106 

L 

= 

Inductance (henries) 

Tt 

= Test temperature (°C) 

Giga 

Tera 

X 109 

X 1012 

5 

= 

Loss angle 

T 

^0 

= Operating temperature (“C) 


Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, afiplication, type of conduc¬ 
tor or even method of termination. 

Shape—Circular, cylindrical, and 
rectangular. 

Electrical application—High voltage, 
RF, microwave, input/output, etc. 

Mechanical application—Printed cir¬ 
cuit, rack & panel, cable, etc. 

Conductor type—Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method—Wirewrap, 
soldercup, solderless, etc. 


Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the ‘^C’^ type) got its 
name from the model number of the 
original maker. 


Contact: The part(s) of the connector 
that actually provides circuit continu¬ 
ity between its two sections—the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the connector. 


Contact alignments: Often called con¬ 
tact float. Describes the amount of al¬ 
lowable contact movement within the 
connector body. Permits self-alignment. 


Male vs. female: In the U.S. this de¬ 
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac¬ 
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite: Contacts or connector 
bodies which are the same configura¬ 
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal seals at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: May or may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect¬ 
ing pair is physically attached to the 
PC board itself. The other part is at¬ 
tached to something else such as a 
cable or a motherboard. 


Readout: Describes the arrangement 
at the terminating edge of a PC board. 


May be single or double. A double read¬ 
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat ‘^ribbon^^ cable to be 
attached to a round or rectangular con¬ 
nector but also used interchangeably 
for fiat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac¬ 
tion. Not the same as ribbon connector. 

Solderless terminal: Any style of ter¬ 
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channel 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
Withstand for one minute without 
breakdown. Applied between connec¬ 
tors and between connectors and shell 
and any grounding devices of the con¬ 
nector. 





MAXIMUM 
CUXIIENT CAPACmr 
C€Mil»UCmilS 


Size, 

AWG 

MIL-W-5088 

— 

National 

Electrical 

Code 


American 

Insurance 

Association 

500 

c miis/A 

Copper 

Aluminum 

Single¬ 

wire 

Wire- 

bundled 

Single¬ 

wire 

Wire- 

bundled 

60X 

80T 

30 






0.2 

0.4 


0.20 

28 






0.4 

0.6 


0.32 

26 






0.6 

1.0 


0.51 

24 






1.0 

1.6 


0.81 

22 

9 

5 




1.6 

2.5 


1.28 

20 

11 

7.5 




2.5 

4.0 

3 

2.04 

18 

16 

10 



6 

4.0 

6.0 

5 

3.24 

16 

22 

13 



10 

6.0 

10.0 

7 

5.16 

14 

32 

17 



20 

10.0 

16.0 

15 

8.22 

12 

41 

23 



30 

16.0 

26.0 

20 

13.05 

10 

55 

33 



35 



25 

20.8 

8 

73 

46 

58 

36 

50 



35 

33.0 

6 

101 

60 

86 

51 

70 



50 

52.6 

4 

135 

80 

108 

64 

90 



70 

83.4 

2 

181 

100 

149 

82 

125 



90 

132.8 

1 

211 

125 

177 

105 

150 



100 

167.5 

0 

245 

150 

204 

125 

200 



125 

212.0 

00 

283 

175 

237 

146 

225 



150 

! 266.0 

000 

328 

200 



275 



175 

336.0 

0000 

380 

225 



325 



1 225 

424.0 
























0000 0 8-1 

O 

NUL 

© 

DLE 

© 

DS 

© 

© 

SP 

0001 1 1 

SOH 

DC1 

SOS 



0010 2 2 

SIX 

DC2 

FS 

SYN 


0011 3 3 

ETX 

TM 




0100 4 4 

PF 

RES 

BYP 

PN 


0101 5 5 

HT 

NL 

LF 

RS 


0110 6 6 

LC 

BS 

ETB 

UC 


0111 7 7 

DEL 

IL 

ESC 

EOT 


1000 8 8 


CAN 




1001 9 8-1 


EM 




1010 A 8-2 

SMM 

CC 

SM 



1011 B 8-3 

VT 

GUI 

CU2 

CU3 


1100 C 8-4 

FF 

iFS 


DC4 

< 

1101 D 8-5 

CR 

IGS 

ENQ 

NAK 

( 

1110 E 8-6 

SO 

IRS 

ACK 


+ 

1111 F 8-7 

Si 

lUS 

BEL 

SUB 

1 


12 




12 



11 





01 

10 

11 

,00 

01 

10 

11 

5 

6 

7 

8 

9 

A 

B 

12 


12 

12 

12 


12 

11 

11 

11 


11 

11 

11 


0 

0 

0 


0 

0 

9 

9 

9 
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1 

© 






$ 
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12 

12 


12 

11 




11 

11 

11 


0 


0 


0 

0 


11 00 01 10 11 


12 12 12 

11 11 

~ 0 

~9 ^ 


' Bit Positions 0,1 
^ Bit Positions 2, 3 
- First Hexadecimal Digit 

•Zone Punches 
/Digit Punches 


@ ® © ® 
0 

"a j @ 1 


11 11 h Zone Punches 


Card Hole Patterns 

(T) 12-0-9-8-1 


Special Graphic 
Characters 


© 

12-11-9-8-1 

© 

12 

0 11-0 

© 

11-0-9-1 

0 

Cent Sign 

Period, Decimal Point 

0 

11- 0-9-8-1 

12- 11-0-9-8-1 

© 

11 

12-11 

0 0-8-2 


12-11 

< 

{ 

Less-than Sign 

Left Parenthesis 


-0 @0 



+ 

1 

Plus Sign 

Logical OR 




ControS Character Representations 



& 

i 

Ampersand 
Exclamation Point 

ACK 

Acknowledge 


EOT 

End of Transmission 

PF 

Punch Off 

$ 

Dollar Sign 

BEL 

Bell ^ 


ESC 

Escape 

PN 

Punch On 

* 

Asterisk 

BS 

Backspace 


ETB 

End of Transmission Block 

RES 

Restore 

) 

Right Parenthesis 

BYP 

Bypass 


ETX 

End of Text 

RS 

Reader Stop 


Semicolon 

GAN 

Cancel 


FF 

Form Feed 

. SI 

Shift In 

—1 

Logical NOT 

CC 

Cursar Control 


FS 

Field Separator 

SM 

Set Mode 


Minus Sign, Hyphen 

CR 

Carriage Return 


HT 

Horizontal Tab 

SMM 

Start of Manual Message 

/ 

Slash 

CU1 

Customer Use 1 


IFS 

Interchange File Separator 

SO 

Shift Out 


Comma 

CU2 

Customer Use 2 


IGS 

Interchange Group Separator 

SOH 

Start of Heading 

% 

Percent 

CU3 

Customer Use 3 


IL 

Idle 

SOS 

Start of Significance 

— 

Underscore 

DC1 

Device Control 1 


IRS 

Interchange Record Separator 

SP 

Space 

> 

Greater-than Sign 

DC2 

Device Control 2 


lUS 

Interchange Unit Separator 

STX 

Start of Text 

? 

Question Mark 

DC4 

DEL 

DLE 

Device Control 4 
Delete 

Data Link Escape 


LC 

LF 

Lower Case 

Line Feed 

SUB 

SYN 

Substitute 

Synchronous Idle 

# 

@ 

Colon 

Number Sign 

At Sign 

Prime, Apostrophe 

DS 

Digit Select 


NAK 

Negative Acknowledge 

TM 

Tape Mark 

EM 

End of Medium 


NL 

New Line 

UC 

Upper Case 

= 

Equal Sign 

ENQ 

Enquiry 


NUL 

Null 

VT 

Vertical Tab 

” 

Quotation Mark 






MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de¬ 
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis¬ 
cosity equates with thin and vice-versa. 


PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 


Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula¬ 
tion involving evacuating all air and 
then allowing the encapsulating mate¬ 
rial to flow in and fill all voids. 


Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. 


Potting: Wherein the part or assembly 
is immersed in an encapsulating mate¬ 
rial contained in a shell which becomes 
a permanent outer surface after curing. 


DIELECTRIC 

Arc resistance: An encapsulant^s re¬ 
sistance to the formation of a conduc¬ 
tive path or track. Measured in time. 


Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 


Capacitance: The property of conduc¬ 
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 


Corona: A luminous discharge of elec¬ 
tricity due to air ionization when a cer¬ 


tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 


Dielectric: Insulator (Nonconductor.) 


Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 


Dielectric strength: The ratio of di¬ 
electric breakdown to the thickness of 
insulating material. 


Dissipation factor: The ratio of a 
dielectric material’s energy losses. 


Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 


Insulation resistance: (IR) An insulat¬ 
ing materiaPs total DC leakage. 


Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 


Voltage endurance: Sometimes called 
corona resistance. The ability of a ma¬ 
terial to withstand the application of 
sustained high voltage. 


Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm- 
centimeters. 
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Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes’,’ you probably already 
have the EEM File System. But, if you said “No’,’ 
you really ought to look into this simple system. It 
will save hours ot time and tons of aggravation. 

The EEM File System was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under “M” 


ALL NEW with this 
edition of EEM 

GET 

ORGANIZED! 


for Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 

There are thousands of EEM File Systems in every¬ 
day use in engineering and procurement 
offices all over the world. Shouldn’t you be using 
this proven system? 

The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set upyour very own filing system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
paythepostageand sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 
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Abbreviations/Acronyms 

.A-1404, B-1090, C-1119 D-1156 


AC Power Supplies, Product 

Selection Guide.D»2156 

ASCII Code.D*1080 

Batteries, Product Selection Guide....D*1447 
Batteries & Fuel Cells, 

Characteristics.D*1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.C*1003 

Capacitors, Basic Formulas.A*1093 

Capacitors, Miniglossary.A*1066 

Capacitors, Product Selection Guide .A*l 002 
Coils, Chokes, Inductors, 

Product Selection Guide.A*1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A«2272, C*1316 

Connectors, Miniglossary.C*1271 

Connectors, Terminals & Sockets, 

Product Selection Guide.01127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide.A*1339 

DC Power Supplies, Product 

Selection Guide.D»1537 

Delay Lines, Product Selection 

Guide.A*1503 

Dielectrics, Thermal Conductivity.B»1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B*1041 

EBCDIC Code.D*1086 

Encapsulation, Miniglossary.01124 

Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 

Selection Guide.C* 1631 

Fiber Optics, Miniglossary.B*111815 

Fiber Optics, Product 

Selection Guide.B«1204 

Filters, Power, Product 

Selection Guide.A*1642 

Filters, Signal, Product 

Selection Guide.A* 1683 

IC Master.A*1740 

Instruments, Test & Measuring, 

Product Selection Guide.D*1210 

Interconnection Systems, Product 

Selection Guide.01702 

Keyboards & Keypads, Product 

Selection Guide.. B*1854 

Lamps, Lights, & Indicators, Product 

Selection Guide.B*1126 

Logofinder & Trademark Directories...0901 
Microwave Components, Product 

Selection Guide..A* 17 7 6 


Military Qualified Products List.B*1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide.B-1221 

Opto Semiconductors, Miniglossary 

.A*2169 

Oscilloscopes, Product 

Selection Guide.D*1426 

Panel Hardware, Product 

Selection Guide...C*1583 

Panel Meters, Analog & Digital, Product 

Selection Guide.D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A»2078 

Power Supplies, Miniglossary 

.A*2276, I>1541 

Power Supplies, AC, Product 

Selection Guide.D*2156 

Power Supplies, DC, Product 

Selection Guide.D-1537 

Protective Components (Fuses, 

Circuit Breakers, etc.). 

Product Selection Guide.....B*1351 

Relay Contact Forms.B*1450 

Relays, Electromechanical, 

Miniglossary.B*1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes.A* 1952 

Resistors, Product Selection Guide ...A* 1867 

Servo Components, 

Miniglossary.B*1266 


SI Units, Basic Guide To, 

.A-1434, B-1472, 01692, I>1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide....B* 1673 
Symbols—International Authorities 

.A*1454, B»1064, 01104, D*1166 

Thermal Components, Product 

Selection Guide.B*1886 

Thermal Conductivity of Dielectrics 

at Room Temperature.......B*1916 

Thyristors/High Power Diodes, 

Miniglossary..A*2211 

Timers, Miniglossary.B«1492, D*1140 

Trademark & Logofinder Directories...0901 
Transducers & Encoders, Product 

Selection Guide. B*1928 

Transformers, Product 

Selection Guide. A*2215 

Voltage Drop Nomograph 

.A»2262, 01469, 01960 D-1718 

Wire & Cable, Product 

Selection Guide...01755 

Wire Gauges—Diameter, Area, 

Copper Weight.01343, 01759 
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“Qualified Products Lists” are issued per¬ 
iodically by the U.S. Government as a guide 
for the procurement of electronic components 
by government contractors. Each list contains 
every separately designated part that has 
qualified under the latest Military Specifica¬ 
tion for its class and the name(s) of the 


mL^A^7$2 W^m25 

Bach-Simpson Ltd. 

Coaxial Dynamics 

General Electric Co., Cincinnati, OH 

Hickok Electrical Inst. Co. 

Ideal Precision Meter Co. 

International Microelectronics 
International Instruments Div., Sigma 
Instruments 
Sutton Designs, Inc. 

Avex Electronics Corp. 

Eagle Pitcher Industries 

General Electric Co., Gainesville, FL 

Marathon Battery Co. 

Rebling Plastics Co. 

SAFT America, Inc. 

Tauber Electronics Corp. 

(M to 5W 

Eastern Air Devices, Inc. 

EG&G Rotron, Inc. 

Globe Industries 

IMC Magnetics Corp., Westbury, NY 
TRW Motor Div. 


APM Hexseal Division 
Machine Components Corp. 
Multi-Flex Seals, Inc. 


manufacturer(s) of each. 

EEM is publishing the names of those 
North American companies that are qualified 
producers of one or more products in each of 
the lists that apply to a selected group of 
electronic products normally cataloged in 
these pages. Addresses for these companies 


muons wmmm 

Anaconda-Ericsson, Inc., Continental Wire 
& Cable 

Dabum Electronics 
BIW Cable Systems, Inc. 

Brand-Rex Company 
Brim Electronics Inc. 

Carol Cable Co. West 
Cerro Wire & Cable Co. 

Chester Cable Corp. 

Collyer Insulated Wire Co. 

Consolidated Products Corp. 

General Cable Corp. 

ITT Surprenant Div. 

Marine Industrial Cable Corp. 

Mohawk Wire & Cable Corp. 

Monroe Wire & Cable Corp. 

The Okonite Co. 

Phalo Corp. 

Pirelli Cable Corp. 

Plastoid Corporation 
Rome Cable Corporation 
Teledyne Thermatics 
Times Wire & Cable Co. 

Vector Cable Co. 



Cooper, Belden Electronic Wire & Cable 
Electronic Products Div./3M 
W.L. Gore & Assocs. 

Tempflex Cable 

CW Industries 
AMP, Incorporated 
Electronic Products Div./3M 
T & B Ansley 


will be found in the EEM Yellow Pages. 

For the complete QPLs and update infor¬ 
mation write or call: 

Naval Publications and Forms Center 
5801 Tabor Ave. 

Philadelphia, PA 19120 
(215) 697-3321 


Anderson Power Products 
Burton Electrical Engineering 
FKC Engineering Co. 

General Cable Co., Cornish Products Div. 


muoti wmms 

Adams Russell Electronics Co. Inc. 

Belden Electronic Wire & Cable 
Brim Electronics Inc. 

Cablewave Systems, Inc. 

Champlain Cable Corp. 

Dabum Electronics 
ITT Surprenant 
Penstock Inc. 

Phalo Corp. 

Plastoid Corp. 

Precision Tube Co., Inc. 

Saxton Wire and Cable 
Storm Products Co. 

Teledyne Thermatics 
Tensolite Co. 

Thermax Wire Corp. 

Times Fiber Communications, Inc. 

Uniform Tubes, Inc. 

Astrocom Electronics, Inc. 

Hiltronics Corp. 

Telephonies 

wsems 


BIW Cable Systems, Inc. 
Brand-Rex Company 
Brim Electronics Inc. 
ITT Surprenant 
Rome Cable Corp. 
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Brim Electronics Inc. 
Judd Wire 

Philadelphia Ins. Wire 
Teledyne Thermatics 


Alissa Manufacturing Co. 
Components Research Co., Inc. 
Sprague Electric Co. 

TRW Capacitors 

Union Carbide Corp., Greenville, SC 
West-Cap Arizona 




American Technical Ceramics Div. 
AVX Electronics Corp. 

Coming Glass Works, Raleigh, NC 
Republic Electronics Corp. 
Vitramon Inc. 


American Technical Ceramics 
AVX Ceramics Corp. 

Microcap Inc. 

Monolithic Components Corp. 
Republic Electronics Corp. 

San Fernando Electric Mfg. Co. 
Sprague Electric Co. 

Union Carbide Corp., Greenville, SC 
Unitrode Corp. 

U.S. Microtek Components 
Vitramon Inc. 






Murata Erie, Canada 
Sprague Electric Co. 


Comell-Dubilier, Sangamo Components, 
Sanford, NC 

Mepco/Electra, Inc., Columbia, SC 
Sangamo Capacitor Div. 

Sprague Electric Co. 

MiL4:- 

Acushnet Electronics Co. 

Mallory Capacitor Co. 

Mepco/Centralab 

Mepco/Electra, Inc., West Palm Beach, FL. 
Sprague Electric Co. 

Transitor Electronics Inc. 

Union Carbide Corp., Greenville, SC 




Automation Components, Inc. 

AVX Ceramics Corp. 

Centralab, Los Angeles, CA 
Cera-Mite Corp. 

Coming Glass Works, Raleigh, NC 
Republic Electronics Corp. 

San Fernando Electric Mfg. Co. 
Sprague Electric Co. 

Tusonix, Inc. 

Union Carbide Corp., Greenville, SC 
Vitramon, Inc. 


msb4:^m wm:mi 

Cr«aiMsralai«SUWUk» & 


Mil 




AVX Electronics Corp. 

San Fernando Electric Mfg. Co. 






ASC (formerly TRW) 

Mepco/Electra Inc., Columbia, SC 
Midwec Corp. 

San Fernando Electric Mfg. Co. (see also 
WES-CAP) 

TRW Capacitor Div. 




'wmmm 


Electronic Concepts, Inc. 

Sprague Electric Co. 

Union Carbide Corp., Greenville, SC 





Comell-Dubilier Electronics, Sanford, NC 
Hunter-Stanley Electronics, Inc. 

Mallory Capacitor Co. 

Mepco/Centralab 

Mepco/Electra, Inc., West Palm Beach, FI. 
Mepco/Electra, Inc., Columbia, SC 
Sprague Electric Co. 

Tansitor Electronics, Inc. 



i^,mm 


Acushnet Capacitor Co., Inc. 




ASC (formerly TRW) 
Chicago Condenser Corp. 
High Energy Corp. 
Sprague Electric Co. 
Stone City Products Co. 
TRW Capacitor Div. 
West-Cap Arizona 




Sprague Electric Co. 

WBBW:4! m 


Acushnet Capacitor Co., Inc. 

ADI Electronics, Inc. 

Comell-Dubilier, Sangamo Components 
Kahgan Electronics Corp. 

Sangamo Capacitor Co. 

Silvered Electronic Mica Co., 
Inc.(SEMCO) 

Soshin Electric Ltd. (Distr. by Multi 
Products Inti.) 


Coming Glass Works, Raleigh, NC 
Vitramon, Inc. 
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Johanson Mfg. Corp. 

Murata Erie, Erie, PA 
Sprague-Goodman Electronics, Inc. 
Voltronics Corp. 

MBMD 


Johanson Mfg. Corp. 
Tusonix, Inc. 




Potter & Brumfield Div., AMF Inc., 
Gainesville, GA 




Airpax Corp., Cambridge, MD 
Heinemann Electric Co., 
Lawrenceville, NJ 






Cambridge Thermionic Corp. 

Dale Electronics, Inc., Columbus Div. 
Delevan, Div. of American Precision 
Industries, Inc. 

Jeffers Electronics, Inc. 

Nytronics Components Group, Inc. 
Piconics, Inc. 

Torotel Products, Inc. 

TRW Inductive Products Div. 

Vanguard Electronic Co., Inglewood, CA 
West-Cap Arizona 

11 ^ 


Amphenol, Wallingford, Conn. 

Bendix Corp., Electrical Components Div. 

Bumdy/Berco 

Coaxial Dynamics, Inc. 

ITT Cannon Electric 


AMP Incorporated 
Amphenol, Broadview, IL 
Cinch Connectors 
EDAC, Incorporated 
Elco Corp., Connector Div. 
Paladin Corp. 

TRW Connector Div., Elm Grove 
Village, IL 

Winchester Electronic Div., Litton 
Industries 


ADI Electronics, Inc. 

AMP, Inc. 

Amphenol, Wallingford, Conn. 

Cinch Connectors 
CW Industries 
General Connector Corp. 

ITT Cannon Electric, Fountain Valley, CA 
Matrix Science Corp. 

Positronic Industries, Inc. 

Souriau, Inc., Valencia, CA 
TRW Connectors Div., Elk Grove 
Village, IL 






Connector Industries of America 
Deutsch Elec., Component Div. 
Sealtron, Inc. 

MVL^^mU 

Paladin Corp. 

TRW Electronic Components, 
Minneapolis, MN 



Amphenol, Wallingford, Conn. 
Glenair, Inc. 

Hermetic Seal Corp. 

Pyle-National Co. 

TRW Connectors, Minneapolis, MN 


Continental Connector Corp. 

Dale Electronics Inc., Columbus, NE 
Hughes Aircraft Co., Connecting Devices 
Div., Irvine, CA 
Positronic Industries, Inc. 

U.S. Components, Inc. 

Winchester Electronics, Div. Litton 
Industries, Inc. 


Hughes Aircraft Co., Connecting Device 
Div., Irvine, CA 








Adams Russell Electronics Co. Inc. 

AMP, Inc. 

Amphenol, Wallingford, Conn. 

Automatic Connector, Inc. 

Bendix Corp., Electrical Components Div. 
Cablewave Miniature Products 
Delta Electronics Mfg. Corp. 

ITT Cannon Electric, Phoenix, AZ 
Kings Electronics Co., Inc. 

M/A COM OMNI Spectra, Inc., Microwave 
Connector Div. 

Penstock Inc. 

Sealectro Corp. 

Solitron/Microwave 
Speciality Connector Co. 

American Time Products 
Bliley Electric 
Cinox Corp. 

Croven Ltd. 

CTS Knights 
Electronic Crystals 
Electronic Research 
McCoy Electronics 
M-Tron Electronics 
Murata Erie North America 
Philips Electronics 
Quartztek 
Reeves-Hoffman 
C.R. Snelgrove 
Tadiran 
U.S. Crystal 
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Antenna Specialists: The Allen Group 
Coaxial Dynamics 
Struthers Electronics Corp. 



Amperex Electronic Corp., Hicksville Div. 
Beam Tube Corp, 

Cetron Electronics 

EG & G, Inc., Electro-Optic Div, 

GEC Technology Corp. 

General Atronics Corp. 

General Electric Co., Microwave 
Tube Operation 
General Electric Co., MIDPS 
Imaging and Sensing Technology Corp. 
ITT Electron Tube Div. 

Litton Industries, Electron Tube Div., 
Williamsport, PA 
LND, Inc. 

Machlett Labs., Inc. 

Microwave Assoc., Inc., Burlington, MA 
M.U. Incorporated 
National Electronics, Inc. 

OMNI-Wave Electronics Corp. 

Philips ECG, Inc., Altoona, PA 
Raytheon Co., Quincy, MA 
Raytheon, Waltham, MA 
RCA Corp., Lancaster, PA 
TGM Detectors, Inc. 

Thomas Electronics, Inc. 

Thomson-CSF Comps. Corp., Dover, NJ 
Varian Assoc., Palo Alto, CA 
Varian Canada, Inc., Georgetown, Ont. 
Varo Electron Devices, Inc. 
Watkins-Johnson Co., Stewart Div. 
Western Electric Co., Inc. 

Westinghouse Electric Corp., Electronic 
Tube Div. 

Captor Corp. 


Centre Engineering, Inc. 

Coaxial Dynamics 
Fil-Coil Co., Inc. 

Murata Erie, Canada 
Oxley Inc. 

RFI Corporation 

San Fernando Electric Mfg. Co. 

Spectrum Control, Inc. 

Sprague Electric Co. Filter Div., North 
Adams, MA 
Tusonix Inc. 



ADC Products 
Alpha Components Inc. 

BG Electronics 
Coaxial Dynamics 
Conolog Corp. 

Damon Corp. 

OPT Industries, Inc. 

Piezo Technology 

TRW Inductive Products Div. 

Bussmann Mfg. Div., McGraw-Edison Co. 
Littelfuse, Inc. 


Brown Boveri Electric, Inc., West 
Columbia, SC. 

Crompton Metermaster Inc. 
Electromagnetic Industries, Inc. 
Rod-L Electronics Inc. 
Starlust-Martin 
Sutton Design 

mLrt-Ttm 

Hamilton Standard Div., United 
Technologies Corp. 
Magnetika, Inc. 

ADC Products 

Kings Electronics Co., Inc. 

Paladin Corp. 

Switchcraft, Inc. 


Lmm 


Cutler Hammer Grp., Eaton Corp., 
Aerospace Controls/Systems Div. 
Dialight 

General Instrument Corp., Lamp Div. 
Littelfuse, Inc. 

Oak Switch Systems 



A&M Instrument, Inc. 

Arga Controls 
Bach-Simpson, Ltd. 

Coaxial Dynamics 
Crompton Metermaster Inc. 

Ideal Precision Meter Co., Inc. 

International Instruments 
JBT Instruments 

Phaoston Instruments & Electronic Co. 
Simpson Electric Co. 

Triplett Corp. 

MUMmm wmsm 

Damon Corp. 

Greenray Industries 
McCoy Electronics Co. 

Oscillatek Corp. 

Piezo Technology 
Q-TECH Corp. 

Spectrum Tehnology, Inc. 

Vectron Labs., Inc. 

Xsis Electronics, Inc. 

AirmM 

Powercube Corp. 

Varian Microwave Equipment Div. 

Wagner Electric Corp., Tung-Sol Div. 
Westinghouse Electric Corp., Aerospace 
Electrical Division 

m:6m 

Master Specialties 
Starlust-Martin 
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Warren Communications 

w^sm 

time 

WMhO^ 

Anders Inc. 

Deutsch Relays, Inc. 

Hi-G Co., Inc., Windsor Locks, CT 
Leach Corp., Control Products Div. 
Struthers-Dunn, Inc. 

Tempo Instrument, Plainview, NY 


Mepco/Centralab 
Struthers-Dunn, Inc. 


Branson Corp. 

Communications Instruments, Inc. 
Deutsch Relays, Inc. 

Electronics Specialty Div. 

GENICOM Corp. (General Electric Co,), 
Waynesboro, VA 

Gould Inc., Allied Control Division, 
Plantsville, CT 

Hi-G Co., Inc., Windsor Locks, CT 
Teledyne Relays 




CAL-R, Inc. 

Dale Electronics, Inc., Columbus, NE 
Elliott/Jordan 

E-Systems, Inc.^ Memcor, Div. 
Memcor-Truohm Group Inc. 

Nytronics Components Group Inc. 
Ohmite Mfg. Co. 

Pacific Resistor Co. 

RCL Electronics, Inc. 

Shallcross, Iric. 

TEL-Labs, Inc. 

Tepro of Florida, Inc. 

Ultronix, Inc. 

Vishay Resistive Systems Group 
Ward Leonard Electric Co. 


Angstrom Precision Inc. 
Elliott/Jordan 

E-Systems, Inc., Memcor Div. 
Memcor-Truohm Group Inc., 
Litton Potentiometer Div. 
Ohmite Mfg. Co. 

Vishay Resistive Systems Group 





Hi-G Co., Inc., Windsor Locks, CT 
Teledyne Solid State, Div. of Teledyne 
Relays 

MiL^^ wscmm 

Allen-Bradley Co. 

Angstrom Precision Inc. 

Clarostat Mfg. Co., Inc. 

Elliott/Jordan 

Ohmite 

Precision Electronic Components 
Vishay Resistive Systems Group 

MIL-R-26 FSC5905 

Resistors, Fixed, Wire-Wound (Power 
Type) 

Angstrom Precision Inc. 


Angstrom Precision Inc. 

Dale Electronics, Inc., Columbus, NE 
Elliott/Jordan 

Mepco/Electra, Inc., Morristown, NJ 
Mini-Systems, Inc. 

Solitron Devices Inc. 

State of the Art, Inc. 

Vishay Resistive Systems Group 


Allen-Bradley Co. 

Angstrom Precision Inc. 

Dale Electronics, Inc., Columbus, NE 
California Micro Devices, Inc. 
Elliott/Jordan 
Hycomp Inc. 

KDI Pyrofilm Corp. 

Mepco/Electra, Inc., Morristown, NJ 
Solitron Devices Inc. 

Sprague Electric Co. 

Techno-Comps. Corp. 

TRW Resistors 
Ultronix Inc. 


Vishay Resistive Systems 

mc&m 


Allen-Bradley Co. 


Starlust-Martin, Inc. 
Tachtronic Instruments, Inc. 



me mm 


Augat, Inc. 

Deutsch Relays, Inc. 
Eby Company 


Cole Instruments Corp. 
Janco Corp., Burbank, Ca 
Grayhill, Inc. 

ITW Switches 

Oak Switch Systems Inc. 


Amphenol, RF Operations 
M/A COM OMNI Spectra Inc. 
RLC Electronics Inc. 

Transco Products, Inc. 


Electro Switch Corp. 



wm:mm 


Eaton Corp. Aerospace Controls/ 
Systems Div. 

Hay don Switch & Instrument, Inc. 
ITW Switches 
Korry Electronics 
Licon Div. 

Machine Components Corp. 
Master Specialties Co. 

Micro Switch 
Nexus 
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Otto Engineenng 
Saint Switch, Inc. 

Stacoswitch 

Texas Instruments, Inc., Materials & 
Controls Grp. 

Unimax Switch Corp. 

VIZ Mfg. Co., Inc. 


Consolidated Controls Corp. 
Electro-National Corp. 
Hydra-Electric Co. 

Scott Aviation 
Sigma-Netics, Inc. 


Aerospace Optics, Inc. 

APM Hexseal Div. 

Eaton Corp., Aerospace/Commercial 
Controls Division 
Jay-El Products, Inc. 

Korry Mfg. Co. 

Eicon Div. 

Master Dynamics Corp, 

Master Specialties Co. 

Micro Switch 
Precision Molded Products 
Stacoswitch 
Unimax Switch Corp. 

mi 

QPMMbI 


Digitran Div., Xcel Corp. 
EECO, Inc. 

Janco Corp. 


Ametick, Inc., Rodan Div. 
Fenwal Electronics/APD, 
Ketema-Rodan Div. 
Quality Thermister, Inc. 
Unitrode Corp. 

Victory Engineering Corp. 


Abbott Technologies Inc. 

ADC Products 
Adec, Inc. 

AEL-EMTECH Corp., Lansdale, PA 
American Aerospace Controls Inc. 
AMI/Coast Magnetics 
Berkshire Transformer Corp.(Preferre 
Electronics) 

Beta Transformer Technology Corp. 
B.G. Laboratories, Inc. 

Coast Magnetics 
Dytek Laboratories, Inc. 

Electronic Transformer Corp. 

Epsey Mfg. & Electronics Corp. 
EWC, Inc. 

Fern wood Transformer Co. 

Freed Transformer Co., Inc. 

Hadley, Robert M., Co., Inc. 

Magnetico 

Microtran Co., Inc. 

Midland-Ross Corp., Grimes Division 
OPT Industries, Inc. 

Pico Electronics, Inc. 

Sigmapower, Inc. 

Stagenes Industries Inc. 

Titan Transformer Co. 

Torwico Electronics, Inc. 

Transformer Design, Inc. 

TRW Inductive Products 
Vanguard Electronics Co., Inc. 

Wayne Transformer Co. 

Zambre Co. Inc. 

Zenith Transformer Co.. Inc. 


Amerace Corp., Elastimold Div. 
Crouse Hinds/Sepco Corp. 
Zambre Co. Inc. 



Epsey Mfg. & Electronics Corp. 
JB Electronic Transformers Inc. 
Magnetico 
Technitrol Inc. 

TRW Inductive Products 
Zambre Co. Inc. 


Hewlett-Packard Co., Loveland, CO. 
Ballantine Laboratories 



Brim Electronics 
Dabum Electronics & Cable 
Judd Wire 

National Wire & Cable 
Teledyne Thermatics 

mbm-nm me 

fcf n .HP, II,f 

mvm 

Brim Electronics Inc. 

Judd Wire 

Philadelphia Ins, Wire Co. Inc. 
Teledyne Thermatics 



Barcel Wire & Cable Corp. 
Brim Electronics Inc. 
Independent Cable, Inc. 

ITT Suprenant Div. 

Philadelphia Insulated Wire Co. 
Plastoid Corp. 

Prestolite Wire Division 
Teledyne Thermatics 








Barcel Wire & Cable Corp. 
Brim Electronics Inc. 
Champlain Cable Corp. 
Independent Cable Corp,. 
Teledyne Thermatics 
Tensolite Co. 

Thermax Wire Corp. 
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Mil-C-123 


MILITARY PART NUMBER CROSS REFERENCE FOR MIL-C-123 


- - — ^--- 

MIL-C-123 

MIL-C-39014 

MIL-C-20 

MIL-G-55681 

AVX 

CATALOG 

CKS# 

M123/* 

CKR# 

M39014/* 

CCR# 

M20/* 

CDR# 

M55681 


CKS05 

/I 

CKR05 

/01 

CCR05 

/35 

N/A 

N/A 

MR05 

CKS06 

/2 

CKR06 

102 

CCR06 

/36 

N/A 

N/A 

MR06 

CKS07 

13 

N/A 

N/A 

CCR07 

137 

N/A 

N/A 

MR07 

CKS11 

14 

CKR11 

/05 

CCR75 

127 

N/A 

N/A 

MA10 

CKS12 

15 

CKR12 

/05 

CCR76 

/28 

N/A 

N/A 

MA20 

CKS14 

/6 

CKR14 

/05 

CCR77 

f29 

N/A 

N/A 

MA40 

CKS15 

17 

CKR15 

/05 

CCR78 

130 

N/A 

N/A 

MA50 

CKS16 

18 

CKR16 

/05 

CCR79 

/31 

N/A 

N/A 

MA60 

CKS26 

/9 

CKR06 

102 

N/A 

N/A 

N/A 

N/A 

CR06 

CKS51 

/10 

N/A 

N/A 

N/A 

N/A 

CDR01 

/1 

0805 

CKS52 

/II 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1210 

CKS53 

Hi ! 

N/A 

N/A 

N/A 

N/A 

CDR03 

/I 

1808 

CKS54 

/13 

N/A 

N/A 

N/A 

N/A 

CDR06 

13 

2225 


Mil-C-39014 (Molded Radial Leads - Available with inside Stand-off on CK R06’s) 



Per Mil-Spec 

Case Size 

Capacitance Range 

AVX 

Style 

MIL-C-11015 

MIL-C-39014 

MIL-C-20 

Length (L) 

Width (W) 

Thickness 

(T) 

Lead 

Spacing 

(LS) 

Lead 

Diameter 

(LD) 

MIL-C-39014 

MIL-C-20 

MR05 

CK05 

CKR05 

CCR05/CC05 

.190 ± .010 

.190 ± .010 

.090 ± .010 

.200 ± .015 

.025 ± .002 

10-.10 

1-3300 

MR04 

— 

CKR04 

CCR09/CC09 

.190 ± .010 

.190 ± .010 

.090 ± .010 

.100 ± .015 

.025 ± .002 

10-.10 

1-3300 

MR06 

CK06 

CKR06 

CCR06/CC06 

.290 ± .010 

.290 ± .010 

.090 ± .010 

.200 ± .015 

.025 ± .002 

1200-1.0 

360-018 

CR08 

— 

CKR08 

— 

.290 ± .010 

.290 ± .010 

.145 ± .015 

.200 ± .015 

.025 + .002 

1.2-2.0 

— 

MR07 

— 

— 

CCR07/CC07 

.480 ± .020 

.480 ± .020 

.140 ± .010 

.400 ± .020 

.025 ± .002 

— 

2200-10 

MR08 

— 

— 

CCR08/CC08 

.480 + .020 

.480 ± .020 

.240 ± .010 

.400 ± .020 

.025 + .002 

— 

3900-068 


Mil-C-39014 (Molded Axial Leads) 



Per Mil-Spec 

Case Size 

Capacitance Range 

AVX 

Style 

MIL-C-11015 

MIL-C-39014 

MIL-C-20 

Length (L) 

Diameter (D) 

Lead 

Diameter (LD) 

MIL-C-39014 

MIL-C-20 

MA10 

CK12 

CKR 11 

CCR75/CC75 

.160 ± .010 

.090 ± .010 

.019 ± .002 

10-.10 

1-680 

MA20 

CK13 

CKR 12 

CCR76/CC76 

.250 ± .010 

.090 ± .010 

.019 ± .002 

5600-.047 

82-1000 

MA40 

CK14 

CKR14 

CCR77/CC77 

.390 + .010 

.140 ± .010 

.025 ± .002 

.012-.27 

150-5600 

MA50 

CK15 

CKR15 

CCR78/CC78 

.500 + .020 

.250 ± .015 

.025 ± .002 

.056-1.0 

820-.027 

MA60 

CK16 

CKR16 

CCR79/CC79 

.690 ± .020 

.350 ± .015 

.025 ± .002 

.47-3.3 

3900-.082 


Mil-C-39014 (2-Pin DIP) 


AVX Style 

MIL-C-39014 

Length (L) 

Height (H,) 

Height (Hj) 

Thickness 

Capacitance Range 

MD01 

CKR22 

.260 ± .020 

.128 ± .007 

.165 max. 

.092 ± .006 

1.0-.1 

MD02 

CKR23 

.260 ± .020 

.155 ± .007 

.185 max. 

.092 ± .006 

560-.22 

MD03 

CKR24 

.260 ± .020 

.283 ± .007 

.320 max. 

.092 ± .006 

.12-1.0 


Mil-C-55681 (Chips) 


AVX 

Style 

Per MIL-C-55681 

Length (L) 

Width (W) 

Thickness (T) 

Max. Min. 

Capacitance Range 

0805 

CDR01 

.080 ± .015 

.050 ± .015 

.055 

.020 

10-4700 

1805 

CDR02 

.180 ± .015 

.050 ± .015 

.055 

.020 

220-.022 

1808 

CDR03 

.180 ± .015 

.080 ± .015 

.080 

.020 

330-.068 

1812 

CDR04 

.180 ± .015 

.125 ± .015 

.080 

.020 

1200-.18 

1825 

CDR05 

-otoT 


.080 

.020 

3900-.33 

2225 

CDR06 

.225 ± .020 

.250 ± .020 

.080 

.020 

6800-.47 


Contact AVX for Military Part Numbers. 


Where to Order: AVX corporation, Myrtle Beach, SC 29577 Tel; (8G3) 448-9411 TWX; 810-661 -2252 
AVX Corporation, Conway, SC 29526 Tel; (803) 293-4404 
AVX Corporation, Clean, NY 14760 Tel; (716) 372-6611 TWX; 510-245-2815 
AVX Limited, Aldershot, England Tel; (0252) 312131 Telex; 858473 
AVX Asia Limited, Hong Kong Tel; 3-689-171-5 Telex; 49576 AVX AS HX 


For specific capacitance ranges an6 other AVX Products . . . see pages A*1 019-1023 _ 

B*1008 For manufacturers’sales offices, see yellow pages EEM 1989 
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ClAROSlAr 


MILITARY POTENTIOMETERS 


1 % 2 " dia. X 9/16" 

2 watts @ 70°C, conductive plastic 
50 ohms to 5 meg ohms, ± 10%, + 20%, linear or 
audio 

Rotary switches available 

Special features: Locking bushing, shaft and panel 
seals 


RV6 

Va" dia. X 29/64" 

Va watt @ 70°C, conductive plastic 
100 ohms to 1 meg ohms, +10%, ± 20%, linear or 
audio 

Special features: Locking bushing, shaft and panel 
seal 


RA20 

13/32" dia. X %" 

2 watts @ 40°C, wirewound 

3 ohms to 15K ohms, ± 10%, linear or audio 
Rotary switches available 

Special features: Locking bushing, shaft and panel 
seals 


RA30 

123/32" dia. X 13/16" 

4 watts @ 40'*C 

3 ohms to 25K ohms, ± 10%, linear or audio 
Rotary switches available 

Special features: Locking bushing, shaft and panel 
seals 


RW: Silicone Coated Axial Lead- 
Military + 1% Tolerance 



Core 

Core 


Wattage 

Dia. 

Length 

Toierance 


RW70U 
I 1 

RW79U 

I 3 

RW74U 


Resist. 

Range 


+ 10/0 .1-3K 


±10/0 .1-10K 


CLAROSTAT MFG. CO., INC. • 1 WASHINGTON STREET, DOVER, N.H. 03820 • TEL. (603) 742-1120 FAX (603) 742-0481 
EEM 1989 For manufacturers’sales offices, see yellow pages B*1009 
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INFOOEX 

DISPLAY SYSTEMS TECHNOLOGIES 


For MIL-SPEC custom or off-the shelf 
CRT & EL FLAT PANEL DISPLAY MONITORS 



FIRST With Sunlight Readable 
Electroluminescent (EL) Monitors... 
Tough Enough to be Mounted on a Gun 


FIRST X'Y Display with Dual 
Deflection...Electrostatic and Magnetic 
...Error Free Summing System 


MODEL EL66M44 

4" X 4" Integrated Radar 
System Weapon Display 


For over 20 years, Infodex has met the demands of 
major military electronics suppliers with tough, relia¬ 
ble and compact video monitors. 

From 1" helmet-mounted displays to 5" communica¬ 
tions jamming screens, to a 21" landing system mon¬ 
itor for carrier-based jets, Infodex products have 
shown a consistent ability to perform under the most 
extreme conditions of shock, vibration, EMI, temper¬ 
ature, humidity and altitude. 

Infodex engineers shaped the future of military video 
monitoring with an advanced sunlight-readable, Flat 
Panel electroluminescent display panel for battle¬ 
field use. 

When the Armed Forces of the United States need 
video monitors as rugged and reliable as the men 
whose lives depend on them, they count on Infodex. 

■ Infodex products and systems satisfy a full range of 
military specifications including MIL-STDs 8100 
and 454 (Design and Workmanship) and 
MIL-l-45208 level of MIL-STD 9858 (Quality 
Assurance). 

■ Infodex products may be found in military applica¬ 
tions as diverse as Ground-based and Airborne 
Electronic Warfare Systems, C^l, Flight Simulators, 
Data Communications devices, Radar Bomb 
Directors, Jet Engine Performance Test Centers, 
Marine Sonar, and Periscope Optics. 


MODEL 27M135 

21" X-Y Monochrome CRT 
for Aircraft Carrier 
Landing Systems 


■ Infodex customers number some of the largest and 
most demanding military suppliers In the U.S.: Bell 
Aerospace, Raytheon, Lockheed, Martin Marietta, 
General Dynamics, United Technologies, LTV, and 
Sanders Associates. 


SB INFODEX 


Infode x Incorporated • 10 Venus Drive * Wolcott, Connecticut 06716 

B-1010 
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■ INFODEX 

DISPLAY SYSTEMS TECHNOLOGIES 

Display Monitors 

FOR LAND • SEA • AIR BASED SYSTEMS 


■ Responsive to your needs 
■ Cost effective and price competitive 
■ Limited quantity and iarge voiume production 




U.S. Army Communications Jamming System 

XY05-M-21 

5" diagonal electrostatic; 
MIL qualified; 2MHz verti¬ 
cal response;28vdc 


U.S. Army Radar Bomb Training System 

RD12-M5-145 

12" diagonal raster scan 
mono CRT; 15.75kHz 
(nominal) horizontal scan 
frequency; ruggedized unit; 
EMI/anti-reflective bonded 
face panel; llOvac 


U.S. Navy Shipboard Test Set 



RD06-M5-138 

6" diagonal raster CRT; 
MIL compliant; 15.75kHz; 
15vdc; bonded anti-reflec¬ 
tive filter face panel 



U.S. Navy Electronic Surveillance System 

EL66M48 

4" X 8" High Bright EL; 4 
level gray scale, 1553 bus 
compatible 


Air Force Cockpit Trainer 

RD05-I5-149 

5" diagonal raster CRT; 
MIL-spec for aircraft use; 
sunlight readable; 
15.75kHz; 28vdc; bonded 
anti-reflective filter face 
panel; compact unit; nonre¬ 
flecting, flat black 
enclosure 




U.S. Air Force F-16 Training Simulator 

RD07-I5/8-140 

7" diagonal raster CRT; 
15.75kHz and 26.25kHz 
horizontal scan; the dual 
line rate unit automatically 
senses 525 or 875 line 
input and switches to 
accommodate; ruggedized/ 
bonded face panel; 28vdc 


Let us show you why infodex should be your source for High-Performance, High-Resolution 
Monochrome and Color CRTs and Flat Panel EL displays... 

CALL OR FAX YOUR REQUIREMENTS TO 203/879-4944 

*See our ad for Industrial and Medical Displays on Page B*1088 

SS INFODEX 

Infodex Incorporated • 10 Venus Drive • Wolcott, Connecticut 06716 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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Patent No. 4,572,921 


Series 97-941/921 are low-compression, flexible beryllium 
copper contact strips for applications where a continuous 
shield must conform to irregular shapes and turn tight-radius 
corners in either direction. 

Simple snap-in installation is possible for Series 97-921 with 
.250" (6,4 mm) slots and 97-941 with .187" (4,7 mm) slots. 
However, soft-solder or conductive adhesive can be used for 
mounting to flat surfaces. 

Shielding effectiveness is greater than 80 dB @ 100 MHz, 
plane wave. 

Available in standard 24" (610 mm) lengths in all standard 
finishes 

Flerible Low-Comiiresalon Series___ 


Shielding Gaskets for Large Enclosures 

These standard beryllium copper contact gaskets offer ideal 
RFI/EMI shielding of doors and movable components in elec¬ 
tronic screen rooms, trailers, computers and communication 
equipment. 

They have been scientifically designed for wiping closures, 
but are also usable in compression. Moreover, these contact 
strips feature extremely good endurance life, as well as a high 
deflection range. In tests, attenuation up to 112 dB has been 
measured at 100 MHz plane wave. Fastening of strip is usually 
accomplished using screws or rivets. Soldering is optional. 

For pricing, please advise catalog number, total footage and 
surface finish required. Available in continuous lengths to a 
maximum of 25 ft (7,6 M) and in all standard finishes 


Maximum 

Compressed 


Height 


Instrument Specialties Co., Inc 

Delaware Water Gap, PA 18327-0136 
TEL: 717-424-8510; FAX: 717-424-6213 


Metiic units are indicated in parentheses. 


B*1012 
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Shidding Environmental Low-Compression Gaskets 


Envifonmental EMC shieldiiig gadiets* oBer 
low oompiesskm foioe, bigh attenuation, 
cmd fleidbility of design. _ 



.375 .040 .020 Clearance for .125 

-.|(9^2)[- -||^(1,02) Dia. Fastener 


O O O O 


Top View Without Elastomer 



Instrument Specialties’ new environmental 
EMC shielding gaskets offer the engineer an 
outstanding combination of performance 
and design benefits. 

Select either gray silicone (part number 
97-880 without adhesive tape, or part 
number 97-883 with adhesive tape) or black 
neoprene (part number 97-885 without 
adhesive tape or part number 97-887 with 
adhesive tape). All are ideal to protect 
against dust, moisture, and chemical con¬ 
taminants. Each Is in combination with a 
uniquely designed beryllium copper EMC 
shielding gasket that offers attenuating 
effectiveness ^120 dB @ 100 MHz. 

Design for either compression or wiping action without 
compromising shielding effectiveness, each requiring minimal 
compression force. Easily mounted with fasteners or optional 
Sticky Fingers® adhesive tape. 

Both Series have been successfully tested on NEMA 12 
enclosures and are UL 94 and UL 508 rated. Gaskets to 
meet NEMA 4 and other special requirements are available 
upon request. 


O O O O O O 


Bottom View With Elastomer 


Double Adhesive 
^Transfer Tape 
97-883, 97-887 only 

— Contact 
Tab 



Double Adhesive 
Transfer Tape 
97-883, 97-887 only 

Fastener Clearance^ 
.250 Head Dia. 

X .06 Thick,Approx. 


Ttansfer Impedance Tost 



1M 10M 

FVecpiency (Ha) 



Min. Height 
Under 

Compression 

.125 

(3,2) 


Compiessloii 



f Instrument Specialties Co., Inc. 

JL Delaware Water Gap, PA 18327-0136 
^TEL: 717-424-8510; FAX: 717-424-6213 


Metric units are indicated in oarentheses. 
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cammwi^ used 

ELiECTillCAI./ELECTI10NIC 

ABBREVIATIONS 

iF%IMl,UP IV m .1 wl91 


A 

A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 

B 

BALUN balanced to unbalanced 
BASIC beginners' all-purpose 
symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 

CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 
measurement and control 
CAPP computer-aided process 
planning 

CAT computer-aided test 
CATV cable television or 
community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 
semiconductor 
Comm, communications 
CPS characters per second 
CPU central processing unit 

D 

D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 
Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 

EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 
dec^al interchange code 
EEPROM electrically erasable 
PROM 


EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 
ROM 

ESR equivalent series resistance 

F 

FEP fluorinated ethylene propylene 
Copolymar, 200” Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 

GaAsFET gallium arsenide FET 
CMIP commn management 
information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 

HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 
diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
lO input/output (devices) 

IR insulation resistance (or) infrared 
ISDN integrated services digital 
network 

ISO International Standards 
Organization 

J 

JEDEC Joint Electronic Device 
Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 

kHz kilohertz (10 ^ hertz) 

KSR keyboard send /receive 

L 

LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 
transformer 

M 

MASER microwave amplification 
by stimulated emission of 
radiation 

MATV master antenna television 


pF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 
second 

MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 
semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 
module 
NOR not OR 

NTC negative temperature coefficient 

O 

OCR optical character reader 
OEM original equipment 
manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 

PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 

PL A programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 
transistor 

Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 

RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 

SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
protocol 

SIDAC bidirectional voltage- 
triggered switch 
SIMM single in-line memory 
module 

SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 
management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 

TC temperature coefficient 
TCE thermal coefficient of 
expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250“ Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 

UHF ultra high frequency (3(X) MHz 
to 3 GHz) 

UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 

VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 

VSWR voltage standing wave ratio 

W 

WPS word processing software 

Y 

YIG yttrium iron garnet 
Z 

ZIF zero insertion force 
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RCL • Shallcross Here's a simple tactic: to 
build the best military systems, trust the most 
established MIL-grade resistors. From RCL • 
Shallcross. 

We wrote the first MIL-SPECs for wire- 
wound resistors; today we’re still leading the 
way. With power wirewounds built to MIL-R-26 
and MIL-R-39007. With precision resistors 
meeting MIL-R-93 and MIL-R-39005 levels. And 
with our QTA* Quick TurnAround program to 
assure timely delivery. 

Specify our M IL-grade networks, matched 
sets and special products such as our ultra-high 
TCR metal element resistors. Ask for special 
screenings, and we deliver. Select from a variety 
of lead materials, or chassis mount versions built 
to MIL-R-18546 and MIL-R-39009. 

When you’re building high-performance 
military systems, bank on resistors that have been 
there — the reliable ones from RCL • Shallcross. 


IRC When the brass asked for high-voltage resistors 
with unprecedented reliability, we stepped forward 
with our CGH Series. And we’ve received approval 
to test these high-performance resistors to MIL-R- 
49462 specifications. 

In fact, we're out-front in a whole range of 
MIL-Qualified devices. Our SIP and DIP networks, 
in high- or low-profile packages, comply with 
MIL-R-83401. 

For precision performance, our metal film 
RG Series fills the order in 1/8-watt to 3-watt resis¬ 
tors. They’re built to MIL-R-55182 and MlL-R-39017 
reliability levels. 

IRC’s GRID®“ program assures fast delivery 
on all our devices. 

.MIBQ. RCL SKall^ 

A member of theCrvsIalate Group 

1-800-255-4-IRC (919)934-5181 

In NC (704) 264-8861 
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INTERNATIONAL RESISTIVE COMPANY, INC. 

P.O. BOX 1860, GREENWAY ROAD • BOONE, NO 28607-1860 
(704)264-8861 or 1 -800-255-4-1 RC • TLX; 46.9902 • FAX: (704)264-8865 


A member of the Crystaiate Group 


MILITARY QUALIFIED RESISTIVE PRODUCTS 


• Thick & Thin Fiim technoiogy • Broad range of vaiue, toierances, & TCR’s 

• SiPS, DiPS, and Fiat Packs • Custom packages and circuits avaiiabie 




UIL-R-83401 



MIL 

IRC 


Resistance 





MIL P/N 

Style 

type 

Config^ 

Range 


Tolerance 

TOR 

M8340101 MXXXXXA 

RZ010 

M83401 

14 Pln-3 

22Q - 100K 


±2% 

±S% 

±300 ppm 

M8340101 MXXXXXB 

RZ010 

M83401 

14 Pin-1 

22Q - 100K 


±2% 

±S% 

±300 ppm 

M8340102 MXXXXXA 

RZ020 

M83401 

16 Pin-3 

22Q - 100K 


±2% 

±5% 

±300 ppm 

M8340102 MXXXXXB 

RZ020 

M83401 

16 Pln-1 

22Q - 100K 


±2% 

±5% 

±300 ppm 

M8340104 MXXXXXC 

RZ040 

M8340104 

6 Pin S Res 

33Q - 100K 


±2% 

±s% 

±300 ppm 

M8340104 MXXXXXG 

RZ040 

M8340104 

6 Pin 3 Res 

33Q - 100K 


±2% 

±s% 

±300 ppm 

M8340105 MXXXXXC 

RZ050 

M8340105 

8 Pin 7 Res 

33Q - 100K 


±2% 

±s% 

±300 ppm 

M8340105 MXXXXXG 

RZ050 

M8340105 

8 Pin 4 Res 

33Q - 100K 


±2% 

±5% 

±300 ppm 

M8340106 MXXXXXC 

RZ060 

M8340106 

10 Pin 9 Res 

33Q - 100K 


±2% 

±5% 

±300 ppm 

M8340106 MXXXXXG 

R2060 

M8340106 

10 Pin S Res 

33Q - 100K 


±2% 

±5% 

±300 ppm 

M8340108 MXXXXXC 

RZ080 

M8340108 

8 Pin 7 Res Low 

22Q - 100K 


±2% 

±5% 

±300 ppm 

M8340108 MXXXXXG 

RZ080 

M8340108 

8 Pin 4 Res Low 

22Q - 100K 


±2% 

±5% 

±300 ppm 

M8340110 MXXXXXC 

RZ090 

M8340110 

10 Pin 9 Res Low 

22Q - 100K 


±2% 

±5% 

±300 ppm 

M8340110 MXXXXXG 

RZ090 

M8340110 

10 Pin S Res Low 

22Q - 100K 


±2% 

±5% 

±300 ppm 

M8340107 XXXXXXC 

RZ070 

4961 

6 Pin S Res 

lOOQ - 100K 


±.1% 

±2% 

±S0 ±300 ppm 

M8340107 XXXXXXG 

RZ070 

4969 

6 Pin 3 Res 

lOOQ - 100K 


±.1% 

±2% 

±S0 ±300 ppm 

M8340108 XXXXXXC 

R2080 

4981 

8 Pin 7 Res 

lOOQ - 100K 


±.i% 

±2% 

±S0 ±300 ppm 

M8340108 XXXXXXG 

RZ080 

4989 

8 Pin 4 Res 

lOOQ - 100K 


±.1% 

±2% 

±S0 ±300 ppm 

M8340109 XXXXXXC 

RZ090 

4901 

10 Pin 9 Res 

lOOQ - 100K 


±.i% 

±2% 

±50 ±300 ppm 

M8340109 XXXXXXG 

RZ090 

4909 

10 Pin S Res 

lOOQ - 100K 


±.1% 

±2% 

±S0 ±300 ppm 

M8340101 XXXXXXA 

RZ010 

M989 

14 Pin 7 Res 

50Q - 100K 


±.1% 

±1% 

±2S ±ISO ppm 

M8340101 XXXXXXB 

RZ010 

M987 

14 Pin 13 Res 

50Q -50K 


±.i% 

±1% 

±2S ±ISO ppm 

M8340102 XXXXXXA 

RZ020 

M999 

16 Pin 8 Res 

50Q - 100K 


±.i% 

±1% 

±25 ±150 ppm 

M8340102 XXXXXXB 

RZ020 

M998 

16 Pin IS Res 

50Q-50K 


±.1% 

±1% 

±25 ±150 ppm 

M8340101 XXXXXXA 

RZ010 

1989 

14 Pin 7 Res 

lOOQ - 100K 


±.i% 

±2% 

±25 ±300 ppm 

M8340101 XXXXXXB 

RZ010 

1987 

14 Pin 13 Res 

lOOQ - 70K 


±.1% 

±2% 

±25 ±300 ppm 

M8340102 XXXXXXA 

RZ020 

1999 

16 Pin 8 Res 

lOOQ - 100K 


±.1% 

±2% 

±25 ±300 ppm 

M8340102 XXXXXXB 

RZ020 

1998 

16 Pin IS Res 

lOOQ-70K 


±.1% 

±2% 

±25 ±300 ppm 

M8340103 XXXXXXA 

RZ030 

8989 

14 Pin 7 Res 

49.9Q - 121K 


±.1% 

±2% 

±2S ±300 ppm 

M8340103 XXXXXXB 

RZ030 

8987 

14 Pin 13 Res 

49.9Q- 121K 


±.1% 

±2% 

±2S ±300 ppm 


MiL-R-39017 - 

Precision MIL Qualified Metal 

Glaze 

RLR05/S 


RGR05 

1/8@70'’C 

10Q-300KQ 

1 

±1% 

±2% 

100 

RLR07/S 


RGR07 

1/4 @ 70°C 

10Q-3.01MQ 

±1% 

±2% 

100 

RLR20/S 


RGR20 

1/2 @ 70°C 

4.3Q-3.01MQ 

±1% 

±2% 

100 

RLR32/S 


RGR32 

1 @ 70X 

10Q-2.7MQ 


±1% 

±2% 

100 


MIL>R-55182 -1 

Precision MIL Qualified Metal Glaze 



RNC55H/S 

1/10 @ 125°C 

10Q-2MQ 


±.1, 

.S, 1% 

SO 



RNC55K/S 

1/10 @ 125PC 

10Q-2MQ 


±.1, 

.5, 1% 

100 



RNC55J/S 

1/10 @ 125°C 

10Q-2MQ 


±.1, 

.S, 1% 

2S 

TH60 


RNC60H/S 

1/8@125°C 

10Q-3.01MQ 

±.1, 

.5, 1% 

SO 

TK60 


RNC60K/S 

1/8 @ 125^C 

10Q-3.01MQ 

±.1, 

.S, 1% 

100 

TJ60 


RNC60J/S 

1/8 @ 125°C 

10Q-3.01MQ 

±.1, 

.S, 1%. 

2S 

TH65 


RNC65H/S 

1/4 @ 12S°C 

10Q-3.01MQ 

±.1, 

.S, 1% 

SO 

TK65 


RNC65K/S 

1/4 @ 125'’C 

10Q-3.01MQ 

±.1, 

.S, 1% 

100 

TJ65 


RNC65J/S 

1/4 @ 125‘’C 

10Q-3.01MQ 

±.1, 

.S, 1% 

25 

MARS 


MARS 

1/10 @ 8^C 

10Q-3.01MQ 

±.1, 

.S, 1% 

2S, SO, 100 


B-1016 
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RCLShalknm 


A SUBSIDtARY OF IRC, INC./A MEMBER OF THE CRYSTALATE GROUP 

U.S. 70 EAST • SMITHFIELD, NG 27577 
(919)934-5181 or 1-800-255-4-IRC • FAX: (919)934-5186 


MILITARY QUALIFIED RESISTIVE PRODUCTS 



MiL-R-39007 








Max. 

MIL 

RCL 




Working 

Style 

Type 

Wattage 

Reeiatance 

Tolerance 

Voltage 

RWR81 

PR268 

1 

.1 - IK 

±.1 to ±1% 

31.6 

RWR82 

PR66 

1.5 

.1 - 1.3K 

±.1 to ±1% 

44.2 

RWR 71 

PR462 

2 

.1 - 16.2K 

±.1 to ±1% 

180.0 

RWR80 

PR249 

2 

.1 -3.16K 

±.1 to ±1% 

79.5 

RWR 89 

PR261 

3 

.1 -4.12K 

±.1 to ±1% 

111.2 

RWR 74 

PR446 

5 

.1 - 12.1K 

±.1 to ±1% 

246.0 

RWR 84 

PR246 

7 

.1 - 12.4K 

±.1 to ±1% 

294.6 

RWR 78 

PR433 

10 

.1 - 39.2K 

±.1 to ±1% 

626.1 



MIL-R-26 



RW81 

T 1/2-A81 

1 

.1 -2K 

±.1 to ±1% 

31.6 

RW70 

T 1A-70 

1 

.1 - 6.5K 

±.1 to ±1% 

56.2 

RW80 

T-1-80 

2 

.1 - 10K 

±.1 to ±1% 

79.4 

RW69 

T-2A-69 

3 

.1 - 18K 

±.1 to ±1% 

77.5 

RW79 

T-2B-79 

3 

.1 - 22K 

±.1 to ±1% 

177.5 

RW74 

T-5-74 

5 

.1 - 45K 

±.1 to ±1% 

437.6 

RW67 

T-6-67 

5 

.1 -65K 

±.1 to ±1% 

230.9 

RW55 

T-7A-55 

7 

.1 - 120K 

±.1 to ±1% 

188.9 

RW78 

T-10-78 

10 

.1 - 150K 

±.1 to ±1% 

953.4 

RW68 

T-10-68 

11 

.1 - 150K 

±.1 to ±1% 

469.0 



MIL-R-18546 



RE-60G 

AL-5 

5 

.1 - 16K 

±1% 

128.9 

RE-65G 

AL-10 

10 

.1 -25K 

±1% 

237.1 

RE-70G 

AL-25 

20 

.1 - 55K 

±1% 

490.1 

RE-75G 

AL-50 

30 

.1 - 180K 

±1% 

1085.0 



MIL-R-39009 



RER-40 

ALN5ER 

5 

1.0- 1.65K 

±1% 

90.8 

RER-60 

AL5ER 

5 

.1 - 3.32K 

±1% 

128.9 

RER-45 

ALN10ER 

10 

1.0-2.80K 

±1% 

167.3 

RER-65 

AL10ER 

10 

.1 -5.62K 

±1% 

237.1 

RER-50 

ALN25ER 

20 

1.0-6.04K 

±1% 

347.6 

RER-70 

AL25ER 

20 

.1 - 12.1K 

±1% 

490.1 

RER-55 

ALN50ER 

30 

1.0- 19.6K 

±1% 

766.8 

RER-75 

AL50ER 

30 

.1 - 39.2K 

±1% 

1085.0 



MiL-R-93 



RB56 

7009A/A 

.125 

.1 - 1.4M 

±.01 to ±1% 

200 

RB75 

VA ! 

.125 

.1 -500K 

±.01 to ±1% 

150 

RB55 

7020/VA 

.150 

.1 -3M 

±.01 to ±1% 

300 

RB54 

7020/VA ! 

.250 

.1 - 4.4M 

±.01 to ±1% 

300 

RB53 

7030/VA 

.330 

.1 -3M 

±.01to±1% 

500 

RB52/VA 

7040 

.500 

.1 - 12M 

±.01 to ±1% 

750 

RB71 (radial) 

PC 

.125 

.1 - 150K 

±.01 to ±1% 

300 

RB81 (radial) 

4060 

.125 

.1 -500K 

±.01 to ±1% 

300 

RB70 

4065 ! 

1 

.250 

.1 - 1.5M 

±.01to±1% 

150 



MIL-R-39005 



RBR56 

HR10 

.125 

.1 - 840K 

±.01to±1% 

200 

RBR75 

HR11 

.125 

.1 -500K 

±.01 to ±1% 

150 

RBR55 

HR12 

.150 

.1 - 1M 

±.01 to ±1% 

300 

RBR54 

HR14 

.250 

.1 -2M 

±.01 to ±1% 

300 

RBR53 

HR34 

.330 

.1 -3M 

±.01 to ±1% 

500 

RBR52 

HR36 

.500 

.1 -3M 

±.01 to ±1% 

750 

RBR71 (radial) 

HR8 

.125 

.1 - 150K 

±.01 to ±1% 

300 

RBR81 (radial) 

HR340 

.100 

.1 - SOCK 

±.01 to ±1% 

300 

RBR80 

HR341 

.100 

.1 - 120M 

±.01 to ±1% 

150 


♦Commercial equivalents are available with higher resistance values and wattage ratings, consult factory for special applications. 
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Inlronies 


C 300/400 SERIES 


MONOLITHIC WIDEBAND CRT DISTORTION CORRECTION DEVICE 


FEATURES 

• 16 pin ceramic dip (C300 Series) 

• Minimum of external components required 

• Easily adjusts for yoke errors 

• Accuracy better than 0.5% Max (C312) 

• Bandwidth compatible with lOMHz systems 

• Both geometry and focus available 

• MIL 883C available 

• Low cost 

APPLICATIONS (for Vector Displays Only) 

• Military Displays 

HUDS ATC 

HDDS PPI 



GEOMETRY CORRECTION FOCUS CORRECTION 


Vx = -x(x2 + y2) Vp = ~(x2 + y2) 

Vy = -y(x2 + y2) 


TRANSFER FUNCTION: 


• Simulators 

Shadow mask 

• Phototypesetting equipment 

• Computer Output Microfilm displays 

• Computer driven graphic displays 

• Medical monitors 

• CAD displays 

• TV Cameras and projection systems 


PINOUT 


HOUT iir 


O 

H = HORIZONTAL 

rr" 


o 

V = VERTICAL 




m 


- ^ - 


IZ 


EM 

HOUT [T 


77] H AMP 

d: 


EM 

U 


"isl M ON IN 

GND 1 6 

C410 

S 

CE 


“ul V OFF IN 

[Z 

C411 

s 

GND L4_ 

C310 

in REFIN 

H OFF IN FT" 


EM 

g: 

C311 

'iFI -V4 

V ON IN [ 9 



M OFF IN [_6_ 

C313 

vTI -V* 



m 

V ON IN 


~io1 V OUT 

V AMP fTT 


Q 

VAMP [T 


T] 



m 


16 PIN CERAMIC 24 PIN CERAMIC 


DESCRIPTION 

The Intronics C300/400 Series are monolithic devices 
that accurately correct for geometric or focus distortion 
in CRT displays. The C300 (16 pin DIP) series provides 
wideband, accurate full face geometry or focus correction 
with few external components. These units connect 
between the horizontal and vertical inputs and their 
deflection amplifiers. Simple external adjustments provide 
for correction magnitude, horizontal/vertical keystone and 
curvature symmetry. The C400 series (24 pin DIP) is a full 
Mil temp range. - 55®Cto +125 ®C device. 

The principle of operation is based on circuitry which 
smoothly synthesizes a correction fimction that closely 
approximates the exact mathematical correction function. 


SPECIFICATIONS 

Bandwidth 


Correction only 

2MHZ Min. 

Resulting corrected signal 

6MHZ Min. 

Slow Rate 


Correction only 

15V/#iS 

Resulting corrected signal 

120V/MS 

Setting Time To 1% 


Correction only 

300ns 

Resulting corrected signal 

2iAS 

Delay Time 

50ns 

Accuracy 


Horizontal 

2% F.S. 

Vertical 

2% F.S. 


57 Chapel Street, Newton, MA 02158, (617) 964-4000, TWX 710-335-6835, TELEX 200095, FAX (617) 527-3310 
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Judd Wire 


Wire Lea 
Throu 







MIL-W-22759 

MIL-C-2750%^ 


M^W-16878 


Wire manufactures a^tfiplete ^ 
^ineofwire and cable for miiimr^ele# " 
tronic and electrici^:^^tems^lMder the 
ZELRAD® (mi^^22imh2M) and 
AERORAP®4lrfMf^§1044/8-13) trade 
names, virtually any require- 

men^M^^nd single insulation sys- 
t^^^rfding irradiation cross-linked 
^TO^d ethylene-tetrafluoroethylene 
^^LETFE) or polyalkene and cross-linked 
/polyvinylidene fluoride (XLPVDF) insula¬ 
tion systems that meet or exceed stringent 
military specifications. 

Key performance characteristics of 
ZELRAD and AERORAD are: 

■ Lightweight. 

■ Small Size. 

■ Great Flexibility. 

■ Excellent High and Low 
Temperature Properties. 


^ ■ Resistance to Flame, Mechanical 
Abrasion, Solder Iron, Chemical 
Degradation and Radiation. 

■ Ease of Processability. 

Judd cables are comprised of ZELRAD or 
AERORAD wires that meet or exceed 
QPL military specification MIl^C-27500. 
Data Bus or other multiconductor cables 
that require special electrical, shielding 
or testing capabilities are available upon 
request. 

For ground support and communications 
systems requiring temperature ranges 
from 105 °C to 125 °C, and voltage ratings 
to 3000, Judd offers MIL-W-16878 with 
FLEXRAD125® an irradiation cross- 
linked polyethylene (XLPE), and PCA, an 
irradiation cross-linked polyvinyl chloride 
(XLPVC). 


SPECIFICATION 

CONDUCTOR 

VOLTAGE 

TEMPERATURE 

RATINGS 

AWG 

SIZES 

ZELRAD 
MIL-W-22759/32 
thru 46 

Tinned copper. Silver coated high strength copper alloy. 
Silver coated copper. Nickel coated high strength copper 
alloy. Nickel coated copper. 

600 

150°C-200°C 

30-2/0 

AERORAD 
MILW-81044/8 
thru 13 

Tinned copper. Silver coated high strength copper alloy. 
Silver coated copper. 

600 

150 °C 

30-14 

FLEXRAD 125 
MIL-W-16878/14-16 

Tinned copper. 

600-3000 

125°C 

30-12 

PCA 

MIL-W-16878A 
thru 3 

Tinned copper. 

600-3000 

105 °C 

30-2 


lb discuss your requirements, please write or call us. 

JUDD WIRE INC. 1 


Turnpike Road, Turners Falls, MA 01376 
Telephone (413) 863-4357 • FAX (413) 863-2305 
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WE ■ GO - TO 



WITH OUR BASED LED's 
GET 10 YEARS TO LIFE 


DIRECTLY REPLACES INCANDESCENT BULBS • MULTICHIP, CLUSTERS, BIPOLAR, BiCOLOR 
NO SHOCK/VIBRATION FAILURE » 7 COLORS TO CHOOSE! 

SO, PUT MORE LIFE IIMTO YOUR LIGHT! 

uss 

LEDTRONICS, INC. 

4009 PACIFIC COAST HWY . TORRANCE, CA 90505 • <213)549^1995 . FAX (213) 549-4820 . TLX494-5454 
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Microwave devices 
from Litton. 


Litton Electron Devices is a leading manufacturer 
of microwave power tubes and solid state devices for radar, ECM 
and communications applications. 

All of our products for military applications are manufac¬ 
tured to rigorous MIL-SPEC standards and subjected to extensive 
testing. Our long-standing reputation rests on the quality and 
reliability we build into every microwave product. 

Litton places a strong emphasis on research and development. 
This commitment allows us to explore new microwave product 
technology while improving existing designs. 

Litton Electron Devices, a leading player in the history 
of microwave tubes; a major contributor to future micro- 
wave technology. 

We invite your inquiry. 



Helix Traveling 
WavelUbes 



Solid State Amplifiers 
and Oscillators 



Coupled Cavity 
Tbavelii^ Wave Tibes 


Itaveling Wave liibe 
Amplifiers and 
Power Supplies 




Klystrons 


Magnetrons 


Crossed Field Amplifiers 


960 Industrial Road 

San Carlos, California 94070 

(415) 591-8411 FAX 415 591-5623 




1035 Westminster Drive 
Williamsport, Pennsylvania 17701 
(717) 326-3561 TLX 841430 


Electron Devices 
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MEPCO/CEN7RALAB 

t A NORTH AMERICAN PHILIPS COMPANY 

STANDARD RESISTOR MIL SPECIFICATION APPROVALS 

RESISTORS: RL standard military: 2% and 5% metal film resistor 

—RL07 (^4 watt) and RL20 (V 2 watt) 

—temperature coefficient: ±100 ppm/°C 

MIL-R-22684 

RN standard military: 0.1% to 1% metal film resistor 
—RN50, RN55, RN60. RN65 styles 

MIL-R-10509 

RLR established reliability: 1% and 2% metal film resistor 
—RLR05, RLR07 and RLR20 
—temperature coefficient: ±100ppm/°C 
—failure rate: S (.001 % per 1000 hrs) 

MIL-R-39017 


RNC established reliability: 0.1% to 1% metal film resistor MIL-R-551S2 

RNC50, RNC55, RNC60, RNC65 
—resistance tolerance: ±0.1%, 0.5%, 1.0% 

—failure rate: S (.001% per 1000 hrs.) 

—temperature coefficient: K (±100 ppm/°C), H (±50 ppm/°C), J (±25 ppm/°C) 

—non-hermetic seal _ 

RNR/RNN established reliability: 0.1% to 1% metal film resistor MIL-R-55182 

—RNR55, RNR60, RNR65 
—resistance tolerance: ±0.1%, 0.5%, 1.0% 

—^failure rate: S (.001% per 1000 hrs) 

—^temperature coefficient: C (±50 ppm/°C, E (±25 ppm/°C) 

_ —glass hermetic seal __ 

NETWORKS: Single-ln-Line (S.I.P.’s) MIL-R-83401/04/05/06/07/08/09 

—RZ040, RZ050, and RZ060 (High Profile); RZ070, RZ080, RZ090 (Low Profile) 

—resistance tolerance: ±1.0%, 2.0%, 5.0% 

—temperature coefficient: ±100 ppm and ±300 ppm/°C 
—resistance range: 10 ohm — 1M 

—6 pin, 8 pin, and 10 pin __^__ 

Flat Packs MIL-R-83401/03 

—RZ030 

—resistance tolerance: ±1.0%, 2.0%, 5.0% 

—temperature coefficient: ±100 ppm and ±300 ppm/°C 
—resistance range: 100 ohm — 100K 

__ —14 pin _ 

TRIMMER 

RESISTORS: RJ24/RJR24 cermet trimmer MIL-R-22097/MIL-R-39035 

—multiturn, square 
—resistance range: 10 ohm — 1M 
—resistance tolerance: ±10% 

—temperature coefficient: ±100 ppm/°C (standard) 

RJ24 

RJR24—approved to Failure Rate R ___ 

RJ26/RJR26 cermet trimmer MIL-R-22097/MIL-R-39035 

—multiturn, y4" square 
—resistance range: 10 ohm — 1M 
—resistance tolerance: ±10% 

—temperature coefficient: ±100 ppm/°C (standard) 

RJ26 

RJR26—approved to Failure Rate R ____ 

RJ50 cermet trimmer MIL-R-22097 

—single turn, V 4 " diameter round 
—resistance range: 10 ohm — 1M 
—resistance tolerance: ±10% 

—tem perature coefficient: ±100 ppm/°C (standard) __ 
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MEPCO/CENTRALAB 

t A NORTH AMERICAN PHILIPS COMPANY 


STANDARD CAPACITOR MIL SPECIFICATION APPROVALS 


TANTALUM: 


Wet Slug 
CL14/CL16 
CL17/CL18 
CL55 

CL64/CL65 

CL66/CL67 


hermetic seal, screw mount, cylindrical case 
hermetic seal, stud mount, cylindrical case 
hermetic seal, rectangular module 
elastomer seal, axial lead, tubular case 
hermetic seal, axial lead, tubular case 


Wet Slug, established reliability 

CLR10 extended range, cylindrical case, solder lug terminal 

CLR14 extended range, cylindrical case, solder lug terminal 

CLR17 extended range, cylindrical case, solder lug terminal 

CLR65 glass-to-tantalum hermetic seal, axial lead, tubular case 

CLR79 hermetic seal, tantalum case, axial lead, tubular case 

CLR 81 extended range, hermetic seal, tantalum case, axial lead, tubular case 


Wet Foil 

CL20/CL21 

CL22/CL23 

CL30/CL31 

CL32/CL33 

CL51 

CL52 

CL53 

CL54 

CL70/CL71 

CL72/CL73 


polar, etched foil, tubular case, axial lead 
non-polar, etched foil, tubular case, axial lead 
polar, plain foil, tubular case, axial lead 
non-polar, plain foil, tubular case, axial lead 
polar, plain foil, KSR, hermetic rectangular module 
non-polar, plain foil, KSR, hermetic rectangular module 
polar, etched foil, KSR, hermetic rectangular module 
non-polar, etched foil, KSR, hermetic rectangular module 
polar, high etched foil, tubular case, axial lead 
non-polar, high etched foil, tubular case, axial lead 


MIL-C-3965 


MIL-C-39006 


MIL-C-3965 


Wet Foil, established reliability MIL-C-39006 

CLR25 polar, etched foil, hermetic and non-hermetic, axial lead 

CLR27 non-polar, etched foil, hermetic and non-hermetic, axial lead 

CLR35 polar, plain foil, hermetic and non-hermetic, axial lead 

CLR37 non-polar, plain foil, hermetic and non-hermetic, axial lead 

CLR71 polar, high etched foil, hermetic and non-hermetic, axial lead 

CLR73 non-polar, high etched foil, hermetic and non-hermetic, axial lead 

Solid Slug MIL-C-26655 

CS12/CS13 hermetic seal, axial lead, tubular case 


Solid Slug, established reliability MIL-C-39003 

CSR09 polar, miniature, hermetic seal, axial lead, tubular case 

CSR13 polar, hermetic seal, axial lead, tubular case 

CSR21 polar, high frequency, hermetic, tubufar case, axial lead 

CSR23 polar, extended range, hermetic seal, axial lead, tubular case 

CSR33 polar, extended range, hermetic seal, for low impedance application 

CSR91 _ non-polar, her metic seal, axial lead, tubul ar case ____ 

Solid Chip, established reliability MIL-C-55365 

CWR06 polar hybrid tantalum chip 

For information on Mepco/Centralab’s RESISTORS/CAPACITORS, SEE PAGES A«1981-A0984, A*1120-A-1124 
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NCG part number. The military part number shall consist of the letter “M”, the basic document 
number, and an assigned dash number as shown in the following: 


M 

39010/02 

A IRO 

K 

S 

T 

1 

T T 

T 

T 

Military 

designator 

Document 

sheet 

number 

Class Inductance 

Inductance 

tolerance 

Failure 
rate leve 


Class. The classes of coils denoting the maximum operating temperatures are identified by a 
single letter in accordance with MIL-C-39010 slash sheets. 


Maximum operating temperature 


Class 

Temperature 

A-- 

105°C 

B. 

125°C 


HIREL... 

Nytronics Inductors are fully qualified 
to the established reliability spec 
IVIIL-C-39010 in styles /I through /lO. 
But, Nytronics Inductors also meet 
the requirements of a higher authority! 
They are widely used in heart pacers 
to provide RF protection— It’s a 
life or death matter— Literally. 

AVAILABILITY... 

Off-the-shelf from a distributor near you. 


UPDATE 

UNITS HOURS; 603, 770, 090 
Date: 12-30-88 


New High Reliability Qualification 

MIL-C-39010-1 

MIL-C-39010-6 

MIL-C-39010-2 

MIL-C-39010-7 

MIL-C-39010-3 

MIL-C-39010-8 

MIL-C-39010-4 

MIL-C-39010-9 

MIL-C-39010-5 

MIL-C-39010-10 


BROAD LINE... 

There’s a Nytronics Inductor 
to meet every need from O.lOuH 
to ISOkuH. 

With sizes ranging from the world's 
smallest shielded inductor to the 
most complex variable inductor... 
shielded, unshielded and variable, 
in hundreds of off-the-shelf values 
... it makes good sense to check 
first with Nytronics or your local 
distributor. 


FIXED SHIELDED INDUCTORS 

Super Wee Ductor 
MS75087, MS75088, MS75089 
MS90537 

Super Wee Wee Ductor MS21399-21401 

Wee Ductor 

Wee Wee Ductor 

Pee Wee Ductor 

Pee Gee Ductor 

SDD 


FIXED NON-SHIELDED INDUCTORS 

Deci Ductor 
Mili Ductor 

MS75083, MS75084, MS75085 
RFC-SS MSI 8130, MS14046, MS90538 
RFC-S MS21389, MS21390 
MS75008, MS75101, MS90539 
RFC-M MS21388 
RFC-L MS21380 
Pee Dee Ductor 

VARIABLE INDUCTORS 

Wee V-L (Shielded) MS21381, MS21402 
H Wee V-L (Shielded) MS21381, MS21402 
VIV (Non-Shielded) 

VIH (Non-Shielded) 


^ 700 ORANGE STREET, DARLINGTON, S.C. 29532 

(803) 393-5421 - TWX 810-665-2182 - FAX (803) 393-4123 
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OXLEY MILITARY COMPONENTS 


Approved LED Indicators 

• U.S. DoD DESC and EUROPEAN APPROVALS 

• HIGH RELIABILITY FULLY BURNT-IN TO MIL-S-19500 

• SUNLIGHT READABLE T0100,000 lux 

• HIGH BRIGHTNESS 

• E.M.I. and TEMPEST PROTECTION 

• ENVIRONMENTALLY SEALED 

• SECURE I.R. FREE AND N.VG. COMPATIBLE 

• PANEL SEALING 

• RUGGED CONSTRUCTION 


013.1 MAX 



Body Style 


Body Style 
D 


DESC 

PART 

NQ. 

(SEE NQTE) 

FEATURES 

DIMENSIONS IN mm 

QXLEY 

SIMILAR 

PART 

NQ. 

HIGH 

BRIGHTNESS 

SUNLIGHT 

READABLE 

EMC 

MESH 

SECURE 

IR FREE 

WIDE ANGLE 
VIEWING 

NARROW 

ANGLE 

VIEWING 

REAR 

SEAL 

ANTI¬ 

REFLECTION 

COATING 

BODY 

STYLE 

A 

B 

85122-X01 

• 




• 




c 

6.5 

11 

PS/LH/8 

85122-X02 

• 




• 


• 


D 

6.5 

19 

STR/LH/8 

85122-X03 


• 




• 



C 

5.5 

11 

PS/LH/8/RAF 

85122-X04 


• 



• 




C 

5.5 

11 

PS/LH/8/RAPP 

85122-X05 


• 




• 

• 


D 

5.5 

19 

STR/LH/8/RAF 

85122-X06 


• 



• 


• 


D 

5.5 

19 

STR/LH/8/RAPP 

85122-X07 


• 




• 

• 

• 

D 

5.5 

19 

STR/LH/8/HS/RAF 

85122-X08 


• 



• 


• 

• 

D 


19 

STR/LH/8/HS/RAPP 

85122-X09 


• 

• 



• 

• 

• 

D 

5.5 

19 

STR/LH/8/RAF/SES 

85122-X10 


• 

• 


• 


• 

• 

D 

5.5 

19 

STR/LH/8/RAPP/SES 

85122-X11 

• 


• 


• 


• 


D 

6.5 

19 

STR/LH/8/SES 














87019-X01 


• 


• 



• 

• 

D 

5.5 

19 

STR/LH/8/XIR 

87019-X02 


• 

• 

• 


! _ 

• 

• 

D 

5.5 

19 

STR/LH/8/XIR/SES 


NOTE: When ordering replace X in DESC No with letter to signify color R = Red, Y = Yellow, G = Green. 


MIL-F-15733 Qualified EMI Suppression Filters 

OXLEY chassis mounting pi-section EMI 
suppression filters are suitable for applica¬ 
tions where high insertion loss Is necessary 
from 10MHz to 10GHz, guaranteed over the 
military temperature range -55°C to 125°C. 

Fully qualified against MIL-F-15733 Revision 
G, all types are supplied with 168 hours burn- 
in (voltage conditioning) and 100% electrical 
testing, including insertion loss. 

GENERAL CHARACTERISTICS 

Dielectric 

Body, Nut 
Finish 

Lockwasher 
Finish 

Current rating 


CERAMOX K6000, 
CERAMOX K3000 
brass. QQ-B-626D 
silver to QQ-S-365 
steel 

silver to QQ-S-365 
10A 




DIMENSIONS IN INCHES 


When ordering please specify QPL designa¬ 
tion eg. Ml5733/61-0007 
Filters are supplied with lockwasher and hex 
nut. 


QPL 

Designation 

(Style) 

Oxley Type No. 

Minimum 

Capacitance 

(PF) 

Rated Voltage 
Vd.c. Vrms 

Minimum Insertion Loss (dB) at 25°C 

50 100 200 500 1 10 

MHZ MHz MHz MHz GHz GHz 

Ml 5733/61-0005 

FLT8/P/1500 

1500 

200 

140 

32 

45 

58 

70 

70 

70 

Ml 5733/61-0006 

FLT8/P/1500 

1500 

200 

140 

32 

45 

58 

70 

70 

70 

Ml 5733/61-0007 

FLT8/P/5000 

5000 

100 

70 

50 

65 

70 

70 

70 

70 ' 

Ml 5733/61-0010 

FLT8/P/5000 

5000 

100 

70 

50 

65 

70 

70 

70 

70 

M15733/61-0011 

FLT8/P/5000/RP 

5000 

100 

70 

50 

65 

70 

70 

70 

70 


OTHER OXLEY MILITARY COMPONENTS INCLUDE: 

Inductors, Trimmer Capacitors, Terminals, Test Points and Elapsed Time Indicators. 


__ IF YOU DON’T SEE WHAT YOU WANT HERE, CALL US. _ 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD CT 06405 
For fast action, FAX us. • FAX (203) 481-6971 * TEL. (203) 488-1033 


OXLEY 
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Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes’,’ you probably already 
have the EEM File System. But, if you said “No’,’ 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products irr on^catalog? Take Mallory for 
example. There are^Tt kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under “M” 


ALL NEW with this 
edition of EEM 

GET 

ORGANIZED! 


for Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 

There are thousands of EEM File Systems in every¬ 
day use in engineering and procurement 
offices all over the world. Shouldn’t you be using 
this proven system? 

The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
paythe postage and sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 
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30 Watt High Voltage Power Supply for Military and 
Airborne Applications 


MIL HVS 2825 PeKormance Specifications 

Input 

Anode Voltage 
Anode Current 
Ripple (P-P) 

Temperature Coefficient 
Line Regulation 
Focus Voltage 
G2 Voltage 
G1 Voltage 

Operation Temperature 
TTL Compatible Shutdown 
High Bit Fail Safe 
High Level Limit 
Isolated Case Ground 
Full Load Efficiency greater than 50% 

Military Connectors as per your specifications 
Weight: Less than 5 lbs. 

Other options are available 


28VDC ± 2 Volts 
25KV (less than ± 1% 
0-1.2 MA 

7.5 Volts (P-P) @ 1.2 MA 

100 PPM/oC 

.05% 

5-8 KV 

200-1000 VDC 
-150 VDC 
-550 to 700C 




These supplies are designed to function in your drive 
circuit. They provide all the features of a flyback and will 
meet all Military Specifications for vibration and shock. 
Light weight for heads-up displays and airborne applications. 


PENN TRAN HAS QUALIFIED PERSONNEL TO DESIGN AND MANUFACTURE HIGH VOLTAGE 
SUPPLIES TO DOD 2000-WS 6536 E 


Miniature MIL Spec High Voltage Supplies Made to ■ 
your Specifications H 


Write or call for drawing and bulletins. 


RO. Box 1321 


Phone: 814-355-1521 FAX: 814-355-1524 


Wingate, PA 16880 
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RO ASSOCIATES 


MILITARY/MIL-STD-810 

INFORMATION HOTLINE 


(408) 744-1450 _ 

MIL-STD- 810 C QUALIFIED 


25 years experience ■ 
Low profile* 



75-150 

WATTS 


COMMON 

SPECIFICATIONS 

Input 

105 to 130/198 to 265 VAC (selectable on 
barrier block) 47-1000 Hz also 300 VDC 
± 10%. Brownout protection to 90/180 VAC. 

Protection 

All outputs are current limited, continuous 
overload and short circuit proof. Single out¬ 
puts have self-recovering overvoltage pro¬ 
tection. Thermal protection is provided by a 
thermal relay which opens the power input if 
the case temperature goes above 80°C. 
Multiple outputs have self-recovering OVP 
on the 5V output only. 

Operating temperature 

- 40°C to + 80°C case (no derating). 

EMI filter 

Will meet VDE 0871 (A) and FCC spec for 
conducted emissions using an external filter. 
Corcom filter 3 SPIA is recommended. For 
MIL 461 A, Captor A4581 Is recommended. 

Mounting 

Mounting on bottom by means of 6,10-32 
tapped inserts. 

Storage temperature 

^55°Cto +85°C 

Cooling 

Maximum mounting base temperature for 
full output is 80°C. For no (air or conductive 
cooling), maximum ambient temperature of 
30°C for full power output. 

Temperature stability 

Better than .02%/°C. 

Size 

11.12" X 5.29" X 1.75". Single outputs. (28.3 
cm X 13,5 cm x 4.3 cm). 

10.55" X 5.29" X 1.75". Multiples. 

Weight 

5.5 lbs. 

MTBF 

115,000 hours as calculated by MIL-HDBK- 
217C. (Model 325). 

Remote sensing 

All models have remote sensing. 


FEATURES 

■ Meets MIL-STD’s 

■ Low profile 1.7" 

■ Ruggedized design 

■ 115/230 VAC input without any strapping 

■ Fully protected 

■ Full power out at 80°C case temperature 

■ Brownout protection to below 95 or 190 VAC 

■ Parallelable (consult factory for procedure) 

■ Up to 1.6 W per cubic inch 

■ Soft start limits inrush to 13 amps max. 


SINGLE OUTPUTS 


Model 

Volts 

Amps 

. 

Regulation 

Ripple & Noise 
DC-IOMHz 

Load 

Line ± 10% 

325ST 

5VDC 

25 

5mV 

3mV 

eomvp-p 

325STC 

6VDC 

20 

5mV 

3mV 

60mV p-p 

350ST 

12-15VDC 

10 

lOmV 

5mV 

50mV p-p 

351 ST 

24-28VDC 

5 J 

20mV 

lOmV 

lOOmV p-p 

DUAL OU1 

PUTS 

302ST 

±15VDC 

±3A 

lOmV 

5mV 

50mV p-p 
10mV rms 

303ST 

±12VDC 

±3A 

lOmV 

5mV 

_ 

50mV p-p 
lOmV rms 

MULTIPLE OUTPUTS 

312ST 

(A) 5VDC 
(B) ±12VDC 

10A 

±1A 

5mV 

10mV 

5mV 

5mV 

60mV p-p 
60mV p-p 

313ST 

(A)5VDC 
(B) ±15VDC 

10A 

±1A 

5mV 

10mV 

5mV 

5mV 

60mV p-p 
60mV p-p 

314ST 

(A) 5VDC 

(B) 12VDC 

10A 

2A 

5mV 

10mV 

5mV 

5rrlV 

60mV p-p 

60m V p-p 

315ST 

(A) 5VDC 

(B) 12VDC 

8A 

3A 

5mV 

lOmV 

5mV 

5mV 

60mV p-p 
60mV p-p 

316ST 

(A) 5VDC 

(B) 12VDC 

12A 

1A 

5mV 

lOmV 

5mV 

5mV 

60mV p-p 
60mV p-p 


MILITARY SPECIFICATIONS 


Mil Spec 

Method/Procedure | 

MIL-STD-810C 

Low Pressure 

Method 500.1 

Proc. I 

MIL-STD-810C 

High Temp. 

Method 501.1 

Proc. I, II 

MIL-STD-810C 

Low Temp. 

Method 502.1 

Proc. I 

MIL-STD-810C 

Temp. Shock 

Method 503.1 

Proc. I 

MIL-STD-810C 

Temp. Alt, 

Method 504.1 

Proc. I Class 2 (- 20°C operating) 

M1L-STD-810C 

Humidity 

Method 507.1 

Proc. I, II 

MIL-STD-810C 

Fungus 

Method 508.1 

Proc. I 

MIL-STD-810C 

Salt Fog 


MIL-STD-810C 

Sand & Dust 

Method 510.1 

Proc. I 

MIL-STD-810C 

Explosive Atmosphere 

Method 511.1 

Proc. I 

MIL-STD-810C 

Vibration 

Method 514.2 

Proc. VIII Curve W, XI 

MIL-STD-810C 

Shock 

Method 516.2 

Proc. I, IV Ground Equip. Fig. 516.2-2 

MIL-StD-810C 

Temp.-Humidity-Alt. 

Method 518.1 

Proc. I 

MIL-STD-901C 

High Shock 

Grade A, Class 1 

Type A 

MIL-STD-461 

RFI Conducted 

With external filter | 

MIL-STD-1399 

Voltage Transient 

Typel 

Single Phase 

MIL-T-288CC 

Random Vibration 

Nav. Mat. Pub. P-9492 May, 1979 4.5.3.1.C | 


SEE OUR HI REL POWER SUPPLIES & CONVERTERS ON PGS. D.2042-2045 


0 
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MILITARY/RUGGEDIZED 


■ Ruggedized Design 

■ High MTBF 


INFORMATION HOTLINE 

_ (408) 744-1450 

37-60 WATTS MINIATURE 




SINGLE OUTPUTS 


Model 

DC Out Volts DC 

Amps 

Regulation 

Ripple & Noise 
DC-IOMHz 

Load* 

Line ± 10% 

210 

3.5-5.5adj. 

10A 

0.1%or5mV 

±0.1% 

25mV p-p 

250 

12-15 adj. 

4A 

0.2% 

±0.05% 

50mV p-p 

251 

24-28 adj. 

2A 

0.2% 

±0.05% 

50mV p-p 


MULTIPLE OUTPUTS 


Model 

DC Out Volts DC 

Amps 

Regulation 

Ripple & Noise 
DC-IOMHz 

Load* 

Line ±10% 

213 

4.5-5.5 adj. 

5A 

0.2% 

±0.1% 

25mV p-p 

±15or ±12(213C) 

400 ma each side 

0.1% 

±0.05% 

20mV p-p 


‘LOAD REGULATION is from 0.5A to FL on all 5 volt outputs, 0 to FL on all other outputs, from 0 to 
0.5A on 5 volt output better than 1 %. 

‘*220 VAC input is available on special order. Ripple specification is 16% greater for 50 Hz operation 
($10.00 additional). 



FEATURES 

■ 55 watts in 45 cubic inches 

■ 5yi6" X 4" X 21 / 4 ", weighs 2.5 lbs. 

■ Multiple outputs 

■ High efficiency 

■ Fully protected 

■ 20KHz operation, no audible 
noise 

■ RFI filtered 


500-840 WATTS RUGGEDIZED HIGH POWER 


SINGLE OUTPUTS 


Model 

Volts 

Amps 

Regulation 

Ripple & Noise 
DC-IOMHz 

0-FL 

Line ±10% 

710R 

5V 

100A 

lOmV 

5mV 

lOOmV p-p 

715R 

5V 

150A 

lOmV 

5mV 

lOOmV p-p 

750R 

12-15V 

40A 

15mV 

lOmV 

lOOmV p-p 

751R 

24-28V 

20A 

20mV 

lOmV 

150mV p-p 


MULTIPLE OUTPUTS 


Model 

Volts 

Amps 

Regulation*** 

Ripple & Noise 
DC-IOMHz 

0-FL 

Line ±10% 

713R 

5V 

50A 

lOmV 

±5mV 

10OmV p-p 

+ (12-15)VDC 

10A 

0.5% 

±0.2% 

2% 

-(12-15)VDC 

10A 

0.5% 

±0.2% 

2% 

724R 

5V 

50A 

lOmV 

±5% 

lOOmV p-p 

+ 24 

4A 

10% 

±2% 

2% 

+ (12-15)VDC 

6A 

0.5% 

±0.2% 

2% 

-(12-15)VDC 

6A 

0.5% 

±0.2% 

2% 

725R 

5V 

50A 

lOmV 

±5mV 

lOOmV p-p 

+ (12-15)VDC 

6A 

0.5% 

±0.2% 

2% 

-(12-15)VDC 

6A 

0.5% 

±0.2% 

2% 

(2-5)VDC 

10A 

50mV 

±10mV 

lOOmV p-p 

753R 

22VDC 

10A 

20mV 

±10mV 

lOOmVp-p 

15VDC 

10A 

75mV 

±30mV 

150mV p-p 


‘“MINIMUM 5A load on + 5V is required for auxiliary outputs to regulate. 



FEATURES 

■ Ruggedized design 

■ Low profile (3.34" high) 

■ Upgraded parts 

■ Random vibration tested 

■ Thermal shock tested 

■ Brownout protection to below 95 
or 190 VAC 


SEE OUR HI REL POWER SUPPLIES & DC-DC CONVERTERS ON PGS. 0*2042-2045 


F3 
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MILITARY COMPONENTS & EQUIPMENT 


RO 


DC-DC CONVERTERS 


INFORMATION HOTLINE 


RO ASSOCIATES 


(408) 744-1450 _ 

125-150 WATT HIGH DENSITY/ 
PC BOARD MOUNTED 

SPECIFICATIONS 


25 years experience i 
Low profile I 



FEATURES 

■ Lowest Thermal Resistance -2.5°C/lVaff 

■ Parallelable - Current Mode Control 

■ Fault Tolerant - True N +1 Redundancy 

■ Hot Plug in Capability 

■ Current Sharing - No Master/Slave 

■ Compatible - Industry Standard Pin-Out 

■ Non-Shutdown OVP 

■ Logic ON/OFF 

■ 5 Sided Shielding 

■ Ruggedized Design - Meets MIL-810D 

■ UL/CSA/'VDE Compliance 

■ Thermal Protection - Auto Reset 

■ Input Overvoltage Protection 

■ Optional Output Good Signal, ± 10% 



INPUT: 

R048 

SERIES 

RO300 

SERIES 

UNITS 

Input voltage 

36-66 

200-400 

VDC 

In rush charge 

2.1x10-^ 

3x10-® 

Coulombs 

Input reflected ripple (f.l. nom line) 

20 

10 

% P-P 

No load power dissipation 

3.1 

6.2 

watts 

Logic disabled current (sink) 

1 

1 

ma 

Logic disabled power in 

0.35 

1.2 

watts 

Input ripple rejection (120Hz) 

55 

55 

dB 

Input Overvoltage (No damage to unit) 

66-100 

400-450 

VDC 

OUTPUT: 

Set point accuracy 

±1 

±1 

% 

Load regulation (0-100%) 

10 

10 

mv 

Line regulation (over range) 

10 

10 

mv 

Ripple (O-IOMHz) 

1 

1 

%p-p 

Trim Range 

±10 

±10 

% 

Remote Sense compensation 

0.5 

0.5 

V total 

OVP (non shutdown auto rec.) 

120 

120 

% 

Current Limit (auto rec.) 

110-120 

110-120 

%f.l. 

Current sharing (automatic) 

±10 

±10 

% 

Transient response (20-80% load) Vout 1% 

200 

200 


Transient response (LL to HL) Vout 1 % 

200 

200 

|XS 

Transient response (50-100% load) Vout 1% 

200 

200 

|JlS 

Temperature drift 

.02 

.02 

%rc 

CONTROL: 

Turn on time (power applied) Vout 1 % 

60 

60 

ms 

Logic turn on time Vout 1 % 

6 

6 

ms 

ISOLATION: 

Input to output 

5500 

5500 

VDC 

Input to case 

2500 

2500 

VDC 

Output to case 

500 

500 

VDC 

Input to output capacity 

2200 

2200 

PF 

THERMAL: 

Operating temperature 

-55 to 100 

-55 to 100 

°C case 

Automatic shut down temperature 

105-110 

105-110 

°C case 

Thermal resistance case to ambient (f.l.) 

2.5 

2.5 

°C/watt 

WEIGHT: 

24 

24 

oz. 


MODEL SELECTION 



INPUT VOLTAGE 

OUTPUT 

VOLTAGE/CURRENT 

MODEL 

48VDC 

5V 

25A 

R048-5 

48VDC 

12V 

12A 

R048-12 

48VDC 

15V 

10A 

R048-15 

48VDC 

24V 

6A 

R048-24 

48VDC 

28V 

5A 

R048-28 

300VDC 

5V 

25A 

R0300-5 

300VDC 

12V 

12A 

R0300-12 

300VDC 

15V 

10A 

R0300-15 

300VDC 

24V 

6A 

R0300-24 

300VDC 

28V 

5A 

R0300-28 


RO ASSOCIATES, INCORPORATED 246 CASPIAN DRIVE, SUNNYVALE, CA 94086 / (408) 744-1450 TWX 910-339-9304 FAX (408) 744-1521 


B-1030 


For manufacturers’ sales offices, see yellow pages 


EEM1989 










2440 


MILITARY COMPONENTS & EQUIPMENT 


2440 


RTS SYSTEMS 


CONFERENCE-LINE INTERCOMMUNICATIONS 



TW Intercom System 

A high performance two-wire con¬ 
ference-line (party-line) intercom¬ 
munication system designed for 
use in broadcast, teleproduction, 
aerospace operations, and indus¬ 
trial applications. 

User Slatiotts 


□ Eight different packages available 

a Headset and headset/speaker stations 
available 

° Each station (10,000 ohms) bridges the 
line (200 ohms) 

° Up to 75 units on a line without loading 

□ Two channels on three-conductor cable 

□ Full-duplex operation: simultaneous talk 
and listen to and from each station 

□ Powerful headphone amplification 

□ Dynamic and/or carbon headset 
capability 

□ Mic-level limiting 

□ 12-volt power operation capability 

□ Many options available 


Power Supplies _ 

□ PS8 powers 12 user stations 
Two channels-one dry channel at 200 


ohms audio impedance—one powered 
channel at.32 volts at 200 ohms audio 
impedance 

° PS31 powers 30 headset user stations 
Three powered channels at 32 volts at 
200 ohms audio impedance 


System Interface Units _ 

a Interface between two-wire, three-wire, 
and four-wire lines 

□ Works with virtually any impedance, level, 
or type of line 


Special Designs __ 

□ A number of standard products are 
available for special applications including 
station-isolate, source assignment, retrofit 
user stations, multiple channels, etc. 

□ Modified standard product and custom 
products available to customer 
specifications 


RTSSYSTEIHS 

tNOORPORATED 


INTRINSICmr SAFE / MULTI-CHANNEL 
GROUND SUPPORT INTERCOMMUNICATIONS 







1 

r-'B *1 Iff 








ICS 100A Central Electronics 



TCC100 Test Control Electronics 



MPS100 Nose Pit Switch Box | HCU265 Headset Station 


Fuel Tank Entry Intercom System 

Self-standing battery-backed I/C system 
intended for use with up to 10 ground 
support personnel; normally, 5 outside and 
5 Inside fuel tank. (System includes exter¬ 
nally controllable alarm tone.) Applications 
Include military and commercial aircraft fuel 
tank entry and ground support intercom¬ 
munications. Custom product and systems 
available to meet customer specifications. 


Non-HazarUous Area 
Intercom Systems 

Conventional multi-station, multi-channel 
and single-channel I/C Systems for use in: 

□ simulators 

□ test flight operations 

□ ground test firing ranges 

□ mobile communications centers 

□ trainers 

□ aircraft assembly and test 

□ satellite tracking operations 


Hazardous Area Intercom Systems 

Portable and permanent installation ground 
support I/C equipment for checking out 
systems on fueled aircraft: 
a Manufacturing support equipment for 
aircraft assembly 

□ Preliminary checkout and test 

□ Ramp operations-final checkout 
(typically interfaced with conventional 
non-hazardous I/C system) 


RTS SYSTEMS □ 1100 West Chestnut Street □ Burbank. California 91506 □ Tel 818 566-6700 □ Fax 818 843-7953 □ Telex 194855 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1031 
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Technitrol 


QPL MIL-STO-1553B INTERFACE TRANSFORMERS 


1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 


Technitrol interface transformers have been placed on the QPL as a 
result of successful testing to MIL-T-21038/27. 

Described here are the approved Technitrol Q1553 pc-mountable, 
SMQ1553 and FPQ1553 surface-mountable coupling and interface 
transformers. ^ • 

Low profile H1553 surface-mount hermetic models, although not 
listed on the QPL, have tbe same electrical performance as the QPL 
products. 

NEW! 

For 5V transceiver applications see part numbers Q1553-5> 
SMQ1553-10, FPQ1553-10, H1553-5, Qt553-25, Q1553-35, Q1553- 
51,andQ1553-52. 


PART NUMBERS, CHARACTERISTICS, PACKAGE CONFIGURATIONS 
The table below lists the selection of Technitrol interface transformers available, 
their packaging configurations, and their electrical characteristics. 


Applicable specifications satisfied: 

Mil-Std-1553B MIL-l-45208 

MIL-T-21038/27 Mil-Std-202 

MIL-T-10727 

SUMMARY SPECIFICATIONS ^ ^ ^ ^ ^ ^ 

Impedance ... .................... see table below 

Droop ... ^20% 

Overshoot .... .... ± 1V max 

Common mode rejection (CMR).. ^45dB 

Frequency range (no load) .. 75kHz to 1 MHz 

Temperature range.. .. -55 to +130°C 

Weight .. less than 5 grams 


Military 

designation number 


M21038/27-01 


M21038/27-02 


M21038/27-03 


M21038/27-04 


M21038/27-05 


M21038/27-06 


M21038/27-07 


M21038/27-08 


M21038/27-09 


M21038/27-10 


M21038/27-11 


M21038/27-12 


M21038/27-13 


M21038/27-14 


M21038/27-15 


M21038/27-16 


M21038/27-17 


M21038/27-18 


M21038/27-19 


M21038/27-20 


Technitrol 
part number 


Q1553-1 


Height (in.) 
maximum 


SMQ1553-10 


FPQ1553-10 


Ratio (±3%) 


ICT.ICT 

1CT;.707CT 

1.4CT:1CT 

2CT;1CT 

1.25CT;1CT 

1.66CT;1CT 

2.3CT:1CT 

3.2CT;1CT 

1:1.41 


2.12CT:1CT 

1.5CT:1CT 

ICT.ICT 

1CT:.707CT 

1.4CT;1CT 

2CT:1CT 

1.25CT:1CT 

1.66CT:1CT 

2.3CT:1CT 

3.2CT:1CT 

2.12CT;1CT 

1.5CT:1CT 

ICTICT 

1CT:.707CT 

1.4CT:1CT 

2CT:1CT 

1.25CT:1CT 

1.66CT:1CT 

2.3CT:1CT 

3.2CT:1CT 

2.12CT:1CT 

1.5CT:1CT 

ICTICT 

1CT:.707CT 

1.4CT:1CT 

2CT:1CT 

2.12CT:1CT 

1.5CT:1CT 


RDC (ohms) 
maximum 


1-3 3.0 
4-8 3.0 

1-3 3.5 
4-8 3.0 

1-3 3.2 
4-8 3.0 

1-3 1.2 
4-8 3.0 

1-2 2.2 

3- 4 2.7 

1- 5 2.5 

2 - 6 2.8 

1- 5 2.2 

2- 6 2.7 

1- 5 1.5 

2- 6 2.4 

1- 5 1.3 

2 - 6 2.6 

1-3 1.0 

4- 8 3.5 

1-3 3.0 
4-8 3.0 

1-3 3.5 
4-8 3.0 

1-3 3.2 
4-8 3.0 

1-3 1.2 
4-8 3.0 

1-3 1.0 
4-8 3.5 

1-3 3.0 
4-8 3.0 

1-3 3.5 
4-8 3.0 

1-3 3.2 
4-8 3.0 

1-3 1.2 
4-8 3.0 

1-3 1.0 
4-8 3.5 

1-3 3.0 
4-8 3.0 

1-3 3.5 
4-8 3.0 


Impedance (ohms) 
minimum 


2.5CT:1CT 

1.79CT:1CT 


1-3 .80 
4-8 1.7 


2-6 2.5 

1- 5 1.0 

2 - 6 2.8 


Contact factory for Mil-Std-1553B product catalog number 2001 A. 

See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 
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Technitroi 


1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 


QPL MIL-STD-1553B INTERFACE TRANSFORMERS 


SCHEMATICS & DIMENSIONS 

Shown are the packaging configurations of Technitroi Mil-Std-1553 
coupling and interface transformers, their schematics, and dimen¬ 
sions. Please cross reference to the table and summary specifica- 

PACKAGEA 



.250 MAX., Q1553-2, -3, -5, and -35 
(Q1553-1 thru -5, and-35) 


PACKAGEC 



PACKAGE E (surface-mount hermetically-sealed) 


tions (opposite page) for model numbers and electrical 
characteristics. 


PACKAGE B 



(SMQ1553-6thru-10) 

PACKAGE D 



PACKAGE F 



(FPQ1553-6thru-10) 

Case and cover are nickel-plated KOVAR. Leads are nickel-plated 
KOVAR. 

(H1553,-1,-2,and-5) 


Dimensions provided in inches. All specifications and dimensions 

Tolerances: .XX = ±.01;.xxx= ±.008. subject to change without notice. 



Contact factory for Mil-Std-1553B product catalog number 2001 A. 

See Volume A for information on Technitroi surface-mount and pc-mount delay lines. 

EEM 1989 For manufacturers’sales offices, see yellow pages B*1033 
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Technitrol 


1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 



MIL-STD-1553B DATA BUS COUPLERS ■ 

All Technitrol data bus couplers Incorporate QPL transformers and 
meet all the requirements of Mil-Std-1553B. 

SUMMARY SPECIFICATIONS 


Open circuit impedance (transformer). ^30000 

Droop ........ ^20% 

Overshoot/ringing . ±1Vmax 

Common mode rejection (CMR). .. ±45 dB 

Frequency range (no load) . 75kHz to 1 MHz 

Temperature range. -55 to +130°C 


CUSTOM MODELS AVAILABLE 


CABLE-EQUIPPED COUPLERS: 



• Use QPL coupling transformers. 

• Industry’s smallest and lightest bus couplers. 

• EMI and EMP shielding standard. 

• Allow direct installation in cable runs and wire-bundle mounting. 

• Permit decreased stub lengths. 

TWO PORT: (one bus/one stub) 


Weight: 16 grams typical; cable not included. 


h SPECIFY. 
LENGTH 


• Supplied with flying leads of specifiable length and shielding. 

• Cable terminations with contacts or cable-end connectors available. 

• Immersion protection available, compliant with Mil-Std-810. 

• Provide high Installation-positioning flexibility. 



.700 

MAX. 




* = IF REQUIRED 


THREE-PORT: (two bus/one stub) 



Dimensions provided in inches. 

Note; Contact factory for part numbers. 


Contact factory for Mi|-Std-1653B product catalog number 2001 A. 

See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 
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Technitrol 

CONNECTOR-EQUIPPED DATA BUS COUPLERS 


1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 


Technitrol connector-equipped data bus couplers are provided with 
mechanical connectors for rapid and convenient installation. 

Like Technitrol cable-equipped couplers, these connector- 
equipped couplers use QPL coupling transformers and meet all the 
requirements of Mil-Std-1553B. 


• Use QPL coupling transformers. 

• Several connector types available. 

• EMI shielded. 

• Permit secure installation on bulkheads and at other fixed 
locations. 

• Maximum interconnection convenience. 

• Custom configurations available. Consult factory. 


TWO-PORT: (one bus/one stub) 



100 grams maximum. 


Dimensions provided in inches. 
Tolerances; .xx = ± .015; .xxx = ± .010. 




* = IF REQUIRED 



FOUR-PORT: (two bus/two stub) 


160 grams maximum. 






i -Jf 


m 1 













PART NUMBER INFORMATION 

(connector-equipped couplers) 

EXAMPLE: DBC - 3 4 3 


connector-equipped 

coupler 

three connectors, _ 


positioned as shown on 
three-port standard model 


transformer ratio - 1.41 ;1 . 


- 56.2 ohms _ 


R -p - none_ 

connector type - BJ-77 _ 


Digit 

Option 

Selection code | 

0 

1 

2 

3 

4 

5 (note A) 

#1 

Number of connectors 

- 

- 

2 

3 

4 

custom 

#2 

Transformer ratio (note B) 

- 

1.1 

2.1 

3.1 

1.41:1 

custom 

#3 

R s (ohms) (note C) 

58.5 

53.6 

54.9 

56.2 

51.1 

custom 

#4 

R j (ohms) (note C) 

none 

69.8 

76.8 

75 

78.7 

custom 

#5 

Connector type 

BJ-377 

D-621-0014 
(note D) 

BJ-77 

BJ-150 

BJ-3150 

custom 


A. Specified at time of order. 

B. All transformers within these couplers are QPL, Mil-T-21038/27. 

C. All resistors are military-grade type designation RWR80N..FS (non-inductive, failure Class S). Tolerances 
are ±1%. All resistors rated for 2 watt dissipation. 

D. D621 -0014 connectors are supplied with D602-55 contacts. 


Contact factory for Mil-Std-1553B product catalog number 2001 A. 

See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 
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Tedmitrol 

TECHNITROL QPL DELAY LINES 


1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 
FAX (215) 426-2836 


■ Technitrol — the fir^ delay line supplier to be QPL’d. 

■ Superior reliability assured through a fully Implemented program 
In accordance with Mil-Std-790.* 

■ Passive 10 tap, 14-pln DIP delay lines manufactured to Mil-D- 
83531. 

■ Standard impedance 100 ohms. Other values available. 

■ All units transfer molded for maximum reliability. 

■ Standard total delay values ranging from 10 to 200 nanoseconds 
and tap delay values from 1 to 20 nanoseconds. 

■ All military part numbers from M83531/01-001 through M83531/ 
01 -425 available upon request. 

Reliability Assurance Program for Electronic Parts Specifications. 

PASSIVE MIL-D-83531 QPL DELAY LINES 







See Volume A for information on Technitrol surface-mount and pc-mount delay lines. 
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Division of VERNITRON CORPORATION 


■‘TECHNOLOGY 
IN MOTION” 


POTENTIOMETERS 

employing Vernitech’s unique 
conductive film and precious 
metal wipers...respond to wiper 
motions as small as .000005". 

Rotary Single Turn 

Linear, non-linear, sine/cosine available. 

Sizes 0.5", L 0.5" to Dia 5.0", L 1.880". 

Linearity or conformity ±2% to 0.025%. 

Resistance range IKll to -250K1L 
Rotary Multi-Turn 
10 to 100 turns available. 

Sizes Dia 0.5", L 1.5" to Dia 2.0", L 2.625". 

Linearity or conformity ±0.5% to 0.015%. 

Resistance range IKD to 500K11. 

Linear Motion 
Electrical stroke lengths 1" to 60". 

Linearity or conformity ± 0.2% to 0.01%. 

Resistance range 2501 i/in to 250Kli/in. 

CLUTCHES AND BRAKES SHAFT ANCLE ENCODERS 

(electromagnetic) featuring precision chrome on 

hundreds of models and sizes available from stock. glass discs for highest accuracy. 

Precision Instrument Type Optical Incremental ^ ^ . 

Sizes 5, 8, 11, 13, 15, and 18. VOE 005 — Dia. 0.500", 0.550" L. To 256 pulses (modular) 

Standard length and wafer types. Spring and magnetic. WOE 05 — Dia. 0.500', 0.85' L. To 256 pulses 

Meet M1L-E-5272C. Zero backlash. 11 — Dia. 1.062", L. 1.80". To 1024 pulses 

Torque 5 to 150 oz. in. Response time 5 to 142 ms. VOE 015 Dia. 1.510 . L. 0.88 . To 1080 pulses (modular) 

I_VOE M15 “Dial Coder" — panel mounted, 1.500" dia., L. 

Industrial Types — open frame 

Res^^ s^^tiril’s^SO^msIt^I-ateVvoItaae — Dir'2*25", L. 80". To 1250 pulses (modular) 

rnXsrtal Ty^es - enc^^^^^^ 250"' l' fLI° 

LI . j • I x j • jr .uu 1 1 - ^ VOE 23 — Dia. 2.250 , L. 1.875 . To 1250 pulses 

Hybnd or special units designed tor particular applications i *1 hi 1 H) 

when MIL-SPECS and close tolerances are not essential, but \ irM-r oo “-ru i • - r^• o ocnt /t ^ 't inoi i 

, , . 1 . - u * • j • ui VOEL23 Thnft-Line Dia. 2.250 L 1.875 .To 1024pulses 

where having a complete self-contained unit is desirable: iirMr oc r^- o cnn/r t o -r onrvn i 

^ ^^ ^ ^ ^ VOE 25 — Dia. 2.500 , L. 2.500 .To 3000 pulses 

cassette tape decks, analog devices actuators, etc. / i ui i 

^ ^ ^ (available sealed) 

Fail Safe Optical Absolute 

Braking action occurs 10 ms after coil is de-energized or VOE 23; Binary, Gray or BCD to 512 counts per turn, 

power fails. Sizes 8, 17, 30, and 45. Counting speed: 3000 rpm. 

Torque up to 50 in. lb. Zero backlash. Adjustable VOE 30: Single or multi-tum; Binary, Gray or BCD. To 1024 

compensate for wear. counts per turn. Max count (2*'^) in 512 turns. 

PRESSURE TRANSDUCER si^Offi ffl c2n« AtXte 

potontiometer tVPGi Sizes ll, 18, 23, & 31. Binary, Gray, and BCD. Single or 

featuring infinite resolution, long life, and high reliability multi-turn. Max count (2'‘^) in 2048 turns. 64 to 1024 counts 

through the use of conductive film resistance elements, per turn. Operating speed 200 rpm max, 

multiple wipers, and direct coupling of pressure sensing 

clement to potentiometer wipers. LINEAR 

Pressure ranges from 0.1 to 10,000 psi in gage, absolute and ENCODERS iWj"' ' it 

UneSJ^t'^i’o.STo. Air speed, altitude and low cost types f CRAY OR B.C.D. OUTPUT CODES 

IL 2", 4", 8". 12", 24", 36" and 48" STROKE LENGTHS 
RESOLUTIONS TO 12 BITS. TTL COMPATIBLE OUTPUT 




MOTORS 

Many Standard Designs or 
Custom Designed to your requirements. 

Synchronous — for laser scanning 

Sizes 5, 8, 11, 15, 18, 20, 25, 35. 

Speeds 100 to 48,000 rpm. 

5 through 1600 Hz. 2, 4, 8, 12 poles. 

Servo 

Viscous damped — sizes 8, 10, 11, 15, 18. 

Speeds 3000 to 10,000 rpm. 

Inertially damped — sizes 8, 11, 15, 18. 

Speeds 3000 to 9500 rpm. 

Stepper 

Sizes 5, 8, 11, 15. Stepping angles 7.5°, 15°, 45°, 90°. 
Stepping rates 100, 110, 125, 130, 175, 180, 225, 240, 

260, 400, 7^5, 800, 1000 pps. 

Precision Motor Generators Sizes 8, 10, 11, 15, 18, 23. 
Integrating and Computer Motor Tachometers 

Sizes 8, 10, 11, 15, 18, 23. 


By 

i 


SUB-SYSTEMS AND ASSEMBLIES 

Vemitech is a major manufacturer of Electro-Mechanical and 
Electro-Magnetic products which are supplied to the Commer¬ 
cial and Military markets for diverse applications. As a leading 
supplier of vital components, Vemitech is also providing high 
quality, well engineered assemblies and packages utilizing in- 
house designed and manufactured components that cover the 
entire spectrum of analog and digital controls. 


Quality Control All VERNITECH products are manufactured to strictly monitored internal controls and with adherence to MIL-Q-9858A. 
All test equipment is maintained and calibrated per MIL-C-45662. 

Special Design Capability VERNITECH has achieved a reputation for superior engineering, high reliability products, and on-time deliv¬ 
ery. Unique innovations in product design and performance has given us the experience to meet the demanding needs of our customers 
and their requirements, with quality products at the lowest possible cost. 


Custom designs available to your specifications* 

Refer to sections 3500, 4750, 5500 for additional product listings. 

300 Marcus Blvd., Deer Park, NY 11729 

■"lit . 516-586-5100 • TWX 510-227-6089 ■ FAX 516-242-7940 
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Quality trimmer and precision 
potentiometers, attenuators 
and custom resistive devices. 


2801 72nd Street North 

PM. Box 44000 

St. Petersburg, Florida 33743 


mtmm 


VRN CIRCUITRIM® MILITARY TRIMMER POTENTIOMETERS 


MIL-R-27208/MIL-R-39015* WIREWOUND TRIMMERS 

Size Series 

No. 

TUrqs 

Std. 

Res. (H) 


Pwr. 

Rating 

Temp. 

Coeff. 

Termination 

W ^ RT24 

Square RTR24 

, '23 ' 

10-10K 

±5% 

1.0W 


3 PC pin styles, 
flexible leads (top & 
side adjust) 

s 

V 2 " 

Square 


RT22 

RTR22 

■ 24 

50-20K 

±5% 

1.0W 

± 50 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

111 

IV 4 " 

Rect^^^^te RTR12 

^ i I 

I 


10-20K 

±5% 

1.0W 

±50," 

2 PC pin styles, 
flexible leads (side 
adjust) 

MIL-R-22097/MIL-R-39035** CERMET TRIMMERS 

Size Series 

No. 

Turns 

std. 

Res. (H) 

” Toi. : . 

Pwr. 

Rating 


Termination 

74" , 

Square ■ 


RJ50 

RJR50 

.. . .. 

10 - 1 M 

. 

± 10% 

.5W 

±100 

3 PC pin styles 
(top & side 
adjust) 

V 4 " RJ26 

Square HHH RJR26 


, 

10-1M 


.5W 


3 PC pin styles 
(top & side 
adjust) 

W' B: RJ24 

Square RJR24 

H 

10-1M 


.5W 

±100 

3 PC pin styles 
(top & side 
adjust) 

V 2 " 


10-1M 


1.0W 

■ 

3 PC pin styles, 
flexible leads (top & 
side adjust) 

IV 4 " RJ12 

Rect. 

I 

■ 

100 - 1 M 


1.0W 

±100 

2 PC pin styles, 
flexible leads (side 
adjust) 


‘Failure rate: RTR12 & RTR22 approved to P level; RTR24 approved to R level 
“Failure rate: Approved to R level 

FOR COMMERCIAL EQUIVALENTS. SEE OUR LISTING IN VOL. A. SECTION 4750 


B‘1038 
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RECTIFIERS AND ASSEMBLIES 


HIGH AND LOW VOLTAGE 
LEADED AND SURFACE 
^ MOUNT DEVICES 






Products 

■Voltage Multipliers 

■ Low Voltage Assemblies 

■ High Voltage Assemblies 
■Low Voltage Diodes 
■High Voltage Diodes 

QPL List _ 


1N5415-1N5420 MIL-S-19500/411 
1N5550-1N5554 MIL-S-19500/420 
1N5614-1N5622 MIL-S-19500/427 
1N5615-1N5623 MIL-S-19500/429 




VMI offers low and high 
voltage discretes as well as 
custom assemblies built 
and processed to meet 
MIL-S-19500. 

See Vol. A, section 4800, 
pages A92208, 2209 for a 
partial list of our product line. 


Low Thermal 
Impedance 
H.V. & LV. 

Surface mount diodes to 3°c/w 
1 Phase Bridge to 0.75°c/w 
3 Phase Bridge to 0.50°c/w 


For a FREECatalog or Engineering Information call; 



VOLTAGE 

MULTIPLIERS 

INC. 


209651-1402 


8711 W. Roosevelt Ave. » Visalia, CA 93291 • Telex 530484 • FAX 209 651-0740 


EEM1989 
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OHO You've 
seeununsu'SAC 
PUShU DISPLAY, 
YOU'UTAiaA 

DIM new OF 
AMYTumeLse. 



The only way our bright new 
8050 display looks anything 
like the others is through a 
pair of sunglasses. 

That’s because the 8050 is 
without a doubt the brightest, most 
readable display in its class. 

It’s the first 10-inch, AC-memory, flat 
panel display to deliver 640 x 400 resolution 
with an extraordinary 44 foot-lamberts of 
brightness. Along with a contrast ratio of 
greater than 20:1. All in a package just over 
one inch thick. 

In fact, the only thing more impressive 
than these numbers is looking at the display 
yourself. Then you’ll really appreciate its 
exclusive solid black background. And the 
brightness and flicker-free clarity of text 
and graphics. 


And what’s truly amazing is that you’ll 
get this remarkable performance under 
some of the worst possible conditions. Like 
bright sunlight. And viewing angles up to 
120 degrees. 

So if your application calls for the 
clearest images with maximum contrast, 
call us today at 1-800-556-1234, Ext. 238. 

Inside California call, 1-800-441-2345, 

Ext. 238. Or write Fujitsu Component 
of America, Inc., 3330 Scott Boulevard, 
Santa Clara, CA 95054-3197. 

We’ll brighten your day. 


FUJITSU 

COMPONENT OF AMERICA. INC 
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char¬ 
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Multi¬ 
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Height 

Seg¬ 

mented 


Graphics 

Light Type 

Custom 

Design 

Panels: 

Back/ 

Edge 

Lighted 

1/r 

or 

less 

>1/2’ 

<1in. 

1 in. 

HM 

Electro¬ 

mag¬ 

netic 

In- 

can- 

des- 

cent 

LED 

LCD 

Plasma/ 

Planar 

Dis¬ 

charge 

Vac¬ 

uum 

Fluo- 


Altair Exchange Corp. 
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V 

V 

V 
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American Control 
Technology Inc. 

B«1679 

V 
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Amperex Electronics 
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V 
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V 
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AND 
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Applied Data Systems 
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V 
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V 
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V 


Canyon Electronics 
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Cherry Elec. Prods. 
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V 

V 
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Dale Electronics 

B*1055 
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V 
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>/ 
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Data Ray Corp. 
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DCI Inc. 

B«1061 

V 

V 

V 

V 

V 

V 

V 

V 
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Densitron Corp. 
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V 
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Dialight 
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Oigitran & Computron 
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Dio-Rey/Info-Lite 
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V 
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V 
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Electronic Research 
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Endicott Research Grp. 
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Excel Technology Int’l 
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Fujitsu Components of 
America 
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Hamlin LCD 
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Hitachi America Ltd. 
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Homalite 
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IDEA Inc. 
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Industrial Electronic 
Engineers 
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Infodex Inc. 
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IVO Industries Inc. 
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Microdimensions 
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NEC Electronics 
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NES Inc. 
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Ocular Inc. 

B*1099 

V 

V 

V 

V 

V 

^l 

V 

V 





V 



V 


Optrex/Satori 
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Samsung Electron 
Devices 

B»1106 

V 

V 

V 

V 

V 

V 

V 

V 

V 




V 

V 

V 

V 

V 

Seiko Instruments 
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Sharp Electronics, 
Microelectronics Div. 
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The Staver Co., Inc. 
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VL Electronics 
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World Products 

Systems Div. Group 
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ALTAIR™ 

Corporation 


LED DISPLAYS 
For More Information Call 
Toll Free (800) 824-5620 or (818) 701-6977 


ALTAIR offers a complete assortment 
of Numeric and Alphanumeric LED 
Displays compatible with most major 
manufacturers. All units are available in 
High-Efficiency Red, Standard Red 
(GaAsP or GaP), Green, Yellow and 
Orange. The light output of each unit is 
measured and bin categorized for 
consistent and even brightness so that 
each lot will not contain units with visible 
differences between individual displays. 
All units shown are completely epoxy 
encapsulated and offer clear bold 
segments for maximum light output. Call 
for information on pinouts or ask for a 
data sheet giving complete specifications 
on units of your choice. 



Please note that individual data sheets are available upon request for each product 
giving specific details on brightness, operating voltages and currents, maximum 
ratings, package sizes, tolerances, and pinouts. For some displays, companion 
overflow digits are available for popular sizes. Multiple packages that appear on the 
same line indicates there are variations in pinouts or drive circuitry. This is 
especially true in the case of multi-digit models where it is common to use multiplex, 
duplex or direct drive schemes. Call us for specifics. 


7-SEGMENT MULTI-DIGITS 


Char. 

Vkft 

Pin 

Cross Reference 

Size 

Style CoTOpat 

Guide 

0.30" 

31 

Toshiba 

TLR32X Series (Dual Digit) 

0.40" 

32,33 

Toshiba 

TLR42X Series (Dual Digit) 

0.50" 

34,35 

Litronix 

DL72X Series (Dual Digit) 

0.56" 

38 

Gl 

MAN6XXX Series (Dual Digit) 

0.56" 

39 

Gl 

MAN6XXX Series (1 1/2 Digit) 

0.56" 

41 

NA 

New Product (3-Digit Direct Drive) 

0.56" 

42 

NA 

New Product (3-Digit Multiplex) 

0.56" 

45 

NA 

New Product (4-Digit Direct Drive) 

0.56" 

46 

NA 

New Product (4-Digit Multiplex) 

0.80" 

40 

NA 

New Product (Dual Digit) 


__ DOT MATRIX 

Char. Ekg Pin Cross Refereiux 
Size StjleCompaL Guide 


0.30" 

52 

lEE 

LR1704X Series (5x7) 

0.68" 

53,54 

lEE 

LR7057X Series (5x7) 

1.16" 

55 

lEE 

LR1257X Series (5x7) 

2.00" 

57 

lEE 

LR2057X Series (5x7) 

2.30" 

59 

NA 

New Product (8X8) 

2.40" 

60,61 

NA 

New Product (5X8) 

4.00" 

62 

NA 

New Product (5X7) 


BAR GRAPHS & LIGHT BARS 


Cltar^ 

Pkg 

mn 

Cross Reference 

Si^ 

Style Compat, 

Guide 

0.50" 

63 

Gl 

MV5X173(Light Bar) 

0.75" 

64 

NA 

New Product (Light Bar) 

1.00" 

65 

Gl 

HPMV5X164,HDSP48XX (Bar Graph) 


ALTAIR Exchange Corporation * 1 920 1 E Parthenia Street 


PLEASE SELECT DISPLAYS Package Style. ^ 

^JComjoletejdatasheet^reavailableJor^lj^^^ 

AVAILABLE COLORS IN MOST DISPLAYS: 

R= RED (GaAsP) 

P = RED (GaP) 

H = HIGH EFFICIENCY RED 
E = ORANGE 
G = GREEN 
Y = YELLOW 

SPECIFY COMMON (or COLUMN) ANODE OR CATHODE 


7-SEGMENT SINGLE DIGITS 


Char. Pkg Ptu 
Si2e Style Compat 

Cro$$ Reference 

Guide 

0.30" 

01 

TI,HP 

TIL3XXX ,HP5082-7XXX Series 

0.30" 

02,03 

Gl 

MAN3XXX Series 

0.36" 

06 

Fairchild 

FND3XX Series 

0.40" 

08 

Gl 

MAN4XXX Series 

0.43" 

10 

HP 

HP5082-7XXX Series 

0.50" 

12 

Tl 

TIL3XX Series 

0.56" 

16 

Gl 

Man6XXX Series 

0.63" 

19 

lEE 

R18XX Series 

0.80" 

21,22 

HP,GI 

HDSP-XXXX, MAN8400 Series 

1.02" 

26 

lEE 

LR17XX Series 

2.30" 

29 

NA 

New Product 

4.00" 

30 

NA 

New Product 


SEGMENTED ALPHANUMERIC 


Char. 

m 

Pin 

Cross Reference 

Size 

Style Compat 

Guide 

0.39" 

47 

Litronix 

HD14101X Series 

0.54" 

50 

lEE 

LR3784X Series(Dual Digit) 

0.80" 

48 

NA 

New Product 

2.30" 

49 

NA 

New Product 


N o rth rid ge , C A 9 1 324 * F A X ( 8 1 8 ) 7 0 1 - 5 5 0 8 
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ALTAIR 

Corporation 


LED DISPLAYS 
For More Information Call 
Toll Free (800) 824-5620 or (818) 701-6977 


Pkg01 


Pkg02 


PACKAGE STYLES 

Pkg03 Pkgoe PkgOS PkglO 


Pkg12 



NOT TO SCALE 

SEE FAQNG PAGE 
FOR CHARACTER HTS. 

Pkg52 

-TIT-^ 


□ □ a OD 
oo D aa 
ODD DO 

□ Q a □ □ 

□ □ □ □ □ 



Pkg32 



Pkg21 



Pkg63 


Pkg64 


Pkg41,42 


Pkg59^_ 

oooobooq 
pooooooo 
boooooo- 
oooooooq 
oooooooc 
ooooooo 
ooooooq 

OOOOOOOQ 


ALTAIR Exchange Corporation 


00,000 

lOOOOOl 

Joooooj 

ooooo 

ooooo 

poooo^ 

^ooooo^ 

ooooo 




PkgSO 


Pkg40 




a o 
o./lJ 

IB 

o 

Pkg 60,61 


Pkg 49 



Pkg30 



Pkg 57,62 

OOOOO 

ooooo 

OOOOOL 
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ooooo 

ooooo 

ooooo 


Pkg 55 
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ALTAIR™ 

Corporation xo,i pree 


INDICATOR LIGHTS 
For More Information Gall 
(800) 824-5620 or (818) 701-6977 


5mm HOLE SIZE 



BD 0503 

2 VOLT 

1 j-*-16mm-*^, 


Economy Version • Polycarbonate | 

BD 0504 

2 VOLT 

V M*^16mm -J 


Economy Version • Polycarbonate 


6mm HOLE SIZE 





7mm HOLE SIZE 


2 VOLT BD 0701 


Economy Version • Polycarbonate t 


BD 0713 2 VOLT BD 0702 


6V, 12V, 24 V 


6V, 12V, 24V 


8mm HOLE SIZE 


2 VOLT BD 0813 



2 VOLT BD 0815 


-17.5mm i |* 


2 VOLT 


- 19.5mm 


9mm HOLE SIZE 


2 VOLT BD 0903 6V, 12V, 24V 


10.5mm in»=C. 


Economy Version • Polycarbonate 


2 VOLT BD 0816 2 VOLT 




BD 0804 (HIGH EFF) 2 VOLT BD 0803 (HIGH EFF) 2 VOLT 



6V, 12V, 24V 


INCANDESCENT Type 

Standard Voltages include 5V, 6V, 8V, 12V & 24V. Specific Voltage and currents are available. Please Specify. Leaded 
units come standard with 6" stripped. Specify other lengths. Available Colors — Blue, Green, Orange, Red & Clear. 

5mm HOLE SIZE 7mm HOLE SIZE 


B 403 6V, 12V, 24V I 




, l.^.. -a- 14.5mm 

Economy Version • Polycarbonate 


6V, 12V, 24V B 419 


-n— 16mm 


5.5 mm 



Economy Version • Polycarbonate 


B 416 6V, 12V, 24V B 420 


_ ^—17mm 

5.5mm " < 

Economy Version • Polycarbonate 


B 417 6V, 12V, 24V B 421 


-^17mm 

Economy Version • Polycarbonate 


8mm HOLE SIZE 


B 410 6V, 12V, 24V | B 411 




9mm HOLE SIZE 


6V, 12V, 24V B 408 


22mm 



6V, 12V, 24V 










j ALTAIR Exchange Corporation * 1 920 1 E Parthenia Street ♦ Northridge , CA 9 1 324 * FAX (8 1 8) 70 1 -5 508 
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_IC MASTER_ 

BELONGS ON YOUR 
BOOKSHELF 


If you don’t have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 


E¥erirthittg leuNeei... 
To Fim! The IC You Neei... 
FASTI 

The all new IC MASTER is a 3-volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 


Volume 1 - Over 80,000 standard ICs, including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2— Technical Data Pages from the leading IC 
manufacturers. 

Volume 3 — Systems Level Volume covering ASICs, CAE/ 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 

Money-back Guarantee. If the IC MASTER 
doesn’t help you find the IC you need fast, 
return it In 10 days for a 100% refund. 

Order \bur IC MASTER...TODAY! 



It’s Easy to Order: 

You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 
now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

IC MASTER 

Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 


ORDER YOUR COPY 
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a division of 

NORTH AMERICAN PHILIPS CORPORATION 

SLATERSVILLE, Rl 


PHILIPS DISCRETE SEMICONDUCTORS 


OPTOELECTRONIC DEVICES 



Display Format 


Viewing Temp. tion g « 3 co 

Mode Range Type a a S + S 


LIQUID CRYSTAL DISPLAYS, STANDARD 


LTD211R-11 38.0x20.3 

R-21 
F-li 
F-21 

LTD233R-11 69.8x20.3 

R-21 
F-11 
F-21 

LTD234R-11 69.8 x20.3 

R-21 
F-11 
F-21 

LTD201R-11 23.9x14.0 

R-21 
F-11 
F-21 

LTD203R-11 38.0x20.3 

R-21 
F-11 
F-21 

LTD101R-11 50.8x22.9 

R-21 
F-11 
F-21 

LTD227R-11 50.8x30.4 

R-12 
R-21 
R-22 
F-11 
F-12 
F-21 
F-22 

LTD228R-12 50.8x30.4 

R-22 
F-12 
F-22 

LTD231R-12 50.8x30.4 

R-21 
F-11 
F-21 

LTD232R-11 50.8x30.4 

R-21 
F-11 
F-21 

LTD202R-i2 27.9x30.4 
R-22 
F-12 
F-22 

LTD225R-11 50.8x30.4 

R-21 
F-11 
F-21 

LtD222R-11 50.8x30.4 


Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 


EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 

EXT 

Reflective 

STD 


EXT 

Transflective 

STD 


EXT 


STD Elastomer 16 16 - 


STD Elastomer 16 16 - 


Elastomer 41 ^ 4 2 2 1 

Fixed Pins 

Elastomer 

Fixed Pins 

Elastomer 

Fixed Pins 

Eiastomer 

Fixed Pins 


STD Elastomer 3^^ 3 


STD Elastomer Am 4 


STD Elastomer 31 ^ 3 1 2 1 


Elastomk Z'k 3 1 2 1 
Fixed Pins 


LTD221R-11 

50.8x30.4 

12.7 


STD 

Elastomer 

R-12 



Reflective 


Fixed Pins 

R-21 




EXT 

Elastomer 

R-22 





Fixed Pins 

F-11 




STD 

Elastomer 

F-12 

' 


Transflective 


Fixed Pins 

F-21 




EXT 

Elastomer 

F-22 





Fixed Pins 

LTD224R-11 

50.8x30.4 

12.7 

Reflective 

STD 

Elastomer 

R-21 




EXT 


F-11 



Transflective 

STD 


F-21 




EXT 


LTD226R-11 

50.8x30.4 

12.7 


STD 

Elastomer 

R-12 



Reflective 


Rxed Pins 

R-21i 




EXT 

Elastomer 

R-221 





Fixed Pins 

F-11 




STD 

Elastomer 

F-12 



Transflective 


Fixed Pins 

F-21 




EXT 

Elastomer 

F-22 





Fixed Pins 

LTD229R-12 

69.8x30.4 

12.7 

Reflective 

STD 

Fixed Pins 

R-22 




EXT 


F-12 



Transflective 

STD 


F-22 




EXT 


LTD262R-12 

93.8x30.4 

12.7 

Reflective 

STD 

Fixed Pins 

R-22 




EXT 


F-12 



T ransflective 

STD 


F-22 




EXT 


LTD241R-12 

69.8x38.0 

17.8 

Reflective 

STD 

Fixed Pins 

R-22 




1 EXT 


F-12 



Transflective 

STD 


F-22 




EXT 


LTD242R-12 

69.8x38.0 

17.8 

Reflective 

STD 

Fixed Pins 

R-22 




EXT 


F-12 



Transflective 

STD 


F-22 




EXT 


LTD263R-12 

93.8x38.0 

17.8 

Reflective 

STD 

Fixed Pins 

R-22 




EXT 


F-12 



Transflective 

STD 


F-22 




EXT 


LTD264R-12 

114.0x46.0 

25.0 

Reflective 

STD 

Fixed Pins 

R-22 




EXT 


F-12 



Transflective 

STD 


F-22 




EXT 


LTD261R-12 

76.2x101.6 

76.0 

Reflective 

STD 

Fixed Pins 

R-22 




EXT 


F-12 



Transflective 

STD 


F-22 




EXT 


LTD132R-11 

46.8x 54.8 

- 

Reflective 

STD 

Elastomer 

R-21 




EXT 


F-11 



Transflective 

STD 


F-21 




EXT 


LTD321R-12 

69.8x30.4 

- 

Reflective 

STD 

Fixed Pins 

R-22 




EXT 


F-12 



Transflective 1 

STD 


F-22 




EXT 


LTD351R-11 

114.0x26.0 

- 

Reflective 

STD 

Elastomer 

R-21 




EXT 


F-11 



Transflective 

STD 


F-21 i 




EXT 


LTD141R-12 

50.8x80.0 

- 

Reflective 

STD 

Fixed Pins 

R-22i 

■ 



EXT 


F-12 



Transflective 

STD 


F-22 




EXT 



Elastomer 3^^ 3 1 2 1 2 DD 


Elastomer 3^^ 3—1 1 5 DD 


Fixed Pins 8 7 3 - - - DD 


Fixed Pins 31 ^ 3 1 2 1 2 DD 


Fixed Pins 4 3 1 - - - DD 


Fixed Pins 8 5 2 - - - DD 


Fixed Pins 5 4 - - - 4 DD 


Fixed Pins 1 1 - - - - DD 


Analog and Digital 
Clock Display 


Bar Graph 
2x20 Elements 


Bar Graph 
2x103 Elements 


Dot Matrix 
5x7 Elements 


GEORGE WASHINGTON HWY., SMITHFIELD, Rl 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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NORTH AMERICAN PHILIPS CORPORATION 

SLATERSVILLE, Rl 


® PHILIPS DISCRETE SEMICONDUCTORS 

OPTOELECTRONIC DEVICES 



Character 


Display Format 




Dispiay 

Dot 

Module Size 
(mm) 

Size 

(mm) Viewing Mode 

Character* 

Format 

Characters 
Lines Per Line 

Type 

Moduie Size 
(mm) 

Viewing Mode 

Format 

(Dots) 

Pitch 

(mm) 


LIQUID CRYSTAL DISPLAYS, 

STANDARD CHARACTER TYPE MODULES 


LIQUID CRYSTAL DISPLAYS. 
STANDARD GRAPHIC TYPE MODULES 


LTM233R-10 

92.5x25.0x10.5 

3.2X6.0 

Reflective 

7-Segment 

1 

16 

LTN111R-10 

80.0x36.0x12.0 

3.07x5.73 

Reflective 

5x7 Dot Matrix 

1 

16 

LTN111F-10 

80.0x36.0x12.0 

3.07x5.73 

Transflective, for use 
with EL Backlight 
LXL111-G 

5x7 Dot Matrix 

1 

16 

LTN211R-10 

84.0x44.0x12,0 

2.96x4.86 

Reflective 

5x7 Dot Matrix 

1 

16 

LTN211F-10 

84.0x44.0x12.0 

2.96x4.86 

Transflective, for use 
with EL Backlight 
LXL211-G 

5x7 Dot Matrix 

2 

16 

LPH3511-1 

84.0x44.0x12.0 

— 

Reflective, Black 

Bezel 

5x7 Dot Matrix 

2 

16 

LP-3511-E 

84.0x44.0x12.0 


Reflective, 12 O’clock 
Viewing Direction 

5x7 Dot Matrix 

2 

16 

LTN221R-10 

116,0x37.0x11.0 

- 

Reflective 

5x7 Dot Matrix 

2 

20 

LTI\I221F-10 

116.0x37.0x11.0 


Transflective, for use 
with EL Backlight 
LXL221-G 

5x7 Dot Matrix 

2 

20 

LTI\I222R-10 

116.0x37.0x11.0 

- 

Reflective 

5x7 Dot Matrix 

2 

24 

LTN222F-10 

116.0x37.0x11.0 


Transflective, for use 
with EL Backlight 
LXL221-G 

5x7 Dot Matrix 

2 

24 

LTN242R-10 

182.0x33.5x11.0 

- 

Reflective 

5x7 Dot Matrix 

2 

40 

LTN242F-10 

182.0x33.5x11.0 

- 

Transflective, for use 
with EL Backlight 

5x7 Dot Matrix 

2 

40 


LTG201R-10 

180.0x75.0x10.5 

Reflective 

240x64 

0.53x0.53 

Twisted Nematic 

LT6201F-10 

180.0x75.0x10.5 

Transflective, for 
use with EL 
Backlight 

240x64 

0.53x0.53 

Twisted Nematic 

LBG201R-10 

180.0x75.0x10.5 

Reflective 

240x64 

0.53x0.53 

Super Twisted 
Nematic (Yellow 
and Blue) 

LBG201F-10 

180.0x75.0x10.5 

Transflective, for 
use with EL 
Backlight 

240x64 

0.53x0.53 

Super Twisted 
Nematic (Yellow 
and Blue) 

LBG402R-10 

256.0x125.0x18.0 

Reflective 

640x200 

0.35x0.49 

Super Twisted 
Nematic (Yellow 
and Blue) 

LBG402F-10 

256.0x125.0x18.0 

Transflective, for 
use with EL 
Backlight 

LXL401-W 

640x200 

0.35x0.49 

Super Twisted 
Nematic (Yellow 
and Blue) 

LBG403R-10 

256.0x125.0x22.0 

Reflective 

640x200 

0.35x0.49 

Double Super 
Twisted 

Nematic (Black 
and White) 

LBG403F-10 

256.0x125.0x22.0 

Transflective, for 
use withEL 
Backlight 

LXL401-W 

640x200 

0.35x0.49 

Double Super 
Twisted Nematic 
(Black and 

White) 


GEORGE WASHINGTON HWY., SMITHFIELD, Rl 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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Liquid Crystai Dispiay Modules 
(Alphanumeric and Graphics) 

770 AIRPORT BLVD.. BURLINGAME, CA94010 • TEL(415) 347-9916 • FAX (415) 340-1670 • MCI/TLX 677-1439 (PURDY UW) 

| , 18 ?" " i. c » 

wwfc ? 

m»si mciss^, nftm .W''' ' C!'’ 

imtmmtm im mm conrRi^ijA 1 


LCD MODULE QUICK REFERENCE GUIDE 



Number of 

Character/Dot 



Driving 

Power 




Type No. 

Characters/ 

Size 

Viewing Area 

Outline Dimension 

Voltage 

Consum. 





Dots 

(mm) 

(mm) 

(mm) 

(V) 

(mW) 

Controller 

-30 

-EO 


Character Displays With Controiler/Ram 


AND241 

16 X 1 

3.15 W X 7.9 H 

64.5 W X 

13.8 

H 

80 W X 36 

H 

X 

12 

D 

+ 5 

4 


- 

- 

AND671 

16 X 1 

3.15 W X 5.76 H 

64.5 W X 

13.8 

H 

80 W X 36 

H X 

12 

D 

-f5 

5 


Yes 

- 

AND691 

24 X 1 

3.2 W X 7.95 H 

100 W X 

13.8 

H 

126 W X 36 

H 

X 

12 

D 

-h5 

10 

HD44780 

Yes 


AND601 

40 X 1 

3.2 W X 7.95 H 

154.8 W X 

17.5 

H 

182W X 33.5 

H 

X 

13 

D 

+ 5 

10 


Yes 

- 

AND491 

16 X 2 

2.95 W X 4.29 H 

64.5 W X 

15 

H 

80 W X 36 

H 

X 

12 

D 

+ 5 

10 

or 

Yes 

- 

AND501 

20 X 2 

3.21 W X 5.55 H 

83 W X 

18.6 

H 

116W X 37 

H 

X 

12.5 D 

+ 5 

10 


Yes 

_ 

AND771 

24 X 2 

3.21 W X 5.07 H 

93.5 W X 

16.5 

H 

118W X 36 

H 

X 

12 

D 

+ 5 

10 

equivalent 

Yes 

_ 

AND591 

40 X 2 

3.2 W X 5.55 H 

154.8 W X 

17.5 

H 

182W X 33.5 

H 

X 

13 

D 

+ 5 

12 


Yes 

- 

AND731 

16 X 4 

2.96 W X 4.51 H 

61.8W X 

26.6 

H 

87W X 60 

H 

X 

12 

D 

+ 5 

17.5 


Yes 

- 

AND721 

20 X 4 

2.96 W X 4.51 H 

76 W X 27 

H 

98W X 60 

H 

X 

12 

D 

+ 5 

15 


Yes 

- 

AND1001 

40 X 4 

3.95 W X 5.55 H 

199 W X 

44 

H 

221 W X 76 

H 


12.5 D 

+ 1-5 

- 

T6963C 

- 

- 


LED Backlight Character Displays With Controller/Ram 


AND493-JO 

16x2 

2.95 W X 4.29 H 

64.5 W X 15 

H 

80 W X 36 

H X 16 

D 

+ 5 

10 

HD44780 

LED 

AND673-JO 

16x1 

3.15 W X 5.76 H 

64.5 W X 13.8 

H 

80 W X 36 

H X 16 

D 

+ 5 

5 

HD44780 

LED 




ONE OF THE PURDY GROUP OF COMPANIES 


Graphic Displays With Controller/Ram 


AND1021 

120 W X 

64 H 

0.44 W X 0.56 H 

62.5 W X 43.5 

H 

85 W X 70 

H X 20 

T1 

+ 5/-8.5 

35 

T6963C 

Yes 

Yes 

AND682 

160 W X 

64 H 

0.41 W X 0.41 H 

75 W X 32 

H 

125 W X 50 

H X 18 

D 

-(-5/-12 

40 

T6963C 

- 

- 

AND711A 

240 W X 

64 H 

0.49 W X 0.49 H 

132 W X 39 

H 

180 W X 65 

H X 12 

D 

+ 5/-8.5 

60 

T6963C 

Yes 

Yes 

AND1013 

160 W X 

128 H 

0.56 W X 0.56 H 

101 W X 82 

H 

129 W X 104.5 H X 14 

D 

+ 5/-8.5 

45 

T6963C 

Yes 

Yes 

AND1091 

240 W X 

128 H 

0.66 W X 0.66 H 

179.9 W X 101.5 H 

241 W X 125.3 H x 12 

D 

+ 5/-8.5 

50 

T6963C 

Yes 

- 

ANDHOI 

160 W X 

32 H 

0.46 W X 0.46 H 

82 W X 21 


MOW X 40 

H X 12 

-1 

D 

+ 5/-5 

-- 

T6963C 

Yes 

- 


Graphic Displays With Super TwiSt Nematic With Controller 


AND711AST 

240 W X 64 H 

0.49 W X 0.49 H 

132 W X 39 H 

180 W X 65 H X 12 D 

+ 5/-8.5 

- 

T6963C 

Yes 

Yes 

AND1021ST 

120 Wx 64 H 

0.44 W X 0.56 H 

62.5 W X 43.5 H 

85 W X 70 H X 20 D 

+ 5/-8.5 

35 

T6963C 

Yes 

Yes 

AND103ST 

160 W X 128 H 

0.56 W X 0.56 H 

101 W X 82 H 

129 W X 104.5 H X 14 D 

-F 5/-8.5 

45 

T6963C 

Yes 

Yes 

AND1301-VST 

240 W X 128 H 

0.66 W X 0.66 H 

179.9W X 101.5 H 

241 W X 125.3 H X 12 D 

-1-5/-14.5 


T6963C 

Yes 

Yes 

AND1391ST 

128 W X 128 H 

0.40 W X 0.40 H 

62.0 W X 62.0 H 

85 W X 100 H X 14 D 

-F 5/-14.5 


T6963C 

Yes 

Yes 


Graphic Displays With Super Twist Nematic Without Controller 


AND1241ST 

480 W X 128 H 

0.48 W X 0.48 H 

236 

W X 67 

H 

277 W X 83 H X 14 

D 

-F 5/-14.5 

■ - 

(T7779) 

- 

- 

AND1461ST* 

240 W X 200 H 

0.45 W X 0.45 H 

144 

W X 96 

H 

158W X 113 H X 14 

D 

+ 5/-22.5 

__ 

(T7779) 

- 

- 

AND932ST 

640 W X 200 H 

0.345 W X 0.345 H 

249 

W X 82 

H 

293 Wx 97.6Hx14 

D 

-F 5/-22.5 

- 

(T7779) 

- 

- 

AND561ST 

640 W X 200 H 

0.32 W X 0.46 H 

231 

W X 105 

H 

275 W X 126 H X 14 

D 

-F 5/-22.5 

- 

(T7779) 

Yes 

Yes 

AND1181ST 

640WX 400H 

0.32 W X 0.32 H 

230 

W X 146 

H 

276 W X 186 H X 14 

D 

-F 5/-22.5 


(T7779) 

Yes 

Yes 


- 30 designates a module with a transflective backing rather than a reflective one. The transflective backing makes viewing possible both 
normally, using ambient light or by using a backlight, EL or AND Fiber Optic Backlight. The backlight slips between the LCD and the PC Board 
making viewing possible in dark or dim lighting conditions. 

- EO designates a module which has a transflective backing and an electroluminescent lamp installed. Normally an inverter is necessary to 
generate the high frequency AC signal needed by the EL lamp. 

LED Backlight modules have a transflective backing and an LED Backlight is installed. The backlight operates on 4.1 V and a max current of 
125 mA. ____ See our page on Lamps, Section 2460, page B»1129 

For manufacturers’sales offices, see yellow pages EEM 1989 
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ONE OF THE PURDY GROUP OF COMPANIES 


Liquid Crystai Dispiay Paneis 
Fiber Optic Backiighting System 


FOR UNIVERSAL 
APPLICATIONS 


770 AIRPORT BLVD., BURLINGAME, CA 94010 • TEL(415) 347-9916 • FAX (415) 340-1670 • MCI/TLX 677-1439 (PURDY UW) 


Liquid Crystal Display Panels 





Package 


Digit 


Dimensions 

Display Font 

Height 

Part 

Lx W 


(inches) 

Number 

(inches) 

.8.8 

0.5 

FE1901 

1 .2x 1.2 

“1 O O O 

0.2 

FE2201 

1.6 X 0.7 

0.5 

FE0201 

2.0 X 1.2 

" 1 1 hi 1 t 1 

0.7 

FE0501 

2.75 X 1.5 


1.0 

FE0701 

3.7 X 1.8 

“Lu.-D.Ci 

0.5 

FE0203 

2.0 X 1.2 

OC^l □ Q QmVAC 

MKnf 




0.4 

FE0801 

2.0 X 0.95 

^ n n. n n ^ 

0.3 

FeOIOI 

1.57x0.7 

Zu.0:0.0 ► 


(pinless 

only) 



0.35 

FE0804 

2.0 X 0.95 

0 0-0 p 
U'U'U.O 

0.5 

FE0202 

2.0 X 1.2 

0.5 

FE0204* 

2.0 X 1.2 

0.7 

FE0502 

2.75 X 1.5 


1.0 

FE0703 

3.7 X 1.8 


* TRiPLEX 


Display Font 

Digit 

Height 

(inches) 

Part 

Number 

Package 
Dimensions 
Lx W 
(inches) 

C O D U 
f 1 MJ 1 

0.5 

FE0205 

2.0 X 1.2 

'".*"1 O’O'O 0 
~i.U:U:U.U 

0.4 

FE0206 

2.0 X 1.2 

0 O 
U-U’U.LI.U 

0.4 

FE0208 

2.0 X 1.2 

0 0-0 0-Q O 
.u.u:u.u:0.0 

0.3 

0.5 

0.7 

FE0803 

FE0401 

FE0601 

2.0x0.95 
2.75x1.2 
3.7 X 1.5 

O 0*0 Ci’H o-n n 
U.U:U. U: u. U:U.O 

0.5 

FE1001 

3.7X1.2 

I!!!——— 

0.15 

FE0405 

2.75x1.2 


Ordering Information: 


PART Number FEXXXX X-X X 


Model Number:_ 

Liquid Crystal Material—Polarizer Options:_ 

Leave digit blank—Standard Grade (- 20 to + 60°C)—Standard Polarizer 
W-_U—Wide Temperature {- 30 to + 85°C)—High Temp./High Humidity Polarizer 
Viewing Mode (see configuration chart):_ 


Example: Model FE0203, with wide temperature fluid, pinned reflective foil configuration and high temp./high humidity 
polarizer: FE0203W-DU 

Custom LCD’S. Contact our representatives or consult factory for your custom LCD’S 


Configuration Chart 


Viewing Mode 

Configuration 

Pinned 

Pinned 

Transmissive 

A 

F 

Reflective Frosted 

K 


Reflective Aluminum Foil 

D 

1 

Transflective 

E 

J 


FIBER OPTIC BACKLIGHT 

FOR ALL TYPES OF BACKLIGHTING APPLICATIONS 

Features 

• Usable in virtually any application requiring a high intensity 
backlight 

• Usable in either AND or competing LCDs, both LCD dot matrix 
modules and panel displays. 

• VERY BRIGHT—45-120 Ft-L with 2.5W source 

• Bulb life—5,000 hrs at 5 VDC 

40,000 hrs at 4 VDC 
Intensity is variable 
Lamp is easily replaceable 

• Life of panel Is unlimited 

• No heat—EMI-RMI at illuminated area 

• Highly shock resistant 

• Upper temperature limit + 80°C 

• Panel can be used under water 

• Color easily changed through multiple sources of changeable filters 

• Available light sources 

—2.5W, 5 VDC halogen lamp (standard source) 

—5.0W, 5 VDC halogen lamp 

—4.22W, 4.5 VDC halogen lamp 

—20mA, 2 VDC LED lamp (under development) 

Selection Guide 









HHHHEIESlIHHHil 



HHHED&QHHHH! 


... 

HHHEBBIHHHHIl 



BHIHEISESBIHHBI 



See our page on Lamps, Section 2460, page B*1129 



Module 

Part Number 

Fiber Optic 

Backlight P/N 

Approximate 
Dimensions 
(A X B) in mm 

AND1013-30 

BL1013 

109.5x87.2 

AND1181 ST-30 

BL1181 

266.0 X 148.0 

AND1301VST-30 

BL1301 

209.3x105.5 

AND561 ST-30 

BL561 

265.5x106.0 

AND 1391 ST-30 

BL1391 

64.0 X 64.0 


NOTE: Fiber optic backlights for all other AND LCD modules can be supplied. Check 
with AND or its reps for specifics. 


EEM 1989 
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Display Controllers for Color and Monochrome 
video monitors. Various LCD, Plasma and other 
flat technologies can also be supported. 

409A Preston Street • Baltimore, MD 21202 • 1 -800-541 -2003 


VectorScan 512/640 

Graphic Controller with RS-232 Interface 



VectorScan PC512/PC640 

Graphic Controllers for the IBM-PC/XT/AT 


FEATURES: 

• 512/640/640 x 480/350/400 x 4 bits per pixel 
resolution to display up to 16 colors/intensities 
simultaneously from a 4,096 color palette. 

• Supports Interlaced and Non-Interlaced monitors. 

• Internal 8 MHZ Processor and firmware. 

• Color mapping register for selective image viewing, 
highlighting, and limited animation. 

• Graphic image creation in any language on any 
operating system. 

• 512K bytes of self-contained on-board video RAM. 

• 4 independent image buffers which can be selectively 
displayed and modified. 

• Provide image hardcopy on many dot matrix printers. 

• A loop-through feature that saves an RS232 port, 
displays commands on your terminal, and enables 
remote workstation connection over RS-232 circuits. 



. 512/640/640 x 480/350/400 x 4 bits per pixel 
resolution to display up to 16 colors/intensities 
simultaneously from a 4,096 color palette. 

• Supports Interlaced and Non-Interlaced monitors. 

• Emulates an IBM-PC printer adapter. 

• Easy to install plug-in style board. 


• Color mapping register for selective image viewing, 
highlighting and limited animation. 


VectorScan Accelerator 


• Graphic image creation in any language on any 
operating ystem. 



(Optional Drawing Accelerator) 


• 512K bytes of self-contained on-board video RAM 
expandable to 2 M bytes. 

• 4 independent image buffers which can be selectively 
displayed and modified. 

• Uses no PC RAM address space. 

• IBM-PC TTL or analog output for monochrome or 
color monitors. 


Applied Data Systems Inc. supplies customized hardware and software for process control, research and development, 
and OEM applications. Our library of custom software can be used to optimize display system performance. 
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CANYON 

electronics 



MINI-PAK DISPLAY ASSEMBLIES 

The MINI-PAK'' series are gas discharge or LED 
readout modules, specifically designed for use 
on 1ow-to-medium volume industrial or commer¬ 
cial instruments. The display and associated 
electronic drive are packaged in a black ther¬ 
moplastic case available in two styles; a rear 
panel mount and a front panel mount. The mo¬ 
dules are available in IV* 2-, 2^ and 3-digit 
configuration that can be mounted individually 
or stacked horizontally to form any number of 
digits. The MINI-PAK" series are designed for 
direct interface compatibility with TTL or LSI 
integrated circuits with 4 line output infor¬ 
mation in the 8-4-2-1 BCD code format. 

GAS DISCHARGE SERIES CE-1000/CE-2000 

The MINI-PAK" series CE-lOOO/CE-2000 include a 
0.55" high character gas discharge display and 
the BCD to seven segments Decoder/Driver. The 
interface terminals are brought out to 14 pin 
dual-in-line header or socket. All components 
are soldered to the P.C. Board. 

GAS DISCHARGE SERIES CE-3000/CE-4000 

The MINI-PAK" series CE-3000/CE-4000 include a 
0.55" high character gas discharge display and 
socket mounted BCD to seven segments Decoder/ 
Driver. The interface terminals are brought 
out to wire wrap pins. The gas discharge dis¬ 
play can be very easily and efficiently re¬ 
placed, thereby, minimizing down time. 

LED SERIES CE-5000/CE-6000 

The MINI-PAK'^ series CE-5000/CE-6000 include a 
socket mounted 0.43", 0.625" or 0.8" character 
high LED display, a socket mounted BCD to 
seven segments Decoder/Driver and current lim- 
ttting resistors, whenever applicable. The in¬ 
terface terminals are brought out to wire wrap 
pins. The series is available with or without 
latch,or in 5 mA, 15 mA or 20 mA per segment. 

FOR CUSTOM MADE ASSEMBLIES, LARGER 
CHARACTERS OR OTHER REQUIREMENTS, 
CONSULT FACTORY 


DOUBLES YOUR OPTION TO YOUR PANEL DESIGN WITH 
THE MINI-PAK" led AND GAS DISCHARGE DISPLAYS. 


i/.ee' 



INSTALLATION DRAWING 



CE-6037 



CE-5034 



MECHANICAL SPECIFICATIONS 


NO 

DIGITS 

BEZEL WIDTH 
DIM. B NOM. 

PANEL CUTOUT 
t DIM. D 

PANEL CUTOUT 
tTDIM. E 

2 

1.94 

49,28 

1.38 

35,1 

1.14 

28,96 

3 

2.48 

62,99 

1.92 

48,8 

1.68 

42,68 

4 

3.04 

77,22 

2.48 

63,0 

2.24 

56,90 

5 

3.58 

90,93 

3.02 

76,70 

2.78 

70,62 

^ 6 

4.12 

104.65 

3.56 

90,42 

3.32 

84,33 

7 

4.68 

118,87 

4.12 

104,7 

3.88 

98,56 

4 8 

5.22 

132,59 

4.66 

118,4 

4.42 

112,27 


.4 Assumes maximum 3 digits modules per assembly. 

t D Dimension applies to tt E Dimension applies to 

CE-1000/3000/5000 series. CE-2000/4000/6000 series. 


CANYON ELECTRONICS 2001 W. North Lane, Phoenix, Arizona 85021 (602) 944-4421 FAX (602) 943-0739 
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CHERRY ELECTRICAL PRODUCTS 

3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500 • FAX 312-360-3566 



Washer wiper 


0 


Industrial Control Products 

including intelligent and non- 
intelligent alphanumeric displays, 
display accessories and thumbwheel 
and push wheel assemblies. 


Power 

Door lock Window lift mirror 





Memory seat 
module 


Quality, Engineering and Service 
are the backbone of Cherry 
Automotive. Bolstered by 35 years 
experience, Cherry designs and 

manufactures a broad range of- 

electrical and electronic 
components, assemblies and 
systems. Cherry’s facility features a 
high degree of vertical integration, 
automation, just-in-time 
technology and robotics. Cherry 
maintains quality by controlling its 
in-house moldings, stampings, 
printed circuit boards, springs and 
automation. Our CAD, CAM, CIM 
automotive test lab, surface mount 
technology and plastics lab are 
second to none in the industry. A 
long time supplier to the Big 
Three, Cherry’s Detroit metro 
based office staff serves our 
customers’ needs. 





Gas Plasma Displays 

7 Segment Numeric (4 to 11 digits) 

14 Segment Numeric (to 24 
characters) 

One and four line non-intelligent 
displays requiring ASCII input. 

Also—Bar Graph Displays—flat panel 
indicators containing one or two 
bars. Four basic standards plus 
custom designs in production 
quantities. 


Electroluminescent 
Displays —High luminance. Thick 
film. Flat panel DC EL Display 
Systems. 640 x 200 Pixel 
organization. Simple, rugged and 
reliable construction. 


Printed Circuit Boards 

Cherry has been providing quality printed 
circuit boards for over 20 years. Our facility 
supplies high reliability plated through hole, 
multilayer, double-sided and single-sided 
printed wiring boards. 

Surface mount or conventional lead designs. 
Full panel or selective plating finishes. High 
density, fine line small hole designs in a variety 
of finishes including gold, palladium, rhodium, 
copper, solder or nickel. 

State-ot-the-art operation includes extensive 
use of automated equipment and the latest 
technological methods that result in on-time, 
cost effective product delivery. 

Unique wet processing capabilities have been 
acknowledged as one of the best in industry. 
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High Performance 
Monitors For 
Miiitarized 
Generai Purpose, 

and High 
Resoiution 
Appiications 


GENERAL DESCRIPTiON-Model 130DMX 
Militarized Video Monitor. 

The 130DMX offers state of the art militarized per¬ 
formance for rugged environments. This line of 
monitors features high brightness P43 phosphor, 
sunlight readability, EMI/RFI shielding, low power 
consumption and splashproof front panel mount¬ 
ing. This line is available with flat screen in a vari¬ 
ety of sizes. All monitors are built to custom 
specifications. This line of monitors is designed to 
meet or exceed the following military specifica¬ 
tions; MIL-E-6051D, MIL-P-11268, MIL-C-14806A, 
MIL-STD-461B, MIL-STD-810D. 

Specifications: 

Elactrical* 

Signal Interface: RS170A/RS375A composite BNC 
Power Input: 15VDC @ 1.2 Amp nominal 
CRT Type: 6 inch/20mm Display grade 
P43 Phosphor color 
OCLI optical notch filter 
EMI/RFI Mil-C-14806A 
Front panel splashproof seal 
Operating Humidity Range: 100% non-condensing 
Operating Temp Range: -33°C to -i-71°C 
Temperature Shock Range: -46°C to -i-71°C 
Operating Altitude: 25,000 feet 
MECHANICAL (6 inch display) 

Overall Length: 10.2" (260mm) 

Overall Width: 5.9" (151mm) 

Overall Height: 4.9" (125mm) 

Weight: 6 lbs 

GENERAL DESCRIPTION-Model 118DMX-110^ 
Monochrome Display Module...from $179.00*' 

Model 118 is designed for high density, large 
screen, monochrome applications where superb 
performance, wide deflection angle CRT’s are 
required. Landscape or portrait formats are 
available. 

Performance Characteristics: 

• Time Base Range: Horiz. 15KHz to 35KHz 

Vert. 40Hz to 100Hz 

• Video System 

• Bandwidth to 50MHz 

• Digitally balanced and phase 
corrected for inverse video display 

• Analog display of multilevel video 
attributes 

• Sync compatibility 

• Horizontal and vertical are positive 
edge triggered at TTL levels 

• Deflection System 

• CRT high acceleration voltage range from 12 
to 18KV. 

• Dual axis dynamic focus correction. 

• Linearity 10% or better, horizontal and 
vertical axis. 

• HV fault sensing auto shutdown. 


• System power requirement 
24VDCat1.0-1.5Amax. 

GENERAL DESCRIPTtON-Model 115DMX-90<> 
Monochrome Display Module...from $99.00* 

Model 115 is a high performance, general pur¬ 
pose monitor compatible with the full range of 
20mm CRT's. Landscape or portrait formats are 
available. 

Performance Characteristics: 

• Time base range: 

• Vertical: 40-100Hz 

• Horizontal: 15-40 KHz (see options) 

• Sync compatibility 

• Horizontal and vertical are positive 
edge triggered at TTL levels 

• Video System 

• Bandwidth; 50MHz (min). 

• Digitally balanced and phase 
corrected for inverse video display 

• Analog display of multilevel video 
attributes 

• Discrete dual intensity capability 

• Deflection System 

• CRT high acceleration voltage range 
from 9 to 16KV 

• Linearity 10% or better, horizontal 
and vertical axis. 

• HV fault sensing auto shutdown 

• System power requirement 
12-15V DC at 700mA to 1.5 A max. 

Mechanical: 

CRT Satellite PCB (circular) 

Model 115DMX 2.0" (50.8mm) 

118DMX 2.1" (53.34mm) 

Main Sweep PCB (rectangular) 

Model 115DMX 5.7" (144.8mm)x4.55" 
(114.3mm) 

Model 118DMX7.00" (77.80mm) x4.55" 
(115.57mm) 

Model 130DMX7.2" (182.7mm) x5.60" 
(142.13mm) 

Safety: 

• All models are UL, CSA, DHHS, FCC certifiable 

Environmental Specification: (115DMX and 
118DMX) 

• Operating temperature: 65®C to -20°C 

• Storage temperature: 80°C to -55°C 

• Operating altitude: 20,000 ft. max. 

Configurations: 

• Kit form—Pre-aligned CRT packaged with dis¬ 


play electronics circuit (PCB) board 

• Chassis assembly—As above with standard or 
custom sheet metal designs 

• Cabinet model—Complete display and power 
electronics integrated and supplied in a finished 
housing. 

Available Options: 

• Bipolar sync interface: Provides buffered sync 
compatibility to any combination of positive or 
negative going signals. 

• Composite signal interface: Provides A/D con¬ 
version of low level composite sync and video 
wave forms and adds vertical and horizontal 
retrace blanking signals. 

• Low power, auto standby capability: CRT control¬ 
ler can logic switch monitor to energy conserv¬ 
ing (40 mA) standby mode. (Model 115DMX 
only) 

• CRT Options (Model 115DMX) 

Data Grade 5", 7", 8", 9", 10",T2" and 14" 
sizes 

• CRT Options (Model 118DMX) 

Data Grade 12", 15", 17", 19" and 23" sizes 

• CRT Options (Model 130DMX) 

Data Grade 5", 7", 8", 9", 10", 12", and 14" 
sizes 

• CRT options—all units 

• High contrast optical enhancements 

• All EIA and special phosphors 
Optional Power Supply(s) 

• Hybrid single rail switcher 

120/240V AC (selectable), 50/60Hz compatibility 

• Output: single output regulated for 12,15,18, 
or24VDC 

• Full range international switcher 

• Input: 90-265 VAC continuous 
Available as single or multiple (4) outputs 
with up to 120 watts total 

• Additional features: 

• Soft start limits in-rush current 

• Over voltage and current foldback protection 

• Input line filter limits EMI to meet FCC20780 
Class B 

• High efficiency operation 75-80% typical. 

Above specifications represent nominal performance. Please check for 
current performance capability. 

‘OEM quantity price for monitor and kit configuration effective Jan. 1989. 
Prices subject to change. Consult factory. 
tThe unit can be signal driven through a standard card edge connector or 
alternately via 10-pin or 20-pin square wire terminals. 


COMPUTRON DISPLAY SYSTEMS 

A DIVISION OF 845 Bonnie Lane, Elk Grove Village, IL 60007 

XCEL CORPORATION TWX: 910-222-1425 FAX 312-952-0832 Tel: (312) 952-8800 
XCEL Corporate Marketing 
3100 New York Drive, Pasadena, CA 91107 

_ TWX: 910-588-3794 FAX 818-791-9788 Tel: (818) 791-5600 _ 
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HEARST ENGINEERING SOFTWARE 


ICMASD...1C Alternate Source Directory 


If you've used the 1C MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that ifs one of the most valuable sections of the 
Master The Alternate Source Directoiy...ASD.. .is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can ^ ICs and you can ^ comments. 

You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit y^ needs and the needs of your company. 

Order the Alternate Source Directory for your AT, XT or compatible. We'll 
send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 



EEMANAGE...for engineering managers 


Developed by the publishers of EEM/ 
Electronic Engineers Mastei; EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 



EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselii+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and mnning on EEMANAGE in minutes. 


Order EEMANAGE for your AT, XT or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 


For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasteKard credit card simply by 
calling Marie Botta at (516) 227-1300. 


lb order by mail send your purchase order to: 


Hearst Business Communications 
645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 

‘Taxable in NY, MA,IL,CA 
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PLASMA PANEL DISPLAYS AND MODULES 


Dale Flat Panel Plasma Displays provide wide viewing angles, high contrast and 
reliable, cost-effective operation for a wide range of uses. Many models are 
available with drive electronics and controllers for “turn-key” installation in your 
application. In addition to supplying the standard models listed here, we are 
ready to give immediate attention to your special requirements. Our screened 
image technology makes It easy to meet custom requirements — allowing 
maximum freedom to display symbols, messages and characters unique to your 
application. For complete information and design assistance, contact the factory. 

Write for your copy of New Display Catalog 

STANDARD MODELS 

SEGMENTED DISPLAYS 

PD-04A200, 4 characters, 2.00" high 
PD-16A040, 16 characters, .400" high 
PD-32A025, 32 characters, .250" high 

DISPLAYS WITH DRIVE ELECTRONICS/ 

INTERFACES 

APD-016M040, 16 character dot matrix module with 
controller 

APD-32A025, 32 character segmented module 
PDS-200, Standard Bus interface card for APD-32A025 

APD-192G088, 192 column x 88 row dot matrix, 
graphics module 

APD-192G088-1, APD-192G088 with controller and 
DC-DC converter 

APD-240M026, 240 character (6 x 40) dot matrix module 

APD-240M026A, 240 character (6 x 40) enhanced 
brightness dot matrix module 


LINEAR BAR GRAPH DISPLAYS 


Dale linear bar graphs are flat panel plasma indicators each displaying one or two separate bar 
graphs. Depending on the model, they contain 101, 201 or 203 elements with resolution of 1/2% and 
1%. At normal viewing distances, their glow blends into a continuous but precisely controlled bar 
length. The unique scanning technique minimizes the number of drivers required. 

APPLICATIONS Model PBG-12205 

• Process Control • Level Indicators 

• Depth Indicators • Analog Indicators 

• Panel Meters 



PBG-12201 

PBG-12203 

PBG-12205 

PBG-16101 

PBG-C7005 

PBG-C7008 

Elements 

201 

203 

201 

101 

201 

201 

Resolution 

1/2% 

1/2% 

1/2% 

1% 

1/2% 

1/2% 

Segment Length 

.100" 

.150" 

.100" 

.100" 

.250" 

.120" 

Segment Width 

.011" 

.010" 

.011" 

.020" 

.020" 

.020" 

Segment Spacing 

.020" 

.020" 

.020" 

.050" 

.050" 

.0394" 

Column Length 

4,000" 

4.040" 

3.937" 

5.000" 

10.000" 

7.874" 

Columns 

2 

2 

2 

2 

1 

2 

Drivers Required 

6 

12 

8 

6 

7 

8 

Light Output 

35 fl 

30 fl 

70 fl 

60 fl 

30 fl 

30 fl 

Viewing Angle 



120° 




Color 



Neon Orange 





CONTACT: DALE ELECTRONICS, INC. 1122 23rd St., Columbus, NE 68601 -3647 • Phone (402) 564-3131 

... a VISHAY Company 



APD-240M026A-1, APD-240M026A with controller and 
DC-DC converter 

APD-256M026, 256 character (8 x 32) dot matrix module 

APD-256M026-1, APD-256M026 with controller and 
DC-DC converter 

BAR GRAPH DISPLAYS 

PBG-16101, 101 element dual linear bar graph 
PBG-12201, 201 element dual linear bar graph 
PBG-12203, 203 element dual linear bar graph 
PBG-12205, 201 element dual linear bar graph 

PBG-C7005, 201 element single linear bar graph, extra 
long column 

PBG-C7008, 201 element dual linear bar graph, extra 
long columns 
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^LA¥ MODULES 


PLASMA PANEL 


MODEL APD-016M040 

16 character display with drive electronics 
and controller 


The APD-016M040 display module is a 1 line by 16 character 5 x 7 dot 
matrix display. It includes drive electronics, a microprocessor-based 
controller consisting of a character generator, control logic and a 32 character 
refresh memory. The controller can be programmed for either parallel or serial Interface. An 
on board DC-DC converter develops the necessary panel voltages from a single 5V input. 



FEATURES 

• 16 (1 X16) alphanumeric 
characters (5x7 dot matrix) 

• Bezel and filter included 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle (150°) 

• Low input voltage 

• Compact size 

• Enhanced replacement for Burroughs 
SSD1000-0061 (optionally-0041) 


SPECIFICATIONS 

OPTICAL 

Viewing Area: .40" [10.2] W x 6.69" [169.1] L 
Number of Characters: 16 
Character Size: .28" [7.1] W x .40" [10.2] H 
Dot Size: .036" [.91] dia. 

Dot Pitch: .061" [1.55] 

Character Spacing: 2 blank columns between 
successive characters — .147" [3.73] 

Brightness: 80 ft./lamberts 
Color: neon orange 
Viewing Angle: 150° cone 


ENVIRONMENTAL 

Operating Temperature: 0°C to + 55°C 

Storage Temperature: -55°Cto +85°C 

Relative Humidity: 10-90% 
non-condensing 

Mechanical Shock: 50G 1/2 Sine Wave, 
11 ms duration, 5 shocks in each 
of 6 directions 

Vibration: .018" [.46] displacement 
amplitude from 10 to 50 Hz, 2G 
acceleration from 50 to 2000 Hz 
logarithmic sweep rate. 30 min. duration 
along each side of the 3 major axes. 


MODEL APD-192G088-1 

192 by 88 graphics display with drive electronics 
and controller 

The APD-192G088-1 is a full field dot matrix display with 192 columns 
and 88 rows. It includes drive electronics and a microprocessor 
based controller. The controller maintains all the refresh memory, 
character generation and control logic with parallel or serial interface 
and a DC to DC converter to generate the necessary panel voltage. 
Chip-on-glass construction eliminates hundreds of connections for 
increased reliability and reduced cost. 



FEATURES 

• 192 X 88 full field dot matrix 

• Chip-on-glass drivers 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle 

• Low input voltage 

• Compact size 

• Software dimming 

• All functions software accessible 

• Character graphics available 


SPECIFICATIONS 

OPTICAL ENVIRONMENTAL 


Viewing Area: 7.66" [194.6] x 3.50" [88.9] 
Pixel Size: .020" [.51] 

Pixel Pitch: .040" [1.02] 

Brightness: 80 ft./lamberts 
Color: neon orange 
Viewing Angle: 120° cone 


Operating Temperature: 0°C to +55°C 
Storage Temperature: - 55°C to + 85°C 
Relative Humidity: 10-90% R.H. non-condensing 

Mechanical Shock: 50G 1/2 Sine Wave, 11 msec 
duration, 5 shocks in each of 6 directions 

Vibration: .018" [.46] displacement amplitude 
from 10 to 50 Hz, 2G acceleration from 
50 to 2000 Hz logarithmic sweep rate, 
along each side of the 3 major axes. 


CONTACT: DALE ELECTRONICS, INC. 1122 23rd St., Columbus, NE 68601 -3647 • Phone (402) 564-3131 

. . . a VISHAY Company 
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PLASMA PANEL PISPLA¥ MODULES 


MODEL APD-240M026A-1 

240 character display with drive electronics 
and controller 

The APD-240M026A-1 display module displays up to 240 
alphanumeric 5 x 7 dot matrix characters arranged in 6 lines 
of 40 characters each. The module includes drive electronics, 
a microprocessor-based controller consisting of refresh 
memory, character generator and control logic with parallel or 
serial interface and a DC to DC converter to develop the 
necessary panel voltage. 





HTERfflCES 




' £ I fHE BV 40 • 
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FEATURES 

• 240 (6x40) alphanumeric characters 
(5x7 dot matrix) 

• 128 USASCII character set + 128 user 
programmable character set 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle (150°) 

• Low input voltage 

• Compact size 

• Software dimming 


SPECIFICATIONS 

OPTICAL 

Viewing Area: 2.26" [57.40] W x 8.33" [211.66] L 
Number of Characters: 240 
Character size: .14" [3.56] W x .26" [6.60] H 
Dot Size: .020" [.51] dia. 

Dot Pitch, Verticai: .040" [1.016] 

Dot Pitch, Horizontal: .030" [.762] 

Character Spacing: 2 blank columns of dots 
between successive characters 

Brightness: 100 foot lamberts 
Color: neon orange 
Viewing Angle: 150° cone 


ENVIRONMENTAL 

Operating Temperature: 0°C to + 55°C 

Storage Temperature: 

-55°Cto +85°C 

Relative Humidity: 10-90% 
non-condensing 

Mechanical Shock: 50G 1/2 Sine Wave, 
11 ms duration, 5 shocks in each 
of 6 directions 

Vibration: .018" displacement amplitude 
from 10 to 50 Hz, 2G acceleration 
from 50 to 2000 Hz logarithmic 
sweep rate. 30 min. duration along 
each side of the 3 major axes. 


MODEL APD-256M026-1 

256 character display with drive electronics 
and controller 

The APD-256M026-1 display module displays up to 256 
alphanumeric 5 x 7 dot matrix characters arranged in 8 
lines of 32 characters each. The module includes drive 
electronics, a microprocessor-based controller consisting 
of refresh memory, character generator and control logic 
with parallel or serial interface and a DC to DC converter 
to develop the necessary panel voltage. 


FEATURES 

• 256 (8x32) alphanumeric characters 
(5x7 dot matrix plus underbar) 

• 128 USASCII character set + 128 user 
programmable character set 

• Parallel and serial interfaces 

• High brightness 

• Wide viewing angle (150°) 

• Low Input voltage 

• Compact size 

• Software dimming 



SPECIFICATIONS 
OPTICAL 

Viewing Area: 3.30" [83.82] W x 
7.62" [193.55] L 

Number of Characters: 256 

Character Size: .18" [4.57] W x 
.26" [6.60] H 

Dot Size: .020" [.51] dia. 

Dot Pitch: .040" [1.016] 
Character Spacing: .060" [1.52] 
Brightness: 100 ft./lamberts 
Color: neon orange 
Viewing Angle: 150° cone 


ENVIRONMENTAL 

Operating Temperature: 0°C to +55°C 

Storage Temperature: - 55°C to -f- 85°C 

Relative Humidity: 10-90% non-condensing 

Mechanical Shock: 50G Va Sine Wave, 11 ms 
duration, 5 shocks in each of 6 directions 

Vibration: .018" displacement amplitude from 
10 to 50 Hz, 2G acceleration from 50 to 2000 Hz 
logarithmic sweep rate. 30 min. duration 
along each side of the 3 major axes. 


CONTACT: DALE ELECTRONICS, INC. 1122 23rd St., Columbus, NE 68601 -3647 • Phone (402) 564-3131 

aVISHAYCompany 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
There’s More Than The Eye Can See... 


DR50/DR55 SERIES HIGH RESOLUTION LARGE SCREEN COLOR MONITORS 

CRT 


Type: Shadow Mask 
Size: 'i4"-20" (DR60 Series) 

2r'FS-29" (DR55 Series) 

Electronic Gun: In-line (DR50 Series) 

In-line. DAF System (DR55 Series) 
Deflection Angle: 90 degrees 
Dot Pitch: .31 mm (DR50 Series) 

.26 mm (21 "FS): .37 mm (29") (DR55 Series) 
SIGNAL INPUT 
Type: Analog RGB 
Level: Composite: 1.0V p-p 
Non-composite: .7V p-p 
Signal Polarity: Positive 
Impedance Termination: 75 Ohms 
SYNC 

Type: Composite 

Level: 4V p-p @ 75 ohms 

Signal Polarity: Negative or Positive 

Connectors: BNC for RGB and Sync 

ELECTRICAL PERFORMANCE 

Resolution: Up to 1280 x 1024 (Non-Interlaced) 

Scanning Frequency: Horizontal: 30-64 kHz 
Vertical: 50-100 Hz 
High Voltage Regulation: Better than . 1 % 

POWER REQUIREMENTS 
Voltage: 110/220 VAC 
Frequency: 47-63 Hz 
Consumption: Nominal: 115 watts 
Max: 135 watts 

VIDEO 

Bandwidth: 130 MHz/-3dB 

ENVIRONMENT 

Operating: 0° TO 40°C 
Storage; -30°TO65°C 
Humidity: 10-90% Non-condensing 
Altitude: Operating: 10,000 ft. 

AGENCY APPROVABILITY 

Designed to comply with UL, CSA, TUV, FCC, DHHS 

MECHANICAL 

DR50 Series: Available in chassis 

DR55 Series; Available in chassis or sheet metal cabinet 

Specifications subject to change. 



■ 29" Diagonal Ideal for High-Res Large 
Screen Applications 

(Flight Simulation, GIS, CAD/CAM) 

■ Excellent Focus with DAF System CRT 

■ High Voltage Regulation Better than .1% 

■ Low Power Consumption 

■ High Reliability 


CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 


DR53/DR54 SERIES HIGH PERFORMANCE SMALL SCREEN COLOR MONITORS 

CRT 


Type: Shadow Mask (DR53 Series) 

Trinitron* (DR54Series) 

Size; 10",12",14" (DR53 Series) 

10",14"(DR54 Series) 

Electronic Gun: In-line 
Deflection Angle: 90 degrees 
Dot Pitch: .28 (DR53 Series) 

.26 (DR54 Series) 

SIGNAL INPUT 
Type: Analog RGB 
Level: Composite: 1.0V p-p 
Non-composite: .7V p-p 
Signal Polarity; Positive 
impedance Termination: 75 Ohms 
SYNC 

Type: Composite 
Level: 4V p-p @75 ohms 
Signal Polarity: Negative or Positive 
Connectors: BNC for RGB and Sync 
ELECTRICAL PERFORMANCE 
Resolution: Up to 640 x 480 (Interlaced) 

Scanning Frequency: Horizontal: 15.75 kHz (nominal) 

Vertical: 50/60 Hz 

High Voltage Regulation: 4% Standard (0.3% Available) 

POWER REQUIREMENTS 

Voltage: 110/220 VAC 
Frequency: 47-63 Hz 
Consumption; Nominal: 58 watts 

VIDEO 

Bandwidth: 15MHz/-3dB 
ENVIRONMENT 
Operating: 0° TO 40°C 
Storage:-30° TO 65°C 
Humidity: 10-90% Non-condensing 
Altitude: Operating: 10,000 ft. 

AGENCY APPROVABILITY 
Designed to comply with UL, CSA, TUV, FCC, DHHS 
MECHANICAL 

Available in chassis *Trinitron is a trademark of Sony Corporation 



■ Designed for high performance 
applications utilizing small color CRT’s, 
the DR53/DR54 Series is ideal for 
medical and industrial imaging 

■ Shadow Mask or Sony IKnitron CRT 

■ Automatic White Balance System 

■ Automatic Switch 50/60 Hz Vertical 
Scan (50 to 80 Hz Automatic Vertical 
Scan Available) 

■ Compact Design 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 


4S2 Burbank Street, Broomfield, CO 80020 TEL; (303) 469-5173 FAX (303) 466-9524 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
There’s More Than The Eye Can See... 


DR60/DR70 SERIES HIGH PERFORMANCE MONOCHROME MONITORS 


CRT 

Size: 7"-20" 

Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All ElA Phosphors 
Neck Size: 20 mm/29 mm 

DISPLAY 

Resolution: Up to 1000 pixels 

Up to 800 Active Lines 

Linearity: 10% Standard (Tighter tolerances available) 

Geometry: 1 % of Display Size 

Configuration: Portrait or Landscape 

Dynamic Focus: Horizontal and Vertical 

High Voltage Regulation: 3% Standard 

VIDEO PERFORMAKCE 

Bandwidth: 30 MHz/-3dB 

Input Signal: TTL, Composite, or Analog 

Polarity: Positive = White 

HORIZONTAL SYNC 

Frequency: 15-30 kHz 

Input: TTL 

Polarity: Positive or Negative 

VERTICAL SYNC 

Frequency: 30-120 Hz 
Input: TTL 

Polarity: Positive or Negative 

POWER REQUIREMENTS 

Input Voltage: 12-24 VDC nominal 

115/230 VAC Available 

Power Consumption: 15 watts typical {DR60 Series w/9" CRT) 
36 watts typical (DR70 Series w/15" CRT) 

ENVIRONMENT 

Operating: 0°C TO 50®C 
Storage: -20°CTO65°C 
Humidity: 10-90% Non-condensing 
Altitude: 10,000 ft. Operating 

AGENCY APPROVABILITY 

Designed to comply with UL. CSA, TUV, FCC, DHHS 

MECHANICAL 

Available in kit or chassis 

* Specifications subject to change. 



■ Engineered for high performance, 
the DR60/DR70 Series is 
especially suited to meet the 
demanding requirements of the 
medical imaging industry. 

■ Internal and External Blanking 

■ Dual Axis Dynamic Focus 

■ Backporch Clamping 

■ Excellent Linearity 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 


DR61 SERIES LIQUID CRYSTAL SHUTTER DISPLAY* 

CRT 

Size:5",7",9" 

Faceplate: Non-glare Treatments Available 
Phosphors: Cl81 Standard 


iNecK cjize: zu mm 

DISPLAY 

Resolution: Up to 640 Pixels 

Up to 480 Active Lines 

Linearity: 10% Standard (Tighter tolerances available) 

Geometry: 1 % of Display Size 
Configuration: Landscape 
Dynamic Focus: Horizontal and Vertical 

High Voltage Regulation: Better than 1 mm misconvergence w/LCS 

VIDEO PERFORMANCE 

Bandwidth: 50 MHz/-3dB 

Input Signal: Analog IV p-p 

Polarity: Positive = White 

HORIZONTAL SYNC 

Frequency: 62 kHz nominal 

Input: TTL 

Polarity: Positive or Negative 

VERTICAL SYNC 

Frequency: 120 Hz (nominal) 

Input: TTL 

Polarity: High for green field 
Low for red field 
POWER REQUIREMENTS 
Input Voltage: 24 VDC nominal 

115/230 VAC Available 
Power Consumption: 30 watts typical w/7" CRT 
ENVIRONMENT 
Operating: 0°C TO 50°C 
Storage: -20°CTO65°C 
Humidity: 10-90% Non-condensing 
Altitude: 20,000 ft. Operating 
AGENCY APPROVABILITY 
Designed to comply with UL CSA, TUV, FCC, DHHS 
MECHANICAL 
Available in kit or chassis 

* Specifications subject to change. 


452 Burbank Street, Broomfield, CO 80020 



■ Cost-effective “color” display 
(Colors: Red, Green, Yellow, Black) 

■ High Resolution 

■ Compact Design 

■ High Altitude Operation 
Capabilities (Up to 20,000 ft.) 

* LCS Technology by Tektronix, Inc. 

CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 


TEL: (303) 469-5173 FAX (303) 466-9524 
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HIGH PERFORMANCE COLOR & MONOCHROME MONITORS 
There’s More Than The Eye Can See... 


DR31 SERIES 


HIGH RESOLUTION MONOCHROME MONITOR 


CRT 

Size:15"-20" 

Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 29 mm 

DISPLAY 

Resolution: Up to 1500 Pixels 

Up to 1024 Active Lines 

Linearity: 10% Standard (Tighter tolerances available) 
Geometry: 1 % of Display Size 
Configuration: Portrait or Landscape 
Dynamic Focus: Horizontal and Vertical 
High Voltage Regulation: Better than .5% 

VIDEO PERFORMANCE 

Bandwidth: 130 MHz/-3dB 

input Signal: ECL, TTL (1 or 2-bit) or Analog 

Polarity: Positive or Negative (TTL, ECL) 

Positive=White (Analog) 

HORIZONTAL SYNC 
Frequency: 30-75 kHz 
Input: TTL 

Polarity: Positive or Negative 

VERTICAL SYNC 

Frequency: 50-120 Hz 
Input: TTL 

Polarity: Positive or Negative 

POWER REQUIREMENTS 

Input Voltage: 24 VDC nominal 

115/230 VAC Available 

Power Consumption: 55 watts typical w/15" CRT 

ENVIRONMENT 

Operating: 0°C TO 60°C 

Storage: -20°C TO 65°C 

Humidity: 10-90% Non-condensing 

Altitude: 10,000 ft. Operating 

AGENT APPROVABILITY 

Designed to comply with UL, CSA, TUV, FCC, DHHS 
MECHANICAL 
Available in kit or chassis 
•Specifications subject to change 



■ Ideal for High-End Computer and 
Desktop Publishing Applications 

■ Better than .5% High Voltage 
Regulation 

■ Wide Video Bandwidth for High-Res 
Graphics 

■ High Reliability 


CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 


DR10 SERIES MONOCHROME DATA DISPLAY 

CRT 

Size: 7"-14" 

Faceplate: Non-glare/Contrast Treatments Available 
Phosphors: All EIA Phosphors 
Neck Size: 20 mm 

DISPLAY 

Resolution: Up to 800 Pixels 

Up to 600 Active Lines 

Linearity: 10% Standard (Tighter tolerances available) 

Geometry: 1 % of Display Size 
Configuration: Portrait or Landscape 
Dynamic Focus: Horizontal 
High Voltage Regulation: 5% Standard 
VIDEO PERFORMANCE 
Bandwidth: 18 MHz/-3dB 
Input Signal: TTL, Analog, or Composite 
Polarity: Positive=White 
HORIZONTAL SYNC 
Frequency: 15.75 kHz (nominal) 

Input: TTL 

Polarity: Positive or Negative 

VERTICAL SYNC 

Frequency: 50-60 Hz 
Input: TTL 

Polarity: Positive or Negative 
POWER REQUIREMENTS 

Input Voltage: 12 VDC nominal 

115/230 VAC Available 
Power Consumption: 12 watts typical w/9" CRT 
ENVIRONMENT 
Operating: 0°C TO 50°C 
Storage: -20°CTO65°C 
Humidity; 10-90% Non-condensing 
Altitude: 10,000 ft. Operating 
AGENCY APPROVABILITY 
Designed to comply with UL, CSA, TUV. FCC. DHHS 
MECHANICAL 
Available in kit or chassis 

•Specifications subject to change 



■ Ideal for Medium Resolution Data 
Display Applications 

■ Cost-effective 

■ High Reiiabiiity 

■ Compact Design 


CALL US TODAY TO DISCUSS YOUR 
PARTICULAR OEM REQUIREMENTS! 


452 Burbank Street, Broomtield, CO 80020 TEL: (303) 469-5173 FAX (303) 466-9524 
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SUPPORT 
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Display graphics are limited 
only by your imagination. 
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An alpha-numeric instrument 
display with switchable 
legends. 



^ ^ c I r 


Use graphic elements for 
emphasis. 


Liquid crystal technology is ideal for creative visual 
displays of all kinds. Our engineers can help you design 
indicators which are alpha, numeric, pictorial or any 
combination of these. Discuss your ideas with our friendly 
engineers—we’ll help you create the display you have in 
mind. 

Advanced LCD technology 

DCI uses the latest production methods and 
fabrication techniques to produce displays with: 

• Wide Temperature Range 

• Excellent visual Contrast ^ 

• Broad viewing angle ^ 

• Low power consumption / 

• High Reliability f 

• Tremendous design latitude 

Specification experts 3 

Whether you have defined requirements or . 

only an idea you’ll find our engineers ready ^ • 

and able to help. Regardless of how unique, 
different or unusual your need we can custom- ■m 

make a display for your application. Call Larry Shelton 
or Bill Cook at (913) 782-5672 for the support you need. 

The custom specialists 

DCI INCORPORATED 




A clock display with digital 
hours and analog minutes. 


PM 


Sfq, 




Ask us about our turnkey 
production capability: circuit 
design, prototype, assembly 
and packaging. 


14812 WEST 117TH STREET/OLATHE, KANSAS 66062 
(913) 782-5672 o FAX (913) 782-5766 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1061 










2450 


DISPLAYS, READOUTS. & CRTs 


2450 


VISUAL DISPLAYS 


The Largest Variety of 
LCD Modules in the Industry 




i ti p. 






> Industry standard 8-bit parallel controller 
^ SUPERTWIST and FILM SUPERTWIST 
modules for high contrast and wide 
viewing angle. 

Most SUPERTWIST models have 0°C to 
+ 50°C operating range. 

^ LED backlight modules offer long life 
and excellent readability in all lighting 
conditions. 

» V 2 ” and V 3 ” character height modules 
' Extended temperature modules operate 
from ~20°Cto +70°C 
’ Negative image modules (on all models) 
product light-emitting displays with 
light characters on a dark background 
* Electroluminescent backlighting avail. 

’ New gray mode STN models 


• All modules available with SUPERTWIST 
and NEW FILM SUPERTWIST fluid for 
high contrast and wide viewing angle. 

• Extended temperature fluid (- 20°C to 
+ 70°C operating) available on smaller 

128 lines) modules 

• Electroluminescent or fluorescent back¬ 
light allows viewing in all lighting condi¬ 
tions. 

• May be formatted as text only in formats 
from 4x20 to 50x80. 
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LCD MODULES 
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240 

256 
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DENSITROIM CORPORATION OP AMERICA 

INFORMATION DEVICE DIVISION 2540 West 237th Street, Torrance, California 90505 U.S.A. 

Phone: (213) 530-3530 Facsimile: (213) 534-8419 (G2/G3) Telex (II): 910-349-6200 DENSITRON TRNC 


OENSITRON CORPORATION 

Kyowa Nanabankan 5F No. 1-11 -5 Omori-Kit^, Ota-ku, Tokyo 143 Japan Cable: “DENTROROSE” Tokyo 
Phone: (03) 767-9701 ~8 Facsimile: (03) 767-9709 (G2/G3) Telex: J26914 DENSITRO J 


OENSITRON EUROPE UMITEO 

Unit 4, Airport Trading Estate Biggin Hill, Westerham, Kent TNI 6 3BW, England 
Phone:(0959)76600 Facsimile: (0959) 71017 Telex: 957134 
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from DENSITRON! 


Plasma. Custom Displays 
and Support Electronics 



• Graphic modules in computer screen sizes 

• Character modules with optional controllers 

• High-brightness modules - 700cd/m^ 


EM 
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Formats 



CffARACTER 

1 X 16 6 X 40 

1 X 22 8 X 32 

2x16 12x40 
4 X 16 


■M—gg 

16x135 200 x 640 
96x192 350x720 
96 x 240 480 x 640 



^ Custom Modules 




> Integrate a display with other front panel 
components. Densitron can build to your 
specifications. 


Value>added Capability 


»Steamline production with a display tailored 
to your assembly. Densitron can add cables, 
connectors and other accessories to your 
displays in a cost-effective manner. 


Controllers for Graphic Modules 

• Small graphic LCD modules (^128 lines) 
have an optional 8-bit parallel controller. 

• Large graphic LCD modules (>200 lines) 
can be controlled by IBM PC* compatible 
interface cards. 

• Large graphic Plasma and LCDs have ter¬ 
minal emulation controllers available. 

• Consult Densitron for more information. 


*IBM PC is a registered trademark of International 
Business Machines. 


^ RS232 Interface Card for LCDs 

• Operates with all character modules and 
small graphic modules (^128 lines) operat¬ 
ed in the alphanumeric mode 

• Permits remote operation 

• Facilitates hook-up - no other 
hardware required 

• Software controllable backlight 

• Options include: 

On-board EL lamp inverter 
Contrast adjustment 
-5VDC supply 




DENSITRON CORPORATION OF AMERICA 

INFORMATION OEVICE OlVISION 2540 West 237th Street, Torrance. California 90505 U.SA 

Phone: (213) 530-3530 Facsimile: (213) 534-8419 (G2/G3) Telex (II): 910-349-6200 DENSITRON TRNC 


DENSITRON CORPORATION 

Kyowa Nanabankan 5F No. 1-11-5 Omori-Kita. Ota-ku, Tokyo 143 Japan Cable: “DENTROROSE” Tokyo 
Phone: (03) 767-9701 ~8 Facsimile: (03) 767-9709 (G2/G3) Telex: J26914 DENSITRO J 


DENSITRON EUROPE LIMITED 

Unit 4, Airport Trading Estate Biggin Hill, Westerham, Kent TNI 6 3BW, England 
Phone:(0959)76600 Facsimile: (0959) 71017 Telex: 957134 
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SYMiOLS USED BY 

INTERNATIONAL REGULATORY AGENCIES 


These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard¬ 
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 


© Argentina (IRAM) Institute 
Argentino de Racionalization de 
Materiales 

Australia (SAA) Standards 
I I Association of Australia 



Hong Kong Hong Kong Standards 
& Testing Centre 



Hungary (MSZH) Magyar 
Szabvanyugi Hivatal (Hungarian 
Office for Standardization) 


( g ) Poland Polski Komitet 
\y Normalizacji Miar i Jakosci (Polish 
Committee for Standardization, 
Measures and Quality Control) 



Portugal (CEP) Comissao 
Electrotecnica Portuguesa 


Austria (OVE) Oesterreichischer 
'22-5' Verband fur Elektrotechnik 


India (ISI) Indian Standards 
Institute "Manak Bhavan" 


STAS Romania Institutul Roman de 

Standardizare (Romanian Standards 
Institute) 



Belgium (CEB) Comite 
Electrotechnique Beige 


ABNT Brazil (ABNT) Associa 9 ao 
Brasileira de Normas Teonicas 


su 



Indonesia Badan Kerjasama 
Standardisasi LIPI-YDNI (LIPl- 
YDNI Joint Standardization 
Committee) 

Iran Institute of Standards and 
Industrial Research of Iran 



Singapore Singapore Institute of 
Standards and Industrial Research 



South Africa (SABS) South 
African Bureau of Standards 



Canada (CSA) Canadian 
Standards Association 


Ireland (IIRS) Institute for 
Industrial Research and Standards 



Spain (IRANOR) Institute 
Nacional de Racionalizacion y 
Normalizacion 



Czechoslovakia Urad pro 
Normalizaci a Mereni (Office for 
Standards and Measurements) 


SI I Israel (SII) Standards Institution 
of Israel 


Sweden (SEK) Svenska 
Elektriska Kommissionen (Swedish 
Electrotechnical Commission) 



Denmark (DEK) Dansk 
Elektroteknisk Komite (Danish 
Electrotechnical Committee) 


Italy (CEI) Comitato 
Elettrotecnico Italiano (Italian 
Electrotechnical Committee) 



Switzerland (SEV) 
Schweizerischer Elektrotechnischer 
Verein Postfach 


Egypt (EOS) Egyptian 
Organization for Standardization and 
(Quality Control 



Japan (JISC) Japanese Industrial 
Standards Committee Agency of 
Industrial Science and Technology 


Turkey (TSE) Turk Standardlari 
Enstitusu (Turkish Standards 
Institution) 


© Finland (SETI) Electrical 
Inspectorate 



Korea, Republic of (South) 
Industrial Advance Administration 



United Kingdom (BSI) British 
Standards Institution 


® France (UTE) Union Technique 
de I'Electricite 


Germany, Democratic 
Republic of (East) (ASMW) 
Amt fur Standardi-sierung 
Messwesen und Warenprufung 
(Office for Standardization, 
Metrology and C^iality Control) 

Germany, Federal Republic 
of (West) (DKE) Deutsche 
Electrotechnische Kommission im 
DIN und VDE (German 
Electrotechnical Commission of 
DINandVDE) 



Mexico (DGN) Direccion General 
de Normas Secretaria de Patrimonio 
y Fomento Industrial Puente de 
Tecamachalco 


'EMAl 

Veur 


Netherlands (NEC) Nederlands 
Elektrotechnisch Comite 


f/SAN Z^ 


New Zealand (SANZ) Standards 
Association of New Zealand 


Norway (NEK) Norsk 
UNly Elektroteknisk Komite (Norwegian 
Electrotechnical Committee) 


United States (ANSI) American 
National Standards Institute 


€) 


United States (NEMA) 
National Electrical Manufacturers 
Association 



Venezuela CODELECTRA en 
Conjunto con COVENIN Avda. 
Ppal. 



Yugoslavia Federal Institute of 
Standardization 


ELOT Greece (ELOT) The Hellenic 
Organization of Standardization 



Pakistan Pakistan Standards 
Institution 
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DIAUGHT LED READOUT DISPLMS 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 


Dialight offers three basic types 
of LED readout displays: complete 
assemblies, modules and bezel kits, 
and discrete readouts. All are 
excellent choices where power is 
a limiting factor and 1C compatibility, 
ultra reliability and packaging density 
are prime requirements. 

Readouts come in a variety of 
sizes, ranging from .270" to .600" 
in character height. Available styles 
include: 7 segment, hexadecimal, 
alphanumeric and custom symbols. 

Typical viewing distance, in 
nor'mal ambient, ranges from 10 to 25 
feet, with brightness a current varia¬ 
ble. Special Dialight filters provide 
excellent character enhancement, 
pei^mitting use in higher illumination en¬ 
vironments (excluding direct sunlight). 

Because Dialight readout 
displays are virtually immune to shock 
and vibration, they’re particularly 
valuable in rugged applications. Their 
solid-state construction offers life 
measured in years. 


COMPLETE LED 
ASSEMBLIES 



Complete assemblies significant¬ 
ly reduce the design time and cost 
normally associated with mounting 
and driving displays. They come 
complete with readouts and drivers 
mounted to PC boards in a bezel, 
making panel mounting easy. They 


also require only a 5 or 12 VDC 
power supply and BCD inputs. 

And they can be wired directly or 
by using edge-card connectors. 

Attractive and bright, these LED 
readouts have non-glare windows to 
further enhance visibility. Each 
assembly is available with anywhere 
from one to 20 digits or status indi¬ 
cators. Character size ranges from 
.270" to .600" in height. To further in¬ 
crease design flexibility, drive circuitry 
is available with optional latch or 
counter. Also available with hexa¬ 
decimal decoder with latch and 
CMOS decoder with latch. In addi¬ 
tion, polarity indicators are an option. 
And optional spacers or specialty 
status symbols can be accom¬ 
modated for custom assemblies. 


LED MODULES 



The same modules used in 
Dialight complete assemblies can be 
ordered separately, along with easily 
assembled bezel kits. This allows 
users to make their own custom 
displays with a minimum of parts, 
money and effort. Modules are also 
available in panel mount types for 
use without a bezel. 


DISCRETE LED 
READOUTS 



Discrete readouts are available in 
.270", .300" and .600" character 
heights. Choose from seven segment, 
hexadecimal with integral drive cir¬ 
cuitry and alphanumeric styles. Each 
readout offers high brightness with a 
wide viewing angle. Standoffs also 
allow for easy flux removal from PC 
boards after wave soldering. 

For complete specifications, 
mounting diagrams, ordering infor¬ 
mation, etc., send for our free prod¬ 
uct catalog. Dialight Corp.^ 1913 
Atlantic Avenue, Manasquan, NJ 
08736. Or call ( 201 ) 223-9400 



DlflLIGHTcORPOfiFITION 

A Cambridge Electronic Industries Company 

Engineering is the only commodity we sell. 


(201) 223-9400 
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LARGE CHARACTER 
DIGITAL DISPLAYS 

DESIQNER SERIES 



SERIES I OiOITHt | ViEW^GPiST 


68631 

1.0 IN 

30 FT 

68632 

2.0 IN. 

60 FT. 

68633 

2.8 IN. 

85 FT. 


FEATURES 

• Supplied in attractive. 

multi-digit 


assemblies 

• Ready to install into rectangular 
panel cutout 

• Assembly includes bezel & anti¬ 
glare front panel 

• High-Efficiency Red Std; white, 
amber, yellow, green & blue 
optional 

• Low power: .6 watt/1" digit; 1.5 
watt/2" digit for LED displays 

• TTL or CMOS logic boards are part 
of assembly—Memory opt’l 

• ± sign, colons, fixed or floating 
decimal are standard options 

• Serviced from front without tools 

• Logic Socketed; socketed lamps 
used in incandescent models 

• Solderless, plug-in I/O 



INDUSTRIAL SERIES 


VIEW^GDtSX] 


Simps 


OtGtT HT. 


68731 


60 FT. 


2.0 IN. 


85 FT. 


2.8 IN. 


5.6 IN. 


170 FT. 


68736 


NEW 

LOW COST 
MODELS 
WITH NEW 
FEATURES 


U.S. PAT # 3,703,720 


FEATURES 

• Supplied in multi-digit assemblies 
w/anti-glare front panel 

• Flange mounting w/gasket for 
NEMA environments 

• TTL or CMOS drive logic boards 
are part of assembly—Memory optM 

• High-Efficiency Red Std; white, 
amber, yellow, green & blue opt’l 

• ± sign, colons, fixed or floating 
decimal are standard options 

• Logic Socketed; socketed lamps 
used on incandescent models 

• Solderless, plug-in I/O 



••••• 



OUTDOOR SERIES 



DIO-REY • Div. of INFO-LITE, CORP. 


FEATURES 

• Supplied In 1 to 8 digit assemblies w/anti-glare front panel 

• Direct viewed filaments for sunlight or stage light applications 

• Flange mounting w/gasket for NEMA environments 

• High-Efficiency Red Std for outdoors; amber Std for color 
camera applications 

• TTL or CMOS drive logic boards^re part of assembly—Memory 
opt’l 

• ± sign, colons, fixed or floating decimal are options 

U.S. PAT # 3,703,720 • All wear parts (lamps and logic) socket mounted 

• Solderless, Plug-In I/O 

422 Cliff Street • Fairview, NJ 07022 • (201) 941-4455 • FAX (201) 941-4919 
“LINKS BETWEEN MAN AND MACHINE” 
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THE LIGHTED DISPLAY DIVISION OF 
IMF"0-|_ITEl CORPORATION 


MOUNTING 


INFORMATION 


6863X DESIGNER SERIES 





--4-pl.3 W/0 LOGIC 

.05 -JiU _W/LOGIC 

EXAMPLE: 

68632-XX-4D-XX-X-X 
(±8.8.8.8 F’mat) 

Would have a cutout of: 

2.380!°^^ Hx9.157:°^> 


CUTOUT DIMENSIONS 

ALL TOLERANCES +.015, 


1 

1.253 

1.629 

2.010 

2 

2.381 

3.511 

4.650 

3 

3.509 

5.393 

7.290 

4 

4.637 

7.275 

9.930 

5 

5.765 

9.157 

12.570 

6 

6.893 

11.039 

15.210 

7 

8.021 

12.921 

17.850 

8 

9.149 

14.803 

20.490 


; sign equals one digit 


6873X INDUSTRIAL SERIES & 6883X OUTDOOR SERIES 


.120 D (N PL)i 



19 ALL AROUND 


FRONT FLANGE 
MTG 




+ 

3 DIG.— 

4 DIG.— 

2 

si ^ 

-f 

-h 


REAR^FLANGE- 

ETC. TO 8 DIGIT- 




J + 

-F -h 

.19 ALL AROUND 



NOTES: 

(1) Segments on all OUTDOOR Series 
are dot type. See photos. 

(2) Two dimensions for a given Dim. 
Code indicate 2 mounting hole 
locations. 

(3) ± sign equals one digit. 

EXAMPLE: 

68733-XX-2A-XX-X-X 
(88 F’mat) 

Would have 8 holes . 136D; 

Mtg. hole centers would be 
defined by: A = .750, 

8 = 3.375,0 = 4.125, 

Dl = 1.500, D2 = 4.125, 

E2 = 5.625; The cutout size 
will be: 3.75HX5.25W 


- .136 D (N PL) 


o o o o o 

If) o m o m 

IV. p csj If) r-. 

■ CO in rvl o) 


oc\jinrv.ocvipiv.oc\jpiv. 

c\iTfcdadT-'coif)iv!oc\i'+cd 

t-^t-t-CMCMCMCVJCOCOCO 


O '^ CO CM CD O '^ CX) 
^ T- 1- 1- CNJ CM CO CO CO 


cDooocM'^cnooo 




cMcoh!fincorv.oo 
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GENERATING PART NUMBERS 


■ _ 2450 

SPECIFYING 

INFORMATION 


68X3X-XX-XX-X-X-X 


SERIES 
DESIGNER 6 
INDUSTRIAL 7 
OUTDOOR 8 


GASKET (1) 

O NONE 

F FRONT FLANGE MTG (2) 
R REAR FLANGE MT’G 


DIGIT HT. 

1 " 1 

2 " 2 _ 

3" 3 

5V2" 6 

LOGIC CODE (SEE TABLE 1) 
NO. OF DIGITS -— 

DISPLAY FORMAT 

88. 8 A 

8.8. 8 B 

±88. 8 C 

± 8.8.8 D 

88:88:88 or 88:88 E 

88 . 80 F 

OTHER PMATS(4) X 


COLOR FILTER (6) 

1 WHITE (3) 

2 RED (4) 

_ 3 AMBER (7) 

4 YELLOW (3) (5) 

5 GREEN (3) (5) 

6 BLUE (3) 

LAMP CODE (SEE TABLE 2) 


NOTES: 

(1) Gasket not available on 
Designer Series. 

(2) Not available on 68X31 
(1") Series. 

(3) Not available on Outdoor 

(4) Std LED Color; Std out¬ 
door color (Incandes’t). 

(5) Opt’l LED color. 

(6) All colors available w/opt’l 
incandescent lamps. 

(7) Std stage lighting and 
color camera color. 


EXAMPLE: A Designer Series with 2" digits; TTL, BCD to 7-Bar 
decoder-drivers without leading zero blanking; 3 digits, ± sign and 
floating decimal point (±: 8.8.8 format); 12 volt, red LEDs and red color 
filter would have part #68632-D1-3D-P12-2-0. If the unit had a single 
decimal to the left of the least significant digit, it would be called out 
as: “#68632-D1-3X-P12-2-0; ±88.8 format.” 


LAMP & DRIVE LOGIC OPTIONS 


TABLE 1 


LOGIC TYPE 

m 


«6hy; 

wm 




-01 


-Ml 

-M2 

•M3 

-M4: 

-MS 

m 

■m 

m 

-Cl 

-C2 


-(M 

m 

W/0 Lead’g Zero Blank’g 

• 














w/o 

L 

0 

G 

1 

C 

W/Lead’g Zero Blank’g 


• 













1 Latch Per Digit 



• 

• 

• 

• 









1 Latch Per Display 







• 

• 

• 

• 





Latch inactive 











• 

• 

• 

• 

Blanking User Driven 





• 

• 



• 

• 



• . 

• 

Blanking Inactive 



• 

• 



• 

' • 



• 

• 



Test User Driven 




• 


• 


• 


• 


• 


• 

Test Inactive 





• 


• 


• 


• 


• 


Requires External 
Connections 


• 





• 

• 

• 

• 






Bridge “T” Condition 

“fT 

R 

C 

R 

c 


c 

R 

C 

R 

C 

R 

c 

~w 


Bridge “B” Condition 

R 

(9) 

C 

c 

R 


c 

C 

R 

R 

C 

C 


R 


Bridge “S” Condition 

R 

(9) 


Ri 

R 

R 

R 

R 

R 

R 

C 

c 

cj 

C 


DIP Plug Cable Type 

XPOO 

XPMX 

XPOO 

XPOO 



DISPLAY 


BINARY INPUTS 8 

1 = High 4 

0 = Low 2 

1 


I I 


M l_J L_ i L 


TWTir 

I I! i~i 1 “ 


1*1 


1 * 




TABLE 2 


DRIVE LOGIC NOTES 

The 68X31 Series use SN7447A (TTL) or 451 IB 
(CMOS), BCD to 7 Bar decoder drivers. The 
68X32, 68X33 & 68X36 Series use SN74LS48 
(TTL) or 451 IB (CMOS), decoders which 
drive ULN2003A, 7 channel darlington drivers. 
As with all CMOS devices, options with user 
driven inputs must be switched high or low 
during operation. 

The logic supply current for TTL options Is 
30ma, typ., per digit except for the 68X31 Se¬ 
ries where 55ma per digit is required. 


TABLE CODES 

W/th CMOS logic options, the display 
will blank if BCD input is greater than 9. 
Has the function. 

Blank Does not have the function. 


C 

R 


LAMP 

TYPE'v^ 

ii 

VOLTS 

(2) 

Ma'PEjl 

LAMP 


5/DIG 


AVG, 

UPE 

(KHRS.) 

68631 

68731 

88m 

68832 

68733 

88833 


RED LED 

P5/P12(7) 

5.0/12.0(6) 

25 

.18 

.18(10) 


.18(10) 


.35 

100+ 

INCAN¬ 

DESCENT 


5.0 

60 

.42 

.84 


.84 


1.26 

10(5) 

K1(4) 

12.0 

39 

.27 

.54 

.70 

.54 

.97 

.82 

10(5) 


Closed. 

Open. 


NOTES: 

(1) Use with High Efficiency Red only. 

(2) Input DC volts to lamp drivers. 

(3) With figure 8 displayed. 

(4) Use with all 6883X Outdoor Series. 

(5) Reducing voltage by 6% doubles life. 

(6) 5 V req’d for 1" model; 12V req’d for 2", 
3" & 5V2" models. 

(7) For 1" models w/ CMOS Decoders, 
lamp code is ZP5. 

(8) Std LED orientation for 2", 3" & SVa" 
is common anode. Common cathode 
opt’l. CC & CA are std for 1". 

(9) See DISPLAY/DIP PLUG CABLE 
SCHEMATIC. 

(10) A 5V regulator for logic power is optional 
on units with 12V lamps. 
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NUMERIC SCHEMATICS 


THE LIGHTED DISPLAY DIVISION OF 
IMF"0-|_ITEl CORPORATION 


ALPHA NUMERICS 


I 


1 " 

68631 & 68731 SERIES 


2 : 3 ", and 5 V 2 " 

68632, 68732,68633 
68733 & 68736 SERIES 



DRIVE LOGIC TERMINAL DESIGNATIONS 

-function- 


drive LOGIC SCHEMATICS 

The 1" LED display is supplied w/comm. anode for TTL decoders or comm, cathode 
for CMOS decoders. Common anode LED’s are used in 2", 3", and SVi" units with 
either type of logic because the ULN2003A, 7 channel, Darlington driver is 
employed. — TTL or 5V CMOS logic is Std. for 1" displays; 12V CMOS is optM. 
TTL or 5-15V CMOS logic is standard for the 2", 3", SVz". Latch memory is Std. 
on ail CMOS displays. The schematics for the various lamps used in all the indoor 
series are shown in Table 3. Consult factory for outdoor lamp schematics. 
The Std termination for each digit is a 14 pin DIP socket. This I/Os the BCD, 
logic & lamp power, and, when specified, strobe, blanking, lamp test & decimal 
point. Additional connection points for logic & lamp power, strobe & decimal 
point are provided on the drive logic board for applications requiring larger 
power lines or separate strobe &/or decimal point inputs (-Ml thru -M4). The 
L, V & G lines are bussed for all digits on ea. P.C. Bd. 

NOTES; (1) See specifications of SN7447A or SN74LS48 for details. 

(2) Not available if leading zero suppression is specified. 

(3) See specifications of 4511B for details. 

(4) The T and/or B inputs are strapped high for CMOS logic options calling 
for inactive test or blanking. 

(5) Positive EXCEPT for 68X31-CX & 68X31-MX where L Is Gnd. 

(6) Test & Blanking are active low functions If specified “User Driven.” 

(7) Regulated power supplies recommended for lamps & logic. 

(8) Handle CMOS logic at a conductive work station until wired into system. 

(9) For ± sign: BCD 7 = +, BCD 6 = - (Control w/1 bit; Strap 2 & 4 bits 
high & 8 bit low.) 

(10) Dec. pts. & colons are user driven thru term’l D. Connect D to G on all series 
except 1" w/CMOS where D goes to V. 

(11) S input is strapped low for CMOS logic without memory. 

(12) For additional information, see notes in “DIP PLUG CABLES,” below. 


TERMINAL TTL (11 CMOS 

CODE (68X3X-DX Series) (68X3X-CX i^-MX Series) 

1, 2, 4 & 8 BCD INPUTS . BCD INPUTS 

B . BLANKING INPUT (2)(6) .... BLANKING INPUT (4) (6) 

D . DECIMAL POINT (10).. DECIMAL POINT (10) 

G . GROUND . GROUND 

L . LAMP POS. COMM. LAMP COMM. (5) 

S . NONE . LATCH (11) 

T . LAMP TEST (6) .. LAMP TEST (4) (6) 

V . LOGIC POS. LOGIC POS. 


TABLE3 LAMP SCHEMATICS 

1" TTL LED segment - 68X31 


1" TTL or CMOS Incan- 


1" (HL), 2", 3", & SW 

LEO dec. pt. — 
68X31/X32/733/736 

dec. pt. — 68X31 

descent segment -68X31 

1". 2", 3" & SW 
incandescent dec. pt. — 
68X31/X32/733/736 

68X32 

-N --W/ — 

W V\N - 


W AAA/- 

2” & 3" incandescent 

'3" LED segment — 

51^" LED segment — 

SVi" incandescent 

’ segment — 68X32/733 

78633 

68736 

segment — 68736 


W N N MAr- - 

/r!<-l4H-VV\ri 



DIP PLUG CABLES 

TYPE XPOO — #14-1 POO-1-36 shown (If A = 36). 


Using type XPOO & XPMX DIP Plug Cables will simplify the Installation of the 
68X3X Series Displays. This leads to lower installed cost & ease of servicing. 
They include 14 pin DIP plugs to mate with the drive logic board & optional 
output plugs, assembled to color coded flat cable (See Table).. 



A 


Opt’l output plug 



TYPE XPMX — #14-2PM1-3-24 shown (For 1" & 2" Disolays; 
A = 24"; B = 2"). Strobe &/or Dec. Pt. connections will be made 
by Type XPOO DIP Plug Cable. 



Opt’l output plug 



EXTERNAL CONNECTIONS REQ’D 
FOR -D2 LOGIC 


WIRE LIST/COLOR CODE 


Ig s b| 


(SJ 

WiT 


I S B 


EXTERNAL CONNECTIONS REG'D 
for -MS THRU -M8 LOGIC 


_S 

Tor 


azL 


je: 


etc, except 
for LSD 


etc. 


STANDARD INTERFACE CABLES 


Interface Type 

820 Serial Receiver 

821 A/D Converter 

822 Decade Counter 

823 Clocks & Timers 


Cable Type 

14-2PMX-X-XX-CS001 

14-2P00-X-XX-CS003 

14-2P00-X-XX-CS004 

14-2P00-X-XX-CS004 


COLOR/LINE# 

PIN# 

Brown 1 

Pin 14 

Red 2 

Pin 1 

Orange 3 

Pin 13 

Yellow 4 

Pin 2 

Green 5 

Pin 12 

Blue 6 

Pin 3 

Violet 7 

Pin 11 

Grays 

Pin 4 

White 9 

Pin 10 

Black 10 

Pins 

Brown. 11 

Pin 9 

Red 12 

Pine 

Orange 13 

Pin 8 

Yellow 14 

Pin? 


FUNCT’N 

BCD 2 

V 

BCD 4 

Y 
T 
G 
B 
G 
S 
L 

BCD 8 
L 

BCD1 

D.P. 


EXTERNAL CONNECTIONS IN XPOO & XPMX DIP PLUG CABLES 

-D2 Logic Code (XPOO Plug Cable) For -D2 Logic Code (Leading zero blanking): Strap S 
term’l of MSD(l) to G (If-D2 Logic Code is specified for display this has been done 
by closing Bridge S). TheB lineofthe MSD(l) isconnectedtotheS line of the next 
LSD(l). This B to S connection is repeated on the following digits except the 
LSD(l) of the display assembly (If -D2 Logic Code is specified for 2" or 3" dis¬ 
plays, Solder Bridges Z are closed between all digits except the last two LSDs).— 
See schematic “External Connections Req’d for -D2 Logic,” to the left.) 

-MS thru -MB Logic Codes (XPOO Plug Cable) Buss the S Lines from ea. digit (2). 
-Ml thru •M4 Logic Codes (XPMX Plug Cable) As supplied, pins 10 (S) & 7 (D) 
are removed from all the plugs in these cable assy’s. Strobe &/or dec. pts. may 
be brought out by #14-1P00-XX. 

(1) MSD = Most significant digit (L.H. digit); LSD = Least significant digit 
(R.H. digit). 

(2) Naturally, all V lines, G lines & L lines should be bussed, to facilitate power¬ 
ing the display. If the T &/or B functions are user driven, they should be 
bussed also. 


ISENERATING PART NUMBERS 


14-XPXX-X-XX 


Single Ended 11_ 

Double Ended 21 

Multidrop, 1" & 2" (1)(3) Ml 
Multidrop, 3" & 5%" (1){3) M3 
Single Drop (2) 00 



A Dimension (Inches) (3) 
Number of Display Plugs (4) 


Notes: (1) For -Ml thru -M4 logic codes. (2) For -Dl, -D2, M5 thru M8 & Cl thru 
C4 logic codes. (3) B = 2" for 1" & 2" displays; B = 4%" for 3" & SVa^displays. 
(4) ± Sign counts as one digit. 


ALPHANUMERICS — 0.7", 2.0" 8e 4.0" 5 x 7 DOT MATRIX 


□n«QG □■■■□ 
□ ■DODG 

□■■■□ ■■■■■ 


84040 SERIES, 0.7'^ LED 

Features an on-board, 7 bit, TTL latch, 
character generator & LED drive cir¬ 
cuitry, as well as a four level bright¬ 
ness control & lamp test. It will 
display a 96 character ASCII repetoire. 
Power Is 5 volt at 200ma max. Avail- 
able in orange & green with SOOucd 
brightness. Micro-processor buss compatible & can 
Interface with Dio-Rey's 820 Series ASCII Serial Re¬ 
ceivers (up to 16 characters can be driven by one 820 
receiver)*. The characters may be stacked horizontally 


□□■ua ■■■■a 


'■□aaa □■■■( 

■■■■■ 

■□□□r - 


on. 7" centers. Loading data: The desired data and 
chip enable should be present & stable during a write 
pulse. No sync is necessary & character will continue 
to be displayed until replaced with another. Multi¬ 
character units supplied (16 character Std.). 

*See SYSTEM INTERFACES on following page. 

84042 SERIES, 2.0'' LED & 

84044 SERIES, 4.0" LED 

Complete multi-character units (18 character units 
are Std.) can be supplied to meet a wide variety of 
apDiications. They can be supplied in NEMA or De¬ 


signer enclosures. Alternately, the hardware can be 
supplied bare, ready for user mounting. Included in 
the unit: Serial ASCII current loop receiver (300 to 
1200 baud); Character generator and display driver; 
Optional display controller which allows various 
modes of display including direct copy, horizontal 
scroll^ vertical scroll, etc.; AH required DC power 
supplies. Multiple units may be driven off a single 
data loop with each unit being addressable. Up to 
1756 characters can be stored in the memory.— 
For further Information or applications engineering 
assistance, please contact us or your area 
representative. 
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THE LIGHTED DISPLAY DIVISION OF 
irvJF“0“-|_IT”E1 CORPORATION 


DIGITAL INSTRUMENTS 
AND SYSTEMS 



SERIAL INTERFACE DISPLAYS, DIGITAL METERS, 
COUNTERS, CLOCKS & TIMERS 


FEATURES 

• Large, easy to read LED displays for high 
reliability d", 2", 3" and 5 V 2 ") 

• Available in rugged Industrial or attractive 
Designer packages 

• Designed for long, trouble-free service 

• Suitable for a wide variety of applications 

• Serial Interface EIA RS422, RS232 or current 
loop compatible 

• Analog to digital interfaces are voltage, 
current, temperature, load-cell and 
tachometer compatible 


• Counters, clocks and timers in most popular 
configurations are available 

• Powered from 110/220V, 50/60 Hz 

• A I wear and calibration components easily 
accessible 

SPECIFICATIONS 

• For Displays, see “Large Character Digital 
Display” spec. sht. 

• For Interfaces, see this & next page. 

• For Enclosures, see below 

• Termination: barrier terminal block std. 


GENERAL: 

Dio-Rey standard Instruments integrate a wide 
range of display interfaces and power supplies. 
Whether it .be a 6 digit, 5 V 2 " high display 
w/serial interface in a NEMA 12 box or a 2" 
4 digit clock in a designer enclosure, Dio-Rey 
has the unit. 

APPLICATIONS 

• Analog to digital converters 

• Clocks 

• Bidirectional counters 

• Coil winding counters 

• Decade counters 

• Event counters 

• Pulse counters 

• AC/DC ammeters 

• AMP-HR meters 

• Decibel indicating meters 

• Fluid flow meters 

• Volt meters 

• Ohm meters 

• Temperature meters 

• Watt meters 

• Timers 

• Special Indicators 


STD ENCLOSURES, NEMA 12 & DES ^N’R 


BLOCK DIAGRAM 



823 SERIES CLOCK & TIMERS 


GENERATING PART NUMBERS 


standard Clock Interfaces are supplied in 4 or 6 digit, 12 or 24 hour formats. 
Calendar and decimal formats are available. Fast and Slov/ set inputs are standard; 
hold is optional.!’) As with the timers. All have BCD outputs compatible with 
Dio-Rey’s Numeric Readouts. Timer interfaces that are available Include count up, 
count down, both with preset options. Switch operation at a specified time 
optional. 


88X 3X-XX —XX —X 


ENCLOSURE TYPeT 

DESIGNER 61 _1 

INDUSTRIAL 71 


POWER 

|1 llOV, 60Hz 
A2 220V, 60 Hz 
13 220V, 50 Hz 


(’) 50/60 Hz and crystal oscillation time bases are optional as are master/slave 
systems. 




Description 

823 1 

~61 

4/6 Digit, 12 Hr Clock 

823-2 

—62 

4/6 Digit, 24 Hr Clock 

823-3 

—63 

Up Timer 

823-4 

—64 

Down Timer 


DtGIT HT. 

1 " 1 

2 " 2 . 

3 " 3 

51/2" 6 




INTERFACE CODE 

_I SEE TABLES ON THIS 

1& NEXT PAGE 

NO. OF DIGITS & FORMAT 

SEE “GENERATING PART NUMBERS” 
IN “LARGE CHARACTER DIGITAL 
DISPLAY” SPEC. SHTS. 


EXAMPLE: A 4 digit, 3"; designer unit w/serial RS232 receiver 
having llOV, 60 Hz power would have pt. no. 88633-4A-11-1. 


SPECIAL NUMERIC & ALPHA NUMERIC DISPLAY SYSTEMS 



Laddie Wt meter ( 5 V 2 ") 




. iH rlOTiur-! 

t ChRr 

1RGE ii-PRJTRR-' 

: SPRr 

i'f SYS'! ! 

YTSRF ES'S'SYiSS^ 


' !!■'.! Mi'Y!': 

ssn 

. • Of;;'.'I 

' -re; !r-i 

MOT! Or-' 

JR-- 

''SYST 

E.TSRT !/:'S S;- 


':;Y.:LL S' 

^ : r:; ; 


If you have a special requirement for lighted displays, please call us for applications engineering assistance. — We will be happy to help you. 
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REY 


THE LIGHTED DISPLAY DIVISION OF 
IMF"0-|_ITEl CORPORATION 


SYSTEM INTERFACES 
POWER SUPPLIES 


GENERAL 

DIO-REY has developed a wide variety of stand¬ 
ard system interfaces for its numeric/alpha¬ 
numeric redouts and lighted indicator/annunci¬ 
ators. These are the result of over 20 years 
experience in serving a broad spectrum of 
industries including instrumentation process 
control, communications, metals, chemicals, 
data processing, agriculture, security, office 


821 SERIES ANALOG TO DIGITAL CONVERTERS 

The DIO-REY 821 Series are bipolar A/D’s with up to 
41/2 'ligit output capacity • BCD output ranges are: 
±i9§9, ±3999, ±19999 and ±39999. 

All feature state-of-the-art technology at compet¬ 
itive cost • Input impedance >100 mtl • Common 
mode rejection is 110 dB for DC; 90 dB for AC • 
Accuracy is ±0.05%, ±1 count • Auto zero and zero 
offset available • Ranging and zero adjustments con¬ 
veniently located • 5 VDC and 110/220, 47-500 Hz 
input, depending on model • —looc to ■f65°C; 
0-90% RH non-condensing operating environment • 
Vi" LED display available • 100 K hr MTBF. 


part 

Numtier 

Inter¬ 

face 

COile 

Range 

Input Power 


110/220 

VAC 


BEB 

± 1.999V 

• 



eo 

±199.9V 




ESI 

±20.0 mA 

• 

• 

^El 

m 

±20.00 mA 

• 

• 

mm 

eo 

4.0-20.0 mA 

• 

• 



4.00-20.00 mA 

• 

• 


tSi 

10.0-50.0 mA 

• 

• 

821-8 

—28 

10.00-50.00 mA 


• 

821-9 


±1.999 mV 


• 


BEl 

±1999 mV 


• 

821-11 

sa 

±3.999 mV 



821-12 

EES 

±3999 mV 


• 


equipment, petroleum, auto, aerospace, textile, 
packaging, paper, transportation, governmental 
agencies and military. 

These products may also be used in systems 
which do not require displays. In addition, cus¬ 
tom interface electronics, designed to perform 
outside the specifications or capabilities of our 
standard units are available. Contact our sales 
department for technical application assistance. 

822 SERIES DECADE COUNTERS 



Stds available up to 5 decades, opt’l units avail¬ 
able up to 10 decades. This series of counters In¬ 
cludes Up, Down, Bi-Directional and Presetable (or 
combinations of these) units. All have TTL BCD out¬ 
puts, compatible with DIO-REY displays. — Reset, 
count and power (5 VDC) are brought in via a ter¬ 
minal block. Outputs terminate through a header. 

CONTACT DEBOUNCER IS STD OPTION. 


820C SERIES SERIAL ASCII INTERFACES 


. . 


RS422 

NOW 

AVAILABLE 



r-i-n 

MAX 


The DIO-REY 820 Series Serial to Parallel and Parallel 
to Serial Converters are microprocessor based and 
are primarily intended for driving remote display 
decoders. 

The input to the 820 Receiver is a Serial ASCII 
coded data stream at either RS232 or current loop 
levels. The 820 Receiver automatically adapts Itself 
to incoming data rates over the range of 110 to 1200 
baud. In addition it features a six position DiP switch 
which ailows selective addressing of up to 64 sep¬ 
arate receivers on one data link. The output of the 
receiver is six bits of data and sixteen strobe lines. 
The receiver, therefore, can drive either sixteen 
numeric or alphanumeric displays per receiver or up 
to 96 points in an annunciator system. 

An array of sixteen, 6-blt registers may be se¬ 
quentially inputed to the 820 Transmitter and con¬ 
verted to a serial output, for annunciator systems. 


Part 

Nfitniier 

Inter¬ 

face 

Code 

X<« No. Of decades 

Description 

822-X-l 

-41 

X Decade, Up Counter 

822-X-2 

—42 

X Decade, Down Counter 

822-X-3 

-43 

X Decade, Up-Down Counter 

822-X-4 

—44 

X Decade, Present Up Counter 

822-X-5 

-45 

X Decade, Preset Down Counter 

822-X-6 

—46 

X Decade, Preset Up-Down Counter 


Part 

Number 

Interface 

Code 

Sescriptioil 

ItonstRis^on 

. 

820-r* 

-11 

Serial ASCII 

Data Receiver 

EIA RS232 
110-1200 
Baud 

820-2 

-12 

Serial ASCII 

Data Receiver 

Current Loop 
110-1200 
Baud 

820- 

5/6** 

-13 

Serial ASCII 

Data Receiver 

RS232or 
Current Loop 
1200-4800 
Baud 

820-9 

-14 

Serial ASCII 

Data Receiver 

RS422 


* ^Available w/ serial repeater circuit and voltage inverter. 


SERIAL ASCII RECEIVERS & TRANSMITTERS 


FOR REMOTE DISPLAYS. CONTROLS & TELEMETRY >^rS422 now available 



TYPICAL MULTILOCATION LAYOUTS 
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THE LIGHTED DISPLAY DIVISION OF 
irvJF~0-|_ITEl CORPORATION 


USER DATA FOR SERIAL 
RECEIVERS & XMITTERS 


GENERATING PART NUMBERS 


820C-XX-X 


X-X 


TYPE 


STROBE I/O 


SEE PAR 2.0, “PART 
NO’S & DESCRIPTION” 
FOR DASH NO. (PAR 
2.1 FOR TRANSMITTER) 


1 W/8 STROBES 

2 W/16 STROBES 

DIGIT HT. DRIVEN 


POWER REQ’D 

5V REGULATED 
8-12VUNREG’D&FILrD 


IH 


I_1" 

12 2",3" &5V2" 


820C-X SERIAL ASCII RECEIVER TO NUMERIC READOUT SCHEMATIC (UP T016 DIGITS) 



USER DATA FOR 820C-X SERIAL DATA TRANSMITTER 

1.00 GENERAL 

The Info-Lite 820C Transmitter is a microprocessor based parallel to serial converter primarily intended for 
driving remote display receivers. The output of the 820C is a serial ASCII coded data stream at RS232, RS422 or 
current loop levels. It may be user set to data rates over the range of 110 to 4800 baud. The input to the transmitter is 
sixbitsof data and sixteen strobe lines. The transmitter, therefore, can drive sixteen numeric or A/N characters or, for 
annunciators, ninty-six (6 x 16) indicators. For annunciator applications; the 32 bits are inverted (32). 

2.0 SPECIFICATIONS 

2.1 PART NUMBERS AND DESCRIPTION 

820C-3 RS232 (±8-12Vpower) 

820C-3B RS232 (±8-12V power) 

820C-4 Current loop 

820C-11 RS422 

2.2 OUTPUT LEVELS, SERIAL DATA 

Current loop output: 15 to 60 ma. depending on external supplied voltage and impedance. 

20 ma. recommended 

EIA outputs; RS232 levels i.e.: ± 6 volts nominal 
RS422 levels i.e.: ± 5 volts nominal 

2.2.1 OUTPUT LEVELS OF INPUT STROBES 

Sixteen active low signals, 4 ma. sinkat0.4voltsmax.,0.4ma. source at2.7 volts min. Strobe timing: 60 
microseconds width and spacing, nominal. Data setup time: 5 microseconds minimum. 

2.3 INPUT LEVELS 

Data: Six ASCII coded signals, 0.5 ma. sink at 1.0 volts max., 0.1 ma. source at 4 
volts min. 

2.4 DATA FORMAT, OUTPUT 

Serial output data ASCII coded; seven bit ASCII, one stop, even parity. 

2.4.1 MESSAGE FORMAT 

First character = SOH (HEXOl); Second character = <A> most significant address digit, fixed at 0; 
Third character = <A> least significant address digit, fixed at 0; Fourth character = <D> first numeric or alpha 
displayed character; Fifth to nineteenth character = second thru sixteenth inputted characters; Last charac¬ 
ter =CR (HEX OD). 

2.4.2 TRANSMISSION LIMITS 

Current loop systems: 20 ma. nominal current loop systems can be designed with cable lengths up to 
several thousand feet and exhibit excellent noise immunity at low to medium data rates. Normal twisted pair cable 
of 24 AWG suffices for most applications. Ultimate distances attainable are a function or cable capacitance, data 
rate, and ambient electrical noise. 

EIA RS422 offers high noise immunity and data rates with the use of long lines, as well as multi-dropping 
of data (32 receivers, max.). 

EIA RS232 systems; RS232isgenerally limited to distances of 25 feet. Distances beyond this are possi¬ 
ble using special lo-cap data cable. RS232 is not recommended where high electrical noise is a factor. RS232 
systems do not provide any electrical isolation between devices and problems with differential voltage between 
devices adds to the poor noise immunity. 

2.4.3 MESSAGE LENGTHS 

Fixed message consists of 16 inputted characters in message. 

2.5 DATA FORMAT, INPUT 

Six bits, multiplexed. These correspond to 64 displayable characters from HEX 20 to HEX 5F inclusive, 
and represent one alpha case, numerics and certain symbols. They correspond to 96 discreet (max) indicators. 

2.6 ADDRESS 

The address is fixed at 00. All receivers must be set to respond to this address. 

2.7 BAUD RATE SELECTION 

' Determined by the Dip switch on the board. 

3.0 POWER 

8 to 12 VDC at 100 ma (and -8 to -12 VDC at 10 ma for RS232 without voltage inverter option), 
filtered, unregulated. 

3.1 CONNECTIONS; POWER AND SERIAL DATA 

All signals appear on a screw type terminal strip (see schematic). 

3.2 DATA/STROBE 

All inputs appear on three, 16 Pin-Dip sockets; J1 I/O the 6 bit binary-, J2 and J3 I/O the 16 strobes (see 
schematic). 

4.0 THEORY OF OPERATION 

The 820C transmitter consists of a single chip microprocessorand three supportchips. One of these chips 
provides electrical isolation from the current loop or RS422 output, another chip expands the microprocessor’s 
outputs to provide address strobes, and the third chip provides buffering and enhanced noise immunity on the six 
bitinput. This input buffer will allow the use of diodes on switch inputs for those applications where the input is an 
array of up to 96 physical switches (16x6 matrix). An optional fourth chip providesan inversion of the input voltage 
for RS232 transmission (powered by-t-8 to-f 12Vonly). 

Incoming data is received as 16, 6 bit characters, via the aformentioned buffer. The processor does a 
software contact debounce and reads and.stores the incoming data stream. The processor sends the debounced 
data in a serial manner starting with the most significant digit, i.e., left justified. 

Data is inputted when the individual strobe lines are brought low to a I low transfer to data from the external 
switches or gates. 

The transmitter determines the baud rate of the outgoing data stream by readingthefirst.3switchesof the 
dipswitch on the board. At all data rates, a minimum intermessage gap of 4 milleseconds exists. 


USER DATA FDR 820C-X SERIAL DATA RECEIVER 

1.0 GENERAL 

The Info-Lite 820C-R Receiver is a microprocessor based serial to parallel converter primarily intended 
for driving remote display decoders. The i nput to the 820C-X is a serial ASCI I coded data stream at RS232, RS422 
or current loop levels. The 820C-1X, -2 and-9 automatically adapt to incomingdata rates over the range of 100 to 
1200 baud. Optionally the 820C-5X, -6-10 are supplied with a DIP switch which will allow operation between 
1200 and 4800 baud. In addition, a six position DIP switch allows selective addressing of up to sixty-four separate 
receivers on one data link. The output of the receiver is six bits of data and sixteen strobe lines. Each receiver, 
therefore, can drive either sixteen numeric or alphanumeric displays or up to 96 annunciator points. 

2.0 PART NUMBERS AND DESCRIPTION 

820C-1 RS232 at 110-1200 baud. 

820C-1A RS232 at 110-1200 baud with RS232 repeater circuit. 

820C-1B RS232 at 110-1200 baud with RS232 repeater circuit and voltage inverter for repeater. 

820C-2 Current loop at 110-1200 baud. 

820C-5 RS232 at 1200-4800 baud. 

820C-5A RS232 at 1200-4800 baud with RS232 repeater circuit. 

820C-5B RS232 at 1200-4800 baud with RS232 repeater circuit and voltage inverter for repeater. 
820C-6 Current loop at 1200-4800 baud. 

820C-9 RS422 at 110-1200 baud. 

820C-10 RS422 at 1200-4800 baud. 

3.0 SPECIFICATIONS 

3.1 INPUT LEVELS 

Current loop output: 15 to 100 ma, without adjustment; 2.0V drop, typical; 20 ma recommended. EIA 
Input: RS232 levels I.E. ± 12 volts nominal. 

3.2 OUTPUT LEVELS 

DATA: Six ASCII coded signals; 10 ma. sink at 1.0 volts max; 0.4 ma. source at 2.4 volts min. 
STROBES: Sixteen active low signals, 4 ma. sink at 0.4 volts max., 0.4 ma. source at 2.7 volts min. 
STROBE TIMING: 60 microseconds width and spacing, nominal. 

DATA SETUP TIME: 5 microseconds minimum. 

3.3 DATA FORMAT: INPUT 

Serial input data 7 bit ASCII coded, one or two stop bits (2 stop bits reg'd for 4800 baud), even parity. 
Intermessage Gap: 4 milleseconds, min. If this is not possible HEX FF followed by HEX 00 as a Gap may be 
transmitted. 

3.3.1 MESSAGE FORMAT 

First character=SOH (HexOl); Second character = <A> Most significant address digit; Third characte- 
r= <A> Least significant address digit; Fourth character= < D> Most significant numeric on alpha displayed 
character; Fifth to Ninteenth character = Second thru sixteenth displayed characters; Fourth thru twentienth 
character = CR (HEXOD) 

3.3.2 MESSAGE LENGTHS 

Minimum message consists of; (SOH), (A), (CR) and will cause the display to blank. 

Maximum message consists of 16 display characters in message. 

Nominal messages are left justified and leading zero suppressed. This may be overridden by transmitting 
false zeros (HEX 20,40 or 50) or by not using STROBE DIGIT 1 and transmittingafillerword, other than ASCII zero 
for the most significant digit. 

3.4 DATA FORMAT, OUTPUT 

Six bits, multiplexed. These correspond to 64 displayable characters from Hex 20 to Hex 5F inclusive, 
and represent one alpha case, numerics and certain symbols. 

3.5 ADDRESS SELECTION 

Each receiver may be set to one of 64 different addresses from 00 to 63. This selection may be made by 
setting the DIP switch on each board to the six bit binary value desired. This feature is intended for use where 
multiple receivers are to be used on one communications link and it is desired to send different messages to each 
one. 

4.0 PHYSICAL 

(Size, Power Requirements, Input and Output Connections) See Outline Drawing No. A820C-1X and 
Schematic No. B820C-X. 

INPUT CONNECTIONS: 

See Schematic No. B820C-X. 

5.0 THEORY OF OPERATION 

The820C-X Receiver consists of a single chip microprocessor and one or two support chips. Forthe-2and 
-6 receivers, one of these chips (IC5) provides electrical isolation from the current loop input. For the -9X and -10, 
one chip (IC6) provides buffering for the RS422 signal. The other chip expands the microprocessor’s output to 
provide the address strobes. 

Incoming data is received either as current loop, via the aforementioned isolator, thru the RS422 buffer, 
or via the RS232 input network. The processor reads and stores the incoming data stream. If the transmitted 
address code agrees with the address set into the DIP switch, the stored message is sent to the displays in a 
sequential manner starting with the most significant digit, i.e., left justified. If the incoming message contains 
more than 16 display characters, exhibits any parity errors, or contains any “ illegal" words, the stored message is 
not outputted. The next error free message, properly addressed will be displayed. 

For the units with 110-1200 baud (-1X, -2 and -9X), the receiver determines the baud rate of the incom¬ 
ing data stream by measuring the width ofthestartbitonthefirstcharacterinthe message, which must be "Start of 
Header” (HEX 01). The higher baud units, (5X, -6 and -10), utilize hardware for baud selection. 

COPYRIGHT 1989 BY INFO-LITE CORPORATION 
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THE LIGHTED DISPLAY DIVISION OF 
IMF'O-I_ITEl CORPORATION 


LIGHTED INDICATORS 
AND ANNUNCIATORS 



U.S. PAT #3,703,720 


Series 

Imtiestor 
Motfufe size 


fedieetof 

68811 

3/s" X W' 

68822 

"*4 X3/4^/ 

68812 

3/8" X 3/4" 

68823 

3/4" X IVS" 

68813 

3/8" X 11/8" 

68824 

3/4"X1V2" 

gr:?:TEI 

wmMrnmm 

iir«tT4T1l 



Any group of messages/symbols can be 

displayed in any combination of colors 

• Construction is modular 

• Front panel graphics are back lighted using 
LEDS— STD MFB Tl% lamps also available 

• Units are supplied in an attractive package 
with bezel and “Black-Out” front panel, ready 

to snap into rectangular panel cutout 

• Lamp common reduces installation time 

• Serviced from the front 

• Lamp drivers and special logic available 



RELEGENDABLE 
TYPE 


U.S. PAT #3,703,720 



'Sejies 

mii 



Indicator 
Module Size 

3/8" X 3/8" 

3/8" X 3/4" 

3/8" X 11 / 2 " 


For applications where the legend or graphics 
must be able to be changed 

• Same features as the FIXED LEGEND TYPE 

• Can be supplied with photographic film 
legend 

• Relegendable from front 

• Six standard color filters 

• Twenty-three standard units with from 2 to 48 
indicator modules 

• Special assemblies available 


74000 SERIES 
CUSTOM UNITS 


ANNUNCfATORS • STATUS DISPLAYS • BACK 
LIGHTED INDICATORS PANELS • MAP/FLOW DIS¬ 
PLAYS • DEAD FRONT PANELS 











1 



' 


. ..... 



. . '.t, 

s "C ..'C'v ' ' ' 

.r. <1? 




Units shown include status displays for power generating station & military fire control system. Many 
other configurations have been supplied for applications such as: Industrial process control, security 
systems, automated machine control, chemical/petroleum/textile flow indicators, steel/aluminum 
plant condition displays, banking system displays, medical instrument displays, communication net¬ 
work indicators and data processing/computer system communication. 


DIo-Rey's back lighted displays are now avail¬ 
able with either LEDs and/or incandescent light 
sources. They provide design flexibility and at¬ 
tractive appearance usually associated with ex¬ 
pensive custom units. Dio-Rey allows you to 
choose the size, shape, color, legend and inten¬ 
sity combination that will meet your require¬ 
ments. Color filters, special legends and masks 
are supplied to meet customer specifications. 
As well as having a standard line, we have sup¬ 
plied a wide range of hardware designed to meet 
special requirements. Contact us to discuss your 
specific needs. 

FEATURES 

• Available with standard LED and/or 
incandescent light source 

• Sizes range from several square inches to 
square yards 

• Fixed legends may be screened in one or 
more colors 

• Can be supplied to endure severe environ¬ 
ments (NEM4 or MIL-E-5400 and MIL-STD-202) 

• Special units with any group of messages/ 
symbols may be displayed in any combination 
of colors 

• Units are supplied in an attractive package 
with bezel 

• Front panel options include: “black out,” 
clear, high efficiency red, amber or green. 
Lampdrivers/flashers and annunciator logic 
is available 

• Ail incandescent lamps are socket mounted 
to ease servicing 

• Termination options include-, terminal block, 
header, connector-harness, taper pin and 
solder terminal 
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MINIGLOSSARIES 
FORMULAS • CHARTS 
PRODUCT SELECTION GUIDES 

FORMS a t 

CODES 1 H/L/Xlil 1 w\1j 

INFORMATION 

WHERE TO FIND THEM IN THE 
89/90 EDITION OF EEM 


Abbreviations/Acronyms 

.A-1404, B-1090, C-1119 D-1156 


AC Power Supplies, Product 

Selection Guide.D*2156 

ASCII Code.....D*1080 

Batteries, Product Selection Guide....D*1447 
Batteries & Fuel Cells, 

Characteristics.. D-1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide......C*1003 

Capacitors, Basic Formulas.A*1093 

Capacitors, Miniglossary.A* 1066 

Capacitors, Product Selection Guide .A*l002 
Coils, Chokes, Inductors, 

Product Selection Guide.A*1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A«2272, 01316 

Connectors, Miniglossary.01271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C*1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide.A*1339 

DC Power Supplies, Product 

Selection Guide.D*1537 

Delay Lines, Product Selection 

Guide.A-150 3 

Dielectrics, Thermal Conductivity.B»1916 

Discrete Semiconductors, Product 

Selection Guide.A«2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B*1041 

EBCDIC Code.D-1086 

Encapsulation, Miniglossary.C*1124 

Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 

Selection Guide....01631 

Fiber Optics, Miniglossary.B*11185 

Fiber Optics, Product 

Selection Guide.B*1204 

Filters, Power, Product 

Selection Guide.A«1642 

Filters, Signal, Product 

Selection Guide.A* 1683 

IC Master... A-1740 

Instruments, Test & Measuring, 

Product Selection Guide......D*1210 

Interconnection Systems, Product 

Selection Guide...01702 

Keyboards & Keypads, Product 

Selection Guide.B*1854 

Lamps, Lights, & Indicators, Product 

Selection Guide.B*1126 

Logofinder & Trademark Directories...0901 
Microwave Components, Product 

Selection Guide.. A*1776 


Military Qualified Products List.B-1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide.B-1221 

Opto Semiconductors, Miniglossary 

..A-2169 

Oscilloscopes, Product 

Selection Guide.D*1426 

Panel Hardware, Product 

Selection Guide. 01583 

Panel Meters, Analog & Digital, Product 

Selection Guide.D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A-2078 

Power Supplies, Miniglossary 

.A-2276, D*1541 

Power Supplies, AC, Product 

Selection Guide.D*2156 

Power Supplies, DC, Product 

Selection Guide.D*1537 

Protective Components (Fuses, 

Circuit Breakers, etc.). 

Product Selection Guide.B-1351 

Relay Contact Forms.B*1450 

Relays, Electromechanical, 

Miniglossary.B* 1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes..A*1952 

Resistors, Product Selection Guide ...A*l867 

Servo Components, 

Miniglossary.B*1266 

SI Units, Basic Guide To, 

.A*1434, B-1472, eH692, D-1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide....B*1673 
Symbols—International Authorities 

.A*1454, B*1064, C*1104, D»1166 

Thermal Components, Product 

Selection Guide...’..B* 1886 

Thermal Conductivity of Dielectrics 

at Room Temperature. B*1916 

Thyristors/High Power Diodes, 

Miniglossary....A*2211 

Timers, Miniglossary.B»1492, D*1140 

Trademark & Logofinder Directories...C*901 
Transducers & Encoders, Product 

Selection Guide.B*1928 

Transformers, Product 

Selection Guide..A*2 215 

Voltage Drop Nomograph 

.A*2262, C*1469, C-1960 D*1718 

Wire & Cable, Product 

Selection Guide..01755 

Wire Gauges—Diameter, Area, 

Copper Weight.01343, 01759 
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Intelligent LCD Modules 


Custom fonts up to 32 |_|||||||h 
segments available in 
standard 0438 LCD 
modules. Complete with 
serial driver, display, 
and 

bezel. Self-contained, 
compact LCD assem¬ 
blies with backlighting and wide temperature operation in¬ 
cluding bar graphs, pictorial annunciators, and indicators. 


Many dot matrix arrays with all IC’s on board. EL and LED 
backlight options and wide temperature range available. 
U.S.-based engineering, economic pricing, and distributor 
stocking. 


OPCOA^ LED Lamps & Displays 


Custom Display Assemblies 


Single and bi-color lamps 
are 100% electrical tested 
and designed for more than 
100,000 hours’ service. 
Used in automotive, indus¬ 
trial, appliance, and military 
applications. Plus a broad 
line of single and multi, 
seven segment and alpha¬ 
numeric displays for auto¬ 
motive, industrial, appliance, 
and military markets. 


One stop shopping for 
custom display assemblies 
of all types, including incan¬ 
descent, LED, or LCD digits. 
Display Modules, and asso¬ 
ciated electronics. For con- 
sumer, industrial, and 
military applications. 


Skite-Of-The-Art Tooling And Assembly 

You can depend on ERA/REFAC for the latest In subassemblies 
and turnkey products. Our manufacturing facilities In Connecticut and 
Taiwan are both equipped with automat^ assembly lines that include 
chip-on-board wire bonders, surface mount pick-and-place machines, 
wave soldering machines, and automated test equipment. Our capa¬ 
bilities are complemented by the ERA/REFAC Design Engineering 
Group, specialists in design and customer interfacing. Computer con¬ 
trolled tool room capabilities assure precision tooling and fast turn¬ 
arounds. 


Pinlite" Incandescent Displays 


Digital and alpha-numeric 
^ incandescent displays fre¬ 
quently specified for civil and 
:> military aircraft instrumenta- 
/; tion. They offer long life, fast 
: response, low voltage, vib¬ 

ration resistance, 9,000 
ft./lambert minimum bright¬ 
ness, 120° viewing angle, 
patented filament arrange¬ 
ment, and direct compatibil¬ 
ity with standard TTL driving 
networks and multiplex 
circuits. 


There may be an ERA/REFAC display or module in 
your fuhire. Write, call, or fax your specifications to 
us today. 


ELECTRONICS RESEARCH ASSOCIATES, INC 

pppAp tz\ 

WEST HILL ROAD • WINSTED, CONNECTICUT 06098 
TEL: (203) 379-2731 • FAX: (203) 379-8861 
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Power your displays 


DC-DC converters for Gas Discharge Displays up to 25 W 



Convert low DC line voltage to 
the higher voltage levels 
required to activate multi¬ 
segment plasma gas dis¬ 
charge displays (including bar 
graphs). ERG Converters 
eliminate need for 200-250V 
DC line. 





Made in U.S.A. 


General Specifications 


ERG 

Converter 

Series 

Input 

Output 

Size 

Weight 

Package 

E700U 

5,9,12.15 

V DC 
standard 
(to 48 
available) 

Up to 3W 
unregulated 
(e.g. 200 V DC 
(it 15 ma) 

1.1" (27.94 mm) x 

1.2" (30.48 mm) x 
.91" (23.11 mm) niax. 
high 

30 gms. 

Plastic 

E700R 

(Regulated) 

5,9,12,15 

V DC 
standard 
(to 48 
available) 

Up to 3W 
regulated 
(e.g. 200 V DC 
(a 15 ma) 

1.43" (36.32 mm) x 

1.5" (38.10 mm) x 

1.03" (26.16 mm) max. 
high 

40 gms. 

Plastic 

E500* 

5,9,12,15 

V DC 
standard 
(to 48 
available) 

Up to 3W 
unregulated 
(e.g. 200 V DC 
fa 15 ma) 

1.00" (25.40 mm) x 

1.38" (35.05 mm) x 

0.70" (17.78 mm) high 

20 gms. 

Plastic 

El 600 

5,9,12,15 

V DC 
standard 
(to 48 
available) 

Up to 6W 
unregulated 
(e.g. 250 V DC 
(a 24 ma) 

1.30" (33.02 mm) x 

1.88" (47.75 mm) x 

0.82" (20.83 mm) high 

44 gms. 

Plastic 

E900 

5,12.15 

V DC 
standard 
(to 48 
available) 

Up to 12W total. 

With single or dual 
outputs, unregulated: 

(e.g. Single; 250V DC 
(a 30 ma 

Dual: 250V DC (a 30 ma 
and -16V DC (a up to 

200 ma to power the 
drive electronics in many 
applications using the 
Burroughs SELF-SCAN ” 
or lEE" ARGUS displays) 

2" (50.80 mm) x 

2.5" (63.50 mm) x 
.98" (24.9 mm) high 

122 gms. 

Aluminum 

El 200 

12,15 

V DC 
standard 
(others to 
your spec) 

Up to 25W 
unregulated 
(e.g. 250V DC 
(a 100 ma) 

2" (50.80 mm) x 

2.5" (63.50 mm) x 

1.19" (30.23 mm) 
high 

185 gms. 

Aluminum 


‘For high-volume requirements, E500 delivers same performance as E700 at significantly lower unit cost! 

Mounting; P.C. board standard 

Encapsulation; All ERG converters are fully encapsulated 

Isolation (in/out); 600V RMS (60 Hz. breakdown for 1 min.) standard 

Temperature; 0-70° C. standard. Wider ranges available. 85° C. case max. 25° C. temp, rise typical for El 200 


Match our converter 
to your display 

Use this handy chart to find the 
right ERG converter for your gas 
discharge display application. Re¬ 
member, this is just a guideline. 
Consult the factory if your appli¬ 
cation requires a series or part 
number other than shown below! 
Ask about our expanded Cross 
Reference Index for gas dis¬ 
charge displays. 


All converters below are 12V DC input; other input voltages available. 


Mfr. 

Mfr.’s Part # 

ERG Part # 

Mfr. 

Mfr.’s Part # 

ERG Part # 

BABCOCK 

SP-101 

E712-215U 

CHERRY 

W-750-2052 

E1612-1.835S 

BABCOCK 

HB-332 

E712-215U 

CHERRY 

W07-1007 

E1612-1.835S 

BABCOCK 

DP-0216-C1 

E1612-1.8540S 

DALE 

PD-06D040 

E512-215U 

BABCOCK 

DP-16G101-C1 

E912-1.8545S 

DALE 

PD-16A040 

E512-215U 

BABCOCK 

DP-0840-C1 

E1212-1.85130 

DALE 

PD-32A025 

E512-215U 

BURROUGHS 

SSD1000-0030/39 

E912-2.530S 

DALE 

APD-32A025 

E1612-2.520S 

BURROUGHS 

SII0120A0030/39 

El 212-2.5100 

FUJITSU 

FPN060DRUD 

E1212-1.510S 

BURROUGHS 

SII0140A-0030/39 

E1612-2.520S 

FUJITSU 

FPC4012NRPL 

E912-1.5560S 

BURROUGHS 

SII-1240PD 

El 212-2.5100 

FUJITSU 

FPN020DRUD 

E1612-1.535S 

BURROUGHS 

BG16101-2 

E712-2.512U 

lEE 

MAXI 32(16X2) (0) 

E1612-1.535S 

BURROUGHS 

BAF06770 

E712-215U 

lEE 

MAXI 128(32X4) (0) 

E912-1.566S 

CHERRY 

W416-1051 

El 612-1.835S 

lEE 

MINI 480(40X12)(0) 

E1212-1.3185 

CHERRY 

W420-1052 

E1612-1.835S 

PCPC 

RU-32-8RD10(32X8) 

E1212-2.5100 

CHERRY 

W424-1053 

E1612-1.835S 

PCPC 

PC1705-25664DC 

El 212-1.85130 

CHERRY 

W416-1054 

E1612-1.835S 

THOMSON 

TH 7606 ... 

..E1212-1.00160 

CHERRY 

W420-1055 

El 612-1.8353 


NEEDS BOTH . 

. El 212-1.00160 

CHERRY 

W424-1058 

E1612-1.835S 

THORN EMI 

P157/03-MI.. 

. E912-2.732S 


All specifications subject to change without notice. 


Tell us about your display power needs 


■ Custom Designs 

■ Variations for multi-segment, bar 
graph and dot matrix gas discharge 
and vacuum fluorescent displays 

■ Inputs from 5V DC to 48V DC 
(your choice) 


■ Outputs from 5V DC to 1,500V DC 
(your choice) 

■ Single and dual outputs 
(up to 25W total) 

■ Regulated and unregulated 

■ Center tap (± voltages) 
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from low DC voltage 

DC-DC converters for Vacuum Fluorescent Displays up to 12W 



Made in U.S.A, 


General Specifications 


No need for “special” multiple 
output power supplies. ERG 


ERG 

Converter 

Series 


Output 


Weight 


converters produce both anode and 
filament voltages for VF displays 
up to 12W. Compatible with all 
major VF display makes. Mount 
on your PC board as needed, 
where needed. 


E700 VF 5,12V DC DC Anode voltage and 1.1" (27.94 mm) x 30 gms. 

upto3W (other inputs Center tap (AC) 1.2" (30.48 mm) x 

available.) filament voltage. .91" (23.11 mm) high 


E800VF 5, 12V DC Up to 6W max. 1.43" (36.32 mm) x 40 gms. 

upto6W (other inputs 1.50" (38.10 mm) x 

available.) 1.03" (26.16 mm) high 


E900 VF 5, 12V DC Up to 12W max. 2" (50.80 mm) x 122 gms. 

up to 12W (other inputs (to 7.5W max. with 2.5" (63.50 mm) x 

available.) 5V DC input) .98" (24.9 mm) high 

Mounting: PC. board standard 

Encapsulation: All ERG converters are fully encapsulated 

isolation (in/out): 300V RMS (60 Hz. breakdown for 1 min.) standard 

Temperature: 0-70° C. standard. Wider ranges available. 85° C. case max. 


Package 

Plastic 


Plastic 


Aluminum 


Match our converter 
to your VF display 

Use this handy chart to find the 
right ERG converter for your VF 
display application. Remember, 
this is just a guideline. Consult 
the factory if your application 
requires a series or part number 
other than shown! Ask about our 
expanded Cross Reference 
Index for vacuum fluorescent 
displays. 


All converters below are 12V DC input; other input voltages available. 


Mfr. 

Mfr.’s Part # 

ERG Part # 

Mfr. 

Mfr.’s Part # 

ERG Part # 

FUTABA 

16-SY-03Z 

E712-.24V5.8 

NORITAKE 

DC40125A 

E912-.60100V7.6 

FUTABA 

5-LY-01ZL 

E712-.26V3.0 

NORITAKE 

DM256X64A 

E912-.8060V7.2 

FUTABA 

16-MY-01ZL 

E712-.31V6.2 

NORITAKE 

DM128X128D 

E912-.8060V4.0 

FUTABA 

32-SD-43Z 

E712-.30V7.3 

NORITAKE 

DM64X64B 

E912-.7448V4.3 

FUTABA 

14-LD-01Z 

E712-.31V6.5 

NORITAKE 

DC440066A 

E912-.60V8.8 

FUTABA 

28-BD-01Z 

E712-.30V5.4 

NORITAKE 

DC440046A 

E912-.60V9.2 

FUTABA 

16-MD-02Z 

E712-.32V6.1 

NORITAKE 

DC40026B2 

E812-.55V9.0 

FUTABA 

16-LD-01Z 

E712-.47V7.5 

NORITAKE 

DC409A2 

E712-.55V9.7 

NEC 

FIP32B5X 

E712-.45V6.8 

NORITAKE 

DC209A2 

E712-.35V6.5 

NEC 

FIP32A9X 

E712-.45V6.5 

NORITAKE 

DC205A2 

E712-.42V5.7 

NEC 

FIP40A5X 

E712-.45V8.9 

NORITAKE 

DC169A2A 

E712-.42V4.8 

NEC 

FIP80A5X 

E712-.45V9.0 

NORITAKE 

FG206A2 

E712-.35V6 

NEC 

FfP14A8T 

E712-.135V1.7 

NORITAKE 

FG166A2 

E712-.35V5.3 

NEC 

FIP16B11X 

E712-.35V8.3 

NORITAKE 

FG326A2 

E712-.45V6.8 

NEC 

FIP16B13R 

E712-.47V7.2 

NORITAKE 

FG108B1 

E712-.26V4.8 


All specifications subject to change without notice. 


Ask about our quadruple output DC-DC converters, capable of powering two dissimilar vacuum 
fluorescent displays! 


Also see our pages in EEM, Sec. 4000, 

Power Supplies DC. 

Gndicott Research Group. Inc. 

2601 Wayne Street, RO. Box 269, Endicott, NY 13760 
607-754-9187 FAX 607-754-9255 TWX 510-252-0155 


To expedite smaller orders (up to $250) 
we welcome credit card purchases. 



c Copyright 1985 Endicott Research Group, tnc. 
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EXCiL 


EXCELIX LCD 

Technology International Corp. 


Numeric Displays 


Alphanumeric Displays 



Excel tx LCD 
Model # 

Digit Height 
finches) 

Display Format 

Connector 

Glass Size 
(inches) 

3150 

0.181 

3V2 digits, duplex 

S.I.L. Elastomer 

0.808 X 0.520 

3252 

0.200 

SVs digits, duplex 

S.I.L. Elastomer 

0.808 X 0.520 

6200 


6 digits, duplex 

D.l.L. 

1.500 X 0.600 

8200 

0.236 

8 digits, M/E, triplex 

S.I.L. Elastomer 

2.090 X 0.690 

3250 

0.255 

Vh digits, direct 

D.l.L. 

0.808 X 0.509 

3313 

0.300 

3 digits, 5 triangles, 
triplex 

D.l.L. 

1.200 X 1.000 

8300 


8 digits, triplex 

D.l.L. 

2.750 X 1.100 

4300 

0.315 

4 digits, S, bell, direct 

D.l.L. 

1.457 X 0.709 

4320 

0.350 

4 digits, direct 

D.l.L. 

2.000 X 0.900 

3401 

0.400 

372 digits, direct 

S.I.L. 

2.500 X 1.100 

3450 


372 digits, duplex 

S.I.L. 

1.960 x 0.950 

4400 


4 digits, AM, PM, S, 
bell, direct 

D.l.L. 

1.960 x 0.950 

4451 


472 digits, over-range, 
direct 

D.l.L. 

2.005 x 1.200 

4455 


472 digits. Lobat, direct 

D.l.L. 

2.000 X 1.200 

5400 


5 digits, direct 

D.l.L. 

2.000 X 1.200 

3451 

0.433 

372 digits, direct 

D.l.L. 

1.960 x 0.950 

3501 

0.500 

372 digits, direct 

S.I.L. 

2.000 X 1.200 

3551 


372 digits, over-range, 
direct 

D.l.L 

j 2.000 x 1.200 

3555 


372 digits, Lobat, direct 

O.I.L. 

2.000 x 1.200 

3557 


372 digits, AM, PM, bell, 
direct 

D.l.L 

2.000 x 1.200 

4500 


4 digits, direct 

D.l.L. 

I 2.000 X 1.200 

4500 (IVI3) 


4 digits, triplex 

DLL 

2.000 X 1.200 

6500 


6 digits, direct 

D.l.L. 

2.750 X 1.200 

8500 


8 digits, direct 

D.l.L. 

3.695 x 1.200 

3452 

0.531 

372 digits. AM, PM, AL, 
bell, direct 

D.l.L. 

1.960 x 1.079 

3751 

0.700 

372 digits, over-range, 
direct 

D.l.L. 

2.750 X 1.500 

4700 


4 digits, direct 

D.l.L. 

2.750 x 1.500 

4707 


4 digits, PM, direct 

S.I.L. Elastomer 

1 3.250 x 1.250 

5700 


5 digits, direct 

D.l.L. 

3.200 X 1.500 

6700 , 


6 digits, direct 

D.l.L. 

3.695 X 1.500 

31030 

1.000 

3 digits, direct 

D.l.L. 

3.695 X 1.800 

31051 


372 digits, over-range, 
direct 

D.l.L. 

3.695 X 1.800 

41000 


4 digits, direct 

D.l.L. 

3.695 x 1.800 

41051 


472 digits, over-range, 
direct 

D.l.L. 

4.000 X 1.800 


Bar Graph Displays 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

l■llllllllllllllllllllllll^llll 
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Excel ix LCD 
Model # 

Bar Height 
(inches) 

. 

Display Format 

Connector 

Glass Size 
(inches) 

0520 

0.156 

32 bars x 2 lines, direct 

Elastomer 

2.750 X 1.200 

0620 

0.230 

9 bars x 2 lines, direct 

D.l.L. 

1.900 x 1.100 

0320 

0.300 

9 bars x 2 lines, direct 

D.l.L. 

3.100 X 1.300 

01420 

1.400 

20 bars x 1 line, direct 

S.I.L. 

5.300 X 1.900 



Excel ix LCD 
Model # 

Character 
Height (in.) 

Display Format 

Connector 

Glass Size 
(inches) 

4540 

0.500 

4 characters, direct 

D.l.L 

3.500 x 1.150 

8540 


8 characters, triplex 

D.l.L. 

3.700 X 1.200 

12540 


12 characters, triplex 

D.l.L. 

5.750 X 1.200 

16540 


16 characters, triplex 

D.l.L. 

7.250 X 1.200 

11040 

1.000 

1 character, direct 

S.I.L. Elastomer 

1.000 X 1.750 


Light Valves 


Excel ix LCD 
Model # 

Window 

Size (In.) 

Display Format 

Connector 

Glass Size 
(inches) 

LV001 

0.375 X 0.375 

1 square, direct 

D.l.L. 

0.500 X 0.700 

LVb02 

1.800 X 0.700 

2 triangles, direct 

D.l.L. 

2.000 X 1.100 

LV003 

1.800 x 0.700 

1 rectangle, direct 

D.l.L. 

2.000 x 1.100 


Dot Matrix Display Module 


Item No. 

No. of 
Display 

Ch. X line 

External 
Dimension 
WxHxT 
(mm) (max) 

EHective 
Viewing Area 
WxH 
(mm) 

Character 

Dimension 

WxH 

(mm) 

Driving 

Method 

(duty) 

1610 

16x1 

80x36x10 

64.3x13.8- 

3.07x5.73 

1/16 

1610L 

16x1 

80 X 36 X 15 

64.3x13.8 

3.07x5.73 

1/16 

1610C 

16x1 

80 X 36 X 10 

64.3x13.8 

3.07x5.73 

1/16 

1610CL 

16x1 

80 X 36 X 15 

64.3x13.8 

3.07x5.73 

1/16 

1610CR 

16x1 

80x36x10 

64.3x13.8 

3.07x5.73 

1/16 

1620-30 

16x2 

85x30x10 

62.4x16 

2.78x4.27 

1/16 . 

1620-35 

16x2 

85x35x10 

62x17.6 

2.96x4.86 

1/16 

1620-44 

16x2 

85x44x10 

62x17.4 

2.96x4.86 

1/16 

1620-30L 

16x2 

85 x 30 X 15 

62.4x15.9 

2.78x3.27 

1/16 

1620-35L 

16x2 

85 X 35 X 15 

62x17.6 

2.96x4.86 

1/16 

1620-44L 

16x2 

85x44x15 

62x17.4 

2.96x4.86 

1/16 

1640 

16x4 

87x60x10 

61.8x25.2 

2.95x4.15 

1/16 

2020 

20x2 

116x36x10 

82x18.3 

3.2x4.85 

1/16 

2020L 

20x2 

116x36x15 

82x18.3 

3.2x4.85 

1/16 

2020C 

20x2 

116x36x10 

82x18.3 

3.2x4.85 

1/16 

2020CL 

20x2 

116x36x15 

82x18.3 

3.2x4.85 

1/16 

2420 

24x2 

116x36x10 

82x18.3 

2.7x4,85 

1/16 

4020 

40x2 

182x36x10 

154x15.3 

3.2x4.85 

1/16 
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PERFORMANCE SPECIFICATIONS 


PARAMETER 

UNITS 

MIN. 

TYP. 

MAX. 

Operating Voltage 

V 

3 

5 

10 

Operating Frequency 

Hz 

30 

60 

120 

Current* 

fxA 


3 

10 

Capacitance* 

Pf 


3,000 


DC Resistance* 

MQ 

20 



Allowable DC Offset 

mV 



50 

Response Times (25°C) 





Rise to 90% ON 

ms 


30 

i 50 

Decay to 10% OFF 

ms 


50 

100 

Contrast Ratio 



20:1 


Viewing Angle (at 5V) 



±75° 


Operating Temp. Range 

°C 

-30 


85 

Storage Temp. Range 

°C 

-30 


85 

Estimated Life 

hrs. 


50,000 



* All Segments ON. Specifications are for SVz digit 0.5"DH LCDs. 

5-4, Stryker Lane • Hillsborough Industrial Park • Belle Mead, NJ 


ORDERING INFORMATION 


Excelix-1 

Part Number 

OPTICAL MODES:- 

R Reflective 
T Transmissive 
S Transflective 
O No Polarizer 

PRINTING MODES:- 

P Positive Printing 

(dark segments on light 
background) 

N Negative Printing 
(light segments on dark 
background) 

O No Polarizer 



DEVIATION: 

0 Standard, Epoxied Pins 
0.100" center-to-center 

1 Snap on Terminal 

0.100" center-to-center 

2 No Pins 

Conductive Pads Up 

3 No Pins 

Conductive Pads Down 


POLARIZERS: 

H Standard 
Q High Humidity* 
O No Polarizer 


EEM 1989 


Park • Belle Mead, NJ 08502 • Tel. (201) 874-4747 


For manufacturers’ sales offices, see yellow pages 


* Q-type polarizer is less bright than H-type. 

FAX. (201) 874-3278 • TWX. 9103339588 


B-1079 










































2450 


DISPLAYS. READOUTS. & CRTs 


2450 



FUJITSU 


PLASMA DISPLAY UNIT 
FPF8050HFUGA 

(640 X 400 DOT GRAPHIC DISPLAY) 



The Fujitsu FPF8050HFUGA plasma display unit 
consists of an AC gas discharge plasma display 
panel with memory function (bi-stable characteris¬ 
tic) and its driver circuits. 


FEATURES 

• Bright, clear display 

The black-face panel with high brightness gives a 
clear display even in bright places. 

• Easy-to-use CRT interface 

This unit can be connected to all types of systems 
equipped with common CRT interface. 

• Compact panel 

The higher integration of drive and logic circuits 
makes the display compact and thin, resulting in 
a total system that is more compact. 

• No flicker and warp 

The AC memory panel gives an easy to view 
display, without flicker and warp. 

• High reliability 

The unit is reliable because the panel structure 
employs Fujitsu’s unique protective film and the 
drive and logic circuits are highly integrated. 


UNIT SPECIFICATIONS 

Display panel - FPF8050HFUGA 

Number of display dots—640 x400 dots (256,000 dots) 

Dot pitch —0.33mm (0.013in.)x0.33mm(0.013 in.) 

Dot size —0.2mm (0.008 in.) dia. 

Effective display area— 132(V) mm (5.197 in.) x 
Dimensions— 2i1(H) mm (8.307 in.) 

Display color—Neon orange 
Brightness—150 cd/m2 
Contrast ratio—20:1 min. 

Visual angle—120° min. 

Weight—Approx. 1.7kg (with metal fittings) 

Exterior dimensions—See diagram of exterior dimensions 


BLOCK DIAGRAM 



Vcc—Vs Vs Ve Vw GND 


ABSOLUTE MAXIMUM RATINGS 


ENVIRONMENTAL CONDITIONS 


Item 

Symbol 

Value 

Unit 

Sustain voltage 1 

Vs 

125 

V 

Sustain voltage 2 

-Vs 

-125 

V 

Write voltage 

Vw 

180 

V 

Erase voltage 

Ve 

40 

V 

Logic voltage 

Vcc 

7 

V 


INTERFACE 

Interface signals (TTL-compatible) 


Item 

Symbol 

Value 

Unit 

Operating temperature 

Top 

0~50 


Operating humidity 

RHop 

20-85 

% 

Storage temperature 

Tstg 

-20-70 

®c 

Storage humidity 

RHstg 

20-85 

% 

Vibration 

V 

2 

G 

Shock 

S 

40 

G 

Pressure 

(non-operating) 


340-1114 

mb 


Signal 

Symbol 

Function 

Display data signal 

DATA 

The serial dot data which is input synchronized with the leading edge of the clock signal. 

Dots are lit at logical High and are not lit at logical Low. 

The diagram below shows the relation between display data and display dots. 

Clock signal 

CLK 

The input signal which controls the input timing of the display data. 

Dot data is read into the shift register at the leading edge of the signal. 

The number of clock signals during the period Hsync is 640. 

Line synchronous signal 

Hsync 

The input signal which controls the scanning timing of the line-electrode. Address increment to 
select the next line-electrode is done at the trailing edge of each signal. 

Frame synchronous signal 

VsYNC 

The input signal which controls the refresh speed of the screen. The scanning position returns to 
the first line-electrode (home position) at the trailing edge of the Vsync 

Brightness control signal 

B. CONT 

The input signal which controls the screen brightness. 

Brightness is at its maximum at logical H, and is 50% of the maximum at logical L. 


EXTERIOR DIMENSIONS 


2 93t0.5 <1 1.635*0.020) 



CONNECTOR PIN ASSIGMENT 

Connector for signal connections 
(FCN-605Q016-G/S) 


Pin No. 

Signal 

Pin No. 

Signal 

1 

N.C. 

2 

N.C. 

3 

N.C. 

4 

S. GND 

5 

DATA 

6 

S. GND 

7 

N.C. 

8 

S. GND 

9 

Hsync 

10 

S. GND 

11 

Vsync 

12 

S. GND 

13 

B. CONT 

14 

S. GND 

15 

CLK 

16 

S. GND 


Connector for power supply 
connections (FCN-815P009-TA) 


Pin No. 

Signal 

1 

Vcc 

2 

GND (L) 

3 

-Vs 

4 

GND (H) 

5 

-hVs 

6 

Vw 

7 

N.C. 

8 

Ve 

9 

N.C. 


Recommended 
connectors: 
FCN-813J009-A 
housing (attached): 
FCN-813J-T/Q contact 
tor manual use 
(attached); 

FNC-813J-T/R contact 
for automatic use 


OPERATION RATINGS (may be changed to improve characteristics) 


item 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Supply voltage 1 for sustain 

Vs 

85 

95 Note 1 

105 

V 

Supply current 1 for sustain (Vs=95V) 

X 

_ 

75 

160 

mA 

Supply voltage 2 for sustain 

-85 

-95 Note 2 

-105 

V 

Supply current 2 for sustain {-Vs= -95V) 

—Is 

— 

-75 

-160 

mA 

Supply voltage for writing 

Vw 

150 

165 Note 3 

175 

V 

Supply current for writing (Vw=165V) 

Iw 

— 

10 

20 

mA 

Supply voltage for erase 

Ve 

38 

40 

42 

V 

Supply current for erase (Ve=40V) 

Ie 

_ 

100 

150 

mA 

Supply voltage for logic . 

Vcc 

_ ■ 

5.0 

5.25 

V 

Supply current for logic (Vcc=5V) 

Signal input voltage (H-level) 

Icc 

V,H 

2.4 

0.35 

0.5 

5.25 

A 

V 

Signal input current (H-level) (Vih=2.75V) 

J.H 

— 

— 

20 


Signal input voltage (L-level) 

V,L 

_ 

_ 

0.4 

V 

Signal input current (L-level) (Vil=0.4V) 

111 

- 

— 

-16 

mA 


Note 1: The power source is required to be variable from 80 to 110V DC. 
Note 2: The power source is required to be variable from - 80 to - 110V DC. 
Note 3: The power source is required to be variable from 150 to 175V DC. 


INTERFACE SIGNAL CHART 




Item 

Min. 

Typ. 

Max. 

Unit 

1 

Tvsync 

A cycle of frame 
synchronous signal 

16.8 

25 


ms 

2 

twv 

Pulse width of frame 
synchronous signal 

2 



IxS 

3 

tvH 

Delay time, VsyncHsync 

1 



US 

4 

tHV 

Delay time, Hsync"Vsync 

2 



flS 

5 

Thsync 

A cycle of line 
synchronous signal 

40 

60 

80 

fxS 

6 

twH 

Pulse width of line i 

synchronous signal 

2 



flS 


tnc 

Delay time, H^^-CLK 

1 



fJLS 

8 

tCH 

Delay time, CLK-Hsync 

0.5 



flS 

9 

Tclk 

A cycle of clock signal 

45 

80 

110 

ns 

10 

twCLK, 2 

Pulse width of clock 
signal* 

22 

.0 


ns 

TP 

tsUD 

Data set up time 

20 

40 


ns 

12 

tHD 

Data hold time 

22 i 

40 


ns 


‘Recommended ratio between twciK, arid Xvjclkz'^'^ 


FUJITSU 
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LIQUID CRYSTAL DISPLAYS 

LCD 

Division of Standish Industries Inc. 

W7514 Hwy. V • Lake Mills, Wl S3SS1 
Phone 414/648-2315 • Fax 414/648-8696 

Hamlin LCD built their first display in 1972 — and since that time 
has maintained the leading edge position in LCD technology and 
manufacturing methods. That expertise and experience provides 
Hamlin the unique ability to supply custom designed LCDs, in 
quantities from 100 to 100,000, that meet exact 
customer requirements. 

DIRECT DRIVE LCDs 


For detailed product 
information send for the 
Hamlin LCD Catalog. The 
24-page catalog provides 
complete information 
about our standard LCDs 
plus application and 
design recommendations 
for custom LCDs. Also 
included are examples of 
color and backlighted 
techniques, theory of 
operation, and quality 
assurance and test 
standards. 
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MODEL 3900-365-X20 MODEL 3901-365-X20 MODEL 3902-365-X20 MODEL 3906-365-X20 MODEL 3918-365-X20 


I III 11111 M i 111 i M 11 iTTTi 
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MODEL 3919-365-X20 MODEL 3920-365-X20 


-uumniiiimiiiiimiiiiniiii] 


O 0-C 
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MODEL 3922-365-X20 



Min. 

Typ. 

Max. 

Operating Voltage 

4 

7 

15 

DC Drive Component Allovuable 


50 


Operating Frequency Range 

30 

60 

100 

Current (all segments on)* 


5 

20 

Capacitance (all segments on)* 


3000 


DC Resistance (all segments on)* 


50 


Visual Threshold 




10%ON<§>25®C 


2.2 


10%ON@ 0°C 


2.4 


90%ON@25°C 




90%ON@ 0‘>C 


3.2 


Typical Response Time* 




(T on and T off) at 25°C 

Less than 45 ms total 

Segment ON (TA = 25X) 


15 

20 

Segment OFF (TA = 25^0) 


30 

60 

Segment ON (TA = 0®C) 


50 

180 

Segment OFF (TA = 0°C) 


150 

320 

Contrast Ratio 


20:1 


Operating Temperature Range 

—201 


■•■85 

Storage Temp^ture Range 

—55 


•f85 

Expected Life 




Viewing Angle— From Normal 


±75°@7V 




±60°(g)6V 




±45°@5V 



. . : -iiuiiiiimm m 

MODEL 3975-365-X20 


ORDERING I 

NFORMATION 

PART 

NUMBER 

DESCRIPTION 

GLASS SIZE 

LIST 

PRICE 

3900- 365-X20 

3901- 365-X20 

3902- 365-X20 
3906-365-X20 
3918.365-X20 

4.0 digit (.35") 40 contacts 
3.5 digit (.5") 40 contacts 
3.5 digit (.5") 40 contacts 
4.0 digit (.5") 40 contacts 
6.0 digit (.5") 50 contacts 

2.00" X 0.90", 0.70" 
2.00" X 1.20", 0.90" 
2.00" X 1.20", 0.90" 
2.00" X 1.20”, 0.90" 
2.75" X 1.20", 0.90" 

16.28 

17.13 

17.13 

17.13 

21.48 

3919- 365-X20 

3920- 365-X20 
3922-365-X20 
3935-365-X20 
3975-365-X20 

6.0 digit (.7") 50 contacts 
6.0 digit (1.0") 70 contacts 
8.0 digit (.5") 68 contacts 
2.0 digit (.5") 18 contacts 
Single 32-Bar Graph 35 
contacts 

3.70" X 1.50", 1.20" 
5.40" X 1.80", 1.50" 
3.70" X 1.20", 0.90" 
1.20" X 1.20", 0.90" 
4.00" X 1.20", 0.90" 

23.40 

48.23 

24.15 

15.50 

31.59 



uuuin: 

MODEL 3935-365-X20 


* for a 4 digit (V 2 ") instrument LCD (3906) 

1 Typical combined ON and OFF times of: 0.8 sec @ - 20*^0 


MODEL 4201-365-X20 MODEL 4284-365-X20 


ORDERING INFORMATION 


Minimum operating temperature is chosen as temperature at which one 
update per second is possible. Temperature compensation may be required to 
i^icTest Voltage = 6 Vrms @ 60 Hz realize satisfactory operation over entire operating temperature range. 


PART 

NUMBER 

DESCRIPTION 

GLASS SIZE 

LIST 

PRICE 

4201-365-X20 

4.5 digit (.4") 44 contacts 

2.0" X 1.050", 0.9" 

16.28 

4284-365-X20 

8 Char., 5x7 dot matrix (.3") 
48 contacts 

2.5" x 0.8", 0.6" 

18.95 

4285-365-X20 

16 Char., 5 x 7 dot matrix (.3") 
88 contacts 

4.rx0.9",20.r 

22.91 



MODEL 4285-365-X20 


MULTIPLEX LCDs 


DC Drive 

Component 

Allowable 

Operating 

Frequency Range 
Current 

Consumption * 
Capacitance 

Min. Typ. Max. 

100 

30 250 

3 5 

1200 

Visual Threshold 


10% ON 

2.2 

dvfdt 

-9 

Typical Response 


Time * 


T on @ 25®C 

15 

Toff® 25®C 

30 

T on @ 20°C 

50 

T off @ 0°C 

150 

Operating 


Temperature 


Range * * 

- 20 80 

Storage 


Temperature 


Range 

- 55 80 


/.S.8.8.8 
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^HITACHI* 

Hitachi America, Ltd. 
Monochrome Liquid Crystal Displays 


Leadership in Technology 

Hitachi has been a pioneer in LCD research and develop¬ 
ment ever since the infancy of commercial LCD technol¬ 
ogy. Hitachi involvement in LCD technology began in 
1968, with basic research on the electro-optical proper¬ 
ties of liquid crystal materials. 

Since then, Hitachi expertise has led to a number of 
important firsts in the LCD industry: 

■ The first production TN-FE mode numerical LCDs 
for wristwatch applications. 

■ The first LSIs for driving matrix LCDs. 

■ The first LCDs for television applications. 

■ The first production Super Twist LCD. 

■ The first LCDs for use in an automotive instru¬ 
ment panel. 

■ The first production of large-size full color active 
matrix LCDs. 

LCDs Provide a Number of Key Benefits For 
Your Design 

LCDs have a unique combination of features and benefits 
unmatched by other display technologies. 

Low power requirements 
Unlike CRT and gas plasma displays, LCDs are 
inherently low power devices. Typically, they exhibit 
power consumption of less than 10uw/cm^ and operate 
with power supply voltages of 8VDC or less. 

As a result, LCDs are ideal for portable or battery- 
powered applications where power consumption must be 
as low as possible. For those applications powered from 
the AC line, a liquid crystal display can mean a smaller, 
less expensive power supply. 

High readability 

Clearly, one of the most important qualities of any dis¬ 
play is that it be easy to read. In this regard, LCDs excel. 

Their flickerless display means improved readability 
with less eye strain and fatigue. And, because of their 
optically passive nature, bright ambient light makes them 
even easier to read. 

Compact packaging 

LCDs are thin, compact, and lightweight. While 
obviously ideal for portable applications, these qualities 
can help make possible the new generation of “small 
footprint” electronics. 

Easy integration into your design 
Because of their simple interfacing and power supply re¬ 
quirements, LCDs get your design to market faster, with 
less design cost. 

Highly rugged construction 

LCDs don’t rely on fragile glass envelopes or complicated 
structures as do other display technologies. This gives 
them better durability, making your design more reliable. 


Cost-effective design 

Hitachi’s LCDs are cost-effective design solutions because 
Hitachi’s highly automated manufacturing process results 
in lower prices per unit. Standard interfaces and low pow¬ 
er requirements also contribute to more cost-effective 
designs, and help reduce your overall system costs. 

Hitachi Delivers the Right LCD Solution 
for Every Application 

Being the leader in LCD technology, Hitachi offers all 
types of liquid crystal displays. 

Twisted Nematic (TN) 

TN was the first successful LCD technology to be used 
on a far-reaching basis. Its combination of low power 
consumption, low voltage requirements, good visibility 
under bright ambient light, and its compact size and low 
weight gave it many advantages over previous display 
technologies. Even today, the TN LCD continues to 
enjoy widespread use in cost-constrained consumer 
and commercial applications. 

Super Twisted Nematic (STN) 

STN represents a refinement of basic TN technology. 

A single layer of glass is used, but the twist angle of the 
liquid crystal molecules is greater, allowing improved 
contrast and viewing angle. STN LCDs can often be 
recognized by their characteristic blue coloration. 

Double Super Twisted Nematic (DSTN) 

With their move into high-end applications such as lap¬ 
top computers, LCDs continue to remain the preferred 
display technology. DSTN adds an extra color compen¬ 
sating liquid crystal glass substrate to provide an almost 
pure black-and-white display with little color tinge. It 
has twice the contrast of STN, and an improved 
viewing angle. 

DSTN typically requires fluorescent backlighting. 
This option adds weight, thickness, power consumption, 
and cost to the module itself, but delivers high brightness 
and high contrast. 

Super Twisted Nematic with Film (Film STN) 

Film STN offers excellent black-and-white image quality 
without the trade-offs associated with DSTN. This LCD 
technology replaces the extra glass layer of DSTN with 
an ultra-thin polymer compensating film. The result is 
improved light transmission which allows the use of a less 
powerful backlight. Compared with the DSTN, the new 
Film STN weighs 50% less, reduces thickness by 75%, 
consumes 60% less power, and features a viewing angle 
which is 25% wider. 

The following two pages give you key specifications 
for our graphic, character, and segment LCD modules. 
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0 HITACHI 

Graphic LCD Modules 

Hitachi graphic LCD modules provide clear, detailed 
displays of graphics, symbols, and all types of alphanu- 
merics. They have resolutions ranging from 240 x 64 to 
1120 X 780, giving you the right display for virtually any 
application. All have built-in drivers, and some models 
even include built-in controllers. Hitachi also has avail¬ 
able graphic LCD modules with electroluminescent (EL) 


Graphic LCD Modules (without backlight) 


Hitachi America, Ltd* 

panel backlight, or cold cathode fluorescent (CCFL) lamp 
backlight. Contact Hitachi for packaging, backlighting, 
and transmission options which let you custom-configure 
LCD modules for your specific application. 

*Excluding the backlight 
t Twisted Nematic (TN) 

■Double Super Twisted Nematic (DSTN) 

■■Film Super Twisted Nematic (Film STN) 

1 Transflective Display 

2 Consult factory for final specifications 


Part No. 

No. of dot 

External dimensions 

Effective viewing 
area 

Dot size 

Driving 

method 

Recommended 
power supply 

Power 
consump¬ 
tion (typ.) 

Wx H 

WxHxT 

Wx H 

Wx H 


> 

Q 

Q 

> 

VEE-VSS 


(dot) 

(mm) 

(mm) 

(mm) 

(Duty) 

(V) 

(V) 

(mW) 

LM200t 

240 X 64 

180 X 75 X 13.8 max. 

132 X 39 

0.48 X 0.48 

1/32 

+ 5 

-5 

25 

LM258X 

240 X 64 

149 X 57 X 13 max. 

117 X 41 

0.44 X 0.44 

1/64 

+ 5 

- 12 

66 

LM300XM 

240 X 64 

180 X 75 X 10.9 max. 

132 X 39 

0.48 X 0.48 

1/32 

+ 5 

-9 

33 

LM221XB 

240 X 128 

180 X 120 X 13.8 max. 

148 X 75 

0.50 X 0.50 

1/64 

+ 5 

- 13.5 

130 

LM238XB 

240 X 128 

180 X 120 X 13.8 max. 

131.95 X 75 

0.50 X 0.50 

1/64 

+ 5 

- 13.5 

210 

LM213XB 

256 X 64 

184 X 75 X 12 max. 

149.6x43 

0.51 X 0.51 

1/64 

+ 5 

- 10.5 

250 

LM246X 

320 X 256 

168 X 150 X 13.5 max. 

142 X 115 

0.38 X 0.38 

1/128 

+ 5 

-20 

76 

LM211XB 

480 X 64 

270 X 82 X 13 max. 

240 X 38 

0.44 X 0.44 

1/64 

+ 5 

- 10.5 

130 

LM215XB 

480 X 128 

270 X 110 X 11.5 max. 

242 X 69 

0.43 X 0.43 

1/64 

+ 5 

- 13.5 

100 

LM236XB 

640 X 200 

270 X 149 X 13.5 max. 

239 X 104 

0.32 X 0.46 

1/100 

+ 5 

- 14.5 

170 

LM280XM 

640 X 200 

270 X 104 X 13 max. 

236.4 X 78 

0.33 xO.33 

1/200 

+ 5 

-20.5 

180 

LM254XP 

640 X 200 

270 X 150 X 16 max. 

234 X 104 

0.32 X 0.46 

1/200 

+ 5 

-21.5 

190 

LM755CXGP 

640 X 400 

270 X 198 X 13.5 max. 

236 X 153.6 

0.33 X 0.33 

1/200 

+ 5 

-21.5 

250 

LMG6010XUFR” 

640 X 480 

285 X 217 X 7 max. 

216 X 163 

0.30 X 0.30 1 

(2) 

(2) 

(2) 

1,330* 

LMG6011XUFT(1)« 

640 X 480 

285 X 217 X 7 max. 

216 X 163 

0.30 X 0.30 
_ 1 

(2) 

(2) 

(2) 

1,330* 

LM268CXP 

740 X 540 

290 X 214 X 15.5 max. 

241 X 174 

0.28 X 0.28 

1/270 

+ 5 

+ 32 

650 


EL Backlighted Versions 


Part No. 

No. of dot 

WxH 

(dot) 

External dimensions 

WxH xT 

(mm) 

Effective viewing 
area 

WxH 

(mm) 

Dot size 

WxH 

(mm) 

Driving 

method 

(Duty) 

Recommended 
power supply 

Power 
consump¬ 
tion (typ.) 

(mW) 

vdd-vss 

(V) 

VEE-VSS 

(V) 

LM300XN 

240 X 64 

180 X 75 X 10.9 max. 

132 X 39 

0.48x0.48 

1/32 

+ 5 

-9 

33* 

LM313XBN 

256 X 64 

184 X 75 X 12 max. 

149.6x43 

0.51 X 0.51 

1/64 

+ 5 

- 10.5 

250* 

LM315XBN 

480 X 128 



0.43 X 0.43 

1/16 

+ 5 

-13.5 

nmHifl 

LM674XGNR 

640 X 200 


243 X 114 


1/100 

+ 5 

-15.0 

250* 

LM254XNP 

640 X 200 

270 X 150 X 16 max. 

234 X 104 

0.32 X 0.46 

1/200 

+ 5 

-21.5 

450* 

LM272CXGNR 

640 X 400 

270 X 198 X 14 max. 

236 X 153.6 

0.33 xO.33 

1/200 

+ 5 

-21.5 

640* 

LMG6011XUFE« 

640 X 480 

285 X 217 X 7 max. 

216 X 163 

0.30 X 0.30 

(2) 

(2) 

(2) 

1,330* 


CCFL Backlighted Versions 


Part No. 

No. of dot 

WxH 

(dot) 

External dimensions 

WxHxT 

(mm) 

Effective viewing 
area 

WxH 

(mm) 

Dot size 

WxH 

(mm) 


Recommended 
power supply 

Power 
consump¬ 
tion (typ.) 

(mW) 


VEE-VSS 

(V) 

LM384XF 

640x200 

289 X 150 X 30 max. 

234x 104 

0.32 X 0.46 



Bsa 

500* 

LM383XF 

640 x 400 

292 X 201 X 30 max. 

236 X 153.6 

0.33 X 0.33 


+ 5 



LM383CXFfl 

640 X 400 

292 X 201 X 30 max. 

236 X 153.6 

0.33 X 0.33 

1/200 

+ 5 

-21.5 

730* 

LM296DXF" 

640 X 400 

292 X 198 X 21.0 max. 

234x 150 

0.32 X 0.32 

1/200 

+ 5 

-24.0 

454* 

LM298DXF" 

640 X 480 

285 X 217 X 22.0 max. 

216 X 163 

0.30 X 0.30 

1/240 

+ 5 

+ 32 

1,330* 

LMG9000ZZZ* 

1120x780 

316 X 230 X 31 max. 

236 X 166 

0.185x0.185 

1/390 

+ 5 

+ 38.0 

2,500* 


Note: All part numbers listed above, unless otherwise noted, are Super Twisted Nematic (STN). 
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Monochrome Liquid Crystal Displays 


Character and Segment LCD Modules 

Hitachi character LCD modules are ideal for general^ 
purpose character display applications where numbers, 
letters, and symbols are presented. These products dis' 
play 160 types of 5 x 7 dot character fonts, and 32 types 
of 5 X 10 dot character fonts. 

Hitachi’s broad line includes character LCD modules 
ranging from 1 to 4 lines in length, up to a maximum of 


40 characters. A choice of EL or LED backlighted ver¬ 
sions provides clear, highly legible displays. All models 
include built-in drivers and controllers. 

Segment display LCD modules are well-suited for 
cost-effective 7-segment display applications. These 
products feature a built-in controller and driver, and 
operate from a single 5 volt power supply. 


Character LCD Modules (without backlight) 


Part No. 

No. of char. 

(Char. X line) 

External dimensions 

WxHxT 

(mm) 

Effective viewing 
area 

Wx H 

(mm) 

Character 

dimensions 

Wx H 

(mm) 

Driving 

method 

(Duty) 

Recommended 
power supply 

vdd-vss 

(V) 

LM054 

8x1 

84 x44 

X 12 max. 

61 x15.8 

6.45 X 9.4 

1/8 

+ 5 

LM015 

16 X 1 

80x36 

x 12 max. 

64.5 X 13.8 

3.15 X 5.5 

1/8 

+ 5 

LM568F 

16 X 1 

122x33 

X 12 max. 

99.0 X 13.0 

4.84 X8.06 

1/8 

+ 5 

H2570 

16x1 

80x36 

X 12 max. 

64.5 X 13.8 

3.15x7.9 

1/11 

+ 5 

LM020L2 

16 X 1 

80x36 

X 12 max. 

64.5x13.8 

3.07 X 5.73 

1/16 

+ 5 

LM070L 

20 X 1 

105 X 39.0 X 11 max. 

84.0 X 13.0 

3.2 X 5.2 

1/8 

+ 5 

LM038 

20 X 1 

182 X 35,5 X 13 max. 

154.0 x 15.3 

6.7 x9.4 

1/8 

+ 5 

LM027 

24 X 1 

126 X 36 

X 12 max. 

100 X13.8 

3.15 X 7.9 

1/11 

+ 5 

H2571 

32 X 1 

174.5x33 

X 13.4 max. 

132.5 X 14 

3.15 X 7.9 

1/11 

+ 5 

H2572 

40 X 1 

182 X 35.5 

x 13 max. 

154.0 X 15.3 

3.15 X 7.9 

1/11 

+ 5 

LM058 

40 X 1 

290 X 60 

X 13 max. 

245 x 19 

4.82 X9.36 

1/8 

+ 5 

LM052L2 

16 X 2 

80 x36 

x 11 max. 

64.5 X 13.8 

2.95 X 3.8 

1/16 

+ 5 

LM016L2 

16 x2 

84 x44 

X 12 max. 

61 X15.8 

2.96 X4.86 

1/16 

+ 5 

LM016XMU 

16 X 2 

84 x44 

x 12 max. 

61 X15.8 

2.96 X 4.86 

1/16 

+ 5 

LM032L2 

20x2 

116 X 39 

X 13 max. 

83 X18.6 

3.2 X4.85 

1/16 

+ 5 

LM032XML^ 

20 X 2 

116x37 

X 10.5 max. 

83 X18.6 

3.2 X4.85 

1/16 

+ 5 

LM060L 

24 X 2 

116 X 39 

X 13 max. 

83 X18.6 

2.7 X4.85 

1/16 

+ 5 

LM017L 

32 X 2 

174.5x33 

X 13.4 max. 

141.19 X 16.75 

3.45 X 4.85 

1/16 

+ 5 

LM107XML1 

40x2 

170x30 

x 11 max. 

150.1 X 15.1 

3.2 X4.85 

1/16 

+ 5 

LM018L2 

40x2 

182 X 35.5 X 13 max. 

154 X15.3 

3.2 X4.85 

1/16 

+ 5 

LM041L 

16 X 4 

87 x60 

X 12 max. 

61.8x25.2 

2.95 X 4.15 

1/16 

+ 5 

LM044L 

20 X 4 

98 x60 

x 12 max. 

76 X25.2 

2.95 x4.15 

1/16 

+ 5 


1 Yellow mode, Super Twisted Nematic (STN). 

2 EL backlight versions available. 


LED Backlighted Versions 


Part No. 

No. of char. 

(Char. X line) 

External dimensions 

WxHxT 

(mm) 

Effective viewing 
area 

W X H 

(mm) 

Character 

dimensions 

WxH 

(mm) 

Driving 

method 

(Duty) 

Recommended 
power supply 

Vdd-Vss 

(V)* 

LM087LN 

16 x 1 

90 x 36 X 14 max. 

64.5 X 13.8 

3.07x6.56 

1/16 

+ 5, (+5) 

LM086ALN 

16x2 i 

90 x 36 X 1 4 max. 

64.5 X 13.8 

2.95x3.8 

1/16 

+ 5,1-) 

LM093LN 

16 x2 

90 x44 X 13.8 max. 

61.0x15.3 

2.96 x4.86 

1/16 

+ 5, (+5) 

LM091LN 

20 X 2 

126 X 39 X 14 max. 

83 X 18.6 

3.2 x4.85 

1/16 

+ 5, (+ 5) 

LM092LN 

40 x2 

192 X 35.5 X 14 max. 

154 x15.3 

3.2 x4.85 

1/16 

+ 5, (+5) 


*<Vled) 

Segment Display LCD Modules 


Part No. 

No. of char. 

(Char. X line) 

External dimensions 

WxHxT 

(mm) 

Effective viewing 
area 

WxH 

(mm) 

Character 

dimensions 

WxH 

(mm) 

Driving 

method 

(Duty) 

Recommended 
power supply 

Vdd-Vss 

(V) 

LM039 

16x1 

87 X 27.5 X 11 max. 

64.7 X 13.3 

2.2 x6.4 

1/4 

+ 5 


Note; All part numbers listed above, unless otherwise noted, are Twisted Nematic (TN). 
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HOMALITE DISPLAY FILTERS AND SPECIFICATIONS 

LOW REFLECTANCE CONTRAST ENHANCEMENT FILTERS 


Product Description 


Grades of Material 


In designing instruments with LED, 
LCD, CRT>, gas discharge, plasma or 
vacuum fluorescent displays, an im¬ 
portant design consideration is the 
human engineering factor. 

For optimum contrast and readabil¬ 
ity, HomaliteT^^ display filters are avail¬ 
able in colors designed to meet re¬ 
quirements of a wide variety of dis¬ 
plays. Glare is reduced with a low re¬ 
flectance surface cast into the material 
—it can’t chip or peel. By increasing 
contrast and reducing glare, the dis¬ 
play can be read easily and accurately 
under varied lighting conditions. 


Because Homalite materials are 
thermosetting plastics, the display fil¬ 
ters are more rigid and resistant to im¬ 
pact, heat, abrasion and chemical at¬ 
tack than other plastic filters. 

All our filters can be cleaned with 
soap and water, acetone, chlorinated 
and other commercial solvents or com¬ 
mon glass cleaning preparations. 

Homalite representatives can pro¬ 
vide technical assistance to meet 
your design requirements. Sample 
chips in various colors are available 
upon request. 


INSTRUMENT DISPLAY FILTERS 


Sizes and 

Homalite can fabricate display 
filters to meet your requirements. 
This includes cutting to size, drill¬ 
ing holes, milling slots, steps and 
beveled edges, etc. Parts can be 
silkscreened, mirrored or coated 
for RFI/EMI shielding. See stan¬ 
dard CRT filter sizes. 

Homalite materials are available 
in standard thicknesses of 
X 2 ". and Vb". Other thicknesses 
from V 32 " to over 2 " are available 
upon request. 


Forms 

A protective, removable mask¬ 
ing is available on one or both 
sides of fabricated parts. If mask¬ 
ing is required, please specify 
when ordering. 

If you choose to fabricate your 
own display filters, you can order 
Homalite materials in sheet form 
in two sizes: 21" x 31" and 33" x 
45". Sheets will be supplied with 
masking on both sides. Instruc¬ 
tions for fabrication are available 
upon request. 


Filter Colors 


All grades shown below are available with LR (low-reflectance) surface. 



Description 

Properties 

UL 

Flammability 

Classification 

H-100 

Thermosetting 
polyester. 
Available in 
all colors. 

General purpose applica¬ 
tions. Excellent resistance 
to chemical attack. 
Scratch-resistant. 

UL94HB 

H-101 

Thermosetting 
polyester. 
Available in 
ail colors. 

For high temperature ap¬ 
plications, This self- ex¬ 
tinguishing, fire retardant 
grade offers good heat 
distortion resistance. 

UL94V-0 
(thicknesses 
Vb" and over) 
UL94HB 
(thicknesses 
up to Vb") 


Allyl diglycol 
carbonate. 
Available in 
clear and 
selected 
colors. 

Highest optical qualities. 
Abrasion resistant—30 to 

40 times more scratch- 
resistant than acrylics. 



Low Reflectance Surface 


Homalite filters reduce specular 
reflection associated with conven¬ 
tional face plates and filters. Un¬ 
like other filters, the low glare 
surface of Homalite filters is cast 
into the material. This surface is 
not a lamination or coating, so it 
cannot separate, chip, peel or rub 
off. 


The Homalite low-reflectance 
surface, referred to as “LR”, min¬ 
imizes glare and improves read¬ 
ability. 

Two low-reflectance surfaces are 
available. 


Homalite filters are available In 
a wide range of standard colors 
which are designed for use with 
commonly available displays. 
Homalite can also color match and 
prepare filter material for specific 
application requirements or to du¬ 


plicate the color of existing filters. 
Choosing the proper color will 
give sharp, clear characters with 
enhanced contrast between the in¬ 
formation displayed and the back¬ 
ground. 


LR-72—The most light diffusing surface. For mounting as 
close as possible to the light source, up to V 2 " 
distance. 

LR*92—For mounting from Vz" to 2" from the light source. 


Light Emitting Displays and CRT’S 


An ipiportant consideration in 
choosing the filter shade is the en¬ 
vironment where the instrument 
will be used. For instance, if the 
display will be viewed in bright 
sunlight, you would select a darker 
shade than if the display were 
used in a roorq with fluorescent 


lighting. 

Standard colors and spectral 
curves are as displayed. However, 
we would be pleased to match a 
specific color or work with you on 
a shade that meets your special 
application requirements. 


Liquid Crystal Displays 

Although LCD's do not emit Lr finish in clear or light gray 
light, reduction of glare from am- (1295) are recommended for this 

bient light greatly improves read- type of display, 

ability. Homalite materials with the 

Spectral Transmission Data 


Color 

Shade 

% Of 

Trans¬ 

mission 

Wave¬ 

length 

Nanometers 

Gray 

1245 

45 

N/A 


1250 

22 

N/A 


1265 

30 

N/A 


1295 

60 

N/A 

Green 

1425 

25 

565 


1436 

36 

500 


1440 

40 

565 


1452 

50 

505 

Red 

1600 

44 

655 


1670 

71 

655 

Amber 


24 

575 


1720 

34 

565 


1726 

46 

565 


1795 

25 

565 

Blue 



450 




440 


CRT FILTERS 


Typical filter configurations for 
CRT sizes 5" to 19" are shown be¬ 
low in contoured and rectangular 
shapes. For 5" to 15" filters, the 
standard thickness is Vie". For 19" 
filters, we recommend 3 /& 2 " thick¬ 
ness material. Other thicknesses 
available upon request. 

When ordering filters, the letter 
C or R after the (Diagonal) Filter 
Size denotes contoured or rec¬ 
tangular shape. The spherical ra¬ 
dius shown for each size applies 
to both contoured and rectangular 
Contoured 


shapes. 

Homalite will fabricate filters to 
the exact size and shape require¬ 
ment of specific monitors. For best 
results, please include measure¬ 
ments (width, length and spherical 
radius) to ensure proper fit. A 
mechanical assembly drawing of 
the monitor showing dimensions 
and mounting arrangements can be 
useful in establishing the proper 
configuration for your filter. 

Filters can be supplied with or 
without adhesive tape for mounting. 

Rectangular Curvature 



Standard 

Dimen¬ 

sions* 

5" 

Flit 

9" 

er Size (Diagor 
12" 

lal) 

15" 

19" 

A 

3.62 

5.87 

7.88 

9.50 

12.87 

B 

4.62 

7.97 

10.32 

11.83 

15.97 

C 

14.19 

22.00 

||||||||||^2i|i]||[||[ 

60.00 

15.00 

D 

13.38 



49.00 

32.60 

E 

0.44 

0.68 

0.75 

0.81 


F 

14 

27 

25 or 24 

25 or 24 

47 / 21 ** 


* All linear tolerances ±.030" ** Compound Radius 

Curvature radius tolerance (F) ±1" 


HOMALITE" 

11 BROOKSIDE DRIVE 
WILMINGTON, DELAWARE 19804, U.S.A. 
(302) 652-3686 TELEX 510-600-0874 
FAX (302) 652-4578 

Send For Engineering Builetin 126-128 
for Spectral Transmission Curves and 
Engineering Bulletin 135 for 
Material Properties Chart 


How to Order 


When placing an order for Homalite filters, 
please include the following information: 

Example 

1. Material grade 

H 100 

2. Type of LR surface 

LR 72 

3. Color number (or clear) 

1265 

4. Masking required (one side or both sides) 

2 Sides 

5. Size: 


For fabricated filters, indicate width x length, 
thickness and tolerances. Please include 
drawing if available (Preferred) 

10" X 8 " ±.030" 
X .062" ±.015" 

For sheet material, Indicate either 21" x 31" 
or 33" X 45" and thickness 

21" x31" 

For standard CRT applications, Include 
diagonal size and whether filter shape is 
contoured (C) or rectangular (R) 

12" R 
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Instrument Design Engineering Associates, Inc. 

1300 Pioneer Street, Suite B, Brea, CA 92621 

213/697-IDEA Fax: 213/690-1352 

(697-4332) 


QUALITY PRODUCTS are based on QUALITY IDEA PARTS 


‘IDEA’ = LED 


IDEA is a specialty company dealing exclusively in LEDs and LED-based compo¬ 
nents. If you need an LED, we either have it or will work with you to supply you with 
a product that will satisfy your need. The listing below is intended to show you 
some of the “IDEAs” we can provide! 


SEVEN SEGMENT DISPLAYS: 

Single Digit: 

0.3-in digit - 130, 530, 830, 930, 9301, 
9530 Series 

0.36-in digit - 136, 936, 9536 Series 
0.4-in digit - 940, 9540 Series 
0.43-in digit - 143, 543, 843, 943, 

9543 Series 

0.5-in digit - 150, 950, 952, 9521, 

9550 Series 

0.56-in digit - 156, 556, 956 Series 
0.6-in digit - 160, 960 Series 
0.63-in digit - 963 Series 
0.8-in digit - 880, 980 Series 
0.8-in Alpha-numeric - 180, 980 
Series 

1.0-in digit - 110, 9100 Series 
1.8-in digit - 9180 Series 
2.0-in digit - 9200 Series 
2.3-in digit - 123, 9230 Series 
4.0-in digit - 1400, 9400 Series 

Double-digit: 

0.3-in digit - 230, 2930, 2931, 

2932 Series 

0.4-in digit - 240, 2940, 2941 Series 
0.5-in digit - 250, 2950, 2951,2952 
Series 

0.54-in Alpha-numeric - 254, 2954 
Series 

0.56-in digit - 256, 2956, 29562, 

656, 29656 Series 
0.8-in digit - 2980 Series 

Triple-digit (0.56-in) - 356, 3956, 39561 
Series 

Quad-digit (0.56-in) - 4956, 49561 Series 




a 

u 

n 

u 

hi 

lol 

DO 

jij 


DOT-MATRIX DISPLAYS: 

0.7-in Matrix - 907, 9071 Series 

1.2- inMatrix-112, 912, 9121, 

9812 Series 

1.4-in Matrix -114,914 Series 
2.0-in Matrix - 120, 920 Series 

2.3- in Matrix - 123, 923, 9231, 

9623, 9823, 98231 Series 

3.0-in Matrix - 930, 9301 Series 
4.0-in Matrix - 1400,1401,9401, 

9402, 9403, 944 Series 
4.6-in Matrix - 9461,9462, 9463 
Series 

CLOCK MODULES: 

We offer 11 sizes of clock modules ranging from 
0.27-in to 4.0-in height, in direct, duplex and multi¬ 
plex drive mode, either common cathode or anode, 
usually in red or green. 


M IDEA DlSPUy FOR 
EVERYONE! 
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Industrial Products Division 


Intelligent Displays, and Much More 

lEE's Industrial Products Division offers as 
standard products a broad range of intelligent 
display modules, Incorporating a variety of 
display technologies. Nearly all include on¬ 
board intelligent controllers to handle display 
control, refresh, and character generation. 
Most modules have on-board power con¬ 
verters. These features greatly simplify the 
customer's design tasks. 

We also offer a wide assortment of acces¬ 
sories, including power supplies, contrast- 
enhancement filters, cables/connectors, and 
serial data converters. This comprehensive 
range of products, combined with the total 
customer support offered by our technical 
staff, helps make lEE the "one-stop" source 
for all your display needs. 

Vacuum Fluorescent Family 

The unbeatable combination of outstanding 
appearance, ease of use, and a broad choice 
of formats, have helped our FLIP™ intelligent 
VF display modules find wide use in applica¬ 
tions such as industrial, medical and test 
equipment. 

Display fields range from 10 to 240 bright, 
easy-to-read characters. The display color is a 
pleasant blue-green which may be filtered to 
any of a range of colors. 


The FLIP product family includes 14-segment 
and "No-Frills" budget lines, the "Industrial 
Strength" FLIP line, several ruggedized 
models, and a group of extended operating- 
temperature range models. Our newest 
models take advantage of surface-mount 
technology, for the ultimate in compact 
packaging. 

Liquid Crystal Family 

lEE's newest display technology is embodied 
in the DAYSTAR NOVA™ line of high- 
performance, ASCII-input LCD modules. 
Engineered for high reliability, they feature 
extra-large characters and an extra-wide 
operating-temperature range (-30 to +85°C). 

These low-power, compact modules are ideal 
for battery-operated portable equipment, 
especially when sunlight readability is a must. 
Optional electroluminescent back-lighting 
makes night-time viewing easy. 

The SUPERNOVA™ family uses advanced 
LCD technology in the transmissive mode to 
create extra-large (4 to 6") characters for 
signs, message centers, and factory-floor 
annunciators. Many eye-catching colorful 
effects are possible using fluorescent 
backlighting. 


DC Plasma Family 

Especially well-suited to high-information- 
content applications, ARGUS™ DC plasma 
display modules use neon-orange or green 
5x7 dot matrix panels to produce bright, 
easy-to-read, alphanumeric characters. Careful 
attention to package design has resulted in 
very compact modules. 

ARGUS AIM™ modules require only low- 
voltage ( + 5 and +11 to 29VDC) power sup¬ 
plies. High-voltage 1C drivers ensure max¬ 
imum reliability and power efficiency. 

Interactive Display Modules 

The PEP™ family of interactive touch-entry 
display modules includes models based on 
ARGUS and FLIP displays. These innovative 
operator interface modules helped establish 
the current trend towards touch-interactive 
displays. On the drawing boards now are 
several "full-dot" graphic-type PEP modules 
using advanced DC plasma technologies. 

V.I.P.™ is an Interactive display system which 
Integrates a VF display with a metal-dome 
key pad. It is ideal for a variety of applica¬ 
tions including small machine tools, process 
control, and test equipment. Several standard 
display/keypad formats are available. 



Large Character 
4x20 
VF Display 


Low Cost 
2x24 
VF Display 


Large Character 
1 x8 

LCD Display 

4x40 

LCD 

Module 


Low Power 
DC Plasma Display 


Interactive Touch 
DC Plasma Display 


4" to 6" 
LCD Modules 


2x40 VF 
Interactive 
Mini-Terminal 




INDUSTRIAL ELECTRONIC ENGINEERS, INC. 
7740 Lemons Avenue 
Van Nuys, California 91409-9234 
Tel: (818) 787-0311 • Telex: 4720693 EE IPD 
FAX: (818) 901-9046 (G2/G3) 
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INFODEX 

DISPLAY SYSTEMS TECHNOLOGIES 


Precision, functional design, reliabil¬ 
ity - the qualities that keep electron¬ 
ics firms coming back for Infodex’s 
raster scan and X-Y CRT and EL Flat 
Panel display models. 

They want the extremely high resolu¬ 
tion, brightness, geometric accuracy, 
and the small spot sizes our/CRT 
models deliver. 

They want ruggedly designed dis¬ 
plays that can take punishment, yet 
perform flawlessly after shock levels 
up to lOOG’s. And they want compact 
designs for very tight envelope 
constraints. 

They get all those qualities - plus our 
built-in reliability and serviceability. In 
short, they get their money’s worth 
from Infodex - and so can you. 

■ All applicable EIA, ARINC and UL 
requirements are satisfied In the 
design and manufacture of Infodex 
products. 

■ All specifications and unique regu¬ 
latory requirements relating to med¬ 
ical applications are considered and 
satisfied by Infodex products. 

■ Infodex display technologies may 
be found working in Space Shuttle 
Robotic Arm Training Systems, Off¬ 
shore acoustic position Indicators, 
oil field seismographic monitors, 
wave form monitors, automotive 
engine analyzers, computer graph¬ 
ics, and factory automation moni¬ 
toring systems. 

■ Among our medical applications, 
Infodex displays may be found In 
CRTdIsplays for ultrasonic diag¬ 
nostic systems, CAT scanners, EKG 
monitors, blood analysis systems, 
nonfade cardioscopes, and X-ray 
Image intensifiers. 


WELCOME 

to our Family 
of High Performance 
CRT AND EL 
DISPLAY MONITORS 



Let us show you why infodex should be your 
source for High Performance, High Resolution 
Monochrome and Color CRT, and Flat Panel EL displays... 

CALL OR FAX YOUR REQUIREMENTS TO 203/879-4944 
See our ad for Military Displays on Pages B*1010,1011 

ai INFODEX 

Infodex Incorporated«10 Venus Drive vWolcott, Connecticut 06716 
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LED Displays 



7 Segment Displays 

Red or green LED 


Alphanumeric Displays 

LED 5 X 7 dot matrix, ASCII decoded 


I VO LED Displays are individual display 
modules which are designed to be easily panel 
mounted. Simply assemble the displays into the 
desired arrangement, attach the mounting clips, 
and snap the entire assembly into your panel 
cutout 

IVO has done all of the design work for you! 

The decoders, drivers, housings and mounting 
hardware are all included. 

With our wide selection of display sizes and 
codes, we will certainly be able to meet your next 
requirement for panel mounted LED Displays. 


Model 

Character' 

Height 

Module Width 

D005 

9 mm 


10 mm 

D006 

9 mm 


8 mm 

DC016 

11 mm 


16 mm 

DC020 

20.4 mm 


20 mm 

DA 020 

17.3 mm 


20 mm 

D135 

14.5 mm 


96 mm 
(3 1/2 Digits) 

D155 

14.5 mm 


96 mm 
(5 1/2 Digits) 


Cesign 

Direct Drive CA 
Direct drive CC 
+/- Overflow 
TTL 0-9, A-F 
CMOS 0-9, A-F 
CMOS 0-9 


5-15VDC 
5-15VDC 
5-15VDC, 24VDC 
5VDC 

5-15VDC, 24VDC 
24VDC 



3 1/2 & 5 1/2 Digit Displays 

Fully Multiplexed CMOS Positive Logic 



Codeswitch/Display Combinations 

Snap together any desired combination! 

(See IVO ad in Switch section Page B*1775) 


Annunciator Display 



With Standard or custom 
symbols for remote indication 
of system status. Panel 
mounted, custom sized. 
Bright red LED backlighting 
for high visibility. 

















^ /eri 
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ABBItEVIATIONS 
AND ACNONYMS 


A 

A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 

B 

BALUN balanced to unbalanced 
BASIC beginners' all-purpose 
symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 

CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 
measurement and control 
CAPP computer-aided process 
planning 

CAT computer-aided test 
CATV cable television or 
community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 
semiconductor 
Comm, communications 
CPS characters per second 
CPU central processing unit 

D 

D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 
Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 

EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 
decimal interchange code 
EEPROM electrically erasable 
PROM 


EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 
ROM 

ESR equivalent series resistance 
F 

FEP fluorinated ethylene propylene 
Copolymar, 200’’ Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 

GaAsFET gallium arsenide FET 
CMIP commn management 
information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 

HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 
diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
lO input/output (devices) 

IR insulation resistance (or) infrared 
ISDN integrated services digital 
network 

ISO International Standards 
Organization 

J 

JEDEC Joint Electronic Device 
Engineering Council 
JFET junction FET 
JMOS Junction MOS 

K 

kHz kilohertz (10 ^ hertz) 

KSR keyboard send /receive 

L 

LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 
transformer 

M 

MASER microwave amplification 
by stimulated emission of 
radiation 

MATV master antenna television 


pF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 
second 

MBB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 
semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 
module 
NOR not OR 

NTC negative temperature coefficient 

O 

OCR optical character reader 
OEM original equipment 
manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 

PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 

PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 
transistor 

Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 

RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write ^ 

S 

SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
protocol 

SIDAC bidirectional vOltage- 
triggered switch 
SIMM single in-line memory 
module 

SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 
management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 

TC temperature coefficient 
TCE thermal coefficient of 
expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250“ Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 

UHF ultra high frequency (300 MHz 
to 3 GHz) 

UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 

VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 

VSWR voltage standing wave ratio 
W 

WPS word processing software 

Y 

YIG yttrium iron garnet 

Z 

ZIF zero insertion force 
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MicroDimensions, Inc. 

7345 Production Drive, Mentor, Ohio 44060-4858 
216/974-8070 • 800/423-7252 • Telefax: 216/974-1648 


Micro-824 



Applications 

• Display of machine or cell status. 

• Display of parts per minute, throughput, weight, etc. 

• Maintenance dispatch display to call a skilled trade 
to a machine or cell. 

• Display of process variables such as temperature or 
RPM. 

• Use as an employee information system. 


Specifications 


Display area: 
Enclosure size: 

Mounting: 

Environmental: 


Electrical: 

Interface: 

Miscellaneous: 


8" (20.3 cm) high 
24" (60.9 cm) wide 
14" (35.5 cm) high 
36" (91.4 cm) wide 
4" (10.1 cm) deep 
Dual wall bracket 
Chain hooks 
0-50 C (32-122 F) 

10-90% Relative humidity 
Dust/splash proof enclosure 
(NEMA-12) 

Indoor Use Only 

120/240 VAC 

2.0/1.0 amp 

50-60 Hz 

RS-232 Input 

20 mA Current Loop 

150, 300, 600, 1200, 2400, 4800 Baud 

Optional TTL interface 

68A09 Microprocessor 

2k RAM expandable to 32k 

8k EPROM expandable to 16k 

Switching power supply 


Industrial Scoreboard Display 

Dispiay Characteristics 

• High visibility provided by a single line of 8" high 
characters viewable to 400 feet, (minimum). 

or 

• A double line dispiay of 4" high characters viewable 
to 200 feet, (minimum). 

• Message scrolling up to 128 characters. 

• 2 line 8 character display/scrolling window. 


Message Capability 

• Three internal message buffers. 

• Simple communication commands using standard 
ASCII characters. 

• Display can provide: 

Bold characters 
Flashing mode 
"Bit image" graphics 
Vertical scrolling 



Interfaces 

Standard Interfaces 

• RS 232 

• 20 mA current loop 
Optional Interfaces 

• Parallel (TTL) 


Options 

• Multi-drop network 
configuration 

• Pre-programmed "canned" 
messages 


• RS 422/485 

MicroDimensions, Inc. 



EEM1989 


For manufacturers’ sales offices, see yellow pages 
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NEC 


NEC Electronics Inc. 

401 Ellis St., Mountain View, CA 94039 • 415/960-6000 


OPTOELECTRONIC PRODUCTS-FLUORESCENT INDICATOR PANEL DISPLAYS 


Vacuum Fluorescent Indicator Panels are more effective and reliable 
than other display systems. An exceptionally wide variety of sizes, 
styles and configurations are available from NEC. The table below 
provides a brief glimpse at a few selected standard types. Hundreds 
of others are available. 

The principal advantages of FIPs is their inherent brilliance and 
sharpness. They can be driven directly from MOS ICs and operate at 


voltages as low as 10V. 

The normal color of an FIP is blue-green. This is filterable to red, 
orange or yellow with very little visual loss. The basic blue-green color 
is far less fatiguing to the human eye than colors in the red-orange 
end of the spectrum. 

For complete details on NEC FIPs, ask for the FIP Selector 
Guide. 


Type No. 

No. of 
Digits 

Character Format, Symbol 

Character 

Dimensions 

Outline Dimensions 

C.H. 

(mm) 

C.W. 

(mm) 

RH. 

(mm) 

RL 

(mm) 

RT. 

(mm) 

LR 

(mm) 

LL 

(mm) 

FIP16X1EA 

16 

5x7 

3.95 

2.3 

9 f > rj - f - 0.8 
26.0 _Q 3 

820!o°:3 

7.4 MAX. 

2.54 

14.0 

FIP16XM1DA/FIP16D11X 

16 

5x7, DP, COMMA, 
CURSOR(V) 

11.3 

7.25 

43.2 MAX. 

208.0^03 

9.9 MAX. 

2.54 

14.0 

FIP20X1KA 

20 

5x12 

15.85 

6.4 

42.4±1.0 

208.0+1.0 

9.5+0.7 

2.54 

14.0 

FIP16XM2AA/FIP32A11X 

32 

16x2 line 

5x7, DP, COMMA, 2 line 

11.3 

7.25 

60.0±1.0 

208.0+1.0 

13.0 MAX. 

2.54 

14.0 

FIP20X2CA 

40 

20 X 2 line 

5x7, DP, COMMA, 2 line 

11.3 

7.25 

60.0+1.0 

252.0+1.0 

12.0 MAX. 

2.54 

16.0 

FIP40X1DA/FIP40E5X 

40 

5x7 

5.05 

3.55 

-0.5 

220.0+0.7 

10.0 MAX. 

2.54 

8.76 

FIP20X3AA/FIP60A5X 

60 

20 X 3 line 

5x7, 3 line 

5.05 

3.55 

49.0±1.0 

138.0+1.0 

11.0 MAX. 

2.0 

10.2 

FIP20X4AA 

80 

20x4 line 

5x7, 4 line 

11.3 

7.25 

90.0±1.0 

240.0+1.0 

13.3+0.7 

2.54 

10.0 

FIP80X2AA/FIP160A4X 

160 

80x2 line 

5x7, CURSOR, 2 line 

3.55 

2.05 

44.0%°! 

298.0‘!;o3 

10.0+0.7 

2.54 

7.0 

FIP40X6AA 

240 

40x6 line 

5x7, CURSOR, 6 line 

5.0 

3.5 

90.0 MAX. 

250.0+1.0 

14.0 MAX. 

2.0 

20.0 

FIP48GX7AA/FIP48A8XT 

- 

48x7, GRAPHIC 

7.9 

57.1 

34.0±1.0 

93.0+1.0 

9.5 MAX. 

2.54 

7.4 

FIP180GX48BA 

- 

180x48, GRAPHIC 

29.54 

111.38 

60.0+1.0 

156.0+1.0 

11.0 MAX. 

1.27 

20.0 

FIP280GX60AA/ 

FIP240A4XT 

- 

280x60, GRAPHIC 

38.75 

181.75 

70.0+1.0 

265.0+1.0 

12.0 MAX. 

1.27 

20.0 

FIP8A5R 

FIP8A5AR 

8 

fPl' ^ 

is. 69. uy. 4eDi. 69. 69. U9. 

5.0 

3.0 

24 

-0.3 

65.5 MAX. 

7.3 MAX. 

2.54 

14.0 

7.0 

FIP9A5AR 

9 

Iwi |wi Ki/i twi |wi (wi iwi iwl 

;I/!M :MM ilml -t/N :IMI .|M) ,|wl -Iml 

5.0 

3.0 

OQ n + 0.5 

ZJ.U _Q 3 

71.5 MAX. 

7.5 MAX. 

2.54 

7.0 

FIP80B5R 

80 

40x2 line 

14 segment 

CURSOR, COMMA, 2 line 

5.0 

3.0 

39.0+1.0 

250+1.0 

9.7+0.7 

2.54 

10.0 

FIP2A13 

2 

■88 

12.5 

6.6 

28.0t1| 

50.0+1.0 

7.5+1.0 

2.54 

10.0 

FIP4H5 

4 

n ri ri ri 

0 U U U 

5.0 

2.5 

14.5+1.0 

41.0±1.0 

6.5+0.7 

2.54 

8.0 

FIP7P8 Series 

7 

fu 1 O O O 

AU 1 LI LI . LI o' 

8.0 

4.6 

24.5+1.0 

76.0+1.0 

6.1+0.7 

2.54 

15.0-3.2 

LD8225/FIP8A5 

8 


4.5 

2.3 

17.0+1.0 

58.0+1.0 

6.5 MAX. 

2.54 

6.2 

FIP9B6 

F1P9B6A 

9 

ri ri r> ri ri r» r> r< 

U. U. LI. 0. u. u. 0. 0, 

5.5 

2.65 

20 + 1.0 

70+1.0 

6.5+0.5 

2.54 

3.5 

9.0 

FIP11B8A 

11 

M n n n n n n n n n n 

A. Il; 1 /; ll; H; H; U; H. /"/. / 1- »"/. 

8.0 

3.6 

25-5t|o 

930!o.5 

9.5 MAX 

2.54 

14.0 

FIP13F7 

13 

M / / Tl Tl 1 1 1 1 1 1 ri ’(/'»/'(/ 1 / ’( / 
^ 0; 0; 0; 0; 0; 0; 0; U; 0; 0; 0; U; 

6.5 

2.9 

25.oto°| 

94.5 MAX. 

9.5 MAX. 

2.54 

34.0 

FIP10CW19Y 

10 

iniiiiii: 

18.5 

70.0 

33.0+1.0 

98.0+1.0 

8.0+0.7 

2.54 

9.5 

FiP24A15YS 

24 


15.0 

71.7 

33.0+1.0 

98.0+1.0 

8.5 MAX. 

2.54 

7.0 

F1P101B8AY 

101 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

7.6 

127.5 

24.5+1.0 

158.8+1.5 

10.0 MAX. 

5.08 

12.5 
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NEC Electronics Inc. 

i ^ JLJ %r 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC PRODUCTS, -FLUORESCENT INDICATOR PANEL DISPLAYS 
World’s first Chip-In-Glass FIP Modules give you beauty that lasts. 


NEC has removed something that used to stand 
between you and truly reliable fluorescent displays. We 
took the anode and grid driver ICs out of their packages. 
Then mounted the bare chips directly on the display sub¬ 
strate. Result: a trimmed-down, cost-efficient display 
that solves a host of reliability problems. 

Now, for the first time, the display drivers are on-board 
—in a vacuum-sealed glass envelope that provides the 
ideal protective environment. On-board ICs permit a 
drastic reduction in the number of lead terminals. By 
reducing leads, we further increase dependability. Cre¬ 
ate a more compact design. And lower costs to you. 
MINI-MODULES: UP TO 50% SMALLER AND 33% LIGHTER. 


We use surface-mount technology to trim our modules 
even more. Board height is up to 50% less than conven¬ 
tional modules and weight is reduced by up to 33%. 

Chip-ln-Glass FIPs come in four models: 20 charac¬ 
ters X 1 line; 20 x 2; 40 x 1; or 40 x 2. All models offer a 5 
X 7 dot character format. The display is brilliant and easy 
to read from virtually any angle. 

FIPs run on a 5V power source. Interface readily with 
your system bus. Execute numerous commands. Fonts 
include: ASCII-7, ECMA-7 (General European, German, 
Scandinavian, Spanish) and JIS. 

If you want beauty that lasts through the years, get the 
bare facts on NEC’s Chip-ln-Glass FIP modules. 


Type No. 

No. of 
Digits 

Character Format, Symbol 

Character 

Dimensions 

Outline Dimensions 

C.H. 

(mm) 

C.W. 

(mm) 

P.H. 

(mm) 

P.L. 

(mm) 

P.T. 

(mm) 

FC20X1JA-AB 

20 

5x7 DOT MATRIX, CURSOR 

5.05 

3.55 

29 

194 

24 

FC20X1NA-AB 

20 

5x7 DOT MATRIX 

9 

6.3 

30 

259 

24 

FC20X2FA-AB 

40 

5x7 DOT MATRIX 

5.05 

3.55 

34 

194 

24 

FC40X1KA-AB 

40 

5x7 DOT MATRIX, CURSOR 

5.05 

3.55 

29 

280 

24 

FC40X2DA-AB 

80 

5x7 DOT MATRIX, CURSOR 

5.35 

3.55 

40 

270 

28 


LARGE MODULES AND GRAPHICS 


Type No. 

No. of 
Digits 

Character Format, Symbol 

Character 

Dimensions 

Outline Dimensions 

C.H. 

(mm) 

C.W. 

(mm) 

P.H. 

(mm) 

P.L. 

(mm) 

P.T. 

(mm) 

FM40X6AA-A 

240 

5x7 DOT MATRIX, CURSOR 

5.0 

3.5 

110 

264 

45 

FM80X2AA-A 

160 

5 x 7 DOT MATRIX, CURSOR 

3.5 

2.05 

66 

388 

43 

FM180GX48BA-A 

GRAPHIC 

180x48 DOT MATRIX 

— 

— 

90 

200 

45 

FM256GX64AA-AA 

GRAPHIC 

256x64 DOT MATRIX 

— 

— 

93 

230 

45 

FM256GX128AA-AA 

GRAPHIC 

256x128 DOT MATRIX 

— 

— 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

300 FILE FOLDER 
LABELS 




for Mallory and refer to It on all of the cross refer¬ 
ence cards that apply. 

There are thousands of EEM File Systems In every¬ 
day use in engineering and procurement 
offices all over the world. Shouldn’tyou be using 
this proven system? 

The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set up your very own filing system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
paythe postage and sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 


Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes’,’ you probably already 
have the EEM File System. But, if you said “No’,’ 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravafion. 


The EEM File Sy^em was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your partioular needs. 


You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under “M” 


ALL NEW with this 


HARDWARE (ELECTRICAL/ELECTRIMIC) 


edition of EEM 

GET 

ORGANIZED! 
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iin NEIFERRANTI-PACKARD ELECTRONICS 

Ferran...P,c.T. 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 
416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 


DISPLAY COMPONENTS 

Ferranti-Packard light reflecting electro-magnetic display 
components offer the user numerous benefits such as... 

1. Excellent Visibility Utilizing a range of fluorescent colors in 
addition to white, the contrast ratio of an F-P display actually improves 
as the ambient light increases, ensuring excellent visibility both in low 
ambient light and direct sunlight. 

2. High Reliability Virtually maintenance free operation is achieved 
since there are no lamps to burn out, and no mechanical linkages or 
bearings to wear. 

3. Lower Power Consumption Because of our unique patented 
technology, no power is required to maintain the display, and only 
minimal energy is required to change the status of display. 

4. Ruggedness Modules and indicators are highly resistant to 
shock and vibration and are ideally suited to mobile applications or 
displays in a high vibration environment. 

COLORS The displays are available in a range of fluorescent colors 
including green, yellow, red and orange, in addition to white. For a 
complete listing of standard and non-standard colors refer to the 
individual product data sheet. 

CHARACTER SIZE The general rule for selecting the optimum 
character size is to allow approximately 26mm (1 in.) of character 
height for every 15m (50 feet) of viewing distance. This will vary 
slightly depending on the color selected and the ambient light 
conditions. 

STATUS INDICATORS Disk sizes are 7.6mm (0.3 in.) 8.9mm (0.35 
in.) and 13mm (0.53 in.) diameter. A 13mm (0.5 in.) square flag is used 
in the series 50. These devices are current operated and can be 
driven from source voltages ranging from 3.3 Vdc to 25 Vdc, 
depending upon the model selected. Indicators are available for 
panel mounting or direct PCB mounting. Consult the individual data 
sheets to determine the indicator best suited for your requirements. 
Typical applications include; Transient Recorders, Industrial Process 


Displays, Fault Indicators, Portable Field Equipment, Continuous 
Matrix Display 

PRE-ENCODED MODULES These modules are designed for 
applications where a limited number of character symbols are 
required. Standard modules provide the numerals 0 to 9 plus blank. 
Non-standard modules can be supplied with up to 12 alphanumeric or 
special characters including blank. Three character heights are 
available, 70mm (2.7 in.), 104mm (4.Tin.) and 215mm (8.4 in.). Each 
character is encoded into the winding of the module coils and no 
external character generation is required. A single current pulse of 1 
millisecond duration applied to the selected control wire erases the 
existing character and displays the desired character. The pulse can 
be driven from a single capacitor discharge circuit. 

Typical applications include: Weigh-Scale Readouts, Industrial 
Instrumentation Displays, Cash Register Readouts for parking lots 
and toll booths. Scoreboards, Time/Temperature Displays, Vehicle 
Destination Signs. 

ALPHANUMERIC MODULES These modules offer the user a 
complete alphanumeric or special character capability. Each module 
contains 35 light reflecting disks or elements arranged in a 5 x 7 
matrix. Five character heights are available — 70mm (2.7 in.), 104mm 
(4.1 in.), 215mm (8.4 in.), 328mm (12.9 in.) and 452mm (17.8 in.). 
Typical applications include: Scoreboard Displays, Advertising 
Displays, Message Signs, Traffic Control Signs, Industrial Displays, 
Passenger Information Displays and Vehicle Destination Signs. 

7 SEGMENT MODULES The 7 segment module is basically a 
numeric readout, but it can display a limited number of alpha 
characters within its 7 segment format. Five character heights are 
available —26mm (1.0 in.), 135mm (5.3 in.), 230mm (9.0 in.), 305mm 
(12.0 in.) and 457mm (18.0 in.). 

Typical applications include: Gasoline Pump Displays, Weigh Scale 
Readouts, Cash Register Readouts, Time/Temperature Displays, 
Gas Pricing Signs, Speed Limit Signs, Scoreboards, Industrial 
Displays. 


STATUS INDICATORS 
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SERIES R30 SERIES 30 SERIES 32 



Specifications and Operating Parameters 


Series 

Tempera¬ 

ture 

Range 

Relative 

Humidity 

(non-condensing) 

Minimum 

Pulse 

Current 

Coil 

Resistance 
(at 20°C) (12) 

Minimum 

Pulse 

Duration 

Minimum 
Pulse 
(V) at 20‘'C 

Data 

Sheet 

Reference 

Disk 

Dia 

Flag 

Size 

Weight 

R30 + 30 

- 40 to 92°C 

up to 95% 

250mA 

1212 ±10% 

1.5 ms 

3.3V 

372 

7.62 mm, 0.30 in. 

— 

0.16 oz., 4.5 g 

32 

-40 to 92°C 

up to 95% 

250mA 

1212 ±10% 

1.5 ms 

3.3V 

372 

7.62 mm, 0.30 in. 

— 

0.28 oz., 8.0 g 

50 

-40 to 75°C 

up to 95% 

53mA 

430 ±10% 

1.5 ms 

25V 

372 

— 

12.7 mm, 0.50 x 0.50 in. 

0.50 oz., 14.2 g 

36 

- 40 to 75°C 

up to 95% 

350mA 

18.2 ±10% 

1 ms 

7.5V 

372 

8.9 mm, .350 in. 

— 

0.07 oz., 2.0 g 

54 

- 40 to 75°C 

up to 95% 

350mA 

18.2 ±10% 

1 ms 

7.5V 

372 

13.46 mm, .53 in. 

— 

0.11 oz., 3.2 g 

P35 

-40to75°C 

up to 95% 

250mA 

27 ±10% 

1 ms 

10V 

372 

8.9 mm, .350 m. 

— 

0.14 Oz., 3.9 g 


' All products are current operated. Voltages shown are for reference only. Minimum drive voltage must be selected to achieve specified current over the full operating temperature range. 
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Ferrantl-Packard 


NEI FERRANTI-PAGKARD ELECTRONICS 

6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 
416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 


PRE-ENCODED MODULES 



Specifications and Operating Parameters 


Model 

Number 

Tempera¬ 

ture 

Range 

Relative 

Humidity 

(non-condensing) 

Minimum 

Pulse 

Current 

Coil 

Resistance 
(at 20»V) (0) 

Minimum 

Pulse 

Duration 

Minimum 
Pulse 
Voltage at 

Data 

Sheet 

Reference 

270PE2-35 

-40 to 75°C 

up to 95% 

10A 

4.3 ±10% 

1 ms 

48 V 

778 

410PE2-35 

-40 to 75°C 

up to 95% 

12A 

5.5 ±10% 

1 ms 

72 V 

751 

840PE2-98 

-40to75®C 

up to 95% 

16A 

5.9±100/o 

1 ms 

96 V 

759 


ALPHANUMERIC MODULES 



B 


Circuit Card J 
Connections 




0 

I 



btotqKo 

oWPP- 

OOOOO 

8®b; 






HiiiiiiiiiiiiiiiiH 



Pin 

Connections 



Model 270XY5-35SC 
Model 410XY5-35SC 


Model 271XY5-35SC 
Model 411XY5-35SC 



' ••• ' 

• • 

• ' • 

• • 

••••• 

• • 

• , • 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo, 

OOOOOi 


With Frame 


Model 842XY2-35SC 
Model 1202XY2-35SC 


Model 1802XY2-35SC 



Without Frame 





r ^ ' 

B D 

boooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


Model 840XY2-35SC 
Model 1200XY2-35SC 
Model 1800XY2-35SC 


Specifications and Operating Parameters 


Model 

Number 

Temp. 

Range 

Relative 

Humidity 

non¬ 

condensing 

Min. 

Pulse 

Current 

Coil 

Resistance 
(at 20 “C) 

(«) 

Min. 

Pulse 

Dura¬ 

tion 

Min. 
Pulse* 
Voltage 
at 20® 

A X B 

C X D 

E 

Disk 

Dia¬ 

meter 

Weight 

(9) 

Data 

Sheet 

Ref 

270XY5-35SC 

-40 to75°C 

up to 95% 

350mA 

18.2 ±10% 

1 ms 

7.5V 

mm 52 X 116 
in. 2.03 X 4.57 

50 X 70 

1.95 X 2.70 

28.9 

1.14 

8.9 

0.35 

98g 

797 

410XY5-35SC 

- 40 to 75°C 

up to 95% 

350mA 

18.2 ±10% 

1 ms 

7.5V 

mm 77 x 167 
mm 3.03 x 6.60 

74 X 104 
2.93 X 4.10 

32 

1.26 

13.46 

0.53 

139g 

797 

271XY5-35SC 

- 40 to 75°C 

up to 95% 

350mA 

18.2 ±10% 

1 ms 

7.5V 

mm 52 X 116 

In. 2.03 X 4.57 

50 X 70 

1.95 X 2.70 

39.8 

1.57 

8.9 

0.35 

98g 

797 

411XY5-35SC 

- 40 to 75°C 

up to 95% 

350mA 

18.2 ±10% 

1 ms 

7.5V 

mm 77 x 167 
in. 3.03 X 6.60 

74 X 104 
2.93 X 4.10 

42 

1.69 

13.46 

0.53 

139g 

797 

842XY2-35SC 

- 40 to 75°C 

up to 95% 

3.0A 

4 ±10% 

1 ms 

16V 

mm 215 x 312 
in. 8.45 X 12.5 

150 X 213 

5.9 X 8.4 

74 

2.9 

24 

0.95 

992g 

586 

1202XY2-35SC 

-40 to 75°C 

up to 95% 

3.0A 

4 ±10% 

1 ms 

16V 

mm 317 X 457 
in. 12.5 X 18.0 

231 X 328 

9.1 X 12.9 

81 

3.2 

38 

1.5 

1786g 

586 

1802XY2-35SC 

-40 to 75°C 

up to 95% 

3.0A 

4 ±10% 

1 ms 

16V 

mm 457 x 660 
in. 18.0 X 26.0 

320 X 452 
12.6 X 17.8 

91 

3.6 

56 

2.2 

3317g 

586 

840XY2-35SC 

- 40 to 75°C 

up to 95% 

3.0A . 

4 ±10% 

1 ms 

16V 

mm 163 x 221 
in. 6.4 X 8.7 

150 X 213 
5.9 X 8.4 

84 

3.29 

24 

0.95 

425g 

586 

1200XY2-35SC 

-40to75°C 

up to 95% 

3.0A 

4 ±10% 

1 ms 

16V 

mm 244 x 335 
in. 9.6 X 13.2 

231 X 328 

9.1 X 12.9 

87 

3.42 

38 

1.5 

595g 

586 

1800XY2-35SC 

- 40 to 75°C 

up to 95% 

3.0A 

4±10% 

1 ms 

16V 

mm 333 x 457 
in. 13.1 X 18.0 

320 X 452 
12.6 X 17.8 

95 

3.75 

56 

2.2 

822g 

586 


*AII products are current operated. Voltages shown are for reference only. Minimum drive voltage must be selected to achieve specified current over the full operating temperature range. 
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DISPLAYS. READOUTS, & CRTs _ 

■in NEIFERRANTI-PACKARD ELECTRONICS 

Ferr.n..-P.c..rd 6030 AMBLER DRIVE, MISSISSAUGA, ONTARIO L4W 2P1 CANADA 
416/624-3020 TELEX: 06-961437 FAX: 416/625-6197 


7-SEGMENT MODULES 




Small 
7-Segment 
Model 104SS4-07SC 
Model 105SS5-07SC 




Disk Matrix 
7-Segment 
Model 531SS2-07SC 



Large 

7-Segment 

Model 901SS1-07SC 

Model 1201SS1-07SC 

Model 1801SS1-07SC 




Specifications and Operating Parameters 


Model 

Number 

Temp. 

Range 

-c 

Relative 

Humidity 

non¬ 

condensing 

Min. 

Pulse 

Current 

Coil 

Resistance 
at (20 «C) 

(Q) 

Min. 

1 Pulse 
Dura¬ 
tion 

Min. 

Pulse* 

Voltage 

at20'»C 

A X B 

C X D 

E 

Weight 

(g) 

Data 

Sheet 

Refer¬ 

ence 

104SS4-07SC 

-40 to 75 

up to 95% 

1A 

6.8 ±10% 

650juS 

12 

mm 25.4 x 14 
in. 1.00 X 0.55 

42.9 X 27.3 
1.69 X 1.075 

29 

1.123 

12.3 

777 

105SS5-07SC 

-40 to 75 

up to 95% 

335 mA 

45 ±10% 

1ms 

19 

mm 25.4 x 14 
in. 1.00 X 0.55 

42.9 X 27.3 
1.69 X 1.075 

29 

1.123 

13.8 

777 

531SS2-07SC 

-40 to 75 

up to 95% 

1.8A 

A, D, G, -60hms 

B, E -4-50hms 

C, F -3-60hms 

1 ms 

See Data 
Sheet 531 

mm 135 x 76.2 
in. 5.3 X 3.0 

155.7 X 105.4 
6.13 X 4.15 

33 

1.3 

150 

531 

901SS1-07SC 

-40 to 75 

up to 95% 

3.0A 

8 ±10% 

1ms 

32 

mm 230 x 152 
in. 9.0 X 6.0 

312 X 230 

12.3 X 9.0 

76 

3.0 

936 

200 

1201SS1-07SC 

-40 to 75 

up to 95% 

3.0A 

8 ±10% 

1ms 

32 

mm 305 x 203 
in. 12.0 X 8.0 

457 X 318 

18.0 X 12.5 

76 

3.0 

1360 

200 

1801SS1-07SC 

-40 to 75 

up to 95% 

3.0A 

8 ±10% 

1ms 

32 

mm 457 X 305 
in. 18.0 X 12.0 

660 X 457 

26.0 X 18.0 

79 

3.1 

2495 

200 


(1) All erase coils connected in series. * All products are current operated. Voltages shown are for reference only. Minimum 

(2) Individual erase coils. If connected in series the erase voltage must be 26V minimum. drive voltage must be selected to achieve specified current over the full operating 

temperature range. 


DRIVE UNITS 


FP601 CONTROLLER 



The Ferranti-Packard Series FP601 Con¬ 
troller is a small, high speed, solid-state 
device which contains the power supply, 
logic and drive circuitry required to operate 
Ferranti-Packard alphanumeric display 
modules. Model 271XY5-35 and Model 
411XY5-35. The suggested mounting is in a 
protected area preferably within the sign 
enclosure. Main features include remote 
driver board capability and various writing 
directions. (Data Sheet 601.) 



TYPE 1001 CONTROLLER 

The 1001 Controller is a versatile, low cost 
powerful microprocessor based unit for use 
with displays using Ferranti-Packard large 
alphanumeric modules: (215mm) 8.4", 
(328mm) 12.9", and (457mm) 18", alphanu¬ 
meric modules (70mm) 2.7", (104mm) 4.1", 
and large seven segment modules: 
(230mm) 9", (305mm 12", (457mm 18". 
The main feature of the 1001 Controller is its 
capability to store and cycle messages. 
(Data Sheet 1001.) 



The Series 300 driver/decoder boards provide a simple, economical method of 
driving small display systems comprising either (70mm) 2.7 inch, (104mm) 4.1 
inch or (215mm) 8.4 inch type DCP pre-encoded modules. (Data Sheet 265.) 



MODEL 700DD DRIVER/ 
DECODER BOARD 
MODEL 701DD DRIVER/ 
DECODER BOARD 


The Model 700DD 7 bar module driver/decoder board provides a simple, eco¬ 
nomical method of driving small display systems utilizing (230mm) 9 inch, 
(305mm) 12 inch, (457mm) 18 inch large 7 bar modules. (Data Sheet 700.) 
The Model 701DD 7 bar module driver/decoder board drives small display sys¬ 
tems utilizing 135mm (5.3 in.) disk matrix segment modules. (Data Sheet 701.) 


PRINCIPLES OF OPERATION 

Alphanumeric Modules/Status Indicators 

The basic display element is a magnetic disk. Short pulses of current in the coil 
assembly set the magnetic field in the stator pins in either one direction or the 
other. Each disk rotates to line up with the stator field and shows either its black 
side, or colored side. 


Small 7-Segment Modules 

The basic display element is a magnetic segment which pivots on its axis. Short 
pulses of current in the coil under each segment set the magnetic field In the 
stator pins in either one direction or the other. Attraction or repulsion by a seg¬ 
ment’s bar magnet, retracts or shows a segment. 
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BCD, Octal or 
Hexadecimal 
Input 


SLIMLINP Displays 

LOCAL & DISTANT 


LOCAL DISPLAY 



^BbSMO 


Accepts BCD, octal or hexadecimal code 
and displays up to 6 digits in either an 
LCD or LED display. Meter will accept full 
parallel or data bus input. Large, bright 
displays are highly readable even in high 
ambient light conditions. Easy panel 
drilling, mounting and wiring. 


2, 3, 4, 5 or 6 digit models 

Non-glare faceplate 

Polarity, decimai pt., colons available 

Accepts 5 to 24 V input 

Front panel mounting 

LED or LCD displays 

Price: $140 - $200 


Serial ASCII 
Input: RS232, 
RS422, or 
20/60 mA 


DISTANT DISPLAY 

Units accept 2-wire serial ASCII input for 
Alarms or alpha Character dis- 

■1 Controls Pl^V- There are also ASCII controlled out- 

SM 0 put capabilities to provide alarm or con- 

i W Q trol functions. There Is Individual charac- 

Isl ^ ter control (dimming, flashing and 

■p ® blanking). 


Accepts RS232, 422, 485 or 20/60 mA 
110-9600 baud 
Limited alpha capability 
Large, bright display, easily read 
Flexible addressing capability 
ASCII command switch outputs 
Price: $325 - $450 


Volts, 
temp, 
counts, 
time, etc. 


SIGNAL READOUT 


Display a wide range of volts, amps, 
watts, resistance, counts, temperature, 
etc. with these units. Meters Include full 
input conditioning and built-in A-to-D 
signal conversion. Unit can be field 
scaled to read out directly in any desired 
engineering unit. 


2, 3, 4, 5 or 6 digit models 
Rugged industrial design 
Preset units 
Data outputs available 
Front panel mounting 
Microprocessor-based units 
Price: $140 - $350 



LARGE DISPLAY 

Meters feature 3 or 5-inch, 7 segment, 
incandescent displays. Many different 
colors are available. Meter will accept 
inputs from: 

1) Parallel data (BCD, octal, hexadecimal) 

2) Serial ASCII (RS232, 422, 20/60 mA) 

3) Wide metering range (volts, amps, 
temperature, counts, time, etc.) 


4 - 6 digits available 
Self-contained displays 
Decimal point or colons available 
Rugged Nema-12 industrial enclosure 
Great for distances up to 250' 
Latching and blanking capabilities 
Price: $650 - $750 


ADVANTAGES: 


★ Interfaces with TTL, CMOS, 24 V and 48 V I/O modules 


★ Individual digit strobe permits single or group digit ★ The BCD data and control lines may be negative or 


control 


positive (0 or 1) true 


★ Display may be selected by individual strobes (standard ★ Optional Stainless Steel Bezel - fully gasketed and 


technique) or addressed by BCD (saves cost of I/O and 
wiring) 


sealed;.built to NEMA 1, 2, 3, 3R, 4, 4X, 5, 6, 6P, 11, 12, 
13; easy access to controls 


PROGRAMMABLE 
CONTROLLER, 
PRINTER, etc. 


APPLICATION EXAMPLE: 



Slimline i or II 
PROCESS 
METER 


4-20 mA Input 



SLIMLINES’ UNIQUE FEATURES parts and highest quality components. 

i Conservative design; works well in harsh 



Size: 4.55" x 3.55" x 
0.72". Panel surface 
mounting means easy 
& fast installation. 
Also fast wiring - 
no soldering needed. 


High Quality: Less downtime, long useful 
life. Much better investment; socketed 


factory environments, not like other meters 
that are made to only work in a laboratory. 

Backed by 3-year warranty! 

Who Uses: With over 2 million meters 
shipped, NES is recognized as the leader 
in high quality industrial meters. Some 
users are: the Space Shuttle, Air Force 1, 
most of the Fortune 500’s and many more. 


About NES: We design & manufacture over 
3,000 different products from Broadcast 
Automation Computers to the broadest 
range of panel meters available. NES has 
been a leader in innovative panel meter 
technology with ASCII communication for 
nearly 20 years. 

Please call us. It is easy to talk to one of 
our expert Application Engineers. They 
care about your problem and will do all 
they can to assure your success._ 


niES, Inc. NATIONWIDE ELECTRONIC SYSTEMS FAX: (312) 4266630 

3003 Wakefield Drive, CarpentersviHe, IL 60110 • (312) 426 5900 EASYUNK: 856845 


FOR MORE, SEE EEM ON PG. □•1406-1411 
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OCULAR 


LIQUID CRYSTAL DISPLAY 
PRODUCTS 



*MIL-Sm-202F METHOD 103B JEST CONDITION D 

MIL-STD-202 TEMPERATURE CYCLING 


MIL-STD-202F,TEST CONDITION A-1: 25 CYCLES OF -55 C FOR 15 MINUTES TO 25 C FOR 5 MINUTES TO 85 C FOR 
15 MINUTES TO 25 C FOR 5 MINUTES TO -55 C FOR 15 MINUTES. 


* 1701 N. COLLINS, RICHARDSON, TX 75080* TEL (214) 437-2561* FAX. (214) 437-2562* 
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DCULRR LCD PERFORMANCE SPECIFICATION 



COMMERCIAL TYPE 

INDUSTRIAL TYPE 

UNITS 

MINIMUM 

TYPICAL 

MAXIMUM 

MINIMUM 

TYHCAL 

MAXIMUM 


OPERATING VOLTAGE * 

2.0 

3.0 

10.0 

3.5 

5.0 

15.0 

VIrms 

OPERATING FREQUENCY 

32 

60 

100 

32 

60 

100 

Hz 

CURRENT (PER 1/2" DIGIT) 


1.25 

5 


1.25 

5 

ifA 

NET DC DRIVE COMPONENT 



50 



50 

mv 

OPERATING TEMPERATURE 

-10 


55 

-40 


85 

®C 

STORAGE TEMPERATURE 




-55 


95 

OC 

CONTRAST RATIO 

-20 

20:1 

60 


20:1 



RESPONSE TIME © 25 C 

%CAY ® 25 C 

Tp © 0 C 

T(j © 0 C 

Tp ©-20 C 

Tp ©-20 C 

Tr+d c 

30 

50 


10 

20 

ms 

50 

75 


45 

65 

200 

350 


60 

100 

350 

500 


100 

220 

N/A 

N/A 


750 

1100 

N/A 

N/A 


1000 

1500 

N/A 

N/A 


5000 

7500 






VIEWING ANGLE TOP TO BOHOM 

LEFT TO RIGHT 


+85 to -70 


+85 to -70 


Deg 


±75 


±75 


CAPAOTANCE (1/2" DIGIT) 



750 


750 


Pf 

EXPECTED UFE 



>100.000 


>100,000 


hrs 


’custom fluids other than shown in this SPEOnCATION ARE AVAILABlf 
CONSULT THE FACTORY FOR SPEQAL VaTAGE REQUIREMENTS 


■nrpiCAL uQuio crystal temperature response 




ELASTOMERIC 


ENGINEERING DESIGN GUIDE 


D.I.L. PACKAGE 









DETAIL E 


M«chanical SiMcification: 

A. Over-all ler^gth of glass:_ ± 0.010" (± 0.254mm) 

B. Over-all width of glass:_± 0.010" (± 0.254mm) 

C. Width of smaller glass: ______ ± 0.010" (± 0.254mm) 

D. Dimension of viewing window; H_x W _ 

E. Recommended minimum clearance between edge of seal to image area is 0.05" (1.27mm) 

F. Perimeter seal: Recommended min width for displays under |3")’ : 0.075" 

Recommended min width for displays over (3")’ : 0.100" 

G. Maximum profile of end seal plug: 0.050" (1.27mm) 

H. Maximum width of end seal: 0.30” (7.62mm) center line unless otherwise specified. 

I. Distance of glass edge to the center of 1st pad: _ 

J. Pitch of contact:_fixed at 0.10" (2.54mm) for D.I.L. termination 

K. Width of contact pad; _ 

L. Width of contact ledge:_min. 0.120" (3.048mm) for D.I.L. termination 

M. Back glass thickness; _Recommended 0.028" (0.7 mm) 

(Thinner glass for reduction of parallax effect) 

N. Front glass thickness: Recommended 0.043" (1.1mm) 

O. Front polarizer; 0.005" (0.127mm) regular material, 0.007" (0.178mm) wide temp, material 

P. Pack polarizer and reflector: 0.012" (0.35mm) regular, 0.014" (0.356mm) wide temp, material 

Q. Length of pin termination, measured from bottom of display; _ 

R. Row to row spacing of pins fixed at 8 + 0.10" (2.54mm) 

Optical Specification: 

Viewing angle is defined as the angle referenced from the normal of the display at which 
maximum contrast can be achieved. Viewing angle is normally defined by the hour position 
of the clock. 


Electrical Specification: 

Multiplex level: _ 

Vrmson:_ V Vrmsoff: _V 

Driving frequency: _Hz. min. 32 Hz max. 300 Hz 

Operating temperature; _“C to _®C 

Storage temperature; _°Cto _“C 


Lighting mode □ REFLECTIVE □ TRANSFLECTIVE 

□ POSITIVE □ REVERSE BACKGROUND 

□ TRANSMISSIVE 


NoaeAi 



Arrow denotes direction of viewing 
Viewing angle;_o'clock 


* 1701 N. COLLINS. RICHARDSON. TX 75080* TEL. (214) 437-2561* FAX.(214) 437-2562* 
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OCULAR STANDARD LCD PRODUCTS 


♦JHD-DD 35 

DIGIT HBGHT 
OPTIONS: 

♦JHD-DD 42 


DIGIT HQGHT 
OPTIONS: 










ir 10^00^ 

1 ’ i.0:0.0 1 


» 0.35“ 

♦ 0.50* 

♦ 0,70* 


1 -MEM ED HOLD LOO I 

1 AC^IOOIO kOxIOl 

1 iWir(.O.p.Cf mVA I 


* 0.35" 














W300TO0000g0QQP3TO- 



*JHD-aD 36 


•JHD-DD 45 












L' 


• 0.50* 

r 

rji c(-0'0 cri 


* 0.50' 


booooooooQoooooooood 




boOOOOOOQOOOQOOgQTO 



♦jHD-na 40 


♦JHODD 51 













* 0.35* 







♦ 0.50* 

♦ 0,70* 

♦ 1.00" 


LCrCfCf.Cf.Oj 


» 0.35* 


boooooooooooooooTOog 







•jHD-an 41 


♦JHD-DD 60 -DD -DD 












Lp.p.0.p 


4 0.50* 


r o 

LpLprp^jp^j 


* 0.50* 

»a7or 


OQOQOOOOOOOTOOOOOOOT 




L^soQowooooQoggQgggop^^ 




* ORDERING INFORMATION _ 

*JHn 35 35 

FLUID TYPE -1 

H=HIGH TEMPERATURE (INDUSTRIAL TYPE) 

S=STANDARD TEMPERATURE (COMMERCIAL TYPE) 

C=CUSTOM FLUID MIXTURE 


CHARACTER HEIGHT 
35=0.35" 

50=0.50" 


DIGIT TYPE 


70=0.70" 

100 = 0 . 100 " 


35=3-1/2, ARROW 45=4-1/2, ARROW 

36=3-1/2, LO BAT 41=4.MINUS,L0 BAT 

40=4 42=METER LCD 

51=5 


60=6 


□ □ □ □ 

L CONNECTOR 
P=PIN 

E=ELASTOMER 
L- POLARIZER COLOR 
N=NEUTRAL B=BLUE 
R=RED G=GOLD 

C—MC-piAl 

POLARIZER MODE 
R=REFLECTIVE F=TRANSFLECT1VE 
T= TRANSMISSIVE 

L POLARIZER TYPE 
H=HIGH TEMPERATURE 
S=STANDARD TEMPERATURE 


♦ 1701 N. COLLINS, RICHARDSON. TX 75080^ TEL(214) 437-2561* FAX. (214) 437-2562* 
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Optrex 


LIQUID CRYSTAL DISPLAY 
TECHNOLOGIES 


For products demonstrations and 
technical support in standard 
and custom LCD displays, contact: 



SATORI ELECTRIC 

23717 HAWTHORNE BLVD., SUITE 201 

TORRANCE, CA 90505 

TEL. (213) 378-9478 FAX (213) 375-8565 



OPTREX CORP is a specialist liquid 
crystal display (LCD) manufacturer 
using the advanced technology of 
Asahi Glass Co., Ltd. and Mitsubishi 
Electric Corp. 

With the technology inherited from 
these super-companies, we are pre¬ 
paring for a new stage of full-scale, 
aggressive and creative expansion. 

DMC Series 

OPTREX’s Dot Matrix Liquid Crystal 
Display Module DMC Series can 
easily be connected to a micro com¬ 
puter by using LSI’s which contain 
sophisticated control circuits, char¬ 
acter generators, etc. 

DMC Series is most suitable for use 
with micro computer peripheral, 
word processor, PCS terminal and 
telecommunication systems etc. 

DMF Series 

With a liquid crystal display of an 
excellent characteristics and relia- 
biiity, OPTREX has developed the 
“DMF Series” for large scale 
graphic display. Contact SATORI for 
details on the large selection of 
graphic modules from OPTREX. 

APPLICATiONS 

• Personal Computer 

• Electronic Typewriter 

• Word Processor 

• Facsimile 

• Plain Paper Copier 

• Telecommunication Systems 

• Instrument Devices 

• POS Terminal 

• Medical Instruments 

• Fish Finder 

• Over Head Projector 

• Oscillograph 

• Handheld Terminal 

• Other Peripherals 
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Optrex Corporation. 


LIQUID CRYSTAL DISPLAY MODULE 


Graphic Type/[)|y|p Series 



Features 

(1) Low voltage operation, Low power consumption. 

(2) Compact, Light, Thin. 

(3) Graphic, Figure, and Character display. 

(4) High contrast. Wide viewing angle as Super TN 
LCDP are employed. 

(5) Large area display as CRT. 

(6) Black and White Technology now available. 

(7) Choices of EL or CCT Backlighting. 


standard Module Formats: 


Dot Pixels 
(WxH) 

*1) 

Type No. 

Dot Size 
(WxH mm) 

Dot Pitch 
(WxHmm) 

Module Dimensions 
(WxHxDmm) 

Viewing Area 
(WxHmm) 

Driving Methods 
(duty/bias) 

*2) Variation 

R 

EL 

FL 

OHP 

BW 

112x128 

DMF5002N 

0.49 x 0.50 

0.53 X 0.54 

90.6x110.0x12.8 

66.0x77.0 

1/128D 

1/12B 

o 

o 

— 

__ 

■ — 


DMF608N 

0.55x0.55 

0.60x0.60 

129.0x102.0x11.2 

101.0x82.0 

1/64D 

1/9B 

o 

o 

— 


— 

160x128 

DMF5001N 

0.54x0.54 

0.58x0.58 

’129.0x102.0x12.8 

101.0x82.0 

1/128D 

1/12B 

o 

0 

— 

— 

— 


DMF5003NY-FW'5) 

0.54 X 0.54 

0.58x0.58 

(152.0x112.0x23.0) 

(101.0x82.0) 

1/128D 

1/12B 

— 

— 

o 

__ 

_ 

240x64 

DMF633N 

0.48x0.48 

0.53x0.53 

180.0 x 75.0x15.0 

132.0x39.0 

1/32D 

1/6B 

o 

o 

— 

_ 

— 

DMF5005N’5) 

0.49 X 0.49 

0.53x0.53 

(180.0x65.0x12.0) 

(132.0x39.0) 

1/64D 

1/9B 

0 

o 

— 

__ 

— 

240x128 

DMF660N 

0.40x0.40 

0.45x0.45 

144.0x104.0x12.5 

114.0x64.0 

1/128D 

1/12B 

o 

o 

— 

_ 

— 

256x128 

DMF682N-5) 

0.43 X 0.43 

0.47x0.47 

(147.0x116.0x12.0) 

(127.0x70.0) 

1/64D 

1/9B 

o 

o 

— 



480x64 

DMF612N 

0.41 X 0.41 

0.47x0.47 

260.00x58.0x12.0 

229.5x36.0 

1/64D 

1/9B 

o 

o 

— 


— 


DMF605AN 

0.41 X 0.41 

0.47x0.47 

259.0x90.0x12.6 

229.5x66.0 

1/64D 

1/9B 

o 

o 

— 

— 

— 

480x128 

DMF624AN 

0.41 X 0.41 

0.47x0.47 

259.0 x 90.0x12.6 

229.5x66.0 

1/64D 

1/9B 

o 

o 

— 

— 

— 


DMF6102N-5) 

0.43x0.43 

0.47x0.47 

(268.0 x 94.0x12.6) 

(229.5x66.0) 

1/128D 

1/12B 

0 

o 

— 

— 

— 

640x200 

DMF651AN 

0.32 X 0.46 

0.35x0.49 

275.0x132.0x12.6 

232.0x106.0 

1/200D 

1/13B 

o 

o 

0 

__ 

— 

DMF6107NWU-FW*5) 

0.32 X 0.46 

0.35x0.49 

(296.0x152.0x19.8) 

(232.0x106.0) 

1/200D 

1/13B 

— 

— 

o 


o 


DMF666AN 

0.33 X 0.33 

0.36x0.36 

282.0x183.0x13.0 

238.5x152.0 

1/200D 

1/13B 

o 

o 

o 

— 

o 

640 x 400 

DMF665NB 

0.33x0.33 

0.36x0.36 

378.0x260.0x24.0 

238.5x152.0 

1/200D 

1/12B 

— 

— 

— 

o 

— 

DMF675NB*5) 

0.29 X 0.29 

0.32x0.32 

(263.0x191.0x5.0) 

(210.0x131.0) 

1/200D 

1/13B 

— 

— 

— 

0 

— 


DMF694NWU-FW*5) 

0.33 X 0.33 

0.36x0.36 

282.0x201.0x27.0 

238.0x152.0 

1/200D 

1/13B 

— 

— 

o 

— 

o 

640x480 

DMF6106N'5) 

0.30 X 0.30 

0.33x0.33 

(271.0x195.4x13.5) 

(219.0x166.0) 

(1/240D 

1/14B) 

0 

o 

— 

— 

— 


Neutral Mode, Yellow Mode and Blue Mode etc, are 
available. 

Various types of back light are available in its series, and 
stated with following abbreviations. 

R.Reflective Type EL...With EL 

FL... .With Cold Cathode Fluorescent Tube 
OHP . .Transmissive forOHP 
BW .. .Black and White with FL 


• FOR ON-SITE DEMONSTRATIONS AND IN-DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 




SATORI ELECTRIC (AMERICA) INC. 

23717 HAWTHORNE BLVD., SUITE 201 TORRANCE, CA 90505 
TEL. (213) 378-9478 FAX (213) 375-8565 
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Optrex Corporation. 


LIQUID CRYSTAL DISPLAY MODULE 


Character Type/[)|y|Q Series 



Standard Module Formats: 


Features 

(1) 8-bit or 4-bit MPU interface is availabie. 

(2) 160 JIS type characters such as Alphabet, Numeral 
and Kana and 32 special characters and symbols can 
be displayed by internal character generator (ROM). 

(3) Random symbols can be displayed by character 
generator (RAM). 

(4) Many instructional functions by means of program 
such as “clear display,” “home cursor,” “on/off 
cursor,” “blink character,” “shift display,” “shift 
cursor,” “read/write dispiay data,” etc. are avaiiable. 

(5) Compact and light weight design enable easy 
assembly on device. 

(6) Singie “ + 5V” power supply (except for Extended 
Temperature Type). 

(7) Low power consumption. 








*2) 


Variation 

zn 

Display Format 

*1) 

Display Fonts 

Character Size 

Dot Size 

Module Dimensions 
(WxHxD mm) 

TN Type 

*3)NTNType | 

Type No. 

(W x H mm) 

E 

E 

r 

X 

R 

H 

EL 

LED 

R 

EL 

LED 


DMC16106A 

5x11 dots 

3.2 X 8.2 

0.6 X 0.7 

80x36x10 

o 

o 

o 

— 

— 

— 

— 


DMC16106C 

5x8 dots 

3.2x5.95 

0.6 X 0.7 

80 X 36 X 10 

o 

o 

o 

— 

— 

— 

— 


DMC16117A 

5x8 dots 

3.2x5.95 

0.6 X 0.7 

80 x 36x10 

o 

o 

Q 


o 

o 

— 

16 characters X1 line 

DMC16128 

5x7 dots + Cursor 

4.84x9.66 

0.92x1.1 

122x33x11 

o 

o 

o 


— 

— 

— 

DMC16129 

5x7 dots + Cursor 

4.84x9.66 

0.92x1.1 

122x33x11 

o 

0 

o 


— 

— 

— 


DMC16101A-EB 

5x11 dots 

8.2 X 3.2 

0.7X0.6 

85 X 36 X 10 

— 

— 

o 


— 

-- 

— 


DMC16105-LY 

5x8 dots 

3.2x5.95 

0.6 X 0.7 

80 X 36 X 15 

— 

— 

— 

o 

— 

— 

— 


DMC16188-LY 

5x8 dots 

6.0x14.54 

1.152x1.765 

151 X 50x14.2 

— 

— 

— 

o 

— 

— 

o 


DMC16207 

5x8 dots 

2.95 X 5.55 

0.55x0.65 

80x44x11 

o 

o 

o 

— 

o 

o 

— 


DMC16230 

5x7 dots + Cursor 

4.84x9.66 

0.92x1.1 

122x44x11 

o 

o 

o 

— 

o 

o 

o 

16 characters x 2 lines 

DMC16249B 

5x8 dots 

2.95 X 4.35 

0.55x0.5 

80x36x11 

o 

o 

o 

— 

o 

o 

— 

DMC16202-LY 

5x8 dots 

2.95x5.55 

0.55x0.65 

84x45x15.1 

— 

— 

— 

o 

— 

— 

o 


DMC16204 

5x8 dots 

2.95 X 5.55 

0.55x0.65 

84 x 40x10.9 

o 

— 

— 

o 

— 

— 

— 


DMC16204-LY 

5x8 dots 

2.95 X 5.55 

0.55x0.65 

80x40x16.1 

o 

— 

— 

o 

— 

— 

— 

16 characters x 4 lines 

DMC16433 

5x8 dots 

2.95 X 4.75 

0.55 X 0.55 

87x60x11 

o 

o 

o 

— 

0 

o 

— 

20 characters ><: 1 line 

DMC20171 

5 X 7 dots + Cursor 

3.2 X 5.55 

0.6x0.65 

182x33.5x13 

o 

o 

o 

— 

— 

— 

— 

20 characters 2 lines 

DMC20215 

5x8 dots 

3.2x5.55 

0.6x0.65 

116x44x11 

o 

o 

o 

— 

o 

— 

— 


DMC20261 

5x8 dots 

3.2x5.55 

0.6x0.65 

116x37x11 

o 

o 

o 

— 

o 

o 

o 

20 characters x 4 lines 

DMC20434 

5x8 dots 

2.95x4.75 

0.55x0.55 

98x60x11 

o 

o 

o 

— 

o 

o 

o 


DMC20481-LY 

5x8 dots 

2.95x4.75 

0.55x0.55 

98.5x61 X 15.6 

— 

— 

— 

o 

— 

— 

o 

24 characters x 1 line 

DMC24138 

5x11 dots 

3.2 X 8.2 

0.6 X 0.7 

118x36x11 

o 

o 

o 

— 

o 

— 

— 

24 characters x 2 lines 

DMC24227 

5x8 dots 

3.2x5.55 

0.6x0.65 

118x36x11 

o 

o 

o 

— 

o 

o 

— 

32 characters x 1 line 

DMC32132 

5x11 dots 

3.2 X 8.2 

0.6 X 0.7 

174.5x31x11 

o 

‘o 

o 

— 

— 

— 

— 

32 characters X 2 lines 

DMC32216 

5x8 dots 

3.2x5.55 

0.6x0.65 

175 x 44x11 

o 

o 

o 

— 

— 

— 

— 

DMC32239 

5x8 dots 

3.45x5.55 

0.65 X 0.65 

174.5x31x11 

o 

o 

o 

— 

o 

0 

— 

40 characters x 1 line 

DMC40131 

5x11 dots 

3.2 X 8.2 

0.6 X 0.7 

182x33.5x11 

o 

o 

0 

— 

— 

— 

— 


DMC40202-LY 

5x8 dots 

3.2x5.55 

0.6x0.65 

182x34.5x15.1 


— 

— 

o 

— 


o 

40 characters x 2 lines 

DMC40205-LY 

5x8 dot§ 

3.2x5.55 

0.6x0.65 

170x31.5x15.5 

— 

— 

— 

0 

— 

— 

— 


DMC40218 

5x8 dots 

3.2x5.55 

0.6x0.65 

182x33.5x11 

o 

o 

o 

— 

o 

o 

o 

40 characters x 4 lines 

DMC4057 

5x8 dots 

2.78x4.89 

0.5x0.55 

190x54x10 

o 

o 

o 

-r- 

o 

o 

0 

DMC40401N 

5x8 dots 

2.78x4.89 

0.5x0.55 

190x54x11 

— 

— 

— 

— 

o 

— 

0 


OPTREX LCD Character Modules are available in many 
backlighting options as well as in standard TN and N-^TN 
Fluid Technologies. 

• FOR ON-SITE DEMONSTRATIONS AND IN-DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 


Type 

Operating Temp. 

Storage Temp. 

Normal Temp. 

0°C~+50°C 

-20°C'- +70®C 

Extended Temp. 

-20°C~ -l■70®C 

-30®C~+80®C 



SATORI EI-ECTRIC (AMERICA) INC. 

23717 HAWTHORNE BLVD./SUITE 201 TORRANCE, CA 90505 
TEL. (213) 373-9478 FAX (213) 375-8565 
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LED’s 

Based LED’s 

Big LED’s/Light Bars 

Designer Shaped LED’s 

LED Lamps 

Multi Segment Arrays 

Opto Arrays 

PCB LED Lamps/Arrays 

Panel Indicators 

Surface Mount Technology 

Ultra Bright LED’s 



A full service 

distributor specializing in optoelectronics, 
representing the following manufacturers: 


y^y ^ /'©/ 4 y« 
A/^/^/w/g/ 




Infrared Devices 

Custom Assemblies 
Encoders 
Infrared Emitters 
Opto Arrays 
Photo Detectors 
Photo Diodes 
Photo Transistors 
Reflective Switches 
Slotted Optical Switches 
Surface Mount Technology 
Tape Readers 


-fe 4^. 44- 


Photoconductiye Cells 

Photoconductive 

Photodarlington 

Photodiode 

Photo Emissive 

Phototransistor 

Photovoltaic 


n n n n 0 

non 

« fii « « « 

1 XU ex 


Hardware 

Cliplite 

Cubelite 

Lenses 

AAountirig Hardware 
T-1, T-^Va, Rectangle, 
Pads and Standoffs 
P-C-Lite Hardware 
Panel Indicators 


«¥-H-»-H-w 


Opto Isolators 

Opto Couplers 

Photoconductive 

SCR’s 

Surface Mount Technology 
TTL 

Transistor 

Triacs 

Zero Crossing 


Bivar 

Clairex 

Eldema/ 

Genisco 

Idea Display 
Products 

Isocom 

Lamp 

Technology 

Ledtronics 

Lite-on 
USA, Inc. 


Lumex 

Optek 

Opto Switch 

Quality 

Technology 

Rohm 

Stanley 

Universo 

Visual 

Comm. 






Opto Plus+, Inc. 

23382 Madero Road • Suite A 
Mission Viejo, California 92691 


■ 5 I§ 1 §I§I§I§I§I 

Displays 

Clock 

Dot Matrix 
Intelligent 

Liquid Crystal Display 
Multi Digits/Alpha Numeric 
Multi Segment Arrays 
Seven Segment Dual Digits 
Seven Segment Numeric 




Lamps 

Incandescent Products 
Neon LItes 
Panel Indicators 
Photoconductive Cells 
Surge Arrestors 


E 


D i|D i|D i|D i|D i|D 

I I I I I 


Value Added 

Based LED’s 

Custom Assemblies 

Lenses 

Opto Arrays 

PCB LED Lamps/Arrays 

Panel Indicators 


i u / It n n_o c cu 

UUJi I 


Out of 1 /onn/Ziuc^uozi^t 
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DOT MATRIX 
LCD MODULE 



Give Your LCD Products 
a Facelift with Samsung. 

■ Features- 

• Wide Angle — Super TWisted Nematic 

• High Contrast 

• Dot Matrix Graphics & Characters 

• Custom Design 

■ Applications —- 

• Timepieces — Watch, Clock, Timer 

• Calculator — Desk Tbp Calculator, Pocket Computer, Handy PC 

• Home Electric Appliances — VTR, TV, Camera 

• Measuring Instruments — Multimeter, Tester, Thermometer 

• OA Equipments — ECR, Copier, Facsimile 

• Data Products — Word Processor, Personal Computer, Typewriter 

• Automotive — ETR, Speedometer, Dashboard 

• Communications Equipments — Telephone, Telephone Terminal. 
Personal Wireless Tferminal 

*SAMTRON is the total brand name for products of Samsung Electron Devices. 


Face the Competitioii with 
Samsung Tec^ology. 

Samsung Electron Devices now brings long 
years of CRT manufacturing and design 
experiences to the world of LCDs, 

Samsung's new, comprehensive line of LCDs 
maintains the proven quality at an economic 
cost which the world expects from Samsung. 
Reliable products and on-time delivery at an 
economic price has been the hallmark of 
Samsung Electron Devices. 

It's a new face, but it's the same commit¬ 
ment to excellence. 


eg SAMSUNG 

Electron Devices 
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SWONI UQUID CRYSTAL DISPLAY 

MODELS 


1 

MODEL 

CHARACTER 

VIEWING 

AREA 

(WxH) 

CHARACTER 

SIZE 

(WxH) 

DOT SIZE 
(WxH) 

DUTY RATIO 

OVERALL 

DIMENSIONS 

(WxDxH) 

SMC — 1610A 

16x1 

64.5x13.8 

3.07x6.56 

0.55x0.75 

1/16 

80x36x9.8 

SMC - 1621A 

16x2 

64.5x13.8 

2.95x4.35 

0.55x0.5 

1/16 


SMC - 1640A 

16x4 

61.8x25.2 

2.95x4.75 

0.55x0.55 

1/16 

87 X 60x9.3 

SMC-201OA 

20x1 

83.0x18.6 

3.2x5.95 

0.6 xO.7 

1/16 

116x37x9.3 

SMC - 2020A 

20x2 

83.0x18.6 

3.2x5.55 

0.6 xO.65 

1/16 

116x37x9.3 

SMC - 2040A 

20x4 

76.0x25.2 

2.95x4.75 

0.55x0.55 

1/16 

98x60x10 

SMC-241 OA 

24x1 

100 X13.8 

3.07x6.56 

0.55x0.75 

1/16 

126x36x9.6 

SMC — 2420A 

24x2 

93.5x15.8 

3.15x5.75 

0.55x0.55 

1/16 

118x36x9.6 

SMC-4011A 

40x1 

154.5x15.8 

3.05x6.56 

0.55x0.75 

1/16 

182x38.5x10 

SMC - 4020A 

40x2 

154.5x15.8 

3.2 X5.55 

0.6 xO.65 

1/16 

182x35x10 

SMC - 4040A 

40x4 

147.5x29.5 

2.78x4.89 

0.5 xO.55 

1/16 

190x55x9.3 

SMC - 8020A 

80x2 

222 x5 

2.2 X4.35 

0.4 xO.5 

1/16 

259.8x38.9x9.8 


ABSOLUTE MAXIMUM RATINGS 


ITEM 

SYMBOL 

TEST CONDITION 

STANDARD VALUE 

UNIT 

MIN. 

TYP. 

MAX. 

POWER SUPPLY VOL. FOR LOGIC 

Vdd-Vss 


0 

- 

7 

V 

POWER SUPPLY VOL. FOR LCD DRIVE 

Vdd-Vo 


0 

- 

13.5 

V 

INPUT VOL. 

VI 

- 

Vss 

- 

Vdd 

V 

OPERATING TEMPERATURE 

Topr 

- ' 

0 

— 

+ 50 

°c 

STORAGE TEMPERATURE 

Istg 

_ 

-20 

- 

+ 60 

°c 


ELECTRICAL CHARACTERISTICS 


ITEM 

SYMBOL 

TEST CONDITION 

STANDARD VALUE 

UNIT 

MIN. 

TYP. 

MAX. 

INPUT HIGH VOL. 

ViH 

- 

2.2 

- 

Vdd 

V 

INPUT LOW VOL. 

ViL 

- 

-0.3 

- 

0.6 

V 

OUTPUT HIGH VOL. 

VOH 

loH=0.21mA 

2.4 

- 

- 

V 

OUTPUT LOW VOL. 

VOL 

loL=1.2mA 

- 

- 

0.4 

V 

POWER SUPPLY CURRENT 

Idd 

Vdd=5.0V 

- 

2.0 

4.0 

mA 


I/O Terminals and an example 
of system block diagram 


Terminal 

I/O 

Function 

Vss 

I 

Power supply (GND) 

Vdd 

I 

Power supply (5V) 

Vo 

I 

LCD contrast adjustment 

RS 

I 

Register selection 

R/W 

i 

Read/Write selection 

E 

I 

Enable input 

DB0-DB7 

I/O 

Data input/output 


CPU VMA 


LCD MODULE 

W . w y IVi/^ 

02 

—^ 

E 

A15 



AO 


RS 

R/W 


R/W 

D0-D7j 

^ /s ^ 

DB0-DB7 


Options 

(1) STN type is also available. 

(2) HQ type of wide ranae temperature is available on demand 
at operating: -10°C ~ +70°C 

(3) BACKLIT type is available on demand. SAMTRON’ is the total brand name tor an products of Samsung Electron Devices Co , Ltd. 

Specifications are subject to change without notice. 

Samsung Electron Devices Co., Ltd. Printed in Seoul, Korea. 
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lhuhd crystal display 


FOR TIMEPIECE (WATCH, CLOCK) 


MODEL 

EXTERNAL DIMENSION 
(WxHxTmm) 

VIEWING AREA 
(WxHmm) 

DIGIT 

DRIVING METHOD 
(DUTY, BIAS, VOL) 

MATCHING LSI 

SLW0601A 

23.9x14.2x0.5 

21.9x9.7 

6 

% D, y,B, 3.0V 

KS5189 

SLW0402A 

52.0x27.5x1.1 

46.0x20.5 

4 

%D, y^B, 3.0V 

MSM5004 

SLW0603A 

20.5x13.2x0.5 

18.5x10.2 

6 

%D, 3.0V 

MSM5003 

SLW0403A 

20.5x13.2x0.5 

18.3x9.0 

4 

y3P,yB,3.pv 


SLK0401A 

52.0x22.0x1.1 

47.0x13.0 

4 

%D, ye, 3.0V 

KS5171 

SLK0303A 

52.0x27.5x1.1 

47.0x21.5 

3% 

%b, %B, 4.5V 



FOR INDUSTRIAL USE 


MODEL 

EXTERNAL DIMENSION 
(WxHxTmm) 

VIEWING AREA 
(WxHmm) 

DIGIT 

DRIVING METHOD 
(DUTY, BIAS, VOL) 

MATCHING LSI 

SLS0601A 

93.98x38.1 x 1.1 

88.8x25.4 

6 

%D, %B, 5.0V 


SLS0313A 

65.8x33.8x1.1 

60.8x21.2 

3% 

STATIC, 5.0V 

ICL7106 

1CL7136 

SLS0301A 

50.7x30.4x1.1 

46.7x18.4 

aVa 

STATIC, 5.0V 

ICL7106 

ICL7136 

SLS0404A 

65.8x33.8x1.1 

61.8x25.7 

4% 

%D. yaB, 5.0V 

ICL7129 

SLS0414A 

65.8x33.8x1.1 

60.8x21.2 

4ya 

%D, %B, 5.0V 

ICL7129 

SLS0308A 

55.6x19.8x0.7 

49.3x16.8 

3ya 

STATIC, 5.0V 



FOR AUTOMOTIVE 


MODEL 

EXTERNAL DIMENSION 
(WxHxTmm) 

VIEWING AREA 
(WxHmm) 

DIGIT 

DRIVING METHOD 
(DUTY, BIAS, VOL) 

MATCHING LSI 

SLA0401A 

38.1 X 22.0x0.7 

32.1 X 13.1 

4 

STATIC, 2.7V 


SLA0402A 

59.0x13.0x1.1 

53.0x7.4 

4 

%D, %B, 5.0V 

/tPD1708G-011 

SLA0403A 

50.0x20.0x1.1 

46.0x14.0 

4 

%D, %B; 5.0V 

/iPD1708G-011 

SLA0606A 

40.0x18.0x1.1 

35.5x12.0 

6 

%D, %B, 5.0V 

/tPD1708G-011 

SLA0604A 

32.0x20.0x0.7 

28.0x13.0 

6 

%D, %B, 5.0V 

^PD1708G-011 

SLA0602A 

40.0x17.9x1.1 

35.5x10.7 

6 

%D, %B, 5.0V 

,*PD1708AG-019 


FOR CALCULATOR 


MODEL 

EXTERNAL DIMENSION 
(WxHxTmm) 

VIEWING AREA 
(WxHmm) 

DIGIT 

DRIVING METHOD 
(DUTY, BIAS, VOL) 

MATCHING LSI 

SLC0803A 

30.0x11.45x0.5 

26.5x6.8 

8 

%D, %B, 3.25V 

KS6025A 

UM3128H 

SLC0802A 

28.2x10.0x0.5 

25.3x6.3 

8 

y3D. %B, 3.25V 

KS6021A 

SLC0804A 

34.0x12.8x1.1 

29.5x6.3 

8 

%D, y,B, 2.85V 

KS6025A 

SLC0807A 

40.0x14.4x1.1 

35.0x7.65 

8 

%D, %B, 2.85V 


SLC0811A 

60.0x18.4x1.1 

55.0x11.9 

8 

%D, yB, 2.85V 


SLC0816A 

53.0x14.5x1.1 

44.0x9.0 

8 

%0, %B, 3.0V 



TYPICAL ELECTRO-OPTICAL CHARACTERISTICS 


GRADES 

CONSUMER 

HIGH RELIABILITY 

UNIT 

LIQUID CRYSTALS 

STATIC 1 1/2 DUTY | 1/3 DUTY | 1/4 DUTY | 1/8 DUTY | 1/16 DUTY 11/32 DUTY 

STATIC 1 1/2 DUTY 


OPERATING^ TEMPERATURE 

0~-h50 

-30~ ±80 

°C 

STORAGE TEMPERATURE 

-20~-i-60 

-40~ ±85 

°c 

OPERATING VOLTAGE 

3.0±0.1 

3.0±0.1 

3.1 ±0.1 

3.1 ±0.1 

6.0±0.5 

7.5±0.5 

10.0±0.5 

5.0 ±0.5 

5.0±0.5 

V 

POWER CONSUMPTION 

1.2 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

1.5 

1.5 

/tA/Cm^ 

RISE / 

/ FALL 

-f-40°C 

60/50 

60/50 

100/80 

100/80 

*80/80 

*90/80 

*100/80 

45/40 

*55/45 

mS 

-f-25°C 

100/80 

100/80 

120/100 

120/100 

*120/100 

*120/100 

*150/110 

60/50 

*80/65 

0°C 

600/400 

400/350 

400/350 

600/400 

*300/200 

*400/300 

*450/300 

200/250 

*300/250 

-10°C 

1000/800 

1000/800 

1200/1000 

1300/900 

*800/500 

*850/550 

*900/600 

400/300 

*600/500 

-20°C 

_ 

— 

— 

— 

— 

— 

— 

700/500 

*900/700 

-30°C 

- 

— 

- 

- 

— 

- 

— 

1000/800 

*1200/1000 

CAPACITANCE 

1200 

1500 

1500 

pF/cm^ 

DC RESISTANCE 

100 

100 

iMO/mm^ 


SEOUL HEAD OFFICE 

10-14TH FL. DAEKYUNG 
BLDG., 120, 2-KA 
TAEPYUNG-RO, CHUNG-KU, 
SEOUL 100-102, KOREA 
TEL: 755-2333, 757-4819, 757-2090 
TLX: STARNEC K22596, K32387 
FAX: (02) 756-9111 


SAMSUNG ELECTRON 
DEVICES AMERICA INC. TEL 
14251, E. FIRESTONE BLVD. TLX 
SUITE 101 LAMIRADA FAX 

CALIFORNIA 90638 
TEL: (213) 802-8425 
TLX: 183423 SEDLA 
FAX: (213) 802-8820 


TOKYO OFFICE 

(03)258-8550 
2228009 SANSEI 
(03) 258-8534 


LONDON OFFICE 

TEL: 862-9311/2 
TLX: 25823 STARSLG 
FAX: 862-0096/7 


H.K. OFFICE 

TEL: 5-8626053, 5-8626000 
TLX: 83236 HSTAR HX 
FAX: 852-5-8661242 


NEW DELHI OFFICE 

TEL: 91-11-60-4886 
TLX: 031-61640 STAR IN 
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Soiko Instruments uoum crystal displays 


DOT MATRIX MODULES 


Seiko Instruments Dot Matrix Character Modules were 
designed with your application in mind. The expanded 
range offers a wide variety of sizes, all using industry 
standard controllers and drivers. They are now available 
with our grey-mode Supertwist option for enhanced con¬ 
trast and viewing angle. The compact modules are also 
available with an electroluminescent (EL) backlight or 
LED panel for use in dark environments. 

□ 5 X 7 Dot Matrix plus cursor 

□ Character Generator and Data RAM on board 

□ Compact, lightweight, and low cost 

□ Single 5 volt input 

□ 4 or 8 bit Parallel Interface 

□ EL or LED Backlight available 

Unit: mm 



Model Outside Dim. x No. Lines Size Size 


M1641 

80 x 36x11.3 

16x1 line 

3.07x5.73 

0.55x0.75 

Ml 632 

85x30x10.1 

16x2 lines 

2.78x4.27 

0.50x0.55 

LI 612 

80 x 36x11.3 

16x2 lines 

2.95x3.80 

0.55 X 0.50 

LI 614 

87x60x11.3 

16x4 lines 

2.95x4.15 

0.55x0.55 

L2012 

116x37x11.3 

20 X 2 lines 

3.20x4.85 

0.60x0.65 

L2014 

98 X 60 X 11.3 

20 X 4 lines 

2.95x4.15 

0.55x0.55 

*M24111 

126x36x11.3 

24 X1 line 

3.15x7.90 

0.55x0.70 

L2432 

118x36x11.3 

24 X 2 lines 

3.20x4.85 

0.60 X 0.65 

*L4041 

182x33.5x11.3 

40 X1 line 

3.15x7.90 

0.55 X 0.70 

L4042 

182 x 33.5x11.3 

40 X 2 lines 

3.20x4.85 

0.60x0.65 

M4024 

190 X 54 X 10.1 

40 X 4 lines 

2.78x4.27 

0.50x0.55 


*5x10 Dot Matrix plus cursor 


GRAPHIC MODUUES 

The Seiko Twist technology featured in the following 
graphic modules solves many of the problems associ¬ 
ated with large size, high resolution LCDs. Improved 
contrast and viewing angle combined with a variety of 
options make the Seiko Twist modules compatible with 
your display requirements. 


□ Options 

□ Reflective or transflective polarizers 

□ Positive or negative character image 

□ Electroluminescent backlighting 

□ Grey or yellow background 

Unit: mm 



Model Outside Dim. Dot Format Display Area Dot Size 
(W X H X D) (Row X Column) (W x H) (W x H) 

G2436 180 x 75x12 64 x 240 127.2 x 33.9 0.49 x 0.49 

G648D 270x150x12 220 x 640 224.0 x 98.0 0.32 x 0.46 

G644F 270x198x12 400 x 640 230.3x143.9 0.33 x 0.33 


CUSTOM DISPLAYS 


With over 15 years of custom LCD experience, Seiko 
Instruments can meet your needs for custom LCDs or 
custom Liquid Crystal Display Modules (LCM). Special 
type styles or graphic patterns are possible in glass 
sizes from Va" x V 2 " up to 10" x 7" Static drive up to 
V 200 duty cycle, colored polarizers, and a variety of 
backlighting methods round out Seiko’s custom capabil¬ 
ities. Complete design and applications assistance is 
only a phone call away. Contact Seiko Instruments when 
your design calls for custom LCDs or LCMs, you will like 
the results. 


Seiko Instruments USA, Inc., Electronic Components Division, 2990 W. Lomita Blvd., Torrance, CA 90505 (213) 517-7770 FAX: (213) 517-7792 



EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1109 












2450 


DISPLAYS, READOUTS. & CRTs 


2450 


SHARP EL Display Units 

Five Good Reasons Why Sharp Remains 
the Leader in EL Display Innovation 



Gray Scale 


16 Levels of Gray Scale Capability 

Sharp technology has found a way to create EL 
display units which offer 16 ieveis of gray scale 
capability. Gray scale gives images greater 
depth, clarity, and subtlety and extends the 
range of usable softwares, allowing difference 
of colours being expressed on the mono¬ 
chrome screen. This sophisticated feature is 
a result of two important Sharp innovations: 
unique drive electronics and advanced thin- 
film production technology. 

Larger Displays with Finer 
Resolution 

New large-size EL display units from Sharp 
open the door to a range of new EL display 
application. In addition to larger screen size, 
they offer higher precision and resolution for 
easier viewing and finer detail. New EL display 
unit with 1,024 x 800 dots—achieving 4 lines 
per millimeter, equivalent to a high-definition 
CRT—is ideal for CAD system applications. 
New 640 X 480-dot unit has the same display 
format as the IBM® PS/2. 

’'IBM Personal System/2 is a registered trademark of International 
Business Machines Corporation. 


Wider Operating Temperature Range 

Operating in temperatures from - 20°C to 
65®C, Sharp’s new EL display units assure 
high reliability in harsh environments. While 
Sharp has previously developed special EL 
display units for wide temperature ranges, 
new EL display units are available in a thinner 
and lighter package, consuming lower power. 

Innovative Baseplate Structure 

Placing the baseplate behind the EL panel and 
eliminating the aluminum front frame makes 
entire EL display unit thinner, lighter and 
easier to install. 

Detachable DC/DC Converter 

While current EL display units have the DC/DC 
converter built into the PCB, Sharp’s new units 
are fitted with the DC/DC converter attached to 
the PCB via a flat, flexible cable. The cable and 
converter can either be mounted on the rear of 
the unit or trail outside. This structure makes 
the unit thinner and allows greater flexibility 
in assembly. By changing the detachable 
DC/DC converter, new EL display unit can be 
adapted to diversified voltage requirements. 



Detachable DC/DC Converter 


SHARP ELECTRONICS CORR, Micro Electronics Oiv., Sharp Plaza, Mahwah, NJ 07430-2135«201/529.8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529-8759 
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EL Display Units 


Specifications 


Parameter 

LJ320U21 

LJ320U26 

LJ512U21 

U512U25 1 

Effective Display Area (mm) 

119.9(W)x 89.9(H) 

95.9(W)x 76.7(H) 

179.1(W)x 44.7(H) 

191.9(W)x 95.9(H) 

Display Format (dot) 

320(W)x 240(H) 

320(W)x 256(H) 

512(W)x 128(H) 

512(W)x 256(H) 

Dot Size (mm) 

0.275(W)x 0.225(H) 

0.22(W)x 0.22(H) 

0.25(W)x 0.20(H) 

0.275(W)x 0.225(H) 

Dot Pitch (mm) 

0.375(W)x 0.375(H) 

0.30(W)x 0.30(H) 

0.36(W)x 0.35(H) 

0.375(W)x 0.375(H) 

Display Color 

Orange-yellow 

Orange-yellow 

Orange-yellow 

Orange-yellow 


(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

Luminance (fL) 

30(Typ.) 

30(Typ.) 

33(Typ.) 

30(Typ.) 

Frame Frequency (Hz) 

60(Typ.) 

60(Typ.) 

70{Typ.) 

60(Typ.) 

Input Signal Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

Supply Voltage (V) 

+ 5, +15 

+ 5, +15 

+ 5,+ 15 

+ 5,+ 15 

Drive Method 

P-N Symmetric Drive 

P-N Symmetric Drive 

P-N Symmetric Drive 

P-N Symmetric Drive 

Power Consumption (W) 

8(Typ.) 

5(Typ.) 

6(Typ.) 

10(Typ.) 

Operating Temperature (^) 

Oto +55 

Oto+55 

Oto +55 

Oto+55 

Storage Temperature (®C) 

-25 to +70 

-25 to +70 

-25 to +70 

-25 to +70 

Outline Dimensions (mm) 

178.5(W) X 148.5(H) x 34.0(D*) 

130.0(W) X110.0(H) X 33.0(D*) 

228.5(W)x 108.5(H) x34.0(D*) 

228.5(W) X 148.5(H) x 35.0(D*) 

Weight (g) 

Approx. 600* 

Approx. 400* 

Approx. 600* 

Approx. 650* 

Baseplate Structure 

No 

Yes 

No 

No 


No 

No 

No 

No 

Parameter 

New LJ512U27 

New LJ512U32 

LJ640U21 

LJ640U23 

Effective Display Area (mm) 

191.9(W)x 95.9(H) 

191.9(W)x 95.9(H) 

19i:9(W)x 59.9(H) 

191.9(W)x 83.9(H) 

Display Format (dot) 

512(W)x 256(H) 

5l2(W)x 256(H) 

640(W)x 200(H) 

640(W)x 200(H) 

Dot Size (mm) 

0.275(W)x 0.225(H) 

0.275(W)x 0.225(H) 

0.23(W)x 0.20(H) 

0.185(W)x 0.280(H) 

Dot Pitch (mm) 

0.375(W)x 0.375(H) 

0.375(W)x 0.375(H) 

0.30(W)x 0.30(H) 

0.30(W)x 0.42(H) 

Display Color 

Orange-yellow 

Orange-yellow 

Orange-yellow 

Orange-yellow 


(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 585bA) 

Luminance (fL) 

34(Typ.) 

34(Typ.) 

30{Typ.) 

30(Typ.) 

Frame Frequency (Hz) 

60(Typ.) 

60(Typ.) 

60(Typ.) 

60(Typ.) 

Input Signal Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

Supply Voltage (V) 

+ 5. +12 

+ 5, +12 

+ 5,+ 15 

+ 5,+ 15 

Drive Method 

P-P Symmetric Drive 

P-P Symmetric Drive 

P-P Symmetric Drive 

P-P Symmetric Drive 

Power Consumption (W) 

7(Typ.) 

7(Typ.) 

7(Typ.) 

8(Typ.) 

Operating Temperature (°C) 

-5 to +55 

- 5 to +55 

0 to +55 

0 to + 55 

Storage Temperature (°C) 

-40 to +80 

-40 to +80 

-25 to+70 

-25 to +70 

Outline Dimensions (mm) 

228.5(W) X148.5(H) x 20.5(D) 

246.0(W) X 148.0(H) x 16.9(D) 

228.5(W) X 108.5(H) X 34.0(D*) 

228.5(W) X148.5(H) x 35.0(D*) 


34.0(D*) 

32.5(D*) 



Weight (g) 

Approx. 590 (650*) 

Approx. 480 (540*) 

Approx. 600* 

Approx. 650* 

Baseplate Structure 

No 

Yes 

No 

No 

Detachable DC/DC Converter 

Yes 

Yes 

No 

No 

Parameter 

LJ640U24 

LJ640U30 

New LJ640U80 

New L364ZU26 

Effective Display Area (mm) 

191.9(W)x 119.7(H) 

191.9(W)x 95.8(H) 

191.9(W)x 59.9(H) 

191.9(W)x 119.9(H) 

Display Format (dot) 

640(W)x 200(H) 

640(W)x 200(H) 

640(W)x 200(H) 

640(W)x 400(H) 

Dot Size (mm) 



0.23(W)x 0.20(H) 

0.22(W)x 0.22(H) 

Dot Pitch (mm) 

0.30(W)X 0.60(H) 

0.30(W)x 0.46(H) 

0.30(W)X 0.30(H) 

6.30(W)x 0.30(H) 

Display Coloir 

Orange-yellow 

Orange-yellow 

Orange-yellow 

Orange-yellow 


(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

Luminance (fL) 

30(Typ.) 

30(Typ.) 

34(Typ.) 

30(Typ.) 

Frame Frequency (Hz) 

60(Typ.) 

60(Typ.) 

60(Typ.) 

60(Typ.) 

Input Signal Level 

LS TTL Level 

LS TTL Level 

CMOS Level 

LS TTL Level 

Supply Voltage (V) 

+ 5, +15 

+ 5. +15 

+ 5,+ 12 

+ 5,+ 24 

Drive Method 

P-P Symmetric Drive 

P-P Symmetric Drive 

P-P Symmetric Drive 

PWM Symmetric Drive 

Power Consumption (W) 

9(Typ.) 

8(Typ.) 

6(Typ.) 

18(Typ.) 

Operating Temperature (®C) 

Oto +55 

Oto +55 

-20 to +65 

-5to+55 

Storage Temperature (®Cj 

-25to+70 

-25to+70 

-40 to +80 

-40 to + 80 

Outline Dimensions (mm) 

228.5(W) X 158.5(H) x 35;0(D*) 

228.5(W)x 148.5(H) x35.0(D*) 

238.0(W) X 108.0(H) x 31.0(D*) 

246.0(W) X 158.0(H) x 34.0(D*) 

Weight (g) 

Approx. 750* 

Approx. 650* 

Approx. 520* 

Approx. 650* 

Baseplate Structure 

No 

No 

Yes 

Yes 

Detachable DC/DC Converter 

No 

No 

No 

No 


* Including DC/DC converter 
*‘Scheduled for market from November, 1989 

Lj512U10 (512 X 256 dots) and LJ640U11 (640 x 200 dots) with wider operating temperatures (- 20°C to + 65®C) are also available. 


SHARP ELECTRONICS CORR, Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135*201/529.8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529.8759 
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EL Display Units 


Specifications 


Parameter 

LJ640U26 

New LJ64UU27 

New LJ640U31 

New LJ640U32 I 

Effective Display Area (mm) 

191.9(W)x 119.9(H) 

191.9(W)x 119.9(H) 

191.9(W)x 119.9(H) 

191.9(W)x 119.9(H) 

Display Format (dot) 

640(W)x 400(H) 

640(W)x 400(H) 

640(W)x 400(H) 

640(W)x 400(H) 

Dot Size (mm) 

0.22(W)x 0.22(H) 

0.22(W)x 0.22(H) 

0.22(W)x 0.22(H) 

0.22(W)x 0.22(H) 

Dot Pitch (mm) 

0.30(W)x 0.30(H) 

0.30(W)x 0.30(H) 

0.30(W)x 0.30(H) 

0.30(W)x 0.30(H) 

Display Coloir 

Orange-yellow 

Orange-yellow 

Orange-yellow 

Orange-yellow 


(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

Luminance (fL) 

30(Typ.) 

34(Typ.) 

34 (Typ.) 

34 (Typ.) 

Frame Frequency (Hz) 

60(Typ.) 

60(Typ.) 

60 (Typ.) 

60 (Typ.) 

input Signal Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

Supply Voltage (V) 

+ 5 , +15, +25 

+ 5, +12 

+ 5. + 24 

+ 5. + 12 

Drive Method 

P-P Symmetric Drive 

P-P Symmetric Drive 

P-P Symmetric Drive 

P-P Symmetric Drive 

Power Consumption (W) 

12(Typ.) 

11 (Typ.) 

11 (Typ.) 

11 (Typ.) 

Operating Temperature (®C) 

0 to + 55 

- 5 to + 55 

-5 to +55 

- 5 to + 55 

Storage Temperature (®C) 

-25 to +70 

- 40 to + 80 

-40 to +80 

-40 to +80 

Outline Dimensions (mm) 

228.5(W) X 158.5(H) x 35.0(D*) 

228.5(W) X 158.5(H) x 20.5(D) 
35.0(D*) 

246.0(W) X158.0(H) x 15.5(D) 
31.5(D*) 

246.0(W) X158.0(H) x 15.5(D) 
31.5(D*) 

Weight (g) 

Approx. 800* 

Approx. 590 (650*) 

Approx. 480 (540*) 

Approx. 480 (540*) 

Baseplate Structure 

No 

No 

Yes 

Yes 

Detachable DC/DC Converter 

NO 

Yes 

Yes 

Yes 

Parameter 

New LJ64ZU48 

New LJ640U48 

LJ720U22 

New LJ024U32** 

Effective Display Area (mm) 

191.9(W)x 143.9(H) 

191.9(W)x 143.9 

215.9(W)x 119.9(H) 

256.0(W)x 200.0(H) 

Display Format (dot) 

640(W)x 480(H) 

640(W)x 480(H) 

720(W)x 400(H) 

1,024(W)x 800(H) 

Dot Size (mm) 

0.22(W)x 0.22(H) 

0.22(W)x 0.22(H) 

0.22(W)x 0.22(H) 

0.19(Wjx 0.18(H) 

Dot Pitch (mm) 

0.30(W)x 0.30(H) 

0.30(W)x 0.30(H) 

0.30(W)x 0.30(H) 

0.25(W)x 0.25(H) 

Display Color 

Orange-yellow 

Orange-yellow 

Orange-yellow 

Orange-yellow 


(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 5850A) 

(Peak Wavelength 585QA) 

Luminance (fL) 

30(Typ.) 

30 (Typ.) 

30 (Typ.) 

30 (Typ.) 

Frame Frequency (Hz) 

60(Typ.) 

60 (Typ.) 

W(Typ.) 

60 (Typ.) 

Input Signal Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

LS TTL Level 

Supply Voltage (V) 

+ 5, +24 

+ 5, +24 

+ 5, +15,+ 25 

+ 5, +12 

Drive Method 

PWM Symmetric Drive 

P-P Symmetric Drive 

P-P Symmetric Drive 

P-P Symmetric Drive 

Power Consumption (W) 

22(Typ.) 

14 (Typ.) 

13 (Typ.) 

22 (Typ.) 

Operating Temperature (®C) 

-5 to +55 

Oto +55 

Oto +55 

Oto+55 

Storage Temperature (®C) 

-40 to +80 

-25 to +70 

-25 to +70 

-25 to +70 

Outline Dimensions (mm) 

246.0(W) X 180.0(H) X 34.0(D*) 

246.0(W) X 180.0(H) X 25.0(D*) 

270.0(W) X 168.0(H) x 25.5(D) 

310.0(W) X 240.0(H) x 15.0(D) 
35.0(D*) 

Weight (g) 

Approx. 700* 

Approx. 660* 

Approx. 910* 

Approx. 1,000 (1,200*) 

Baseplate Structure 

Yes 

Yes 

Yes 

Yes 

Detachable DC/DC Converter 

No 

No 

No 

Yes 


* Including DC/DC converter 

* ‘Scheduled for market from November, 1989 

LJ512U10 (512 X 256 dots) and LJ640U11 (640 x 200 dots) with wider operating temperatures (- 20°C to + 65®C) are also available. 


SHARP ELECTRONICS CORR, Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2i35*201/529-8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529.8759 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1113 





2450 


DISPLAYS. READOUTS. & CRTs 


2450 


SHARR LCD Units 

Sharp, unchallenged leader in the field of LCD units, 
is about to revoiutionize the field. 


Sharp’s capacity for technological development is creat¬ 
ing new worlds for LCD applications. 

Since 1973, when Sharp introduced the use of the LCD in 
electronic calculators for the first time in the world, new fields of 
application have been rapidly opened up thanks to a series of 
constant technological improvements. This commitment to 
improvement has led to LCD units with superior readability 
over a wide range of adverse conditions. 

As demand for large-size and high-resolution LCD units 
increased, Sharp responded by adding quality features. 
Including high contrast, wide viewing angle and wide tempera¬ 
ture range displays, all of which drew attention in various fields. 
Sharp’s innovative approach to LCD design has led to LCD 
units which are lightweight, thin and power-saving for better 
cost performance with high reliability. Sharp’s search for new 
possibilities In the application of the LCD has no limits. 


Paper white mode Double Super Twisted LCD unit—syn¬ 
thesis of Sharp’s LCD technology. 

A large portion of the information we regularly read is in 
the form of black letters printed on white paper. This same for¬ 
mat has long been deisred for the LCD, as well. 

Sharp has taken the lead In developing and mass-produc¬ 
ing a paper white mode Double Super Twisted (DST) LCD unit 
capable of reproducing an image close to the printed page to 
which we are accustomed. This advanced display, almost 
equivalent to a CRT, is about to change the current Image of the 
LCD entirely. 

With nearly 3 times higher contrast and a wider viewing 
angle compared with our conventional Super Twisted High 
Contrast (STHC) LCD units, this new product, with built-in 
CCFT backlight, is our answer to the call for brighter and 
clearer displays. Paper white mode DST LCD units are ideal for 
OA equipment, from personal computers to word processors. 


Table of Graphic Display Type LCD Units 


Display 
format (Dot) 

Model No. 

Type*^ 

Unit outline 
dimensions 
WxHxD (mm )*2 

Effective 
viewing area 
WxH (mm) 

Dot size 

WxH (mm) 

1 

II 

III 

IV 

240 X 64 

LM24008W 

R 

— 

p 

s 

180x75x10.5 

132.6x39 

0.48x0.48 

LM24008M 

M 

E 

p 

s 

180x75x10.5 

132.6x39 

0.48x0.48 

LM24013W 

R 

— 

p 

s 

149x57x11.5 

117x41 

0.44x0.44 

LM24014W 

R 

— 

p 

s 

180x65x10.5* 

132.6x39 

0.48x0.48 

240x128 

LM24009W 

R 

— 

p 

s 

176x96x12 

134x76 

0.49x0.49 

LM24010J 

T 

C 

p 

s 

176x96x19 

134x76 

0.49x0.49 

640 X 200 

LM64012C 

T 

C 

p 

s 

274x130x21 

232x106 

0.31x0.45 

LM64014C 

T 

c 

p 

s 

274x130x21 

232x106 

0.31x0.45 

LM64032W 

R 

— 

p 

s 

256x128x12 

232x106 

0.32x0.46 

LM64032M 

M 

E 

p 

s 

256x128x12 

232x106 

0.32x0.46 

LM64032X 

T 

E 

p 

s 

256x128x12 

232x106 

0.32x0.46 

LM64050W 

R 

— 

p 

s 

256x164x13 

230x138 

0.285x0.61 

LM64050M 

M 

E 

p 

s 

256x164x16 

230x138 

0.285x0.61 

640 X 400 

LM64015T 

T 

C 

N 

s 

300x174x30 

237x151 

0.33x0.33 

LM64023W 

R 

— 

P 

s 

266x174x14.5 

237x151 

0.33x0.33 

LM64035W 

R 

— 

P 

s 

266x174x14 

237x151 

0.33x0.33 

LM64035M 

M 

E 

P 

s 

266x174x16 

237x151 

0.33x0.33 

LM64035X 

T 

E 

P 

s 

266x174x16 

237x151 

0.33x0.33 

LM64135Z 

T 

C 

N 

D 

300x166x26 

218x139 

0.30x0.30 

640 X 480 

LM64048Z 

T 

C 

N 

D 

310x240x25 

237x180 

0.33x0.33 

LM64148Z 

T 

c 

N 

D 

(280x180x25.5) 

(205x155) 

(0.28x0.28) 

LM64048E 

T 

— 

N 

D 

(310x240x20) 

(237x180) 

(0.33x0.33) 

LM64148E 

T 

— 

N 

D 

269.6x216x11.5 

205x156 

0.28x0.28 

720 X 400 

LM72060Z 

T 

c 

N 

D 

320.4x170.4x34 

260x147 

0.32x0.32 


r Transmissive: T 

r CCFT backlight is built in.: C 

r Positive: P 

r 

-j- Transflective: M 

Type II 

Type III H 

Type IV H 

Reflective: R 

•- EL backlight can be Installed.: E 

Negative: N 

L 


*2 Excluding mounting tabs. D (Depth): max. value *3 Ta = 25°C 


STHC LCD: S 
DST LCD: D 
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SHARR LCD Units 

Sharp LCD units are the result of a fully integrated process, 
from initial development to final inspection. 


Sharp offers a diverse line of LCD units, small, medium 
and large. And with the addition of the Double Super Twisted 
LCD unit to the large-size graphic display line and the Super 
Twisted High Contrast LCD unit to the character display line, 
even wider range of choices can now be offered. 

Sharp's high quality LCD units guarantee high reliability 
for a wide variety of applications. This attractive product line is 
the ultimate response to customers’ needs, from large-size dis¬ 
plays for computers to displays for precision machinery. 

Please feel free to consult us about custom-designed 
units to match your specific applications. 

DST LCD Unit 

Demand for even higher display quality is Increasing with 
a trend toward larger, higher-resolution LCD units. Sharp has 
succeeded in developing and mass producing paper white 
mode DST LCD units with image quality approaching that of 
the printed page. 


Features 

• Advanced start-to-finish production system to maximize the 
product quality. 

• A broad range of products, from 240x64 to 720x400 dot dis¬ 
play formats. 

• Thin, lightweight and compact in design. 

• Low drive voltage and low power consumption. 

• A bright, high contrast. Double Super Twisted (DST) LCD 
with a wide viewing angle, adopted for the large-size LCD 
unit. 

• Backlit models are also available offering the optimum read¬ 
ability under diverse lighting conditions. 


Table of Graphic Display Type LCD Units 


Duty 

Supply voltage (V)*^ 

Power 

consumption 

(mW)*^ 

Operating 
temperature (°C) 

Storage 

temperature (®C) 

Weight (g) 
(Approx.) 

Applicable 

controller 

Model No. 

Voo-V«, 

V«-Vss 

1/64 

5.0 

-11.0 

48 

0~45 

-25-60 

120 

LR3692 

LM24008W 

1/64 

5.0 

-11.0 

48 

0-45 

-25-60 

120 

LR3692 

LM24008M 

1/64 

5.0 

-11.0 

30.0 

0-45 

-25-60 

100 

LR3692 

LM24013W 

1/64 

5.0 

-10.0 

75 

0-45 

o 

CD 

1 

ID 

cy 

120 

Built-in controller 

LM24014W 

1/128 

5.0 

-17.5 

343 

0-45 

-25-60 

200 

LR3692 

LM24009W 

1/128 

5.0 

-21.0 (Min.) 

395 

5-45 

-20-60 

365 

LR3692 

LM24020J 

1/200 

5.0 

-21.1 

526 

0-45 

-25-60 

790 

V6366 

LM64012C 

1/100 

5.0 

-16.0 

318 

0-45 

-25-60 

790 

V6366 

LM64014C 

1/200 

5.0 

-21.1 

534 

0-45 

-25-60 

320 

V6366 

LM64032W 

1/200 

5.0 

-21.1 

534 

0-45 

-25-60 

320 

V6366 

LM64032M 

1/200 

5.0 

-21.1 

534 

0-45 

-25-60 

320 

V6366 

LM64032X 

1/200 

5.0 

-19.8 

407 

0-45 

-20-60 

570 

V6366 

LM64050W 

1/200 

5.0 

-21.1 

526 

0-45 

-25-60 

650 

V6366 

LM64050M 

1/200 

5.0 

-21.1 

495 

0-45 

-25-60 

1200 

V6366 

LM64015T 

1/200 

5.0 

-19.8 

712 

0-45 

-20-60 

690 

Built-in controller 

LM64023W 

1/200 

5.0 

-16.0 

495 

0-45 

-25-60 

480 

V6366 

LM64035W 

1/200 

5.0 

-16.0 

495 

0-45 

-25-60 

480 

V6366 

LM64035M 

1/200 

5.0 

-16.0 

495 

0-45 

-25-60 

480 

V6366 

LM64035X 

1/200 

5.0 

-15.7 

430 

0-45 

-25-60 

950 

V6366 

LM64135Z 

1/240 

5.0 

-16.5 

460 

0-45 

-25-60 

1200 

V6366 

LM64048Z 

(1/240) 

(5.0) 

TBD 

TBD 

(0-45) 

(-25-60) 

TBD 

(V6366) 

LM64148Z 

(1/240) 

(5.0) 

(-16.5) 

(460) 

(0-45) 

(-25-60) 

TBD 

(V6366) 

LM64048E 

1/240 

5.0 

-16.5 

498 

0-45 

-25-60 

650 

V6366 

LM64148E 

1/200 

5.0 

-15.0 

485 

0-45 

-25-60 

1450 

V6366 

LM72060Z 


Note 1) Above models may be discontinued without notice due to switching to new products or other reasons. 
Note 2) ( ): Tentative 

* Excluding oscillator 
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LCD Units 


Sharp character type LCD Unit operates 
under the control of a 4 or 8-bit microcomputer 

Features 


• Interface with either 4-bit or 8-bit microprocessor. 

• Display data RAM 

80 X 8 bits (80 characters). 

• Character generator ROM 

160 different 5x7 dot-matrix character patterns. 

• Character generator RAM 

8 different user programmed 5x7 dot-matrix patterns. 


• Display data RAM and character generator RAM may be 
accessed by the microprocessor. 

• Numerous instructions 

Clear Display, Cursor Home, Display ON/OFF, Cursor 
ON/OFF, Blink Character, Cursor Shift, Display shift. 

• Built-in reset circuit is triggered at power ON. 

• Built-in oscillator. 


TN-FEM LCD UNITS 


Number of 
characters 

Model No. 

Type*^ 

Unit outline 
dimensions 
WxHxD(mm)*2 

Effective 
viewing area 
WxH(mm) 

Character size 
WxH(mm) 

1 

II 

III 

IV 

16 X 1 

LM16152A 

R 


P 

6 

115x35x12 

99x13 

4.9x7.95 

LM16152D/E/H 

M 

L 

P 

6 

115x39.5x16 

99x13 

4.9x7.95 

LM165159D/E/H 

M 

L 

P 

12 

115x39.5x16 

99x13 

4.9x7.95 

LM16155 

R 

— 

P 

6 

80 X 36 X 11 

64.5x13.8 

3.07x5.73 

LM16155K 

R 

— 

P 

6 

80x36x11 

64.5x13.8 

3.07x5.73 

LM16155M 

M 

E 

P 

6 

80x36x11 

64.5x13.8 

3.07x5.73 

LM16155N 

M 

E 

P 

12 

80 X 36 X 11 

64.5x13.8 

3.07x5.73 

LM16155S 

R 

— 

P 

6 

80x36x11 

64.5x13.8 

3.07x5.73 

16 X 2 

LM16255 

R 

— 

P 

6 

84x44x11 

61 X 15.8 

2.96x4.86 

LM16255K 

R 

— 

P 

12 

84x44x11 

61 X 15.8 

2.96x4.86 

LM16255M 

M 

E 

P 

6 

84x44x11 

61 X 15.8 

2.96x4.86 

LM16255S 

R 

— 

P 

6 

84x44x11 

61 X 15.8 

2.96x4.86 

LM16257 

R 

— 

P 

6 

85x32.6x11 

61 X 15.8 

2.96x4.86 

LM162A01 

T 

L 

P 

6 

84 X 44 X 16 

61 X 15.8 

2.96x4.86 

LM162B01 

T 

L 

N 

6 

84 X 44 X 16 

61x15.8 

2.96x4.86 

LM162A02 

T 

L 

P 

6 

84x44x16 

61x15.8 

2.96x4.86 

LM162B02 

T 

L 

N 

6 

84x44x16 

61 X 15.8 

2.96x4.86 

20 X 2 

LM20255 

R 

— 

P 

6 

115x36x11 

83x18.6 

3.2x4.85 

LM20255M 

M 

E 

P 

6 

115x36x11 

83x18.6 

3.2x4.85 

LM20255S 

R 

— 

P 

6 

115x36x11 

83x18.6 

3.2x4.85 

LM20256 

R 


P 

6 

115x36x11 

83x18.6 

3.2x4.85 

LM202A02 

T 

L 

P 

6 

115x36x16 

83x18.6 

3.2x4.85 

LM202B02 

T 

L 

N 

6 

115x36x16 

83x18.6 

3.2x4.85 

24 X 2 

LM24255 

R 

_ 

P 

6 

115x36x11 

83x18.6 

2.7x4.85 

40 X 2 

LM40255 

R 

— 

P 

6 

183x33.5x11 

154.4x15.8 

3.2x4.85 

LM40255K 

R 


P 

12 

183x33.5x11 

154.4x15.8 

3.2x4.85 

LM40255M 

M 

E 

P 

6 

183x33.5x11 

154.4x15.8 

3.2x4.85 

LM40255S 

R 

— 

P 

6 

183x33.5x11 

154.4x15.8 

3.2x4.85 

LM402A01 

T 

L 

P 

6 

182x33.5x16 

154.4x15.8 

3.2x4.85 

LM402B01 

T 

L 

N 

6 

182x33.5x16 

154.4x15.8 

3.2x4.85 

LM402X01 

T 

L 

P 

6 

182x33.5x16 

154.4x15.8 

3.2x4.85 

LM402Y01 

T 

L 

N 

6 

182x33.5x16 

154.4x15.8 

3.2x4.85 


STHC LCD UNITS 


16 X 2 

LM16A21 

R 

— 

P 

— 

84 X 44 X 11 

61x15.8 

2.96x4.86 

LM 16X21A 

M 

L 

P 

— 

84 X 44 X 16 

61x15.8 

2.96x4.86 

LM16X21B 

M 

L 

N 

— 

84x44x16 

61x15.8 

2.96x4.86 

20 X 2 

LM20A2t 

R 

— 

P 

— 

115x36x11 

83x18.6 

3.2x4.85 

40 X 2 

LM40A21 

R 

— 

P 

— 

182x33.5x11 

154.4x15.8 

3.2x4.85 

LM40X21A 

T 

L 

P 

— 

(182x33.5x16) 

(154.4x15.8) 

(3.2x4.85) 

LM40X21B 

T 

L 

N 

— 

(182x33.5x16) 

(154.4x15.8) 

(3.2x4.85) 


r Transmissive: T 

r LED backlight is built in.: L 

r Positive: P 

r 

-h Transflective: M 

Type II -\ 

Type III -| 

Type IV H 

^ Reflective: R 

^ EL backlight can be installed.: E 

Negative: N 

L 


*2 D (Depth): max. value 
*3Ta * 25^C 


6 o’clock viewing direction: 6 
12 o’clock viewing direction: 12 
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SIGNALEX^ 


HIGH VISIBHITY DISPLAYS 


ENERGY-SAVING: Electromagnetically-operated Signalex displays require no 
power to maintain continuous indication. Inherentiy bi-stable, Signalex 
displays draw power only at the instant of change. 

INHERENT MEMORY: Indication is maintained even with loss of power. 

DIRECT ACCESS: Signalex displays can change from one number to any 
other—without a run-through of numbers. The unit immediately displays the 
transmitted number. 

LOW MAINTENANCE: The rugged Signalex design assures long life and 
dependability. With no bulbs to replace, they are virtually maintenance-free. 

HIGH-VISIBILITY: Signalex displays can be used indoors and out, in 
temperatures ranging from -40°C to +75°C. Their light-reflecting segments 
give high visibility in bright ambient light. 

7 SEGMENT MODELS 



DiSPi/y 

SIZES 

V/2" 

4 " 

6 " 

9 " 

12 " 

18 " 

24 " 

SIGNALEX MODEL 

152L 

402L 

602L 

900L 

1200L 

1810L 

2410L 

Character Size 
HxW 

1-9/16" X 15/16" 
(40 X 24 mm) 

4-1/16" X 2-5/16" 
(103 x 59 mm) 

6-1/16" X 3-9/16" 
(154 X 91 mm) 

9" X 6 " 

(228 X 152 mm) 

12" X 8" 

(305 X 204 mm) 

18" X 12" 

(46 X 30 cm) 

24" X 16" 

(61 X 41 cm) 

Vane Width 

5/32" 

(4 mm) 

7/16" 

(11 mm) 

11/16" 

(17 mm) 

1-1/8" 

(29 mm) 

1-1/2" 

(38 mm) 

2-1/4" 

(5.7 cm) 

3" 

(7.6 cm) 

Frame Size 
HxW 

1-7/8" X 1-5/16" 
(49 X 33 mm) 

5" X 3-1/4" 
(127 X 83 mm) 

7-1/4" X 5-1/8" 
(184 X 130 mm) 

11" X 8-1/4" 
(279 X 210 mm) 

14"x 11" 

(356 X 279 mm) 

21" X 16%" 
(533 X 419 mm) 

28" X 22" 

(711 X 559 mm) 

Pulse Length, min. 

30 ms 

50 ms 

90 ms 

150 ms 

200 ms 

300 ms 

400 ms 

Pulse Power, 
Each Vane 

0.35 W 

0.93 W 

14W 

3.6 W 

3.6W 

9.0 W 

9.0 W 

Viewing Dist., 
max. 

50 Feet 
(15 Meters) 

160 Feet 
(50 Meters) 

240 Feet 
(75 Meters) 

360 Feet 
(110 Meters) 

480 Feet 
(150 Meters) 

720 Feet 
(220 Meters) 

960 Feet 
(300 Meters) 

Weight 

2-1/4 oz. 

65 gm. 

8-1/2 oz. 

240 gm. 

12-2/30Z. 

360 gm. 

1-1/2 lbs. 

680 gm. 

2-1/4 lbs. 

1020 gm. 

4-1/2 lbs. 

2. kg 

6 lbs. 

2.7 kg 


U.S. Patent Nos. 3,886,545; 4,117,478; U.S. Design Patent 249,985 and Patents Pending 


Operation: Individually controlled segments, pulse-operated 
through a bi-stable magnetic circuit. 

Voltage: 12.V. DC ±10% standard. Other voltages available. 
Colls: Standard is bifilar wound with 3 leads per segment. Model 
162L has terminal pins for direct PCB mounting. 


Relative Humidity: Up to 95% R.H. at any temperature in the range, 
provided no consideration present. 

Power to Maintain Display: NONE 

Vane Colors: White, Saturn-Yellow, Orange-Red Fluorescents. 
Black background standard. Other hIgh-visIbility colors available. 


Temperature: -40°C to ±75°C. 



PRINCIPLE OF 

(DISPLAY) — 
12V. DC 
(RED) 

”3 

o< 

OPERATION 

COIL 

CONNECTIONS 

COMMON 

(BLACK) 

(RESET) 

12V. DC 

§ 
_ 3 



Signalex® displays operate on a 
v/ell-proven electromagnetic 
principle. A short pulse in a coil 
produces a magnetic field that 
acts upon a permanent magnet 
located In a rotor, part of which is 
the vane itself. 


The magnet is either attracted or repelled, turning the 
rotor and vane with it. In either display or reset position 
the magnetic circuit is stable so that the vane can 
remain in either position with no power in the coil. The 
permanent magnet pole is attracted to the soft iron 
core which will hold the vane In position until a reverse 
pulse is passed. 


The rotor and magnet assemblies are the only moving 
parts In the display. Their light weight and low Inertia 
give fast response time. High lubricity plastic bearings 
are used. 


THE 


COMPANY INCORPORATED 


© 1989 
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SIGNALEX^ 



MODEL 152L 



I .270" 

6.8 mm 




The Signalex 152L is used world-wide in readout 
applications for toll booths, clocks, gas pumps, 
arcade games, oil rig Instrumentation, currency 
exchange panels, and Industrial controls. Since 
Signalex readouts draw no power while 
maintaining position, they are ideal for batfeiy- 
powered systems as well as AC. 

Connections: 3 per coil 
(1 to display 1 to reset 1 common) 

Pulse Power: 31 ma at 12V. 

Pulse Length: 30ms min., display or reset 

Character Slope: 5 ° 

Visibility: Up to 70° either side of perpendicular 
to the front face. 

Temperature Range: -40°C to -i- 75°C 
Materials: Front Mask: Steel, Bearings: Polyester. 
Hazardous Areas: Recognized by Underwriters 
Laboratales, Inc., 

No. MH10471. BASEEFA Class 2 No. 4054 J. 


0 

D 


MODELS 402L&602L 





f 

V 


J 

I 

i 






.170 Dl/V HOLE (4.3 mnn(a) 
4 PLACES 


(REAR VIEW FOR H 

MOUNTING I 

DIMENSIONS) 


(in.) Dim. 

A 

B 

c 

D 

E 

F G 

H 

1 

J 

Model 402L 

4 - 1/16 

2 - 5/16 

7/16 

5 

3 - 1/4 

1 - 1/16 3/4 

4 - 1/2 

2 - 5/8 

3 - 1/8 

Model 602L 

6 . 1/16 

3 - 9/16 

11/16 

7 - 1/4 

5 - 1/3 

1 - 5/16 3/4 

61/2 

4 - 1/2 

5 
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The Type A Indicator is a bi-stable 
electromagnetic annunciator showing 
alternate display faces in its window. It 
may be mounted for operation in any 
position. It Is driven In either direction by 
1.1 watt pulses as short as 30 ms and 
remains in its last position without power 
Input until pulsed to the opposite position. 


SIGNALEX® TYPE A 

Signalex Type A indicators are used in 
hospital, apartment house, and 
commercial call boards, as well as in 
circuit indicators, alarm systems, and a 
variety of other applications. 



COMPANY INCORPORATED 


RO. Box H, Bay Shore, NY 11706 

(516) 666-8000 • TLX: 6711657 STAVER • FAX: (516) 666-8039 


For manufacturers’ sales offices, see yellow pages 
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SIGNALEX 


® 


HIGH VISIBILITY 7-SEGMENT DISPLAYS 


MODELS 900L&1200L 



.500 DIA 



hMhG 


Length of Leads: 7 " Min. for 402L & 602L. 

30"Min. for900L&1200L 
Bearings: High lubricity polyester, 
replaceable. 

Vanes: Individually replaceable. 
Visibility: 402L & 602L Series-To 60° 
either side. 

900L & 1200L Series-To 75° 
either side. 


(In.) Dim. 

A 

B 

C 

D 

E 

F G 

H 

1 

Model 900L 

9 

6 

1-1/8 

11 

8-1/4 

2-1/32 3/16 

10* 

7-1/4* 

Model 1200L 

12 

8 

1-1/2 

14 

11 

2-1/16 3/16 

13 

10 


MODELS 1810L&2410L 




3-1/8|— 


RED 

(DISPLAY) 


BLACK 

(COMMON) 


ORANGE 

(RESET) 



Coil Connection (402L & larger) (7 coils per digit) 

With black lead connected to (-). (+) on red lead 
displays white. (+) on orange lead resets to black. 

With black lead connected to (+), (-) on orange lead 
displays white. (-) on red lead resets to black, 


(In.) Dim. 

A 

B 

C 

D 

E 

F 

G 

TYPE 1810L 

18" 

12 

21/4 

21 

16 1/2 

191/2* 

15 

TYPE2410L 

24" 

16 

3 

28 

22 

13 

20 


*20" From Top fo Bottom MT'G Hole. No Center Holes. 
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SIGNALEX^ 


HIGH VISIBILITY ALPHANUMERIC DISPLAYS 
AND INDIVIDUAL GRAPHIC ELEMENTS 



972H872RFR 


o 

•ooo 

: ooo 

•••o 

•o«o© 

•oo«© 

ilOOO# 




r 



Model 

Number 

DIm.A 
Char.Hgt. 
in. mm. 

Dim.B 
Char. Width 
in. mm. 

Dim.C 

Dot Dio. 
in. mm. 

Dim.D 

Dot Pitch 

In. mm. 

Dim.E 
Display Hgt. 
In. mm. 

DIm.F 
Swing Hght. 
In. mm. 

DIm.G 

Length 

In. mm. 

Dim.H 
Width 
in. mm. 

Dlm.t 
Mounting 
in. mm. 

670RFR 

6.00 

162 

4.26 

108 

.76 

19.0 

.876 

22.2 

1.33 

33.8 

1.57 

39.7 

.84 

21.3 

.84 

21.3 

- 

- 

972RFR 

9.00 

230 

6.37 

162 

1.12 

28.0 

1.31 

33.3 

1.45 

36.8 

2.10 

53.3 

1.81 

46.0 

.75 

19.0 

.596 

15.1 

1272RFR 

12.00 

300 

8.60 

216 

1.60 

38.0 

1.76 

44.6 

1.45 

36.8 

2.29 

58.2 

2.24 

56.9 

.75 

19.0 

1.026 

26.1 

1672RFR 

16.00 

406 

11.37 

289 

2.00 

61.0 

2.34 

59.6 

1.45 

36.8 

2.54 

64.5 

2.74 

69.6 

.75 

19.0 

1.526 

38.8 

1872RFR 

18.00 

467 

12.76 

324 

2.26 

67.0 

2.62 

66.7 

1.45 

36.8 

2.66 

67.6 

2.99 

76.0 

.75 

19.0 

1.776 

45.1 

3970L 

39.60 

1000 

28.00 

711 

6.00 

127.0 

6.76 

146.0 

4.30 

109.2 

5.87 

149.1 

4.50 

114 

1.0 

25.4 

4.000 

102.0 
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SIGNALEX^ 


HIGH VISIBILITY ALPHANUMERIC DISPLAYS 
AND INDIVIDUAL GRAPHIC ELEMENTS 


Signalex Individual Alphanumerics are bi-stable 
electromagnetic displays v>/hich require only a very short 
pulse to change position. Inherent latching memory 
requires no power except during the moment of change. 
The magnetic design permits operation of most 
models using 12vdc with a 2 msec, pulse and, at higher 
voltages, at 1 msec, or less. 

The standard 7 by 5 matrix of 35 dots gives full 
alphanumeric capability, and is available in sizes which 
can create characters 6", 9", 12", 16", 18" and 39" high. 
The flexibility of Signalex individual alphanumerics 
permits the creation of custom displays. In addition to 
the standard (7 x 5) format, the 28-dot (7 x 4) numeric 
format, a 23-dot (7-Bar) format, or other desired shapes 
may be used. 



- K -- 

— 

T 

1 

OTZl 

^ ~4 

I-—r 

I 



ooooo 

ooooo 

OOOOQ 

ooooo 
oooo 
ooooo 

OOOOOl 


^ 1 
q4 



670-1872RFR-35BC 



SPECIFI^TIONS-AU MODELS 


670RFR-35BC 972-1872RFR^BC | 

Pulse Length, Min. @ 12V 

2ms 

2ms 

Pulse Length, Min. @ 18V 

1ms 

1ms 

Maximum Duty Cycle @ 12V 

5% 

5% 

Current Each Dot @ 12V 

680ma 

580rTK3 

Coll Res. Center to Each Side 

17.6 ohms 

20.6 ohms 

Coll Winding 

Center Tapped Coil | 

Coil Addressing 

All Models 

X-Y Matrix 

Ground Polarity 

Negative 

Negative 

Diodes 

1N4004 

1N4004 

PCB Material 

FR-4 or Equivalent 

Operating Temperature Range 

All Models: -40 C to +90 C 

Operating Rel. Humidity 

All Models: Up to 95% @ +90 C* 

Standard Colors 

All Models: White, Yellow, Red 


* Provided No Condensation Present 


35 DOT 7 BY 5 ALPHANUMERIC MATRICES 

Dim. J Dim. K Dim. L Dim. M Dim. N Dim. O Dim. P Dim. Q Dim. R Dim. S 



Char. Hgt 
In. mm. 

Char. Width 
In. mm. 

Dot DIa. 
in. mm. 

Dot Pitch 
In. mm. 

Matrix Hgt 
In. mm. 

Matrix Wdth 
in. mm. 

Mtg. Hole 
In. mm. 

Hole Ofbet 
In. mm. 

Thickness 
In. mm. 

Swing Hgt. 
in. mm. 

670RFR-36BC 

6 

162 

4.25 

108 

.76 

19 

.875 

22.2 

7.76 

197 

4.26 

114 

.178 

4 

.26 

6 

1.35 

34 

1.57 

39.7 

972RFR-36BC 

9 

230 




28 

KIRI 

33.3 

11.87 

301 

6.63 

166 

.196 

6 

.25 

6 

1.80 

43 

2.07 

52.6 

1272RFR-36BC 

12 

300 

8.60 

216 

1.50 

38 

1.76 

44.5 

16.00 

386 

8.72 

224 

.195 

5 

.60 

13 

1.80 

43 

2.26 

57.2 

1672RFR-36BC 

16 

406 

1137 

289 

2.00 

51 

2.34 

69.4 

19.50 

502 

11.69 

301 

.196 

6 

.50 

13 

1.80 

43 

2.64 

64.5 

1872RFR-36BC 

18 

467 

12.75 

324 

2.25 

67 

2.62 

66.7 

21.63 

667 

13.09 

337 

.195 

6 

.60 

13 

1.80 

43 

2.66 

67.6 
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READni IT C> 


Optoelectronics 
from Shelly! 





DOT MATRIX LCD MODULES 





INCANDESCENT. NEON 
AND LED LAMPS 


BBWPflPIWPBPBHRIIIR 



INDICATORS 


■ tmaed ■ 
front reiampabio ■ 
lncaiuH»»cffit • lie 

■ neon 


LED LIGHT BARS 















































LIQUID CRYSTAL DISPLAYS 
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Qlpha-numcric modules partial list 
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VIM-309 




-1 11 —Pitch 2.54 X 17 = 43.18—^18 
3.81 


VI-302 


_1 Pitch 2.54 X 19 = 48.26 __21 


Q-O O 1 
^^OrOjDj 

1 ll . . - 45.7 - - ■ . - ~fio 


• High contrast 

• Wide viewing angle 

• Industry standard controller 

• Int. ROM with 96 ASCII char. 

• Options available: 

EL & LED backlighting 
negative image 
wide temperature 
color polarizer 
supertwist 


custom designs 


FEATURES 


• Highest Quality 

• LCD Prototypes from 
approved drawings in 6-9 
weeks 

• Supertwist available 

• Send us your artwork 
for a quotation 


Model 

Number 

Characters 
X Lines 

Character 

Format 

Digit 

Size 

Module Size 
(WxHxD) 

MDL-15701 

1x1 

5x7 

59.9 

96x57x12 

MDL-81820 

8x1 

5x7 

20.8 

172x52x12 

MDL-16166 

16x1 

5x8 

6.3 

80x36x12 

MDL-16188 

16x1 

5x8 

9.2 

122x33x11 

MDL-16265 

16x2 

5x8 

5.6 

84x44x12 

MDL-201612 

20x1 

5x8 

12.7 

180x48x11 

MDL-20188 

20x1 

5x8 

9.2 

146x33x11 

MDL-202612 

20x2 

5x8 

12.7 

182x60x11 

MDL-20265 

20x2 

5x8 

5.6 

116x37x12 

MDL-20268 

20x2 

5x8 

9.2 

146x43x11 

MDL-204612 

20x4 

5x8 

12.7 

182x90x11 

MDL-20464 

20x4 

5x8 

4.8 

98x60x12 

MDL-20468 

20x4 

5x8 

9.2 

146x63x11 

MDL-24166 

24x1 

5x8 

6.3 

126x36x12 

MDL-24265 

24x2 

5x8 

5.2 

118x36x11 

MDL-40166 

40x1 

5x8 

6.3 

192x56x12 

MDL-40266 

40x2 

5x8 

5.5 

182x34x12 

MDL-40466 I 

40x4 

5x8 

5.5 

196x56x12 


lAO I VZ ELECTRONICS, INC. VARITRONIX 

w j 3171 Los F 0 liz Blvd, Suite 303 • Los Angeles, CA 90039 •Tel: (2l 3) 661 -8883 Fox: (213) 663-3711 


Standard LCD S for general opplicotions 


VG 136-32 


partial list 


^ Model 
VI -162 
VI-201 
VI-351 
VIM-309 
VI-302 
VI-320 
VI-402 
VI-5Q402 
VI-509 
VI-510 
VI-505 
VIM-806 
VG-080 
vVG-136 


Char. Ht 


Digits 

”1 

2 

31/2 

31/2 

31/2 

31/2 

4 

4 

41/2 

41/2 

5 

_J_ 

Graphic 

Graphic 


76.0 

12.7 

6.4 

10.2 

12.7 

25.4 

12.7 
50.0 
10.2 

20.5 

17.8 
9.0 

32x 80 
32x136 


UflRITRONIX LIMITED 
^^2^136 GRAPH 


VBG-413 


-101.60 ±0.20— 
MIN V.A. = 96.52 


^ h-22.86-^-Pitch 22 x 2.54 = 55.88^^ 


A dimensions in mm 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1123 





















2450 


DISPLAYS. READOUTS, & CRTs 


2450 


D P R O D L 


ELECTROLUMINESCENT BACKLIGHTS 

FROM SEC 

THE WORLD LEADER IN EL 

NEC offers a broad range of colors including: 

• White - standard and high brightness 

• Blue-green 

• Yellow-green 

• Green 

• European yellow 

The manufacturing process is based on providing 
quality EL backlights that feature: 

• High brightness 

• Long life 

• Excellent brightness uniformity 

• Low power consumption 


Custom sizes and shapes for applications such as 
backlighting keyboards, control panels, indicator 
panels and decorative lighting. 

From: 14mm X 20mm 
To: 200mm X 450mm 


HI-RESQLUnON COLOR CRTS 

NEC 

Diagonal (inches) STD: 9,10,12,14,16,20 
FLAT FACE: 12,15,21 

Dot Pitch (mm): .21, ,26, .28, .31, .38, .39, .44 

Glass types: Clear, Gray, Tinted, Hi-Contrast Filter and Anti-Reflection 
Phosphor Types: Medium Short, Medium Long, Long Persistence and Broadcast 
Phosphor Color: Red, Green, Blue, Light-Blue, White 
Deflection Yoke: STD and Litz Wire 

Electron Guns: Superposed Electric Field Lens Gun, Dynamic Quadrapole Focus Gun 

WORLD PRODUCTS INC. 

19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 


TECHNOLOGY AND MANUFACTURING 


For ease of operation NEC offers a complete line of 
DC-AC inverters featuring: 

• 5VDCinput 

• High efficiency 

• Standard and low profile packages 



W O R 



Refer to Sections 1500,4800 and 5300 for additional product listings. 
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WORLD PRODUC 


AC PLASMA DISPLAYS 

SEC 

• Low Power 

• Full Graphic Dot Matrix Panels 

• 9" to 26" Diagonal Sizes 

• 512x256 # 576 x 256 #512x342 

#640x200 # 640 x 400 •640 x 480" 

#720x350 

• CGA, EGA, VGA" Compatible 

• TTL Clock - Data - H Sync - V Sync Interface 

• 12 Volt Display-Power # Grayscale* 


• 40,000 Hour Life #25:1 Contrast # 120® View Angle 



DISPLAY AREA 

DOT PITCH 

TYPICAL PWR 

MATRIX 

W X 

H X 

DIAG 

W X 

H 

WATTS 

512x256 

7.7" 

3.8" 

8.6" 

.015" 

.015" 

9.6 

576x256 

8.4" 

3.7" 

9.2" 

.014" 

.014" 

14 

576x256 

22.7" 

12.8" 

26" 

.027" 

.038" 

50 

512x342 

8.1" 

5.5" 

9.8" 

.016" 

.016" 

12 

640 x 200 

8.8" 

3.8" 

9.6" 


mm 

10 

640 x 400“C” 

10" 

6.3" 

11.9" 


msam 

15 

640 x 400“D” 

8.5’ 

5.7" 

10.3" 


.014" 

12 

720x350 

11.3" 

8.2" 

14" 

.016" 

.024" 

20 

640 x 480* 

9.1" 

6.8" 

11.4" 

.014" 

.014" 

26 


• 4th Quarter 1989 Product 


STC/DISPLAYTECH LCD DISPLAYS 

# SEGMENTED TYPES 

# DOTMATRIX 

# COLOR FILTERS 

# BACKGROLHSTD MASK FEATURE 

# LCD ONLY & MODULES 

# DIMMABLE VIEW WINDOWS FOR LIGHT CONTROL 

# SHUTTER TYPES 

# SUPPLIERS TO NORMAL & EXTENDED ENVIRONMENT 

APPLICATIONS - PORTABLE TERMINALS - PAGERS - PANEL METERS - 

POINT OF SALE - MEDICAL ELECTRONICS - AUTOMOTIVE -S D - LIGHT CONTROL 

WORLD PRODUCTS INC. 

19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 


Refer to Sections 1500, 4800 and 5300 for additional product listings. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B*1125 
































LAMPS. LIGHTS. & INDICATORS 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1127 


Need an Optoelectronic 
device? Find it in 
our Selection Guide. 


Lamps in the sizes, shapes and 
colors you need, photoemitters, 
detectors, high reliability opto- 
isolators and photo-interrupters: 

Eighty pages of color illustra¬ 
tions, diagrams and cross refer¬ 
ences for hundreds of devices 
are all described in this new, up¬ 
dated TELEFUNKEN selection 
guide, available from AEG Cor¬ 
poration or through our many 
distributors and regional offices. 


Call us at (201) 231-8493 or fax 
your request (201) 231-8353, 
and we will rush a copy to you. 
You can also write to receive the 
“TELEFUNKEN Selection Guide 


to Optoelectronic Devices” as 
well: 

AEG Corporation 

3140 Route 22, PO Box 3800, 

Somerville, NJ 08876-1269 


electronic 

Creative Technologies 
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PACIFIC 

Components 

TM 

An ALTAIR Company 


"1 MINIATURE FLUORESCENTS 

Cold Cathodes for Backlight Applications 
For More Information Call (818)775-1007 


FEATURES 

• (4) Colors (B)lue, (G)reen, 

(YG)yel/green, (R)ed 

• (3) Whites (NW)natural white, 
(DW)ciaylight white, (BW)blue white 

• Variable Lengths from 50-350mm. 

• Variable Diameters from 4.1-12.25mm 

• Aperture types for increased area 
luminance 

• Wire terminal or End Cap termination 

• Wide Color Temperature range from 
5000°Kto8500°K 

• Low Power Consumption 

• Tipless Design for tight space 
requirements 

• Very Low Heat generation 

• Long Life - up to 20,000 hours for larger 
diameter types 

• High brightness -- up to 8000 cd/M^ 

• Available with (3) bends for illuminating 
larger areas 

• Both Mercury and Non-Mercury (7ow 
temp.) types available 

• Inverters available for prototyping and 
preproduction units 


APPLICATIONS 

• Backlighting for Liquid Crystal 
Displays 

• Lighting for Panel legends 

• Slide and Document Scanners 

• Copy and FAX Machines 



Examples of standard 100mm units in Natural White (NW) 


Type 

Dia. 

(mm). 

MOL 

fmmi 

Eff. Lfght 

.Lenf;ithj(fnm> 

Current Voltage 

(mA) _ 

Watts Bri 

. fWi . 

ghtness 

^lB2i_ 

Life 

fiirs). 

HMB4(NV^0100B 

4.10 

100 

75 

3.5 

270 



5000 

HMB5(NW)100B 

4.80 

100 

65 

4.0 

230 

0.92 

7500 


HMB6(NW)100B 

5.80 

100 

65 

5.0 

210 

1.05 

6500 


HMB7(NW)100B 

6.50 

100 

65 

5.0 

200 

1.00 

5500 


HMB8(NW)100FS 

8.15 

100 

70 

5.0 

195 

0.98 

4000 


HMB10(NW)100FS 9.80 

100 

60 

10.0 

190 

1.90 

5000 


HMB12(NW)100FS 12.25 

100 

55 

20.0 

180 

3.60 

5000 



Pacific Industrial Components Corporation * 19201E Parthenia Street * Northridge, CA 91324 * FAX (818) 701-5508 
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ONE OF THE PURDY GROUP OF COMPANIES 


Light Emitting Diodes 
Discrete Lamps and Dispiay 


770AIRPORTBLVD., BURLINGAME, CA94010 •TEL(415)347-9916 • FAX(415)340-1670 • MCI/TLX677-1439(PURDY UW) 

LED LAMPS 

*NEWGaAIAs(AIGaAs) special shapes 


KILO BRIGHT (Up To 3000 mcd) 


Color 

(|)5 mm (T13/4) 

Luminous 

Intensity 

mcd 

(V = 20 mA) 

Red Colorless 

AND120BR 

750 

Clear, 0 = 20° 

AND120CR 

1400 

Red Colorless 

AND180BRP 

2300 

Clear, 6 = 8 

AND180CRP 

4100 

Red Colorless 

AND130BR 

1280 

Clear, 6 = 15 

AND130CR 

2300 


Color 

3x4x4 mm 

<p2 mm 

Mini 4>2 mm 











[zr:zn 

'1 

1x5 mm 

2 X 4mm 

2 

X 5 mm 

- 

2.5 X 2.0 mm 

Red Diffused 

AND207R 

AND206R 

AND226R 

AND205R 

AND211R 

AND208R 

AND221S 

Green Diffused 

AND207G 

AND206G 

AND226G 

AND205G 

AND211G 

AND208G 

AND211G 

Yellow Diffused 

AND207Y 

AND206Y 

AND226Y 

AND205Y 

AND211Y 

AND208Y 

AND221Y 


DUAL COLOR/THREE COLOR 









L .... |;:ii 

2.2 X 3.2 mm 




imu 

1 1 



Coior 

(pA mm 

4)5 mm (T13/4) 

1x5 mm 

Cb 

2x5 mm 

(j)5 mm (T13/4) 

T1 

Red/Grn 

AND101RG 

AND116SG 

AND205SG 

AND208SG 

AND2451RGL 

AND126SG 

AND222SG 

Yel/Grn 


AND116YG 

AND205YG 

AND208YG 




Orge/Grn 


AND1160G 

AND205OG 

AND208OG 





STANDARD BRIGHT (Up To 10 mcd) 


Coior 

4)3.1 mm (T1) 

Luminous 

Intensity 

mcd 

(if = 20 mA) 

Cll;-::" 

4)5 mm (T13/4) 

Luminous 

intensity 

mcd 

(if =20 mA) 

Red Clear 

AND123R 

2.5 

AND113R 

3.5 

Red Diffused 

AND124R 

1.5 

AND114R 

1.5 

Green Clear 

AND123G 

6 

AND113G 

1.7 

Green Diffused 

AND124G 

4 

AND114G 

5 

Yellow Clear 

AND123Y 

4 

AND113Y 

9 

Yellow Diffused 

AND124Y 

2.5 

AND114Y 

5 

Orange Clear 

AND1230 

3.5 

AND 1130 

8 

Orange Diffused 

AND1240 

2 

AND1140 

4 


ULTRA BRIGHT (Up To 200 mcd) 


Color 

4)3.1 mm (T1) 

Luminous 

Intensity 

mcd 

(If = 20 mA) 

4)5 mm (Tia/*) 

Luminous 

Intensity 

mcd 

(If = 20 mA) 

Red Clear 

AND163UR* 

40 

AND153UR* 

200 

Red Diffused 

AND164UR* 

20 

AND154UR‘ 

100 

Green Clear 

AND163UG 

40 

AND153UG 

120 

Green Diffused 

AND164UG 

20 

AND154UG 

60 

Yellow Clear 

AND163UY 

40 

AND153UY 

120 

Yellow Diffused 

AND164UY 

20 

AND154UY 

60 


LED DISPLAYS *NEW GaAIAs— x-TRA bright displays 


Character Height 

0.3 Inch 

.43 Inch 

.56 Inch 

7 Segments 
Display Font 

Common 

Cathode 

Anode 

Cathode 

Anode 

Cathode 

Anode 

a 

Standard Bright 

AND332 

AND333 

AND342 

AND343 

AND362 

AND353 

Super Bright (Red) 

AND332S 

AND333S 

AND342S 

AND343S 

AND263S 

AND363S 

Ultra Bright (Red) 

‘AND332UR 

‘AND333UR 

‘AND342UR 

‘AND343UR 

‘AND362UR 

‘AND363UR 

Low Current (Red) 

AND332TR 

AND333TR 

AND342TR 

AND343TR 

AND362TR 

AND363TR 


‘Refers to GaAIAs 


ALPHANUMERIC LARGE SIZE BAR GRAPH 




Common | 

ft 

Digit Height 

Cathode 

Anode 

.5 inch 

AND370R 

AND371R 

.8 inch ! 

AND8010SCLB 

AND8010SALB 

2.3 inch 

AND2316SCLB 

AND2316SALB 




Common | 

So 

Digit Height 

Cathode 

Anode 

.8 inch 

AND8010SCL 

AND8010SAL 

1.8 inch 

AND380R 

— 

2.3 inch 

AND2307SCL 

AND2307SAL 

4.0 inch 

AND4107SCL 

AND4107SAL 


Display Font | 

Color 

Type No. 

1 


Z 1"x.4" 

£ 7.10 Segment 

RED 

GREEN 

AND10KRL 

AND10KGL 


FIBER OPTIC EMITTER 



FEATURES 

• 660 nm emitter optimized for plastic fiber cable, GaAIAs 

• High output power coupled into plastic fiber 

FIBER OPTIC EMITTER SERIES 


Part Number 

Fiber 

Coupled 

Power 

(dBm) 

--- 

Test 

Condition 

(mA) 

Forward 

Voltage 

(V) 

Cut-Off 

Frequency 

(MHz) 

Total 

Capacitance 

(pF) 

AND280 

-4.0 

30 

1.9 

3 

80 

AND281 

-4.0 

30 

1.9 

3 

80 


OUTLINE DIMENSIONS 

AND280 AND281 



EEM1989 
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ARCOLECTRIC 


For detailed information 
request our main catalog. 


INDICATOR LIGHTS 

CODE: Most products UL, CSA and VDE approved. 

FL Non replaceable incandescent lamps in 6,12 and 28 volt. 

LE LED lamps incorporated into body, various voltages/colors. 
LH Lamp hoiders for repiaceable iamps 6v to 250 volts. 

NL Neon lamps in a selection of sizes, 125v to 250v. 


1048B Black LH 

1048 Chrome 



1049B Black LH 

1049 Chrome 



1050B Black LH 

1050 Chrome 



T1.3/4 (5mm) 

LED Lamp holder 

Mtg 8.0mm 
(.3125") 

T1.3/4 (5mm) 

LED Lamp holder 

Mtg 8.0mm 
(.3125") 

T1.3/4 (5mm) 

LED Lamp holder 

Mtg.8.0mm 
(.3125") 

60 

LH 

61 

LH 

62 

LH 



Mtg. 9.5mm (.375") 

382 LH 



Mtg. 19.0mm (.750") 

8630 FL, NL 



Mtg 19.1 X 12.9mm 


Mtg 9.5mm (.375") 

392 LH 



Mtg 19.0mm (.750") 

430, 480 FL, NL 


Various sizes consult factory 


Mtg 12.7mm (.50") 

692 LH 



Mtg 25.4mm (1.0") 

7030 FL, NL 



Mtg. 25.4mm (1.0") 




Specifications subject to change without notice. Not all combinations always available. 

SEE OUR SWITCH PRODUCTS AD IN SECTION 5100 PCS. B.1682,1683 


ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 


B-1130 


For manufacturers’ sales offices, see yellow pages 
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ARCOLECTRIC 


For detailed information 
request our main catalog. 


INDICATOR LIGHTS 

CODE: Most products UL, CSA and VDE approved. 

FL Non replaceable incandescent lamps in 6,12 and 28 volt. 

LE LED lamps incorporated into body, various voltages/colors. 
LH Lamp holders for replaceable lamps 6v to 250 volts. 

NL Neon lamps in a selection of sizes, 125v to 250v. 


40 


FL 


Mtg 6.3mm (.250") 


67 


FL, LE, LH, NL 



Mtg. 12.7mm (.50") 


177 


FL, NL 



Mtg 12.7mm (.50") 


193 


FL, NL 


195 


FL, NL 


245C 


FL, NL 



Mtg. 12.7mm (.50") 




Mtg 8.0mm (.3125") 




Mtg 7.1-8.00mm (.250-.3125") 


273 


FL, NL 


589 


FL, LE, NL 


2870 


FL, LE, NL 





Mtg. 9.0mm (.354") 


Mtg 12.7mm (.50") 


Mtg. 12.7mm (.50") 


2950 


FL, LE, NL 


2950C 


FL, LE, NL 


2951 


FL, LE, NL 




w 


Mtg 8.0mm (.3125") 


Mtg. 8.0mm (.3125") 




Mtg. 8.0mm (.3125") 


Specifications subject to change without notice. Not all combinations always available. 

SEE OUR SWITCH PRODUCTS AD IN SECTION 5100 PGS. Bel 682,1683 


A 


ARCOLECTRIC CORPORATION, 9001 Canogg Avenue, Conogg Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 
EEM 1989 For manufacturers’ sales offices, see yellow pages B*1131 
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BKL — Electroluminescent Lamps 

UghUng Tbday with Ibmoirow’is lechnology 

BKL Lamps are low cost, high quality, low power consuming, flexible, and thin. 

BKL EL lamps, encapsulated in “Aclar” for maximum moisture protection, can be made into a variety of sizes 
and shapes: 


Backlighting Electronic Displays 

• Liquid Crystals 

• Membrane Switches 

• Graphic Panels 

• Instrument Clusters 

Technical Data 

• Operating Voltage: 0 - 250V ac 

• Operating Frequency: 40 - 2000Hz 

• Wave Shape: Sine Preferred 

• Brightness Range: 0 - 80ft-L 

• Time to Brightness: 120V; 400 Hz -1200 Hrs. 

Inverter -1800 Hrs. 

• Power Cohsumption: 40mW/IN^ 


Prime Lighting Source 

• Emergency Lighting 

• Strip Lightihg 

• Decorative Lighting 

• Identification Panels 

BKL Lamps 

• Dynamic Capacitance: 0.002pf/IN2 

• Current Draw: 0.8mA/IN^ (120V 400 Hz) 

• Leading Current Phase 
Angle at 120V 400Hz: 70° 

• Operating Temperature: 40°C - 55°C 

• Storage Temperature: 65°C - 85°C 

• Dielectric Breakdown: 500V dc 


EL Lamps are available from stock or on very short lead time. 
Custom lamps are available upon request. 


P/N 

LCD Size 

Lit Area (C x 1 

A1019 

240 X 64 

5.20 X 1.54 

All 68 

640 X 200 

9.10 X 4.14 

A1332 

640 X 400 

9.06 X 5.75 

A1443 

160 X 128 

3.98 X 3.23 

A1444 

120 X 64 

2.46 X 1.71 

A1452 

128 X 128 

2.44 X 2.44 

A1583 

231 X 175 

9.09 X 6.89 

A1593 

240 X 128 

7.09 X 4.00 

A1594 

240 X 200 

4.49 X 3.78 


* Please call for other stock sizes. 



Compensating inverters are available through BKL to handle dc to ac bonversion. 

This data is offered in good faith as typical and not as product specification. No warranty, either expressed or implied, is hereby made. 


For the fastest industry turnaround 
Call the BKL Sales Department. 

(BKL) Bonar Kard-O-Lite, Inc. 

421 Feheley Drivb 
King of Prussia, PA 19406 

(215) 277-2910 or FAX your specs to (215) 277-2956. 


B*1132 
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LAMPS. LIGHTS. & INDICATORS 


Lr mis IS now you see 
LEDs,the adis over. 


The popular myth goes something like this: ‘An LED, is an LED, is an LED.” Or: “If 
you’ve seen one, you’ve seen them all.” And of course: “LEDs? They’re commodity products.” 

Notions we at Dialight, steadfastly reject. And once you’re familiar with our products, 
you’ll know why 

Take our Circuit Board Indicators. Single or multiple discretes aligned in a sturdy 
plastic housing, complete with their own current limiting resistor. The entire assembly 
polarity-keyed to guarantee correa insertion. 

Each unit is 100% tested—ready to insert for wave soldering. No leads to bend, trim, or 
break. No time wasted fumbling with discretes. 

Dialight pioneered the concept more than fifteen years ago to satisfy the OEM need for 






fast and reliable circuit board installation of LEDs. And we’ve been 
perfecting it ever since. Developing hundreds of standard and custom 
designs. A heritage of technological advance you can see in our new 
super-bright gallium aluminum arsenide units. 

All meticulously engineered with the understanding 
that the failure of a “jelly bean produa” can cost thousands 
in end-user downtime, and who-knows-what in 
customer loyalty. 

The same understanding might bring 
▼ you to call 201-223-9400, or write Dialight 
Corporation, 1913 Atlantic Ave., Man^squan, 

NJ 08736, and ask for our catalog or a 
' product sample. At the very least, it’s brought 

you to the real end of our ad. 

DIRLIGHTcoRPORfiTioN 

A Gambridge Electronic Industries Company 


Engineering is the only commodity we sell. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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DIAUGHT 13 ) cfm Bim mams 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 


Dialight originated the idea of 
packaging LEDs for easy mounting 
on PC boards almost 15 years ago. 
So it’s no wonder we now have the 
industry’s widest selection. 


Choose single-element LEDs in 
a wide range of voltages (with or 
without current-limiting resistors) or 
QUAD-LED® four-element arrays. We 
offer standard and high-efficiency 
LEDs, as well as new super bright 
models that are 4 times brighter than 
ordinary LEDs but operate on a 
fraction of the power. 


We have just the right color for 
your application, too. Red, green, 
yellow or red/green bicolor. The 
combinations are virtually limitless. 
That’s why your search for the perfect 
LED circuit board indicator should 
begin and end with the company that 
started it all and has been lighting the 
way ever since. Dialight. 


STANDARD \ STANDARD 


PART NUMBER 

DIFFUSED 

TYPICAL FORWARD 

TYPICAL FORWARD 

TYPICAL LUMINOUS 

FIGURE/PHOTO 

PART NUMBER 

DIFFUSED 

TYPICAL FORWARD 

TYPICAL FORWARD 

TYPICAL LUMINOUS 

FIGURE/PHOTO 


LED COLOR 

VOLTAGEt 

CURRENTf 

INTENSITY 

NUMBER 


LED COLOR 

VOLTAGEt 

CURRENTt 

INTENSITY 

NUMBER/PHOTO 

547-2001 

Red 

1,6V @ 20mA 

■ 

3.0mcd @ 20mA 


550-0504-004* 

Red 


15mA @ 5V 

2mcd @ 5V 


547-2002 

Red 

- 

20mA @ 3.6V 

3.0mcd @ 3.6V 


550-0604-004* 

Red 


15mA @ 12V 

2mcd @ 5V 


547-2007 

Red 

- 

3.0mA @ 5.0V 

0.6mcd @ 5.0V 


550-0704-004* 

Green 


15mA @ 5V 

2mcd @ 5V 


547-2003 

Red 


6.0mA @ 5.0V 

1.2mcd @ 5.0V 


550-0804-004* 

Yellow 


15mA @5V , 

2mcd @ 5V 


547-2004 

Red 

— 

16mA @ 5.0V 

2.0mcd @ 5.0V 








547-2005 

Red 

_ 

14mA @ 10.0V 

1.8mcd @ 10.0V 


550-0205-004* 

Green 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


547-2006 

Red 

_ 

10mA @ 14.0V 

1.3mcd @ 14.0V 

AA 

550-0305-004* 

Yellow 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


547-2008 

Red 

_ 

3.0mA @ 24.0V 

0.4mcd @ 24.0V 


550-0405-004* 

Red 

1.7V @ 20mA 

■ 

2.0mcd @ 20mA 


547-2301 

Green 

2.4V @ 20mA 

■ 

I.Omcd @ 20mA 


550-0505-004* 

Red 


13mA @ 5V 

2mcd @ 5V 

GG 

547-2303 

Green 


4.7mA @ 5.0V 

0.5mcd @ 20mA 


550-0605-004* 

Red 


13mA @ 12V 

2mcd @ 5V 


547-2401 

Yellow 

2.2V @ 20mA 

■ 

2.0mcd @ 20mA 


550-0705-004* 

Green 


13mA @ 5V 

2mcd @ 5V 


547-2403 

Yellow 

- 

4.7mA @ 5.0V 

0.6mcd @ 20mA 


550-0805-004* 

Yellow 


13mA @ 5V 

2mcd @ 5V 








550-0206-004* 

Green 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


550-0204 

Green 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


550-0306-004* 

Yellow 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


550-0304 

Yellow 

3.2V @ 20mA 

■ 

3.2mcd @ 20mA 


550-0406-004* 

Red 

1 .TV @ 20mA 

■ 

2.0mcd @ 20mA 


550-0404 

Red 

1.7V @ 20mA 

■ 

2.0mcd @ 20mA 


550-0506-004* 

Red 


13mA @ 5V 

2mcd @ 5V 

HH 

550-0504 

Red 

- 

13mA @ 5.0V 

2.0mcd @ 5.0V 

BB 

550-0606-004* 

Red 


13mA @ 12V 

2mcd @ 5V 


550-0604 

Red 

- 

13mA @ 12.0V 

2.0mcd @ 12.0V 


550-0706-004* 

Green 


13mA @ 5V 

2mcd @ 5V 


550-0704 

Green 

- 

13mA @ 5.0V 

2.0mcd @ 5.0V 


550-0806-004* 

Yellow 


13mA ® 5V 

2mcd @ 5V 


550-0804 

Yellow 

- 

13mA ® 5.0V 

2.0mcd @ 5.0V 


550-3006-004*A 

Red/Green 

2.3V @ 10mA (Red) 

■ 

1.8mcd @ 10mA (Red) 


550-3004A 

Red/Green 

2.3V @ 10mA 

■ 

1.8mcd @ 20mA (Red) 




2.3V @ 10mA (Green) 

■ 

1.8mcd @ 10mA (Green) 








551-0205 

Green 

2.4V @ 20mA 

■ 

2.0mcd ® 20mA 


550-0205 

Green 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 














551-0305 

Yellow 

2.2V @ 10mA 

■ 

2.5mcd ® 10mA 


550-0305 

Yellow 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 














551-0405 

Red 

1.6V @ 20mA 

■ 

2.0mcd @ 20mA 


550-0405 

Red 

1.7V @ 20mA 

■ 

2.0mcd @ 20mA 














551-0505 

Red 


16mA @ 5V 

0.8mcd @ 5V 


550-0505 

Red 


13mA @ 5.0V 

2.0mcd @ 5.0V 













CC 

551-0605 

Green 


12mA @ 5V 

4mcd @ 5V 

JJ 

550-0605 

Red 


13mA @ 12.0V 

2.0mcd @ 12.0V 














551-0705 

Yellow 


10mA @ 5V 

4mcd @ 5V 


550-0705 

Green 


13mA @ 5.0V 

2.0mcd @ 5.0V 














551-1105 

Red 

1.8V @ 2mA 

■ 

I.Bmcd @ 2mA 


550-0805 

Yellow 


13mA @ 5.0V 

2.0mcd @ 5.0V 














551-1205 

Yellow 

1.9V @ 2mA 

■ 

1.6mcd ® 2mA 


550-3005A 

Red/Green 

2.3V @ 10mA 

■ 

1.8mcd @ 20mA (Red) 














551-1305 

Green 

1.8V @ 2mA 

■ 

I.Bmcd ® 2mA 


550-0206 

Green 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


551-0207 

Green 

2.1V @ 10mA 

■ 

2.6mcd @ 10mA 


550-0306 

Yellow 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


551-0307 

Yellow 

2.1V @ 10mA 

■ 

2.6mcd ® 10mA 


550-0406 

Red 

1 .TV @ 20mA 

■ 

2;0mcd @ 20mA 


551-0407 

Red 

1 .TV @ 20mA 

■ 

I.Bmcd @ 20mA 


550-0506 

Red 

- 

13mA @ 5.0V 

2.0mcd @ 5.0V 


551-0507 

Red 

- 

16mA @ 5V 

.8mcd @ 5V 


550-0606 

Red 

- 

13mA @ 12.0V 

2.0mcd @ 12.0V 

DD 

551-0607 

Green 

- 

12mA ® 5V 

4mcd ® 5V 

KK 

550-0706 

Green 

- 

13mA @ 5.0V 

2.0mcd @ 5.0V 


551-0707 

Yellow 

- 

10mA @ 5V 

4mcd @ 5V 


550-0806 

Yellow 

- 

13mA @ 5.0V 

2.0mcd @ 5.0V 


551-1107 

Red 

1.8V @ 2mA 

■ 

I.Bmcd @ 2mA 


550-3006A 

Red/Green 

2.3V @ 10mA 

■ 

1.8mcd @ 20mA (Red) 


551-1207 

Yellow 

1.9V @ 2mA 

■ 

1.6mcd @ 2mA 








551-1307 

Green 

1.8V ® 2mA 

■ 

I.Bmcd @ 2mA 


550-0207 

Green 

2.3V @ 20mA 

■ 

3.2mcd @ 20mA 


551-0207-004* 

Green (D) 

2.1V @ 10mA 

■ 

2.6mcd @ 10mA 


550-0307 

Yellow 

2.3V @ 20mA 

. ■ 

3.2mcd, @ 20mA 


551-0307-004* 

Yellow (D) 

2.1V @ 10mA 

■ 

2.6mcd ® 10mA 


550-0407 

Red 

1.7V @ ^OmA 

■ 

2.0mcd @ 20mA 


551-0407-004* 

Red (D) 

1.6V @ 20mA 

■ 

1.6mcd @ 20mA 


550-0507 

Red 

- 

13mA @ 5V 

2.0mcd @ 5.0V 

EE 

551-0507-004* 

Red(O) 

_ 

16mA ® 5V 

.8mcd @ 5V 


550-0607 

Red 

- 

13mA @ 12V 

2.0mcd @ 5.0V 


551-0607-004* 

Green 

_ 

12mA ® 5V 

4mcd @ 5V 

LL 

550-0707 

Green 

- 

13mA @ 5V 

2.0mcd @ 5.0V 


551-0707-004* 

Yellow 

_ 

10mA @ 5V 

4mcd @ 5V 


550-0807 

Yellow 

- 

13mA @ 5V 

2.0mcd @ 5.0V 


551-1107-004. 

Red 

1.8V @ 2mA 

■ 

1.8mcd ® 2mA 


550-3007 A 

Red/Green 

2.3V @ 20mA 

■ 

1.8mcd @ 20mA 


551-1207-004* 

Yellow 

1.9V @ 2mA 

■ 

I.Bmcd @ 2mA 








551-1307-004* 

Green 

1.8V @ 2mA 

■ 

I.Bmcd @ 2mA 


550-0204-004* 

Green 

2.3V @ 20mA 


. 3.2mcd @ 20mA 


tTypical Forwa[d Current is specified for indicators with integral current limiting resistors; typical Forward Voltage is specified for 

550-0304-004* 

Yellow 

2.3V @ 20mA 


3.2mcd @ 20mA 

FF 

indicators without integral current limiter. *LED array. Specifications are “per LED”. 

550-0404-004* 

Red 

1.7V @ 20mA 

BIB 

2.0mcd @ 20mA 


ABicolor LED. BCuirent limiting required. • Other configurations available. Consult factory. 


B-1134 
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STANDARD | HIGH EFFICIENCY Current Limiting Required 


PART NUMBER 

DIFFUSED 

TYPICAL FORWARD 

TYPICAL FORWARD 

TYPICAL LUMINOUS 

FIGURE/PHOTO 

PART NUMBER 

LED COLOR 

TYPICAL FORWARD 

TYPICAL LUMINOUS 

FIGURE/PHOTO 


LED COLOR 

VOLTAGE! 

CURRENT! 


INTENSITY 

NUMBER 


Diffused (D) 

VOLTAGE 

INTENSITY 

NUMBER 

555-2001 




— 


— 

3.0mcd @ 20mA 

- 



Water Clear (W.C.) 















555-2002 

Red 

- 


20mA @ 3.6V 


3.0mcd @ 3.6V 


550-2205-004* 

Green (D) 

2,2V @ 10mA 

S.Omcd @ 10mA 


555-2009 

Red 

- 


1.0mA @ 5V 


0.6mcd @ 5V 


550-2305-004* 

Yellow (D) 

2.2V @ 10mA 

S.Omcd @ 10mA 

GG 

555-2007 

Red 

- 


3.0mA @ 5.0V 


0.6mcd @ 5.0V 


550-2405-004* 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 


555-2003 

Red 

— 


6.0mA @ 5.0V 


1.2mcd @ 5.0V 







555-2004 

Red 

- 


16mA @ 5.0V 


2.0mcd @ 10.0V 


550-220B-004' 

Green (D) 

2.2V @ 10mA 

S.Omcd @ 10mA 


555-2005 

Red 

_ 


14mA @ 10.0V 

1.8mcd @ 10.0V 

MM 

550-230G-004* 

Yellow (D) 

2.2V @ 10mA 

S.Omcd @ 10mA 

HH 

555-2006 

Red 

- 


10mA @ 14.0V 

1.3mcd @ 14.0V 


550-2406-004* 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 


555-2008 

Red 

— 


3.0mA @ 24.0V 

0.4mcd @ 24.0V 







555-2301 

Green 

2.4V @ 20mA 

■ 


I.Omcd @ 20mA 


561-2101-050 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 


555-2303 

Green 

- 


4.7mA @ 5.0V 


0.5mcd @ 5.0V 


561-2101-060 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 


555-2401 

Yellow 

2.2V @ 20mA 

■ 


2.0mcd @ 20mA 


561-2101-070 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 


555-2403 

Yellow 



4.7mA @ 5.0V 


0.6mcd @ 5.0V 


561-2101-080 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 











.561-2101-090 

Red (D) 

2 2V @ 10mA 



555-3001 

Red 

1.6V @ 20mA 

■ 


3.0mcd @ 20mA 


561-2101-100 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 


555-3002 

Red 

— 


20mA @ 3.6V 


3.0mcd @ 3.6V 







555-3009 

Red 

_ 


1.0mA @ 5V 


0.6mcd @ 5V 


561-2201-050 

Green (D) 

2.2V @ 20mA 

e.Omcd @ 20mA 


555-3007 

Red 

_ 


3.0mA @ 5.0V 


0.6mcd @ 5.0V 


561-2201-060 

Green (D) 

2.2V @ 20mA 

B.Omcd @ 20mA 


555-3003 


_ 


6.0mA @ 5.0V 


1.2mcd @ 5.0V 

NN 

561-2201-070 

Green (D) 

2.2V @ 20mA 

B.Omcd @ 20mA 


555-3004 

IlH 

_ 


16mA @ 5.0V 


2.0mcd @ 5.0V 


561-2201-080 

Green (D) 

2.2V @ 20mA 

B.Omcd @ 20mA 


555-3005 


_ 


14mA @ 10.0V 

I.Smcd @ 10.0V 


561-2201-090 

Green (D) 

2.2V @ 20mA 

B.Omcd @ 20mA 


555-3006 

IH 

- 


10mA @ 14.0V 

1.3mcd @ 14.0V 


561-2201-100 

Green (D) 

2.2V @ 20mA 

B.Omcd @ 20mA 


555-3008 


_ 


3.0mA @ 24.0V 

0.4mcd @ 24.0V 
















561-2301-050 

Yellow (D) 

2.2V @ 10mA 

S.Omcd @ 10mA 


555-4001* 

Red 

1.6 @ 20mA 


■ 


3.0mcd @ 20mA 


561-2301-060 

Yellow (D) 

2.2V @ 10mA 

S.Omcd @ 10mA 


555-4007* 

Red 

_ 


3mA @ 5.0V 


0.6mcd @ 5.0V 


561-2301-070 

Yellow (D) 

2.2V @ 10mA 

Ipmcd @ 10mA 


555-4009* 

Red 

_ 


1.0mA @ 5V 


O.Bmcd @ 5V 


561-2301-080 

Yellow (D) 

2.2V @ 10mA 

S'Omcd @ 10mA 


555-4003* 

Red 

_ 


6mA @ 5.0V 


1.2mcd @ 5.0V 


561-2301-090 

Yellow (D) 

2.2V @ 10mA 

S.Omcd @ 10mA 


555-4301* 

Green 

2.4V @ 20mA 

■ 


I.Omcd @ 20mA 

PP 

561-2301-100 

Yellow (D) 

2.2V @ 10mA 

S.Omcd @ 10mA 

RR 

555-4303* 

Green 

- 


4,7mA @ 5.0V 









555-4401* 

Yellow 

2.2V @ 20mA 

■ 


2.0mcd @ 20mA 


561-2401-050 

Red (W.C.) 

2.2V @ 10mA 

24.0mcd @ 10mA 











561-2401-060 

Red (W.C.) 

2.2V @ 10mA 

24.0mcd @ 10mA 


555-4403* 

Yellow 



4.7mA @ 5.0V 


O.Bmcd @ 5.0V 
















561-2401-070 

Red (W.C.) 

2.2V @ 10mA 

24.0mcd @ 10mA 


555-5001* 

Red 

1.6V @ 2.0mA 

■ 


3.0mcd @ 20mA 


561-2401-080 

Red (W.C.) 

2.2V @ 10mA 

24.0mcd @ 10mA 


555-5003* 

Red 

_ 


6mA @ 5V 


1.2mcd @ 5V 


561-2401-090 

Red (W.C.) 

2.2V @ 10mA 

24.0mcd @ 10mA 


555-5004* 

Red 

- 


16mA @ 5V 


2mcd @ 5V 


561-2401-100 

Red (W.C.) 

2.2V @ 10mA 

24.0mcd @ 10mA 


555-5007* 

Red 

_ 


3mA @ 5V 


O.Bmcd @ 5V 
















561-2501-050 


2.2V @ 20mA 

25.0mcd @ 20mA 


555-5009* 

Red 



1mA @ 5V 


O.Bmcd @ 5V 

QQ 







- 








561-2501-060 

Green (W.C.) 

2.2V @ 20mA 

25.0mcd @ 20mA 


555-5301* 

Green 

2.4V @ 20mA 

■ 


I.Omcd @ 20mA 







555-5401* 

Yellow 

2.2V @ 20mA 

■ 


2.0mcd @ 20mA 


561-2501-070 

Green (W.C.) 

2.2V @ 20mA 

25.0mcd @ 20mA 


555-5303* 

Green 

_ 


4.7mA @ 5V 


O.Bmcd @ 20mA 


561-2501-080 

Green (W.C.) 

2.2V @ 20mA 

25.0mcd @ 20mA 











561-2501-090 

Green (W.C.) 

2.2V @ 20mA 

25.0mcd @ 20mA 


555-5403 * 

Yellow 



4.7mA @ 5V 


O.Bmcd @ 20mA 
















561-2501-100 

Green (W.C.) 

2.2V @ 20mA 

25.0mcd @ 20mA 


561-0101-050 

Red 

1.9V @ 5.0mA 

■ 


3.0mcd @ 10mA 







561-0101-060 

Red 

1.9V @ 5.0mA 

■ 


3.0mcd @ 10mA 


561-2601-050 

Yellow (W.C.) 

2.2V @ 10mA 

le.Omcd @ 10mA 





.... __ 






561-2601-060 

Yellow (W.C.) 

2.2V @ 10mA 

le.Omcd @ 10mA 


561-0101-070 

Red 

1.9V @ 5.0mA 

■ 


3.0mcd @ 10mA 







561-0101-080 

Red 

1.9V @ 5.0mA 

■ 


3.0mcd @ 10mA 

RR 

561-2601-070 

Yellow (W.C.) 

2.2V @ 10mA 

1 B.Omcd @ 10mA 


561-0101-090 

Red 

1.9V @ 5.0mA 

■ 


S.Omcd @ 10mA 


561-2601-080 

Yellow (W.C.) 

2.2V @ 10mA 

le.Omcd @ 10mA 


561-0101-100 

Red 

1.9V @ 5.0mA 

■ 


3.0mcd @ 10mA 


561-2601-090 

Yellow (W.C.) 

2.2V @ 10mA 

le.Omcd @ 10mA 


561-0104-XXO 

Red 

- 


5V @ 16mA 


2mcd @ 5V 


561-2601-100 

Yellow (W.C.) 

2.2V @ 10mA 

le.Omcd @ 10mA 






_ 





SUPER BRIGHT c 

Current Limiting Required 
































550-5104 

Red (D) 

1.7V @ 20mA 

30mcd @ 20mA 


*Ltu array, bpecitications are per Lbu . 











ABicolor LED. ■ Current limiting required. 






550-5204 

Green (D) 

2.1V @ 20mA 

12mcd @ 20mA 


• Other configurations available. Consult factory. 





550-5304 

Yellow (D) 

2.1V @ 20mA 

45mcd @ 20mA 











550-5404 

Amber (D) 

2.2V @ 20mA 

24mcd @ 20mA 

BB 










550-5504 

Red (W.C.) 

1.7V @ 20mA 

leOmcd @ 20mA 











550-5604 

Green (W.C.) 

2.1V @ 20mA 



HIGH EFFICIENCY 

Current Limiting Required 


550-5704 

Yellow (W.C.) 

2.1V @ 20mA 

160mcd @ 20mA 



■ 








550-5804 

Amber (W.C.) 

2.2V @ 20mA 

90mcd @ 20mA 


PART NUMBER 

LED COLOR 

TYPICAL FORWARD 

TYPICAL LUMINOUS 

FIGURE/PHOTO 








Diffused (D) 

VOLTAGE 


INTENSITY 

NUMBER 

550-5105 

Red (D) 

1.7V @ 20mA 

30mcd @ 20mA 




Water Clear (W.C.) 






550-5205 

Green (D) 

2.1V @ 20mA 

12mcd @ 20mA 











550-5305 

Yellow (D) 

2.1V @ 20mA 

45mcd @ 20mA 


550-2204 


Green (D) 

2.2V @ 10mA 

3.0mcd @ 10mA 


550-5405 

Amber (D) 

2.2V @ 20mA 

24mcd @ 20mA 


550-2304 


Yellow (D) 

2.2V @ 10mA 

3.0mcd @ 10mA 

BB 

550-5505 

Red (W.C.) 

1.7V ® 20mA 

leOmcd @ 20mA 


550-2404 


Red (D) 


2.2V @ 10mA 

4.0mcd @ 10mA 


550-5605 

Green (W.C.) 

2.1V @ 20mA 

80mcd @ 20mA 











550-5705 

Yellow (W.C.) 

2.1V @ 20mA 

leOmcd @ 20mA 


550-2205 


Green (D) 

2.2V @ 10mA 

3.0mcd @ 10mA 


550-5805 

Amber (W.C.) 

2.2V @ 20mA 

90mcd @ 20mA 


550-2305 







CC 



















550-2405 


Red (D) 


2.2V @ 10mA 

4.0mcd @ 10mA 


550-5106 

Red (D) 

1.7V @ 20mA 

30mcd @ 20mA 











550-5206 

Green (D) 

2.1V @ 20mA 

12mcd @ 20mA 


550-2206 


Green (D) 

2.2V 

10mA 

3.0mcd @ 10mA 


550-5306 

Yellow (D) 

2.1V @ 20mA 

45mcd @ 20mA 


550-2306 


Yellow (D) 

2.2V 

10mA 

3.0mcd @ 10mA 

DD 

550-5406 

Amber (D) 

2.2V @ 20mA 

24mcd @ 20mA 

DD 

550-2406 


Red (D) 


2.2V @ 10mA 

4.0mcd @ 10mA 


550-5506 

Red (W.C.) 

1.7V @ 20mA 

leOmcd @ 20mA 










550-5606 

Green (W.C.) 

2.1V @ 20mA 

80mcd @ 20mA 


550-2207 


Green (D) 

2.2V @ 10mA 

3mcd @ 10mA 


550-5706 

Yellow (W.C.) 

2.1V @ 20mA 

leOmcd @ 20mA 


550-2307 


Yellow (D) 

2.2V @ 10mA 

3mcd @ 10mA 

EE 

550-5806 

Amber (W.C.) 

2.2V @ 20mA 

90mcd @ 20mA 


550-2407 


Red (D) 


9 9V iffi inmA 











— 









550-2204-004 * 


Green (D) 

2.2V @ 10mA 

3.0mcd @ 10mA 


*LED array. Specifications are “per LED.” 



550-2304-004 * 


Yellow (D) 

2.2V @ 10mA 

3.0mcd @ 10mA 

FF 

• Other configurations available. Consult factory. 


550-2404-004* 


Red (D) 


2.2V @ 10mA 

4.0mcd @ 10mA 







EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1135 
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SUPER BRIGHT Current Limiting Required 


SUPER EFFICIENCY CBIs Operate @ 2mA input current 


PART NUMBER 

LED COLOR 

TYRCAL FORWARD 

TYPICAL LUMINOUS 

FIGURE/PHOTO 


Diffused (0) 

Water Clear (W.C.) 

VOLTAGE 


INTENSITY 

NUMBER 

550-5107 

Red (D) 

1.7V @ 20mA 


30mcd @ 20mA 


550-5207 

Green (D) 

2.1V @ 20mA 


12mcd @ 20mA 


550-5307 

Yellow (D) 

2.1V @ 20mA 


45mcd @ 20mA 


550-5407 

Amber (D) 

2.2V @ 20mA 


24mcd @ 20mA 

EE 

550-5507 

Red (W.C.) 

1.7V @ 20mA 


160mcd @ 20mA 

550-5607 

Green (W.C.) 

2.1V @ 20mA 


80mcd @ 20mA 


550-5707 

Yellow (W.C.) 

2.1V @ 20mA 


160mcd @ 20mA 


550-5807 

Amber (W.C.) 

2.2V @ 20mA 


90mcd @ 20mA 


550-5104-004* 

Red (D) 

1.7V @ 20mA 


30mcd @ 20mA 


550-5204-004* 

Green (D) 

2.1V @ 20mA 


12mcd @ 20mA 


550-5304-004* 

'Yellow (D) 

2.1V @ 20mA 


45mcd @ 20mA 


550-5404-004* 

Amber (D) 

2.2V @ 20mA 


24mcd @ 20mA 

FF 

550-5504-004* 

Red (W.C.) 

1.7V @ 20mA 


160mcd @ 20mA 

550-5604-004* 

Green (W.C.) 

2.1V @ 20mA 


80mcd @ 20mA 


550-5704-004* 

Yellow (W.C.) 

2.1V @ 20mA 


160mcd @ 20mA 


550-5804-004* 

Amber (W.C.) 

2.2V ® 20mA 


90mcd @ 20mA 


550-5105-004* 

Red (D) 

1.7V @ 20mA 


30mcd @ 20mA 


550-5205-004* 

Green (D) 

2.1V @ 20mA 


12mcd @ 20mA 


550-5305-004* 

Yellow (D) 

2.1V @ 20mA 


45racd @ 20mA 


550-5405-004* 

Amber (D) 

2.2V @ 20mA 


24mcd @ 20mA 

GG 

550-5505-004* 

Red (W.C.) 

1.7V @ 20mA 


160mcd @ 20mA 

550-5605-004* 

Green (W.C.) 

2.1V @ 20mA 


80mcd @ 20mA 


550-5705-004* 

Yellow (W.C.) 

2.1V @ 20mA 


160mcd @ 20mA 


550-5805-004* 

Amber (W.C.) 

2.2V @ 20mA 


90mcd @ 20mA 


550-5106-004* 

Red (D) 

1.7V @ 20mA 


30mcd @ 20mA 


550-5206-004* 

Green (D) 

2.1V @ 20mA 


12mcd @ 20mA 


550-5306-004* 

Yellow (D) 

2.1V @ 20mA 


45mcd @ 20mA 


550-5406-004* 

Amber (D) 

2.2V @ 20mA 


24mcd @ 20mA 

HH 

550-5506-004* 

Red (W.C.) 

1.7V @ 20mA 


160mcd @ 20mA 

550-5606-004* 

Green (W.C.) 

2.1V @ 20mA 


80mcd @ 20mA 


550-5706-004* 

Yellow (W.C.) 

2.1V @ 20mA 


160mcd @ 20mA 


5505806-004* 

Amber (W.C.) 

2.2V @ 20mA 


90mcd @ 20mA 


561-5101-XX0 

Red (D) 

1.7V @ 20mA 


30mcd @ 20mA 


561-5201-XX0 

Green (D) 

2.1V @ 20mA 


12mcd @ 20mA 


561-5301-XXO 

Yellow (D) 

2.1V @ 20mA 


45mcd @ 20mA 


561-5401-XX0 

Amber (D) 

2.2V @ 20mA 


24mcd @ 20mA 

RR 

561-5501-XX0 

Red (W.C.) 

1.7V @ 20mA 


160mcd @ 20mA 

561-5601-XX0 

Green (W.C.) 

2.1V @ 20mA 


80mcd @ 20mA 


561-5701-XX0 

Yellow (W.C.) 

2.1V @ 20mA 


160mcd @ 20mA 


561-5801-XX0 

Amber (W.C.) 

2.2V @ 20mA 


90mcd @ 20mA 


SUPER EFFICIENCY CBIs 

Operate @ 2mA input current 

5501104 

Red (D) 

1.8V @ 20mA 


2.0mcd @ 2mA 

BB 

5501105 

Red (D) 

1.8V @ 20mA 


2.0mcd @ 2mA 

CC 

5501106 

Red (D) 

1.8V @ 20mA 


2.0mcd @ 2mA 

DO 

5501104-004* 

Red (D) 

1.8V @ 20mA 


2.0mcd @ 2mA 

FF 

5501105-004* 

Red (D) 

1.8V @ 20mA 


2.0mcd @ 2mA 

GG 

5501100004* 

Red (D) 

1.8V @ 20mA 


2.0mcd @ 2mA 

HH 

5501204 

Yellow (D) 

1.9V @ 20mA 


1.8mcd @ 2mA 

BB 


PART NUMBER 

LED COLOR 
Diffused (D) 

Water Clear (W.C.) 

TYPICAL FORWARD 
VOLTAGE 

TYPICAL LUMINOUS 
INTENSITY 

FIGURE/PHOTO 

NUMBER 

550-1205 

Yellow (D) 

1.9V @ 20mA 

I.Smcd @ 2mA 

CC 

550-1206 

Yellow (D) 

1.9V @ 20mA 

I.Smcd @ 2mA 

DD 

550-1204-004 • 

Yellow (D) 

1.9V @ 20mA 

I.Smcd @ 2mA 

FF 

550-1205-004* 

Yellow (D) 

1.9V @ 20mA 

1.8mcd @ 2mA 

GG 

550-1206-004* 

Yellow (D) 

1.9V @ 20mA 

I.Smcd @ 2mA 

HH 

550-1304 

Green (D) 

1.8V @ 2mA 

I.Smcd @ 2mA 

BB 

550-1305 

Green (D) 

1.8V @ 2itiA 

1.8mcd @ 2mA 

CC 

550-1306 

Green (D) 

1.8V @ 2mA 

I.Smcd @ 2mA 

DO 

550-1304-004* 

Green (D) 

1.8V @ 2mA 

I.Smcd @ 2mA 

FF 

550-1305-004* 

Green (D) 

1.8V @ 2mA 

I.Smcd @ 2mA 

GG 

550-1306-004* 

Green (D) 

1.8V @ 2mA 

I.Smcd @ 2mA 

HH 

561-1101-XX0 

Red(D) 

1.8V @ 2mA 

2.0mcd @ 2mA 


561-1201-XX0 

Yellow (D) 

1.9V @ 2mA 

I.Smcd @ 2mA 

RR 

561-1301-XX0 

Green (D) 

1.8V @ 2mA 

I.Smcd @ 2mA 



BILEVEL T-13/4 


552-0111* 

Red (D) 

1.7V @ 20mA 

2mcd @ 20mA 

552-0122* 

Green (D) 

2.3V @ 20mA 

3.2mcd @ 20mA 

552-0133* 

Yellow (D) 

2.3V @ 20mA 

3.2mcd @ 20mA 

552-0211* 

Red (D) 

2.2V @ 10mA 

4.0mcd @ 10mA 

552-0222* 

Green (D) 

2.2V @ 10mA 

3.0mcd @ 10mA 

552-0233* 

Yellow (D) 

2.2V @ 10mA 

3.0mcd @ 10mA 

552-0311* 

Red (D) 

2.2V @ 10mA 

2.0mcd @ 5V 

552-0322* 

Green (D) 

2.2V @ 10mA 

4mcd @ 5V 

552-0333* 

Yellow (D) 

2.2V @ 10mA 

2.4mcd @ 5V 

552-0711* 

Red/Green (D) 

2.3V @ 20mA 

I.Smcd @ 20mA 

552-0811* 

Red(D) 

1.7V @ 20mA 

30mcd @ 20mA 

552-0822* 

Green (D) 

2.1V @ 20mA 

12mcd @ 20mA 

552-0833* 

Yellow (D) 

2.1V @ 20mA 

45mcd @ 20mA 

552-0911* 

Red (0) 

1.8V @ 2mA 

2.0mcd @ 2mA 

552-0922* 

Green (D) 

1.8V @ 2mA 

I.Smcd @ 2mA 

552-0933 * 

Yellow (D) 

1.9V @ 2mA 

I.Smcd @ 2mA 



BILEVEL T-1 


OTHER COLORS & BRIGHTNESSES 
AVAILABLE— Contact Factory 


LED array. Specifications are 



553-0111* 

Red (D) 

1.6V @ 20mA 

1.6mcd @ 20mA 


553-0122* 

Green (D) 

2.0V @ 10mA 

2.6mcd @ 10mA 


553-0133* 

Yellow (D) 

2.0V @ 10mA 

2.6mcd ® 10mA 


553-0211* 

Red (D) 

1.8V @ 2mA 

1 

@ 

1 


553-0222* 

Green (D) 

1.8V @ 2mA 

1 

® 

1 

n 

553-0233* 

Yellow (0) 

1.9V @ 2mA 

I.Smcd @ 2mA 


1 553-0311* 

Red (D) 

- 

.8mcd ® 5V 


1 553-0322* 

Green (D) 

- 

4mcd @ 5V 


" 553-0333* 

Yellow (D) 

- 

4mcd @ 5V 




B-1136 


For manufacturers' sales offices, see yellow pages 
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. .097 ± .003 
(2.46 ± 0.08) 


+ IJIALIGHT 



Max. 

h .245 -H 

( 6 . 22 ) 1 [ 


.025 ± .002 
(0.64 ± 0.05) 


.125 ± .015 
(3.18 ± 0.38) 


• DECIMALS ± .010 (±0.25) 



550-0504 

Dimensions Standard High Efficiency 550-0604 
AMax. .380(9.65) .438 .437(11.10 

BDia. .185(4.70) .185 .185(4.70) 

C .020 (0.511 .020_.025 (0.64) 




.100 ; Jk OM 

(2.54) J C 


^Udim 
DIM U C 

D -4 

- .355 (9.02) —» 



Dimensions 

Standard 

High Efficiency 

550-0504 

550-0604 

A 

.125 (3.18) 

.183 

.187 (4.75) 

B Dia. 

.185 (4.70) 

.185 

.185 (4.70) 

C 

.020 (0.51) 

.020 

.025 (0.64) 

D 

.200 (5.08) 

.203 

.210 (5.33) 


550-0207 Green 
550-0307 Yellow 
550-0407 Red 

550-0507 Red with integral resistor for operation at 5V t 

550-0607 Red ” ... 12V t, tt 

550-0707 Green ’’ ” .5V j, tl 

550-0807 Yellow ” ” ..5V t, tl 

Cathode 
/ Identification 
/ Mark 


.145±.010 
(3.68 ±0.25) 



1.187 (4.75) 
tt .025 (0.64) 



t .020 Typ. 

(0.51) 

I .100 TYP. 

-;L:t 




-I_r=jr 

.230 .«J L.- 


.2SO i.oo.r o 

-H 16.35 10.05) »• _ (1 ID 

.1001.002 -Hi I ^ _ 

<2.54 10.05) (D O O O- 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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B*1138 


For manufacturers' sales offices, see yellow pages 
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FIGURE QQ 


^—,405(10.29) 
MAX. 


Tmi, 

"H K H" 091 


(all) ' 




_J .215±.02 
n (5.46+0.511 



FLAT DENCfTES CATHODE < 
DIMENSIONS STANDARD & HIGH EFFICIENCY 
Dimension A + .010(0.25) 

- .031 (0.79) 

561XXXX050 0.500(12.70) 

561XXXX060 0.600(15.24) 

561XXXX070 0.700 (17.78) 

561XXXX080 0.800(20.32) 

561XXXX090 0.900(22.86) 

561XXXX100 _ 1.000(25.40) _ 

Dimension B _ 0.200(5.08) _ 

Dimension C_0.020 (0.51)__ 


( ) Metric dimension in mm. 


U-.200-J .010 ±.003 

' (5.08) • (0.25 ±0.08) Decimals ±0.015(0.38) 




185 +.015 -.000 
[4.70 +.38 -.00] 


CATHODE 
I.D. MARK 100 ± 
[2.54 H 


.018 ± .002 J 
^M6 ± .05] 


- © .035 [.89] DIA. HOLE 

^ _ TYP.(4) 

- © © 

I I .100 ± .002 

—H (2.54 ± ,05] 

HOLE PATTERN « 




.035 [.89] DIA. HOLE 
TYP. (4) 


;- © © 'YK(4) 

I I .100 ± .002 

—H f-^ [2.54 ± .05] 

HOLE PATTERN 


► .200 *+ h- 
[5.08] ,100 
(2.54] 


EEM1989 


For manufacturers’ sates offices, see yellow pages 
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2460 


LAMPS. LIGHTS, & INDICATORS 


2460 


DIAUGHT 
INDICATOR LIGHTS 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 



Whatever your application calls 
for in indicator lights, Dialight has your 
number. Over 1,500,000 to be exact. 
That’s how many different types of 
indicator lights we offer. One is bound 
to meet your specs and needs 
perfectly. 

Take our ultraminiature incan- 
descents with plug-in cartridges for 
example. They come in enough colors 
to simplify even the most complex 
front panels. And they make changing 
lamps a snap. Dialight LEDs, on the 
other hand, have a service life of over 
100,000 hours. We also offer 
indicators with built-in RFI/EMI 
shields, open types, as well as water¬ 
tight, oil-tight and press-to-test 
models. You’ll also be happy to know 
that all our indicator lights meet or 
exceed military specs. 

ULTRAMINIATURE LED, 
INCANDESCENT OR NEON 
INDICATORS—DATALITES® 



Replaceable plug-in cartridges 
for 1.35-125V operation. U.L. listed 
and CSA approved. Indicators mount 
in 9/32", 3/8" and 3/4" (twin lamp) 
clearance holes. Meet or exceed 
MIL-L-3661. Available with red, green, 
amber, blue, white translucent, light 
yellow or colorless lenses. Wide range 
of lens shapes. Custom legends. 

SUBMINIATURE 
INCANDESCENT OR NEON 
INDICATORS 


Meet or exceed MIL-L-3661. U.L. 
listed and CSA approved. Mount in 
15/32", 1/2" or 17/32" clearance 
holes. Incandescent for 1.35 to 28V: 
neon has built-in current-limiting 
resistor. Choice of cylindrical, faceted, 
convex, flat, square and round lens 
shapes. Custom legends. 


MINIATURE 

INCANDESCENT OR NEON 
INDICATORS 



U.L. listed and CSA approved. 
Meet or exceed MIL-L-3661. Mount in 
9/16" and 11/16" clearance holes. 
Voltages range from 2 to 120V. 
Available in red, green, amber, 
blue, white, yellow or colorless 
lenses. Full range of finishes. 


LARGE 

INCANDESCENT OR NEON 




DlflUGHTcoRPORfinoN 

A Cambridge Electronic Industries Company 

Engineering is the only commodity we sell. 


(201) 223-9400 
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DIAUGHT 
INDICATOR LIGHTS 

PASSIVE COMPONENTS, ACTIVELY ENGINEERED 



Mount in clearance hole. U.L. 
listed and CSA approved. Meet or 
exceed MIL-L-3661. Incandescent for 
2 to 250V: neon has built-in current- 
limiting resistor. Screw-on or friction-fit 
lens caps. Bayonet lock caps also 
available. Mechanical dimmer caps or 
light shield lens cap available on 
some models. Choice of flat, convex, 
torpedo, large torpedo, faceted, 
torpedo faceted or dome lens shapes. 

OPEN TYPE 
INDICATORS 



Mount in 7/16", 11/16" or 1" 
clearance holes. 2 to 250V models 
available depending upon series. 
Tamper-proof construction is available. 
Choice of flat, convex, faceted, stove¬ 
pipe or cylindrical lens shapes. 


OIL-TIGHT 

INDICATORS 



U.L. listed and CSA approved. 
Three retained elastomer seals of inert 
material, consisting of a gasket and 
two “O” rings, make these indicator 
lights resistant to permeation by oil, 
water, dust or fumes. Thus, assuring 
high reliability in harsh environments. 
Subminiature and miniature incan¬ 
descent and neon lamps mount in 
15/32" and 11/16" clearance holes. 
Large Incandescent and neon lamps 
mount in 1" or 1-3/16" clearance 
holes. Available in red, green, yellow, 
blue, white translucent, light yellow 
and clear colorless. Positive or 
negative film discs with words, 
numerals or letters may be ordered 
for use with some models. Wide range 
of voltages and specifications available. 


PRESS-TO-TEST 

INDICATORS 

Positive safety factors are 
provided by patented built-in Press- 
To-Test indicators. Lamps can be 
checked instantly and accurately 
without removing them from their 
assembly. 4-terminal assemblies are 
available with all indicators and are 
particularly useful for remote appli¬ 
cations. Subminiature, miniature and 
large Press-To-Test indicators are 
available for mounting in 15/32", 5/8" 
and 1" clearance holes respectively. 
Choice of red, green, yellow, blue, 
white translucent, light yellow and 
clear colorless lens colors. Patented 
shutter-dimming device available on 
most models. Hot-stamped or 
engraved legend can be supplied 
on flat lenses. Meet or exceed 
QPL approval. NVIS and secure 
lighting compatible assemblies also 
available. 

For complete specifications, 
mounting diagrams, ordering infor¬ 
mation, etc., send for our free prod¬ 
uct catalog. Dialight Corp., 1913 
Atlantic Avenue, Manasquan, NJ 
08736. Or call ( 201 ) 223-9400 



Engineering is the only commodity we sell. 
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ERG Smart Force^" DC-AC Inverters 
compensate for the aging character¬ 
istics (brightness loss over time) of 
electroluminescent (EL) phosphors 
to improve EL lamp useful life. Smart 
Force^" Inverters automatically adjust 
operting voltage and frequency as the 
impedence of the EL lamp changes. 
Thus, providing an almost constant 
brightness throughout the life of the 
lamp. (See Typical Relative Brightness 
VS Time Performance Curve below.) 

TAILORED INVERTERS: 

Because all EL lamps are not electri¬ 
cally the same, ERG offers a Dedi¬ 
cated Series for different EL lamp 
brands. As a result of working jointly 
with the various manufacturers of EL 
to define each lamp brand’s character¬ 
istics, £RG can offer the best matched 
inverter for ANY /MANUFACTURERS 
EL imp\ 

Each DEDICATED inverter series is 
tailored specifically to the required 
voltages, frequency and load charac¬ 
teristics of the specific area of selected 
manufacturers EL lamp. Each Series 
offers four different output voltage 
configurations (providing different 
brightness levels), 3 different package 
sizes with a wide range of input volt¬ 
ages available providing maximum 
flexibility! 

SOME OF OUR DEDICATED SERIES 
INVERTERS: 

JLA Series ... Imported EL 


LPS Series 

ROG Series 
BKL Series 
DUN Series 


Imported EL 
Backlit Displays 
Loctite Luminescent 
Systems, EL Products 
Durel/Rogers Corp. 
Bonar Kard-O-Lite 
Dunmore/ELTECH 


SAAART FORCED- DC-AC INVERTER 
SPECIFICALLY DESIGNED FOR 
IMPORTED LCD BACKLIGHTS! 

Endicott Research Group’s JLA 
Series Smart Force^" DC-AC Inverter 
is tailored specifically to match the 
power requirements of EL backlites 
which are incorporated into imported 
LCD display modules. Designed to 
match the load characteristics of these 
imported EL lamps, the JLA series pro¬ 
vides maximum performance and 
increased useful life. 

The JLA Series Inverters offer the 
exclusive ERG Smart Force^" feature, 
which automatically adjust the oper¬ 
ating voltage and frequency as the 
impedence of the EL lamp varies 
overtime. The low power consump¬ 
tion (typically less than 200 milliwatts 
per unit load. Brightness Code 2) 
allows the electroluminescent lamp 
to become an ideal light source in 
many battery operated devices. 

JLA Series inverters are ideal for 
powering EL backlit modules from 
Densitron, Hitachi, Epson, NEC, 
Optrex, Satori, Seiko, Sharp, Toshiba 
and others...It is available in 4 differ¬ 
ent output voltage configurations and 
in 3 different package sizes (depend¬ 
ing on output) for maximum, design 
flexibility. 

CONTACT THE FACTORY FOR MORE 
INFORAAATION! 



SMART FORCE 



FOR ELEaROLUAAINESCENT LAMPS 



GENERAL SPECIFICATIONS: 

Input: 3, 5,6,9,12,15,18,24,28 VDC 
(your choice) 

Output: 60-130 V RMS @ 400-700 Hz. 
nom. 

Package: Nylon, epoxy filled 
Mounting: PCB Mount standard 
Temperature Range: 

Operating: -25° C to + 85° C 
Storage: -40° C to + 100°C 


STANDARD PACKAGE 
MINIATURIZED “P” PACKAGE 
“H” PACKAGE SERIES IDEAL FOR LARGER EL LAMPS 



ITANDARD PACKAGE 


.025 PIA .17 h— 1-25 — 

,_, T _ 

3—1- 

= i- 

- I so —*- 



P PACKAGE 

-M n ^ 

4_J_ L 




RELATIVE BRIGHTNESS VS. TIME 


H PACKAGE 

j ^ p.35 ^ .57 ^ 

i=j—H 

1.13 {4X).O05 ^ ^ f 

■qqj square h .j 

ooj J «-<4X).14MiN 

a. Vout 




t. 

z. vjiH ) 

a. Vout 

4. vout 



NO MATTER WHOSE EL LAMP,.,ERG HAS THE RIGHT INVERTER!./! 

NO OTHER COMPANY IN THE WORLD OFFERS A WIDER RANGE 
OF DC-AC INVERTERS FOR EL LAMP APPLICATIONS! 

AND NO OTHER COMPANY OFFERS THE SMART FORCE^’^ FEATURE! 

ASK ABOUT OUR E200 SERIES DC-AC INVERTER FOR COLD CATHODE 
TUBE BACKLIGHT APPLICATIONS! 



Endicott Research GroupeInCe 

2601 Wayne Street, P.O. Box 269, Endicott, NY 13760 
607-754-9187 FAX 607-754-9255 TWX 510-252-0155 


• 1989 ERG, Inc. 


For orders up to $250 


B-1142 


For manufacturers’ sales offices, see yellow pages 


EEM1989 








2460 


LAMPS. LIGHTS, & INDICATORS 


2460 


DIRECT FROM THE FUCTORY TO YOU 


LED INDICATOR LAMPS INFRARED LEDS MULTICOLOR LED LAMPS 

LED LAMP ARRAYS PIN PHOTODIODES SUPERBRIGHT LEDS 

LED DISPLAYS PHOTOTRANSISTORS BLINKING LEDS 

TAPE AND REEL LED LAMPS 



LEDs from 1.6mm dia to 20mm dia: 

EL90-21 series 

EL202, 204, 264 series 

EL331,332, 333, 313, 323, 383 series 

EL363,1363 series 

EL811,1101 series. 


For further information on any or all of your LED needs, 
contact our agent listed below for details. Our offerings 
encompass the entire spectrum of LED size, shape, 
brightness and combinations. 


Rectangular LEDs: 

EL523 series, 2 x 5mm flangeless 
EL533 series, 2.5 x 5mm tombstone 
EL573 series, 2.4 x 7.1 flangeless 
EL723 series, 1 x 5mm 
EL743 series, 2 x 5mm 
ELI 003 series, legend lamp. 

LED displays: 

ELM2157/2057 series 5x7 dot matrix 
ELS313/312 series 0.3-inch single digit 
ELS6X80/6X60 series .56-inch single digit 
ELD6X40/6X10 series .56-inch dual digit 
ELB1000 series 10-element bargraph 
ELB57173 and B1020 series light bars. 

Minimum order size: 

LED lamps—100,000 pcs. 

Displays—5,000 pcs. 


EVERLIGHT 

ELECTRONICS CO., LTD. 

TAIWAN, R.O.C. 

NORTH AMERICAN AGENT: 


eV/ERLIGHT 


USA 


614 W. Alosta Ave., Suite 303 
Glendora, CA 91740 
Phone; (213) 697-5067 
Fax; (213) 690-8067 
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SOmcd 2' 


SOmcd 


90mcd 21 


90mcd 


36mod 1 


REO E100 Clear 


ORANGE £102 Clear 


YELLOW £104 Clear 


GREEN £106 Clear 


RED £112 Diffused 


•ORANGE £113 Diffused 


YELLOW £114 Diffused 


GREEN £116 Diffused 


T-1^ Diffused LEDs (Very 


Lumin 

LED No. Lens Minimum 


RED £118 Diffused 36mcd 


ORANGE Ell 9. Diffused 36mod 


YELLOW £120 Diffused 36mcd 


GREEN £121 Diffused 36mcd 


RED E280 Clear 300m 


£281 Clear 500m 


£282 Clear 700mcd 


liii ll 







.. 

ism' m : 4 . \> ■. ;v' -vi., 

I v "^. '■ ^smEssmmmm 

mp^mmmmmmmu mm 


Rectangular and Square L 


LB>No. U 




IHHBBRKilM 


LLOW E124 Diffused 




RED E126 Diffused 


ORANGE E127 Diffused 


28 


mm 


T-1 Low Current LED 


m 

iSMli 


Lu 

Min. 


.40mcd 


.40mcd 


.4pmcd 


.40mcd 


.40fncd 


*40mcd 




. 

rtifir mm ' :> m'' t 

..'rwyjaifff i fM 





mmmm- 


E130 


E131 ■ 


T-1Y4 Low Current 


.'11!^ ’ '';.:;f:: .'Br.'-/;,,, ... . 

. 

. - 


n» • I 

ns • ' 

mmmmmmmmmmmmmm 


LED No. Lens 


33 




LED No. Lens 


£202 Milky White 


. . .: 

■ > . il>s*ys*sa*!«les¥f svfili* 

IIHI m\ 

w m 

t IgijPl z fin t .1 


fpi 
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B Luminous Intensity 

at 10mA Viewing 
Minimum Typicaf Angle 


RED E 




4.0mcd 140 


Forward Voltage 
at 10mA 

Typical Maximum 


3.0 


2.1V 3.0V 


2.1V 3.0V 


Peak 

M 20mT^ Drawii 


585nm 1 


563nm 










GREEN E111 . Transparent — 4.0mcd — 60^ 


Forwa^V<^tage 


2.1V 2.8 V 700nm 2 


2.1V 2.8V 610nm 2 


2.1V 2.8V_ 585nm 2 


2.1V 2.8V 565nm 2 




RED 


YELLOW 


GREEN 


RED 


YELLOW 


GREEN 


■ Luminous Intensity Forward Voltage 

at2qmA Viewing at 20mA 

Lens Minimum Typical Angle Typical Maximum 


45 ^ ' -^tv .2.7v ■ 


r E4 Transparent 1,5mcd 3.0mcd 45° 2.1V 2.7V 


2.1V 2.7V 


Transparent 1.4mcd 4.0mcd 40° 2.0V 2.8V 


' '40° '' ' 2.1V: , . ""Z'MV ^ 


Peak 
Wave Length 
at 20mA 


630nm 


585nm 


560nm 


650nm 


585nm 


560nm 


'ipSlSiiiSiH Square & Rectangular LED: 



_SP3T_SP3L_ 


_ 3 mm (.118}' 

SPST , SPSL 5 mm (.197) 


SP6L 6 mm (.236) 


$P7L‘ 7 mm (.278) 


SP9L 9 mm (.354) 




SP15L 15 mm (.590) 


(1) Spacer numbers ariding In‘TTpmvjda a the LEO 

(2) Spacer numbers ending in :!** provide a loose fit on the LED leads. 

Neon Glow Lamps 


tamp Color Color Circuit Starting Max. Current Series Resistor Average 
No. on On Voltage VAC mA 115V 220V Life (hours) 


N^i2: cleaT 'Red 90>ii5/2a(3\\: Tas, . 5.0 aaKO 33Ka id,ooo 

' 33Kn 150KQ 20,000 


Red 


N503 Clear Red 85-115/220 75_1.4 33Kn 120KQ 


Material 
Black PVC 
Black PVC 
Black PVC 


Black PVC 


Black PVC 


Black PVC 


Black PVC 


- ? ■“ 
„ '.S' 


5 


5 


5 


5 


47Kn ISOKQ 20,000 


Drawing 


7 


8 


Ruorescent Glow Lamps (Green, Yellow, Blue) 


Lamp Color Color Circuit S 

No. Off On Voltage 


N604 White Green 90-115/220 


220 


Circuit Starting Max. Current 


Series Resistor Average 

115V 220V Life (hours) mcd Drawii 


51KQ 200KD 20,000 4.0 7 


N506 White Green 90-115; 

'220 80 

.6 

75Ka 

220KQ 

20,000 

1.1 

N507 White Green 90-115 

'220 80 

: , .6 

75KQ 

270KQ 

20,000 

, ,.8 


N508 White Yellow 90-115/220 


51KQ 200Ki2 20,000 


N509 White Yellow m 

■115/220 80 

1.4 

33KQ 

120KQ 

20.000 

6.0 

' 7; 

N510 White Blue 90^ 

415/220 ", :80 . 

, .a 

51KQ 

200KQ 

20,000 

1.5,. 

7: 

N511 White Blue 90 

■115/220 80 

1.4 

33Kn 

120KQ 

20.000 

3.2 

''7: 
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Technical Lamp 
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Hours Wirel Ranged 2 Grooved 3 Screw 4 8i-Pin5 




Lamp Type 


Lamp BaseType 


Drawing 


Miniature 


's Vacuum or Gas 


BaseType 

D C. Bayonet 
DC Bayonet 
DC Bayonet 
p.C'. Bayonitl 
D C. Bayonet 
S.C. Bayonet 
D.C. Bayonet 
$,C, B^onet 
S-.C' Bayonet 


! 5,000' ■ 


Wedge 


1 5,000 

;,G-2¥ ■ . ' 'i 

Wedge 

8 

1 3,000 

, C-^2R 

Wedge 

8 

i-' 1,600 , 

C-2F 

Wedge 

- 8 

t,500 - '•■-I 

C-2F 

Wedge 

B 

le Hoiders 





2162 ^ B9i8 


g'tap:.,,'P7p: , 

346 


7325 

7369: 

7326 

7394 
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l» 


III vf I 


-m- 


■■ 


mps Uix Color Temp. ( Kelvin) Hours Vacuum or Gas Filament Type Drawing 

1.000 2,170 30,000 V C-6 5 


15,000 V 


■ 


Vacuum Filament Filament Dimensions D 

Vpjit Watts Hours orQas Type j Lgtjth.Lt Lg JMQL ftffiax Drawing 

,3^ .'r.10 “ >'^000 - V: \3S 3,6 6' 




3/s 24UNF*2A 




Gilwav 

Technical Lamp/ 
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Quartz Halogen Lamps 


Lamp No. Votts 


Color Temp. 
(°Ketvin) Hours 


Filament 

Type 


Dimensions 
MOL L 


WM 


200 

3,200 

100 

C-6 

8.5 

30.0 

19.5 ± .25 

G-4 

1 





2,000 

C-6 

8.5 

30.0 

19.5 ± .25 


1 





100 

C-6 

8.5 

30.0 

19.5 ± -25 

8^4 ' 





3,000 

2,000 

C-6 

8.5 

30.0 

19.5 ± .25 

■' G<'4:" 

1 














24.0 150 4.700 


24.0 250 6,750 


3.000 2,000 


32.0 ±.50 G6.35 


37.0 GY635 


30-3 ± .25 Snaolock 


33.3 ± -25 Snaplock 



0 

2,900 

1,500 

C-8 

12.0 

78.0 

, '' V' 

m 


2,000 

C-8 

9.4 

114-2 


0 

2,900 

2,000 

C-8 

9.4 

114.2 

—' ' ’ R7s 





Dichroic Reflector Halogen Lamps 


Lamp No. 

L510 


Color Temp. 
(°Kelvin) 

3,050^ 
25' 


Dimensions 
MD MOL 


Base Drawing 



Halogen Lamp Holde 


Holder No. 


Halogen Lamp Base Types 

8.4, GZ4 ■ , 


G-4. G24 


GY6.35, G6.35 


GY6.35. G6.35 
■ ■ G6;35 . ' - 

G6.35. GZ6.35 

_ GY9 5. Snaplock _ 

'' .GZ6.35 ^ _ 

GX5.3 


Drawing 

^.."s.. 

6 




4n 



Telephone us directly: 617 935-4442 

Please request Long Form Engineering Catalog 160 

800 West Cummings Park, Woburn, Massachusetts 01801 
Telephone: 617 935-4442 Fax:617 938-5867 


Gi 

lechnical Lamp^ 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1149 




































2460 


LAMPS, LIGHTS. & INDICATORS 


2460 


WHY do 40,000 Buyers and Electronic Engineers Keep Cailing 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-ln-TIme Program. 



SOLID STATE 
RELAYS 


TERMINAL BLOCKS 



TEMPERATURE 

CONTROLS 



ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

(213) 452-12^ W 


TOGGLE SWITCHES 

I 


PHOTOELECTRICS 


CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 
Master Electronics 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
j Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 



Omron 


Skan-A-Matic 

Microtran 

Redington 

FUSES 


Sola 

Red Lion 

Bussmann 


Stancor 

Sodeco/Maxmar 

Litlelfuse 

PROXIMITY 

Thordarson 

Stemco 

Underwriters Safety 

Agastat 

Electro 

Omron 

Triad 

Veeder-Root 

DIODES 

General Instr. 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

U.T.C. 

WIRE, WIRING 
DEVICES & HW 


INDICATORS, 

POTS & RESISTORS 

Clarostat 

Alpha 

Belden 

FANS 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

Aromat 

lEE 


Havey Hubbell 

U.S. Toyo 

JKL 


Iboco 


Leecraft 

SOLENOID 

H.H. Smith 


Lumex 

Dormeyer 

Modor 

FILTERS 

Stanley 

Guardian 

Panduit 

Curtis 

Sylvania 

Line Electric 

Pomona 



STANLEY 


OVER 8.000,000 RE LAYS & S WITCHES IN STOCK 


$0 


MASTER DISTRIBUTORS JSTOPL MASTER DISTRIBUTORS 


( 415 ) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


( 213 ) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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CITIZEN 
ELECTRONICS 
CO.. LTD. 


(714)993-6970 FAX:(714)993-6023 

GOLDEN PACIFIC ELECTRONICS, INC. 

560 S. MELROSE ST., PLACENTIA, CA. 92670 TLX:3720016 GPE INTL PLA 


ClTlLED-ChipLeds 



I OUTLINE DRAWINGS 

CL50, CL61 SERIES 

Cathode mark _ 

\ L6 ROa 


1.1±0.1 +0.1 
P" ^ 0.4-0 


series serie: 


CL-61 Tolerance; ±0.2 

series Unit: mm 


CL55, CL65 SERIES 

Cathode mark 


\ 


0.8 

i ^ 


LED (green) 









CM 



3 ■Q 


~ CO 



1 — 

\ 



1.4 \ R0.25\ led (red, orange) 


CL70 SERIES 

Cathode mark 
X ,1.25 , R0.25 




■ FEATURES 

1. It is an SMD (surface mount device). 

2. Extra small and thin 

3. Can have a current limiting resistor built in 
(except for the CL70 series). 

4. Automated chip machine mounting allows for 
efficient mounting. 

5. Dip and reflow soldering are applicable. 

6. Can be sorted into different luminous intensities 
by automatic sorting machine upon request. 

7. Shippable in bulk, on tape and mounted as an 
assembly. 

8. CLr70 series is even much smaller. 

Cb55, Cb65 SERIES 

Super Brightness Type, Ultra Brightness Type 

1. Two-color lighting (orange/grecn, red/green). 

2. Orange/green for super brightness type and 
red/green for ultra brightness type are standard. 

3. Dimensions: 3.2(L) x 2.7(W) x 1.1(H) mm 

4. CL65 series has built-in resistors. 


■ ABSOLUTE MAXIMUM RATINGS 


CL50, CL61 SERIES 
Standard Brightness Type 

1. Dimensions: 3.2(L) x 1.6(W) x 1.1(H) mm 

2. Six colors such as red, orange, yellow, green, 
fresh green and pure green 

3. CL61 series has built-in resistor. 

Super Brightness Type, Ultra Brightness Type 

1. Dimensions: 3.2(L) x 1.6(W) x 1.1(H) mm 

2. Two colors of red and orange for super brightness 
type and one color of red for ultra brightness type. 

3. Clr61 series has a built-in resistor. 

CL70 SERIES 

Super Brightness Type, Ultra Brightness Type 

1. Dimensions: 2.0(L) x 1.25(W) x 1.1(H) mm 

2. Two colors of red and orange for super brightness 
type and one color of red for ultra brightness type 

3. Soldering by reflow available 
Standard Brightness Type 

1. Dimensions: 2.0(L) x 1.25(W) x 1.1(H) mm 

2. Six colors such as red, orange, yellow, green, 
fires h green and pure green 

3. Soldering by reflow available 


^ 1: P means total value of power dissipation when both colors are on. *2: Figure in ( ) means value of power 

dissipation of resistor. ^3: Condition for Ipp is pulse of ^/lo duty and 0.1m sec. width. 


Series 

p+i 

(mW) 

Pd 

(mW) 

If 

(mA) 

CL55 

90 

65 

25 

CL65 

70 

50(40)+2 

20 


Series 

Pd 

(mW) 

If 

(mA) 

CL50 

65 

25 

CL61 

50(40)^1 

20 

CL50 

65 

25 

CL61 

50(40)^1 

20 

CL70 

50 

20 

CL70 

50 

20 


-25~ +80 
-25~ +80 


-30~ +85 
-30~ +85 


^ 1 Figure in ( ) means value of power dissipation of resistor. ^2 Condition for Ipp is pulse of */io duty and 0.1m 

sec. width. 

■ ELECTRO-OPTICAL CHARACTERISTICS 


Tolerance: ±0.2 
Unit: mm 


+0.1 
1 0.4-0 


Code for parts 

i 

Lighting color ^ 


Vf 

max. 

(V) 

Xp 

AX 


Iv 

1 

typ. 

(mcd) 

1 

•r 

If 

(mA) 

typ. 

(V) 

typ. 

(nm) 

typ. 

(nm) 

Ip 

(mA) 

min. 

(mcd) 

Vr 

(V) 

max. 

(mA) 

CU50R, -61R 

Red 

20 

2.2 

2.6 

700 

100 

20 

1.0 

2.4 

5 

100 

CL50D, -61D 

Orange 

20 

2.2 

2.6 

605 

40 

20 

4.5 

13.0 

5 

100 

CL50Y, -61Y 

Yellow 

20 

2.1 

2.6 

589 

40 

20 

5.0 

12.0 

5 

100 

CU50G, -61G 

Green 

20 

2.2 

2.6 

567 

26 

20 

5.0 

20.0 

5 

100 

CL50FG, -61FG 

Fresh green 

20 

2.2 

2.6 

560 

26 

20 

4.5 

13.0 

5 

100 

CL50PG, -61PG 

Pure green 

20 

2.2 

2.6 

557 

24 

20 

2.0 

6.0 

5 

100 

ClxSOSR, -61 SR 

Red 

20 

2.0 

2.6 

650 

40 

20 

3.2 

9.0 

5 

100 

CL50SD, -61SD 

Orange 

20 

2.0 

2.6 

630 

40 

20 

4.5 

13.0 

5 

100 

CbSOUR, -61 UR 

Red 

20 

1.8 

2.6 

660 

20 

20 

7.0 

25.0 

5 

100 

CL55SD/G 

Orange 

20 

20 

2.6 

630 

40 

20 

4.5 

13.0 

5 

100 

CL65SD/G 

Green 

20 

2.2 

2.6 

567 

26 

20 

5.0 

20.0 

5 

100 

Clr55UR/G 

Red 

20 

1.8 

2.6 

660 

20 

20 

7.0 

25.0 

5 

100 

CU65UR/G 

Green 

20 

2.2 

2.6 

567 

26 

20 

5.0 

20.0 

5 

100 

CL70SR 

Red 

20 

2.0 

2.6 

650 

40 

20 

3.2 

9.0 

5 

100 

CL70SD 

Orange 

20 

2.0 

2.6 

630 

40 

20 

4.5 

13.0 

5 

100 

CL70UR 

Red 

20 

1.8 

2.6 

660 

20 

20 

7.0 

25.0 

5 

100 

CU70-R 

Red 

20 

2.2 

2.6 

700 

100 

20 

1.0 

2.4 

5 

100 

CL70D 

, Orange 

20 

2.2 

2.6 

605 

40 

20 

4.5 

13.0 

5 

100 

CL70Y 

Yellow 

20 

2.1 

2.6 

589 

40 

20 

5.0 

12.0 

5 

100 

CU70G 

Green 

20 

2.2 

2.6 

567 

26 

20 

5.0 

20.0 

5 

100 

Clr70FG 

Fresh green 

20 

2.2 

2.6 

560 

26 

20 

4.5 

13.0 

5 

100 

C1t70PG 

Pure green 

20 

2.2 

2.6 

557 

24 

20 

2.0 

6.0 

5 

100 


CL-70 Tolerance: ±0.2 

series Unit: mm 


■ LED ASSEMBLIES 

Based on the high assembling technique. Citizen Elec¬ 
tronics is ready any time to live up to broad range of needs. 

Application 

A variety of CITILEDs are available with a color assort¬ 
ment of red, orange, yellow, green, fresh green and pure 
green to satisfy a multiplicity of requirements from audio 
equipment to home appliances such as radios, TVs, 
VCRs, electronic musical instruments, printers, tele¬ 
phones, desk-top computers, cameras, solar cell calcula¬ 
tors (for clamping voltage) and any apparatus with signal 
or switch display. 


i 





Commercial applications (Car audio and office 
automation equipment) 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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*At 5 volts. 


INDUSTRY STANDARD LAMPS 
CONTINUED ON FOLLOWING PAGE 


FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 


B-1152 


For manufacturers’ sales offices, see yellow pages 


EEM1989 
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SYLUANIA 


Miniature 

Lighting 


[gte: 


GTE Products Corporation 

West Main Street, Dept. EM, Hillsboro, NH 03244 


INDUSTRY STANDARD LAMPS (CONTD) 


See previous page for illustrations. 



FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1153 














































































































SVU/ANIA 


LAMPS. LIGHTS, & INDICATORS__ 


Miniature GTE Products Corporation 

Lighting west Main street, Dept. EM, Hillsboro, NH 03244 


INDICATOR CARTRIDGE LAMPS (T-2 BULB) (FIG. 50) 



ANNUNCIATOR LAMPS AND COLOR CAPS 

Long life annunciator lamps are designed for use in elevator panels, pushbutton i 

stations, indirect decorative lighting and general signalling applications where a U — 39 "'^ 

relatively high candlepower miniature light source is necessary. A high degree of 1 

light control is made possible by a self-contained aluminized reflector. Unique 

lighting and signalling effects are attainable using pyrex color caps shown in the 

chart. Ordering Data: For clear lamps, specify lamp number. For colored lamps, 

specify color as follows: 6 RB/Red, etc. Caps are cemented to lamps when J B 

ordered in this manner. Caps may also be ordered separately. 


ANNUNCIATOR LAMPS (FIGS. 54 AND 55) 


^ _ 22.6mm ^ 

^ 0.89" ^ 



FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 


B-1154 


For manufacturers’ sales offices, see yellow pages 
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SYU/AnilA Lighting 


GTE Products Corporation 

^***^** West Main Street, Dept. EM, Hillsboro, NH 03244 


UNIVERSAL PILOT LAMP HOUSING 

Avarietyoflensstyles, each available in a choice of colors, plus a standard socket volts. Dimensions: Lenses —Height, .38"; diameter, .63". Socket —Front of 

(P/N 30099) provide a wide choice of configurations for virtually every application panel to end of terminals, .91"; mounting hole, .75" dia. 

when used with T-2 slide base pilot lamps rated at 5,6,12,24, 28,48, 60 or 120 





Net Each, Lots of 



Net Each, Lots of 

Part 

No. 

Lens Type 

1-9 

10-99 

100- 

499 

Part 

No. 

Lens Type 

1-9 

10-99 

100- 

499 

30200 

Flat Top Translucent—Red 

$1.11 

$0,891 

$0,780 

30114 

Transparent—Yellow 

$0.73 

$0,587 

$0,514 

30212 

Flat Top Translucent—Green 

1.11 

.891 

.780 

30116 

T ransparent—Clear 

.73 

.587 

.514 

30213 

Flat Top Translucent—Blue 

1.11 

.891 

.780 

30120 

Fluted—Red 

.57 

.456 

.399 

30214 

Flat Top Translucent—Yellow 

1.11 

.891 

.780 

30122 

Fluted—Green 

.57 

.456 

.399 

30100 

Jeweled—Red 

1.28 

1.020 

.893 

30124 

Fluted—Blue 

.57 

.456 

.399 

30102 

Jeweled—Green 

1.28 

1.020 

.893 

30126 

Fluted—Amber 

.57 

.456 

.399 

30103 

Jeweled—Blue 

1.28 

1.020 

.893 

30125 

Fluted—Clear 

.57 

.456 

.399 

30106 

Jeweled—Amber 

1.28 

1.020 

.893 

30130 

Dome Translucent—Red 

.57 

.456 

.399 

30110 

Transparent—Red 

.73 

.587 

.514 

30132 

Dome Translucent—Green 

.57 

.456 

.399 

30112 

T ransparent—Green 

.73 

.587 

.514 

30131 

Dome Translucent—Yellow 

.57 

.456 

.399 

30113 

T ransparent—Blue 

.73 

.587 

.514 

30133 

Dome Translucent—White 

.57 

.456 

.399 

30111 

T ransparent—Amber 

.73 

.587 

.514 

30099 

Pilot Lamp Socket 

2.66 

2.128 

1.862 


PILOT LAMP ASSEMBLIES 

Socket P/N 30152 plug round (.70" dia. x .48" high) or square (.70" x .70" x .48" 
high) lens also uses T-2 slide base Pilot Lamps rated at 5,6,12,24,28,48,60 or 
120 volts. Sockets can also be used without lens, with or without colored end cap 
covering end of bulb which extends. 18" beyond .09" socket flange. Dimensions: 
Socket—1,31" M.O.L.; mounting hole—.50" dia. 



LENSES 


Color 

Ordering Number 

Round 

Lens 

Square 

Lens 

Red 

30160 

30170 

Clear 

30161 

30171 

Amber 

30162 

30172 

White 

30163 

30173 

Green 

30164 

30174 

Blue 

30165 

30175 


POLYPROPYLENE END CAPS^ 


Color 

Ordering 

Number 

Red 

38001 

Yellow 

38002 

White 

38003 

Green 

38004 

Blue 

38005 

Orange 

38007 



PYREX END CAPS# 


Color 

Ordering 

Number 

Red 

38071 

Yellow 

38072 

White 

38073 

Green 

38074 

Blue 

38075 


♦Polycarbonate end caps are press fit to the lamp; cannot be used with lamps #Pyrex end caps must be cemented to the lamp with a translucent silicon rubber 
rated over 1.1 watts. adhesive. 


PRICES FOR SOCKETS, LENSES AND END CAPS 


Description 

Net Each, Lots of 

Net Each, Lots of 

1-9 

10-99 

100-499 Description 

1-9 

10-99 

100-499 

Pilot Lamp socket P/N 30152 

Lenses (round or square) 

$1.03 

.49 

$0,825 

.391 

$0,722 Pyrex end cap, red 

.342 Polypropylene end caps 

$1.40 

.46 

$1,116 

.370 

$0,977 

.324 


PILOT LAMPS FOR ABOVE HOUSING AND ASSEMBLIES 


Lamp 

No. 

Design 

Fiia- 

ment 

M.S. 

C.D. 

Average End 

Foot Candles 

Rated 

Average 

Life 

(Hours) 

Net Each, Lots of 

1-9 

10-99 

100- 

499 

Voits 

Amps 

Watts 

5SLB 

5 

.12 

.6 



1,600 

2,500 

$1.63 



6PSB 

6 

.14 

.8 


.12 

500 

20,000 

1.73 



6SLB 

6 

.144 

.6 



1,700 

2,500 

1.57 



12PSB 

12 

.17 

2.0 


.35 

2,000 

12,000 

1.66 


mSm 

24PSB 

24 

.073 

1.7 


.50 

3,000 

10,000 

1.62 



28PSB 

28 

.04 

1.1 


.29 

1,600 

5,000 

1.56 



48PSB 

48 

.053 

2.5 

C-7A 

.7 

1,800 

7,500 

1.56 



60PSB 

60 

.05 

3.0 

C-7A 

.73 

2,600 

7,500 

1.78 



120PSB 

120 

.025 

3.0 

CC-7A 

.36 

1,200 

10,000 

1.67 

■IH 

■sa 


FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


8*1155 
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SINGLE SOCKET INDICATOR LAMP ASSEMBLIES 

Available sockets include P/N 30153 (round flange) and P/N 30151 (rectangular also be used with round (.70" dia. x .48' high) or square (.70" x .70" x .48" hioh) 
flange). Sockets may be used with or without colored lens cap covering end of lenses. Both sockets 1.14" M.O.L. Mounting hole, .50" dia. Sockets accept T-2 
bulb which extends. 18" beyond .09" flange. Socket P/N 30153 (round flange) can lamps rated 4, 5, 6,10, 12, 14, 16, 18, 24, 28 or 48 volts. 



PRICING 


Part 

Number 

Description 

Net Each, Lots of 

i 

1-9 

10-99 

100- 

499 

30151 

Socket, rectangular flange 

$0.79 

$0,629 

$0,550 

30153 

Socket, round flange 

.81 

.652 

.570 

38001 

End cap, (*), red 

.46 1 

.370 

.324 

38002 

End cap, (*), yellow 

.46 j 

.370 

.324 

38003 

End cap, (*), white 

.46 

.370 

.324 

38004 

End cap, ('^j, green 

.46 I 

.370 

.324 

38005 

End cap, ("'), blue 

.46 

.370 

.324 

38007 

End cap, orange 

1 

.46 

.370 

.324 

38071 

1 

End cap, Pyrex, red ! 

1.40 

1.116 

.977 

38072 

End cap, Pyrex, yellow 

.65 

.521 

.456 

38073 

End cap, Pyrex. white 

.65 

.521 

.456 

38074 

1 

End cap, Pyrex, green 

.65 

.521 

.456 


'^Polypopylene and caps are press fit to the lamp: cannot be used with lamps rated 
over 1.1 watts. 


Part 

Number 

Description 

Net Each, Lots of 

1-9 

10-99 

100- 

499 

38075 

End cap. Pyrex. blue 

$0.65 

$0,521 

$0,456 

30160 

Lens, round, red 

.49 

.391 

.342 

30161 

Lens, round, clear 

.49 

.391 

.342 

30162 

Lens, round, amber 

.49 

.391 

.342 

30163 

Lens, round, white 

.49 

.391 

.342 

30164 

Lens, round, green 

.49 

.391 

.342 

30165 

Lens, round, blue 

.49 

.391 

.342 

30170 

Lens, square, red 

.49 

.391 

.342 

30171 

Lens, square, clear 

.49 

.391 

.342 

30172 

Lens, square, amber 

.49 

.391 

.342 

30173 

Lens, square, white 

.49 

.391 

.342 

30174 

Lens, square, green 

.49 

.391 

.342 

30175 

Lens, square, blue 

.49 

.391 

.342 


Pyrex end caps must be cemented to the lamp with a translucent silicone rubber 
adhesive. 


TWIN LIGHT INDICATOR LAMP ASSEMBLIES 


TWIN LIGHT LENSES 


Ordering 

Number 

Color 

Net Each, Lots of 

1-9 

10-99 

100- 

499 

30180 

Red 

$1.02 

$0,812 

$0,711 

30182 

Amber 

1.02 

.812 

.711 

30183 

White 

1.02 

.812 

.711 

30184 

Green 

1.02 

.812 

.711 

30185 

Blue 

1.02 

.812 

.711 


TWIN LIGHT SOCKETS 


Ordering 

Number 

— 

Description 

No. of 
Contacts 

Net Each, Lots of 

1-9 

10-99 

100- 

499 

31351 

Both sides common 

2 

$2.26 

$1,807 

$1,581 

31352 

One side common 

3 

2.26 

1.807 

1.581 

31353 

Individual contacts 

4 1 

2.26 

1.807 

1.581 



INDICATOR LAMPS FOR ABOVE ASSEMBLIES WILL BE FOUND ON FOLLOWING PAGE. 


FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 


B-1156 


For manufacturers’ sales offices, see yellow pages 


EEM 1989 
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SVU/ANIA Lighting 


GTE Products Corporation 

UJJL9 West Main Street, Dept. EM, Hillsboro, NH 03244 


STRIP SOCKET ASSEMBLIES 


EBSSPBilil 

Rraiw^n 

M ^ ~ 

tflj mm II 






and insert Lamp into socket 

- 



Strip socket assemblies may be used with or without end caps. Polypropylene 
caps are press fit to the lamp: cannot be used with lamps rated over 1.1 watts. 
Pyrex caps must be cemented to the lamp with a translucent silicone rubber 
adhesive. Strip socket assemblies are available with 2 thru 12 sockets on V 2 " or 
3/4" centers: common ground or individual contacts. Sockets accept 1-2 lamps 
rated at 4, 5. 6. 10. 12, 14, 16, 18. 24. 28 or 48 volts. 


INDICATOR LAMP STRIP SOCKETS 


Ordering Number 


Number 

of 

Sockets 

V 2 Centers 

3/4 Centers 

Common 

Ground 

Individual 

Contacts 

Common 

Ground 

Individual 

Contacts 

2 

31301 

31311 

31321 

31337 

3 

31302 

31312 

31322 

31338 

4 

31303 

31313 

31323 


5 

31304 

31314 

31324 

31339 

6 

31305 

31315 

31325 

31333 

7 

31306 

31316 

31326 

31334 

8 

31307 

31317 

31327 

31341 

9 

31308 

31318 

31328 

31342 

10 

31309 

31319 

31329 

31343 

11 

31310 




12 

31250 

33250 

3V275 

33275 


SOCKET STRIP PRICING 


Number of 

Sockets 

Net Each, Lots of 

1-9 

10-99 

100- 

499 

2 

$2.26 

$1,807 

$1,581 

3 

3.37 

2.694 

2.357 

4 

4.48 

3.580 

3.133 

5 

5.58 

4.466 

3.908 

6 

6.69 

5.350 

4.681 

7 

7.79 

6.236 

5.456 

8 

8.90 

7.123 

6.233 

9 

10.01 

8.009 

7.008 

10 

11.12 

8.895 

7.783 

11 

12.22 

9.779 

8.557 

12 

6.97 

5.574 

4.877 


INDICATOR LAMPS FOR SINGLE SOCKET, TWIN LIGHT AND STRIP SOCKET ASSEMBLIES 


Lamp 

Number 

Design 

Filament 

M.S.C.D. 

Average End 

Foot Candles 

Rated 

Average 

Life (Mrs.) 

Net Each, Lots of 

1-9 

10-99 

100- 

499 

Volts 

Amperes 

Watts 

4ESB 

4.0 

.040 

.16 

C-6 

.03 

200 

10,000 

$1.86 

$1,487 

$1,301 

5ESB 

5.0 

.040 

.20 

C-6 

.04 

225 

8,000 

1.86 

1.437 

1.301 

6ESB 

6.0 

.040 

.24 

C-2V 

.025 

250 

10,000 

1.55 

1.242 

1.087 

53B 

6.0 

.240 

1.44 

C-2V 

.24 

2,000 

5,000 

1.68 

1.347 

1.179 

10ASB 

10.0 

.010 

.10 

C-2F 

.001 


50,000 

2.04 

1.628 

1.425 

10CSB 

10.0 

.017 

.17 

C-2V 

.01 

60 

20,000 

1.85 

1.476 

1.292 

10ESB 

10.0 

.040 

.40 

C-2V 

.07 

450 

10,000 

1.27 

1.015 

.888 

12ESB 

12.0 

.040 

.48 

C-2V 

.09 

650 

10,000 

1.64 

1.316 

1.151 

14FSB 

14.0 

.080 

1.12 

C-2F 

.50 

4,000 

500 

1.76 

1.412 

1.235 

16CSB 

16.0 

.017 

.27 

C-2F 

.016 

80 

15,000 

1.82 

1.454 

1.272 

16ESB 

16.0 

.040 

.64 

C-2F 

.17 

800 

7,500 

1.62 

1.295 

1.133 

18ESB 

18.0 

.040 

.72 

C-2F 

.14 

850 

5,000 

1.72 

1.379 

1.206 

24CSB 

24.0 

.017 

.42 

C-2F 

.02 

100 

15,000 

1.68 

1.345 

1.177 

24ESB 

24.0 

.040 

.96 

C-2F 

.12 

850 

8,000 

1.62 

1.295 

1.133 

28ESB 

28.0 

.040 

1.12 

C-2F 

.25 

1,500 

6,000 

1.62 

1.295 

1.133 

48ESB 

48.0 

.040 

1.92 

CC-2F 

.44 

3,000 

5,000 

1.81 

1.452 

1.270 


FOR OUR COMPLETE CATALOG #207, CALL GTE MARKETING SERVICES, 
1-800-828-7280, IN NY STATE, 1-800-462-1075 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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Light Emitting Diodes 


Industrial Devices Inc. 

260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 


Panel Mounted LED Indicating Lights 

Snap fit in panel I I 51 ooh- 5102 H sioih 51101 



LED Clip and Lenses 

4304MC is quick mounting clip to fit 14" | 4304 MC 

hole for T-I^A LEDs. 4311 is round V 4 " 

Fresnel antistatic lens, 4321 is square. „ou»t,ngh!^^ 
4331 is round %" antistatic miniature panel max 
lens for T-1 LED. 4341 is 9mm (23/64" lasotst 
antistatic lens with diffusing rings. 4350 
is %" wide angle snap in lens for T-l 
LEDs. ♦ 


Surface Mount LED 


Designated the model 6200 series, these 
devices position the LED for easy visibility, 
particularly in applications where boards are 
mounted in parallel close to one another. 

B-1158 



Color LED 

Model No. 

Color 

LED 

Red 4307T1 

6202T1-5V 

Red 

4302T1-5V 

Green 4307T5 

6202T3”5V 

Amber 

4302T3-5V 

Yellow 4307T7 

6202T5'5V 

Green 

4302T5-5V 

Red 4300T1LC 

6202T1-5VLC 

Red 

4302T1-5VLC 

Green 43005LC 

6202T3'5VLC 

Amber 

4302T3-5VLC 

Yellow 4300T7LC 

6202T5-5VLC 

Green 

4302T5-5VLC 


For manufacturers’ sales offices, see yellow pages 


CALL 

FOR 

FREE 

CATALOG 
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Solid State LED Lamps 

Industrial Devices Inc. 

260 Railroad Ave., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 


A wide variety of top-quality LEDs in a variety of sizes and 
package styles. 

• All ID! LEDs provide bright, unmistakable indication SUPER- 
BRITE LEDs are GaAsP on GaP for red and yellow, EXTRA- 
SUPER-BRITE (series) are ultra bright LEDs utilizing GaAIAs 
construction for red, GaAsP on GaP for amber, and high- 
efficiency GaP for yellow and green. 

• New “LC” LEDs are high efficiency types available in red 


and yellow, require only 2 mA, ideal for battery-operated 
devices and limited-current power supplies. 

• ~5V LEDs have a current-limiting resistor on the chip, are 
TTL compatible — require no external current-limiting re¬ 
sistors. 

• IDI LEDs are available as components, and also in a variety 
of panel-mounted and printed circuit-board mounted as¬ 
semblies. 



SPECIFICATIONS 
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COLOR 





mA 

V 

V 

mA 

A 

V 

nm 

mW 

mW/C® 

pp- 



MODEL NO. 

R 

D 

R 

70 

0.5 

2 

20 

1.7 

2.2 

100 

1.0 

5 

660 

105 

1.14 

25 

_ 

_ 

4300E1NF 

R 

D 

R 

125 

0.5 

1.0 

20 

1.6 

2.0 

50 

1.0 

3 

655 

100 

— 

100 

— 

— 

4300FI 

R 

D 

R 

50 

1.0 

1.8 

2 

1.8 

2.2 

7 

.007 

5 

635 

27 

— 

4 

— 

— 

4300F1LC 

Y 

D 

Y 

50 

1.0 

1.8 

2 

1.9 

2.7 

7 

.007 

5 

583 

24 

_ 

4 

_ 

_ 

4300F7LC 

R 

D 

R 

80 

0.5 

1.6 

20 

1.7 

2.2 

100 

1.0 

5 

670 

180 

2.0 

30 

— 

— 

4300H1 

R 

D 

R 

50 

1.2 

2.0 

2 

1.8 

2.2 

7 

.007 

5 

635 

27 

— 

4 

— 

-— 

4300H1LC 

Y 

D 

Y 

50 

1.2 

1.8 

2 

1.9 

2.7 

7 

.007 

5 

583 

24 

— 

4 

— 

— 

4300H7LC 

R 

D 

R 

70 

0.4 

0.8 

2 

1.8 

2.2 

7 

.007 

5 

635 

27 

_ 

4 

_ 

_ 

4300T1LC 

Y 

D 

Y 

70 

0.4 

0.8 

2 

1.9 

2.7 

7 

.007 

5 

583 

24 

— 

4 

— 

— 

4300T7LC 

R/G 

D 

CLR 

— 

R-0.6 

R-1.8 

10 

2.2 

2.8 

25 

.06 

— 

R-697 

115 

1.5 

100 

— 

— 

4301 HI/5 





G-0.6 

G-1.8 







G-565 







R 

D 

R 

60 

0.8 

1.5 

13 

5 

7.5 

20 

— 

3 

655 

— 

— 

— 

13 

20 

4302F1-5V 

R 

D 

R 

90 

1.5 

4.0 

10 

5 

7.5 

15 

— 

5 

635 

— 

— 

— 

10 

15 

4302H1-5V 

A 

D 

A 

90 

1.5 

4.0 

10 

5 

7.5 

15 

_ 

5 

583 

_ 

_ 

_ 

10 

15 

4302H3-5V 

G 

D 

G 

90 

1.5 

4.0 

12 

5 

7.5 

15 

— 

5 

565 

— 

— 

— 

12 

13 

4302H5-5V 

R 

D 

R 

80 

1.0 

2.4 

9.6 

5 

6 

13 

— 

5 

635 

_ 

— 

— 

9.6 

15 

4302T1-5V 

R 

D 

R 

90 

1.5 

2.5 

10 

2.0 

3.0 

30 

1.0 

5 

635 

120 

— 

45 

— 

— 

i 4303F1 

G 

D 

G 

90 

2.0 

5.0 

20 

2.2 

3.0 

30 

.09 

5 

562 

120 

— 

20 

— 

— 

1 4303F5 

Y 

D 

Y 

90 

1.5 

3.0 

20 

2.1 

3.0 

30 

1.0 

5 

585 

120 

_ 

45 

_ 

_ 

4303F7 

R 

D 

R 

65 

3.0 

10 

20 

2.0 

3.0 

35 

1.0 

5 

635 

120 

1.14 

45 

— 

— 

4304H1 

G 

D 

G 

75 

3.0 

12 

20 

2.2 

3.0 

30 

.09 

5 

562 

120 

— 

20 

— 

— 

4304H5 

Y 

D 

Y 

65 

2.5 

11 

20 

2.1 

3.0 

35 

1.0 

5 

585 

120 

1.14 

45 

— 

— 

4304H7 

R 

D 

R 

50 

2.0 

4.0 

10 

2.0 

3.0 

35 

1.0 

5 

630 

105 

1.14 

45 

— 

— 

4304S1 

G 

D 

G 

50 

.5 

3.0 

10 

2.2 

3.0 

30 

i .09 

5 

562 

180 

_ 

20 

_ 

_ 

4304S5 

Y 

D 

A 

50 

1.5 

3.0 

10 

2.1 

3.0 

35 

1.0 

5 

585 

105 

1.14 

45 

— 

— 

4304S7 

R 

N 

R 

28 

17 

40 

20 

2.0 

3.0 

35 

1.0 

5 

635 

120 

— 

45 

— 

— 

4305H1 

G 

N 

G 

35 

12 

25 

20 

2.3 

3.0 

30 

.09 

5 

562 

120 

— 

20 

— 

— 

4305H5 

Y 

N 

Y 

28 

10 

45 

20 

2.1 

3.0 

35 

1.0 

5 

585 

120 

— 

45 

— 

— 

4305H7 

R 

D 

R 

100 

2.5 

5.0 

25 

2.1 

; 3.0 

30 

.09 

5 

635 

135 

_ 

17 

_ 

_ 

4306R1 

Q 

D 

G 

100 

1.5 

2.5 

25 

2.3 

3.0 

30 

.09 

5 

565 

135 

— 

18 

— 

— 

4306R5 

Y 

D 

Y 

100 

3.0 

5.0 

20 

2.2 

3.0 

20 

.06 

5 

583 

85 

— 

17 

— 

— 

4306R7 

R 

D 

R 

80 

1.0 

3.0 

10 

2.2 

3.0 

30 

.06 

5 

635 

120 

— 

11 

— 

— 

4307T1 

Q 

D 

G 

70 

1.0 

3.0 

10 

2.3 

3.0 

30 

.06 

5 

565 

120 

— 

13 

— 

— 

4307T5 

Y 

D 

Y 

90 

1.0 

3.0 

10 

2.2 

3.0 

20 

.06 

5 

583 

120 

_ 

15 

_ 

_ 

4307T7 

R 

N 

CLR 

20 

80 

160 

20 

1.7 

2.0 

50 

.3 

4 

660 

100 

—. 

50 

— 

— 

4308H1 

G 

N 

CLR 

20 

50 

80 

20 

2.1 

2.5 

50 

.1 

1 4 

555 

125 

— 

1 50 

_ 

— 

I 4308H5 

Y 

N 

CLR 

20 

80 

160 

20 

2.1 

2.5 

50 

.1 

4 

570 

125 

— 

40 

— 

— 

4308H7 


* COLOR CODE: A - AMBER. CLR - CLEAR. G - GREEN, R - RED, Y - YELLOW. D - DIFFUSED, N - NON-DIFFUSED 

CALL FOR FREE CATALOG 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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Relampable Indicator Lights 


Industrial Devices Inc. 

260 Railroad Ave., Hackensack, New Jersey 07601 


(201) 489-8989 • FAX: 201-489-6911 


IDI supplies a complete series of relampable incandescent 
lights. They use the ultra-reliable T-I^A and T-2 wedge and 
slide base lamps shown at the bottom of this page. The lamps 
are replaceable by removing the lens cap and pulling the lamp 


from the socket. New lamps press into place with little effort. 
For complete specifications and dimensions call or write for 
the new IDI technical data catalog. 



RF = Round Flat, RD = Round Dome, SF = Square Flat, R = Red, C = Clear, A = Amber, G = Green, B = Blue, Y = Yellow, QD = Quick Disconnect. 



B-1160 


For manufacturers’ sales offices, see yellow pages 
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Non-Relampable Lights 

Industrial Devices Inc. 

260 RailroadAve., Hackensack, New Jersey 07601 • (201) 489-8989 • FAX: 201-489-6911 


IDI nonrelampable indicator lights are available in a wide in. For complete specifications and dimensions, ask for the 

variety of models and styles. When properly specified, these IDI catalog, 

lamps will outlast the life of the products they are installed 






Model 

Mtg 

Neon 



Lens 




Model 

Mtg 

Neon 

Incan 




UilLI 


# 

Hole 

Vac 



Type 




# 

Hole 

Vac 

Volts 




WSTm 


1030D 

Vz" 

125/250 



RLD 

RAWG 

Snap 

22AWG 

2194A 

He" 


6/12/28 

6/12/24 

RF 

RAWGB 

Spdnt 

22 AWG 

1030QD 

Vz" 


6/12/28 


RLD 

RAWG 

Snap 

QD 

2191L 

He" 



RF 

RGY 

Spdnt 

22 AWG 

1090D 

Vz" 

125/250 



RLD 

RAWG 

Snap 

22AWG 

2191QL 

He" 



12/24 


RGY 

Spdnt 

QD 

1050A 

1 / 2 /r 

125/250 



RD 

RCAWGB 

Snap 

22AW6 

2191U 

He" 



6/12/24 

RD 

RGY 

Spdnt 

22 AWG 

1050QA 

Vz" 


6/12/28 


RD 

RAWGB 

Snap 

QD 

2191QU 

He" 



12/24 

RD 

RGY 

Spdnt 

QD 

1090A 

Vz" 

125/250 



RD 

RCAWGB 

Snap 

22AWG 

2990D 

He" 


6/12/28 


RC 

RAWGB 

Spdnt 

22 AWG 

1050C 

Vz" 

125/250 



RF 

RCAWG 

Snap 

22 AWG 

2990P 

Vz" 


6/12/28 


RFL 

RAWGB 

Snap 

22 AWG 

1050QC 

Vz" 


6/12/28 


RF 

RAWG 

Snap 

QD 

4700A 

He" 

125 



RLD 

RAWG 

SpcI 

22 AWG 

1090C 

Vz" 

125/250 



RF 

RCAWG 

Snap 

22 AWG 

2330D 

Rect 

125 



Rect 

RAWG 

Snap 

22 AWG 

1050N 

1 / 2 // 

125/250 



SQF 

RCAWG 

Snap 

22 AWG 

2330QD 

Rect 

125 



Rect 

RAWG 

Snap 

QD 

1050QN 

Vz" 


6/12/28 


SQF 

RAWG 

Snap 

QD 

2390QD 

Rect 


28 


Rect 

RAWG 

Snap 

QD 

1090N 

Vz" 

125/250 



SQF 

RCAWG 

Snap 

22 AWG 

3620D 

Rect 

125 



Rect 

RAWG 

Snap 

22 AWG 

1091M 

Vz" 



6/12/24 

RD 

RGY 

Snap 

22 AWG 

3620QD 

Rect 

125 



Rect 

RAWG 

Snap 

QD 

1091QM 

Vz" 



6/12/24 

RD 

RGW 

Snap 

QD 

5900K 

He" SQ 

125 



SQFL 

RAG 

Snap 

22 AWG 

2620K 

Ye" 

125/250 



RLD 

RAWG 

Spdnt 

22 AWG 

5991K 

He" SQ 



12/24 

SQFL 

RGY 

Snap 

22 AWG 

2620QK 

Ys" 

125/250 



RLD 

RAWG 

Spdnt 

QD 

601OM 

Ys" 



125 Vac 

RD 

RAG 

3/8-24 

22 AWG 

2620T 

W 

125/250 



RC 

RAG 

Spdnt 

22 AWG 

6011M 

Ys" 



250 Vac 

RD 

RAG 

3/8-24 

22 AWG 

2650T 

W 

125/250 

Flasher 


RC 

RA 

Spdnt 

22 AWG 

6091M 

Ys" 



12/24 

RD 

RGY 

3/8-24 

22 AWG 

2110A 


125/250 



RLD 

RCAWGB 

Spdnt 

22 AWG 

1 NOTP.c;- 








2110QA 

2195A 

2120A 

2150A 

2150QA 

Xs" 

^6" 

^6" 

He" 

125/250 

125 

125 

125 

6/12/28 


RLD 

RLD 

RLD 

RF 

RF 

RCAWGB 

RAWGB 

RAW 

RCAWGB 

RCAWGB 

Spdnt 

Spdnt 

Spdnt 

Spdnt 

Spdnt 

1 QD 

22 AWG 
22 AWG 
22 AWG 
QD 

RLD = Round Low Dome, RF = Round Flat, RD = Round Dome, SQF = 
Square Flat, RC = Round Cone, RFL = Round Flat Surface, Rect = Rec¬ 
tangular, SQFL = Square Flat Surface, R = Red, C = Clear, A = 
Amber, W = White, G = Green, Y = Yellow, B = Blue, QD = Quick 
Disconnect, Spdnt = Speed Nut. 


1030QD 


1050QA 


2620T 


2650T 


2110A, 2195A 


2110QA 


CALL 

FOR 

FREE 

CATALOG 


1030D, 1090D 


1050A, 1090A 


1050C, 10900 


1050QC 


1050N, 1090N 


1050QN 


2620K 


2620QK 


1091QM 


EEM 1989 
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Non-Relampable Lights 


Industrial Devices l^c. 

260 Railroad Ave., Hackensack, New Jersey 07601 


• (201) 489-8989 • FAX: 201-489-6911 



mn TO 


2150A, 2194A 


2150QA 


2120A 


2191L 


2191QL 


2191QU 


6010M, 6011M, 
6091M 


5900K, 5991K 


CATALOG 


B-1162 


For manufacturers’ sales offices, see yellow pages 
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JKL: The Industry's Most Comprehensive 
Source For Lamps & Lighting Accessories 


JKL Components Corporation is 
at the forefront of new product 
innovation, providing thoughtfully- 
engineered solutions to the 
changing needs of the dynamic 
industries it serves. 

JKL offers the broadest selec¬ 
tion of standards in the industry, 
available for delivery from stock. 
That’s why we say, if it iights and 
you need it, we have it. More 
important, you can have it faster— 
with assured quality—at the right 
price. Call today and make us 
prove it! 






WORLD’S SMALLEST FLUORESCENT LAMP 

Only .250" (6.5mm) in diameter, and available in 
2", 4" and 8" standard lengths, this unique line is 
offered in a variety of colors, and provides a 
minimum of 20,000 hours operating life. A new, 
narrow spectrum RBG series is also available, as 
well as the Ultra-Violet Line in diameters as small 
as 3/8" (9.5mm). 


JKL NEO-WEDGE^ PCB LAMP SYSTEM 

This patented design allows direct mounting of 
lamp assemblies to a PC board with a quarter 
turn twist, reducing labor costs and eliminating 
all secondary assembly operations. It is also 
available in a double-contact version for single 
sided boards that assures electrical contact 
whether lamp is pointing top or bottom, as 
well as a new gas filled line guaranteed for 
2500 hours lamp life. 


HIGH PRODUCTION TAPE & REEL LAMPS 

This revolutionary concept permits utilization of 
leaded lamps with automatic insertion equipment, 
providing a practical and cost-effective solution to 
the problems of manual lamp insertion in what is 
otherwise an automatic operation. Available in 
high volume quantities on special order, to 
exacting customer specifications. Compatible with 
most auto-insertion systems. Consult factory. 




• Lami^ 

• LEOtncflc^om 

• Minletture PC Board Lighting 

• Qudrtz Haiogatt Lamii^ 



m 


♦ Miniatum LED Devices 

♦ Heofi Olow Lamps 

♦ Sub-Miniature Indicator 

♦ Incandescent Lamps 






• Narrow Spectrum Ultravi 

• Medical & Optical Lamp 
imps ♦ Atrcraft Lamps 

• Automotive Miniature Lig 


CALL TOLL FREE: (800) 421-7244 
(In California, caii (818) 896-0019) 

SALES AND ENGINEERING REPRESENTATIVES 
AVAILABLE NATION-WIDE FOR PERSONAL 
CONSULTATION & EVALUATION 


L 




COMPONENTS 

CORPORATION 


13343 Paxton Street, Pacoima, California 91331 
TeleFax; (818) 897-3056, TELEX: 910-496-1504 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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I 'jLnMB INDUSTRIES,INC- 

P.O. Box 25110, Portland, Oregon 97225 • 503/297-8878 • FAX: 503/297-8879 


INKXVENO 

ICOMEITI 


Switches, Switches/Indicator Lights, Indicator Lights, AC Receptacles 



A5, A6, A7 SERIES 
Rating: 120/240 Volts AC 
6 , 12, 24 Volts DC 
Temp: 105C 

Colors: Red, Green, Amber. 

Others available on request. 


B5, B6, B7 SERIES 

Rating: 120/240 Volts AC 
6 , 12, 24 Volts DC 
Temp: 105C 

Colors: Red, Green, Amber. 

Others available on request. 


ALL DIMENSIONS IN MILLIMETERS 


Additional Switches and AC Receptacles from 

^Lhmb Industries, Inc. 






SWITCHES 


TOGGLES 
TINY TOGGLES 
TINY SLIDES 
DIPS 

PIANO DIPS 
INSERTABLE DIPS 

MINIATURE 
DIP ROTARIES 

KEY SWITCHES 
PUSH BUTTONS 


AC RECEPTACLES 


® (D (Dl 


PLEASE SEE SECTION 5100 FOR 

ADDITIONAL LAMB/MOLVENO COMETTI PRODUCTS. 


NC-174 

6 A 

125V 

NC-180 

15A 

125V 

NC-176 

10A 

250V 

NC-176 

15A 

250V 

NC-186 

15A 

250V 
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a Q 



r\ 


<03 

LENS END 


VOLTAGE TYPES 


TELEPHONE SLIDE BASE —ALL TYPES 


kkkitikk r A 
~ iHiwr \ '7 









£ 

BI-PIN 


BENT 
LEADS 
WITH OR 
WITHOUT 
SOCKET 
PINS 


I E 


THIN LINE TYPES 


CD 


a 


WEDGE SCREW 
BASE BASE 


CARTRIDGE TYPES 


MICRO MINIATURES 


( 1 - 

SUBN 

Z 

URES 

Cl 



Mir 

vllATUF 

^ES 




NEONS 


C 


AUTO LAMPS 


ALL GLASS 
INTEGRAL BI-PINS 


APPLICATIONS: 

Aerospace, Visual Communications, Automotive, Telephone, 

Lighted Switches/Keyboards, Card Readers, Appliances, Backlighting, PC Boards. 
Full Range of Voltages: 1.5 to 120.0 Volts. 

All Military and ANSI Standards Apply. 

Complete Economy Line for Commercial Applications. 



The Edgewedge^'^ — Available in Multi-Filament for Series/Parallel Connections. 
Applications: Edge and/or Wedge Lighting, LCD Displays. 


LAMPTRONIX CO., LTD. 

When Quality Is Preferred 

81 N. WILLIAMS ST. • CRYSTAL LAKE, IL 60014 U.S.A. • 815/455-0400 

FAX 815/455-7916 

DESIGNERS—MANUFACTURERS—DISTRIBUTORS 



EEM1989 


For manufacturers’ sales offices, see yellow pages 
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Instrument Design Engineering Associates, Inc. 

1300 Pioneer Street, Suite B, Brea, CA 92621 

213/697-IDEA Fax: 213/690-1352 

(697-4332) 


QUALITY PRODUCTS are based on QUALITY PARTS 

‘IDEA’ = LED 

IDEA is a specialty company dealing exclusively in LEDs and LED-based compo¬ 
nents. If you need an LED, we either have it or will work with you to supply you with 
a product that will satisfy your need. The listing below is intended to show you 
some of the “IDEAs” we can provide! 



LED Sizes: 

T % (1.6 mm Dia.) - 0580 Series 
T 1(3 mm Dia) - 2151, 2152, 2252 
2351,2352 Series 

T 13/4 (5 mm Dia.) - 4153, 4251,4351, 
4381,4451,4491 Series 
2x4 mm Reel. - 6052, 6055 Series 
2 X 5 mm Reel. - 6151,6152, 6161, 
6162, 6361 Series 

1.8 X 5.3 mm Reel. - 6251,6252 Series 

1.3 X 6.1 mm Reel. - 6352 Series 

2.4 X 7.1 mm Red. - 6451 Series 

2.4 X 4.8 mm Red. - 6551,6552, 6553 

Series 

2.5 X 5 mm Red. - 6651,6661,6663 

Series 

1 X 5 mm Red. - 6751,6761,6762 
Series 

1 X 4.8 mm Red. - 6772 Series 
4x7 mm Red. - 6791 Series 
1.4 X 4 mm Red. - 6852 Series 


Other Shapes: 

Tower Type - 7951 Series 
Triangular - 8153, 8252, 
8352, 8451 Series 
5 mm Square - 7151,7161 
Series 

3mm Square - 7351 Series 
Twin Squares - 7552 Series 

Other Styles: 

Bi-Polar, Bi-color - 9251, 
9451,9551,9553 
9661,9663 series 
Flashing - 0231,0451,0651 
Series 

“Large” Lamps - 5361, B-40 
Series 

BarGraph and Bar Module- 
B-10, B-20, B-30 Series 
Legend Lamps - 0251 Series 


Resins: 

“D” - Color Diffused 
“W” - White Diffused 
“T” - Color Transparent 
“C” - Water Clear 

Colors: 

“R” - Red, 655 nm. 

“H”- Red, 697nm. 

“I” - Red/Orange, 635 
nm. 

“G” - Green, 565 nm. 

“Y” - Yellow, 585 nm. 

“E” - Orange, 635 nm. 
“A” - Amber, 600 nm. 

“S”, “V”, “U” and 
others - super-and ultra- 
bright 


IDEA produces a profusion of LED holders, including single units and arrays. 


Right Angle Holders; 

T1 andT13/4-G60B, G61B, 
G62B, G63B, G64B, G65B, G66B, 
G67B, G68B Series 
“Snap-in” Panel Mounts: 

G70B, G71B Series 


Our catalog shows 17 different styles of arrays, each holding 
as few as 2 LEDs and as many as 12 LEDs. With any color 
LED in any position, we call these our standard line. In 
addition, we have produced, and continue to produce, special 
holders designed for special applications. 
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FEATURES: DIRECTLY REPLACE STANDARD INCANDESCENTS • LONG LIFE 100,000 HRS (10 YRS 
PLUS AVE) • SOLID-STATE. HIGH SHOCK/VIBRATION RESISTANCE • BUILT-IN CURRENT LIMITING 
RESISTOR FOR DIRECT APPLICATIONS OF AC OR DC VOLTAGES. • HIGH INTENSITY 
ILLUMINATION. CHOICE OF 5 COLORS • LOW CURRENT. POWER SAVINGS 100 TO 500% & MORE • 
WIDE ANGLE CLEAR ILLUMINATORS FOR LIGHTED PUSH-BUTTON SWITCHES OR 
ANNUNCIATORS. • IDEAL FOR PILOT LAMPS, PANEL INDICATORS ETC • AVAILABLE 
VOLTAGES FROM 2V TO 120V AC OR DC 


CONTENTS: 

2 CHIP T1 SUB-MIDGET LED 
4 CHIP T1 SUB-MIDGET LED 

jv/a midget flange led 
iv/a midget groove led 
1V/a midget screw led 
T1 Ya sub. min. wedge led 

TP/4 BIPIN LED 

1V/a wire terminal led 

T3/4 miniature bayonet led 

T3/4 min. bay. cluster led 

CANDELABRA CLUSTER LED 

TELEPHONE SLIDE LEDS 

2-PIN CARTRIDGE LEDS 

SOCKETS, LAMPHOLDERS, LENS CAPS 


ORDERING: (SEE SAMPLE PART NO. BELOW) 

WHEN PLACING ORDERS OR REQUESTING SAMPLES, 
PLEASE INDICATE INCANDESCENT NO. # BEING REPLACED. 
ALL LEDS AVAILABLE WITH FULL BURN-IN TO MIL 
STANDARDS OR YOUR SPECIFICATIONS. 

PART NO.: 
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2.CHIP Tl SUB-MIDGET LED 

REPLACES INCAND.#: 6839, 8022, 714, 682, 685, 718, 7240, 7241, 32, 7880, 7683, 7714, 7715, 8099, 7839, 



MODEL: FI 22 

CENTER CONTACT: P=ANODE+(CASE-) 
N=CATH.-(CASE+) 

NR=NO RESISTOR 


MODEL: BP122 

LEAD CENTERS:LC05=0.050" 

LC10=0.10" 


■ 150"i no 
_T 


T1{3AAM) SUB-MIDGET 
FLANGE LED, DUAL CHIP 


LENS TYPE: C=CLEAR LENS 

LED COLORS; R=RED, 0=0RANGE, Y=AMBER YELLOW, LY=LIME YELLOW, G=STD GREEN, PG=PURE GREEN 
BRIGHTNESS CODE:5=ULTRA BRIGHT ALL COLORS/6=Hl-ULTRA RED ONLY 
VOLTS/mAMPS,TYP: 2Vf, 4Vf, 3V/40, 5V/30,12V/15,14V/15, 24V/10, 28V/8 
(OTHER VOLTAGES & LOWER mAMPS AVAILABLE.) 

TTT 

4-< 




n(3MM) BI-PIN LED 
DUAL CHIP,160° 




. 








REPLACES INCAND.#: SAME AS 2-CHIP(SEE ABOVE) 


1 .laY-mon 
r i.lSmm 

i —r 

MODEL: F124 

CENTER CONTACT: P=ANODE+(CASE-) 

MODEL: BP124 

LEAD CENTERS: LC05=0.050^' 



N=CATH.-(CASE+) 

LC10=0.10" 



.aa'iooK 

NR=NO RESISTOR 

NR=NO RESISTOR 

C+] SIGH / 

XT 


T1 (3MM) 4-CHIP 
SUB-MIDGET FLANGE 
LED, 160° 


LENS TYPE; C=CLEAR 

LED COLORS: R=RED, 0=0RANGE, Y=AMBER YELLOW, LY=UME YELLOW, G=STD GREEN, PG=PURE GREEN 
BRIGHTNESS CODE: 5=ULTRA-BRIGHT ALL COLORS/6=Hl -ULTRA RED ONLY 
VOLTS/mAMPS, TYP; 4Vf, 8Vf 5V/40,12V/20, 14V/20, 24V/12, 28V/10 

(OTHER VOLTAGES & LOWER mAMPS AVAILABLE.) 




T1(3MM) 4-CHIP 
BI-PIN LED, 160° 


Tm MIDGST FLANGE LED 

kcPLACES INCAND.#: 327,387,382,330,269,328,344,345,349,350,367,370,376,377,380,381,385,394,459,3150,7332, C7A (NE2D) 

MODEL: F204 

BRIGHTNESS CODE: 4=HI -EFF. HI-RELIABLE 
4C= HI -EFF. COAAMERCIAL 
(COMPARABLE TO 0.2 MSCP INCAND) 

VOLTS/CURRENT mA: 4Vf, 8Vf, 

5V/30, 6V/30, 12V/15, 

18V/15, 24V/15, 28V/15... 

(OTHER VOLTAGES AVAIL) 



MARKED 
FOR NEGATIVE 
CENTER POLARITY 


MODEL: f206 

BRIGHTNESS CODE: 6=ULTRA HI-REL 
6C=COMML, 7= HI -ULTRA 660mm RED ONLY 
(COMPARABLE TO 0.3 MSCP INCAND) 
VOLTAGE/CURRENT mA: 4Vf, 6Vf, 12Vf, 

5V/60,12V/40,14V/40, 24V/20, 28V/20, 36V/20, 
48V/15, 60V/12,120 VAC/8, 

(OTHER VOLTAGES AVAIL.) 



MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 


LENS TYPE: C=CLEAR TINTED MULTICHIP (4 CHIP) 

LED COLORS: R=RED, 0=ORANGE, Y=AMBER YELLOW, LY=LIME YELLOW, G=STD GREEN, PG=PURE GREEN CLEAR XTRA WIDE 
CENTER CONTACT: P=POS.+, N=NEG.-, AC=VAC, BP=BIPOLAR DUAL-POLARITY ANGLE 160° 

oWl 


REPLACES ENCAND.#33X 336, 337, 346^ 388, 397, 398, 709, 

MODEL: G206 

, . ^ BRIGHTNESS CODE: 6=H1 -ULTRA HI-REL 

-i—Q 7=H1-ULTRA 660mm RED ONLY 

(COMPARABLE TO 0.3 MSCP INCAND.) 
VOLTS/CURRENTmA; 4Vf, 6Vf, 12Vf, 

5V/60,12V/40, 14V/40, 24V/20, 28V/20, 36V/20 
48V/15, 60V/12,(OTHER VOLTAGES AVAIL) 




— + MARKED 
FOR NEGATIVE 
CENTER POLARITY 


u 


MODEL: G204 

BRIGHTNESS CODE: 4=H1-EFF HI-RELIABLE 
(COMPARABLE TO 0.2 MSCP INCAND) 
VOLTS/CURRENT mA; 4Vf, 8Vf, 

5V/30, 6V/30,12V/15,14V/15, 18V/15, 
24V/15, 28V/15, (OTHER VOLTAGES AVAIL.) 


, I 5.9mm 
_ln 0.23" 


-+ MARKED 
FOR NEGATIVE 
CENTER POLARITY 


MULTICHIP (6-CHIP) 
CLEAR XTRA-WIDE 
ANGLE 160° 


MULTICHIP (4-CHIP) 


LENS TYPE: C=CLEAR TINTED 

LED COLORS; R=RED, 0=ORANGE, Y=AMBER YELLOW, LY=LIME YELLOW, G=STD GREEN, PG=PURE GREEN. CLcAR XTRA wide' 
CENTER CONTACT: P=POS.+, N=NEG.-, AC=VAC ANGLE 160° 


REPLACES ENCANd'#: 335, 342, 369, 373, 378, 383^ 389, 399, 1767, 1768, 1769, 1775, 


H ^ 

1 m 

15.9 mm ■ —+ 

0.63" ^ fC 

I I ° 


MARKED 
FOR NEGATIVE 
CENTER POLARITY 


MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 


MODEL: S206 

BRITHTNESS CODE: 6=ULTRA HI -REL 
7= HI "ULTRA 660mm RED. ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 
VOLTAGES/CURRENT mA : 4Vf, 6Vf, 12Vf, 

5V/60, 12V/40, 

14V/40,12V/20, 28V/20, 36V/20, 

48V/15, 60V/12 (OTHER VOLTAGES AVAIL.) 

LENS TYPE: C=CLEAR TINTED 

LED COLORS: R=RED, 0=ORANGE, Y=AMBER YELLOW, 
CENTER CONTACT: P=POS. +, N=NEG.-, AC=VAC. 


H 


-+ MARKED 
FOR NEGATIVE 
CENTER POLARITY 


MODEL: S204 

BRIGHTNESS CODE: 4= HI-EFF HI -REL 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTAGES/CURRENT mA; 4Vf, 8Vf, 
5V/30, 6V/30, 

12V/15, 14V/15, 18V/15, 24V/15, 
28V/15, (OTHER VOLTAGES AVAIL.) 


LY=LIME YELLOW G=STD GREEN, PG=PURE GREEN clea'r XT^'^WIDr 


REPLACES INCAND.#: 



MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 


17, 18, 37, 56, 73, 74, 79, 84, 85, 86, 

MODEL: W206 

BRIGHTNESS CODE; 6=ULTRA HI -REL 
7= HI-ULTRA 660mm RED ONLY 
VOLT/CURRENT mA: 4Vf, 6Vf, 12Vf, 
5V/60, 12V/40, 14V/40 
ETC. (OTHER VOLTAGES AVAIL.) 




LENS TYPE; C=CLEAR TINTED 

LED COLORS: R=RED, 0=ORANGE, Y=AMBER YELLOW, 


MODEL; W204 

BRIGHTNESS CODE: 4= HI-EFF, HI -REL 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTS/CURRENT mA: 4Vf, 8Vf, 

5V/30,6V/30,12V/15, 

(OTHER VOLTAGES AVAIL) 

LY=LIME YELLOW, G=STD. GREEN, PG=PURE GREEN. 


-H 


MULTICHIP (4-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 
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TWa sipin pcb led 

REPLACES INCAND.#: 2301 THRU 2314, 2316, 2319, 2322, 2324, 2332, 2335, 2337, 2339, THRU 2342, 3149, 7001, 7003, 7327, 7328, 7330, 7334, 
7349, 7361, 7362, 7363, 7370, 7371, 7373, 7375, 7376, 7377 


_H 

-* MARKED 

0.450- 

MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 


MODEL: BP206 

BRIGHTNESS CODE: 6=ULTRA HI -REL, 

7= HI -ULTRA 660mm RED ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 

VOLTS/CURRENTS mA: 4Vf, 6Vf, 12Vf, 

5V/60, 12V/40, 14V/40, 

24V/20, 28V/20, 36V/20, 48V/15, 60V/12 
(OTHER VOLTAGES AVAIL) 

LENS TYPE: C=CLEAR TINTED 

LED COLORS: R=RED, 0=ORANGE, Y=AMBER YELLOW, LY=LIME YELLOW, G=STD GREEN, PG=PURE GREEN. 


MODEL: BP204 

BRIGHTNESS CODE: 4= HI -EFF, HI-RELIAB. 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTS/CURRENT mA: 4Vf, 8Vf, 

5V/30, 6V/30, 12V/15, 

14V/15, 18V/15, 24V/15, 28V/15 
(OTHER VOLTAGES AVAIL.) 


I , .1 

_rn 023 

S.almm 


MULTICHIP (4-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 


IWa wire terminal led 


REPLACES INCAND.#: 17E, 18E, 37E, 56E, 73E, 74E, 79E, 84E, 85E, 1705, 1730, 1738, 1739, 1749, 1762, 1764, 


_H 

-+ MARKED 




MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 


MODEL: WT206 

BRIGHTNESS CODE: 6=ULTRA HI -REL, 

7=HI -ULTRA 660mm RED ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 

VOLTS/CURRENT mA: 4Vf, 12Vf, 

5V/60, 12V/40, 14V/40, 24V/20, 

28V/20, 36V/20, 48V/15, 60V/12 
(OTHER VOLTAGES AVAIL.) 

LENS TYPE: C=CLEAR TINTED 

LED COLOR: R=RED, 0=ORANGE, Y=AMBER YELLOW, LY=LIME YELLOW, G=STD GREEN, PG=PURE GREEN 


MODEL: WT204 

BRIGHTNESS CODE: 4= HI -EFF, HI -RELIAB. 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTS/CURRENT mA:4Vf, 8Vf, 

5V/30, 6V/30, 12V/T5, 

14V/15, 18V/15, 24V/15, 28V/15... 

(OTHER VOLTAGES AVAIL.) 


M ■ 


MULTICHIP (4-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 



MEDIUM SCREW (6.CHIP) 
BIG DOME LED 


1.02 MEDIUM SCREW LED 


MODEL: SI00 

LED COLOR: R = RED, Y = YELLOW, G = GREEN 
BRIGHTNESS CODE: 4 = HI-EFFICIENCY 
VOLTS/CURRENT mA: 6Vf, 12Vf, 12V/30, 14V/30, 
24V/30, 28V/30, 36V/20, 48V/20, 120VAC 
LENS TYPE: T=TRANSLUSCENT 


CENTER CONTACT: P=POS.+, N=NEG.-, AC=VAC, 


W/a MINIAtURt BAYONfT LED 

REPLACES INCAND.#: 6MB, 12MB, 24MB, 120MB, 44, 47 51, 130, 137,. 

MODEL: B3206 BAYONET, F3206 FLANGE, 

S3206 SCREW. 

LED COLOR: R=RED, 0=ORANGE, Y=AMBER YELLOW, 

LY=LIME YELLOW, G=STD GREEN, PG=PURE GREEN.) 

BRIGHTNESS CODE: 6=ULTRA HI -REL, 

T= HI -ULTRA 660mm RED ONLY (COMPARABLE 
TO 0.3 MSLP INCAND.) 

VOLTS/CURRENT mA: 4Vf, 6Vf, 12Vf, 

5V/60, 12V/40, 14V/40 24V/20, 28V/20, 36V/20, 

48V/15, 60V/12, 120VAC/8 
LENS TYPE: CW=WATER CLEAR. 

BP=BIPOLAR DUAL POLARITY 



MULTICHIP (6-CHIP) 
CLEAR XTRA WIDE 
ANGLE 160° 


T3K4 MIN. BAYONET CLUSTER LED 




REPLACES INCAND.#: 6MB, 12MB, 24MB, 120MB, 44, 47, 51, 130, 137, 219, 239, 240, 755, 757, 1302, 1437, 1445, 1819, 

MODEL: B304 BAY., F304 FLANGE, S304 SCREW MODEL: B3127 BAY, F3127 FLANGE, S3127 SCREW 

VOLTS/CURRENT mA: 4Vf, 8Vf, VOLTS/CURRENT mA: 14Vf, 

5V/60, 6VAC/40, 12V/40, 24V/30, 28V/30, 36V/20, 18V/30, 24V/30, 28V/30, 36V/20, 48V/20, 

48V/20, 60V/20, 120VAC/10 60V/20, 120VAC/10, 

LENS TYPE: CW=WATER CLEAR, T=TRANSLUSCENT 

LED COLORS: R=RED, Y=YELLOW, G=STD GREEN, LY=LIME YELLOW, PG=PURE GREEN 
4-LED CLUSTER BRIGHTNESS CODE: 6=GoAl As ULTRA RED, 5=ULTRA (R,0,Y,LY,G,PG,) 4= HI -EFF(R,0,Y,G) 7 .Led CLUSTER 

MIN. BASEDW/T13/4 LEDS CENTER CONTACT: P=POS.+, N=NEG,-,AC=BI POLAR DUAL-POLARITY MIN. BASED W/Tl LEDS 





4-LED CLUSTER 
MIN. BASED WITH 
TP/4 DUALCHIPS 


MODEL: B308 BAY., F308 FLANGE, S308 SCREW 
LENS TYPE: C=CLEAR TINTED 
LED COLORS: R=RED, 0=ORANGE, Y=YELLOW, 

G=GREEN 

BRIGHTNESS CODE: 5=ULTRA, WIDE ANGLE 
VOLTS/CURRENT mA: 8Vf, 16Vf, 

12V/60, 18V/60, 24V/30, 

28V/30, 36V/30, 48V/20, 60V/20, 

120VAC/10 ECT... 

CENTER CONTACT: P=POS.+,N=NRG.-, DC=VAC, BP=BI POLAR DUAL-POLARITY 


MODEL: B3126 BAY., F3126 FLANGE, S3126 SCREW 
LENS TYPE: CW=CLEAR WATER, T=TRANSLUSCENT 
LED COLORS: G=STD GREEN, R=RED, Y=YELLOW 
LY=LIME YELLOW, PG=PURE GREEN 
BRIGHTNESS CODE:6=GolAs ULTRA RED, 

5=ULTRA (R, O, Y, LY, G, PG, 4= HI -EFF. (R, O, Y, G, 
VOLTS/CURRENT mA: 4Vf, 6Vf, 12Vf, 

5V/90, 6V/90, 12V/60, 14V/60, 18V/30 



6-LED CLUSTER 
MIN. BASED WITH 
T1 LEDS 


CANDELABRA CLUSTER LED 

REPLACES INCAND.#: 3S6, 6S6, 1N6V, 12V, 24V, 30V, 48V, 60V, 75V, 125VDC, 125VAC 


MODEL: S464 (MDL 1.25") SL464 (MDL 1.75") 
VOLTS/CURRENT mA: 4Vf, 8Vf, 

5V/60, 6VAC/40, 12V/40, 24V/30, 28V/30, 
36V/20, 48V/20, 60V/20, 120VAC/10 


MODEL: S466/SL466=6LED, S467/SL467=7LED 
VOLTS/CURRENT mA: 6Vf, 14Vf, 

12V/60, 14V/60,16V/60, 18V/30, 24V/30, 28V/30, 
36V/20, 48V/20, 60V/20, 120VAC/10 


I I" 

I_WDL 1 _ 


4-LED S6 CAND. 
SCREW BASE 
CLUSTER LED 



LENS TYPE: CW=WATER CLEAR, T=TRANSLUSCENT -- 1 

LED COLORS: R=RED, 0=ORANGE, Y=AMBER YELLOW, LY=LIME YELLOW, G=STD GREEN, PG=PURE GREEN |_«ol __!!!: 

BRIGHTNESS CODE: 6-GoAl As ULTRA RED, 5=ULTRA (R, O, Y, LY, G, GP) 4= HI -EFF. (R, O, Y, G) " 

CENTER CONTACT: P=POS.+, N=NEG- AC=VAC, BP=BI-POLAR DUAL-POLARITY %CR^ BA^e'^ 

CLUSTER LED 
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REPLACES INCAND.: 5SLB, 6PSB, 1 2PSB7 1 6XCB724PSB;28PSB, 48PSB7 60PSB, 12bPSB7 




Model 46SB<T4.6) 

nVnlLiSINGLE CHIP ONLV 


Model 555B (T5.5) 


I M-O-*- 
-H i.is'vaaamm — 

Model 6BSB (T6.8) 

IIVII1L:6,M,2,1-CHIP LEDS 


MODEL: 46SB, 55SB, 68SB, 5SB, ISB. 2SB 
BRIGHTNESS CODE: 6=ULTRA HI-REL 
7=HI-ULTRA 66mm RED ONLY 
(COMPARABLE TO 0.3 MSCP INCAND.) 
VOLTS/CURRENT mA: 4VL 6VL 12Vf, 
5V/60, 12V/40, 14V/40, 

24V/20, 28V/20, 36V/20, 48V/15. 60V/12. 
120VAC/8 


MODEL: 46SB. 55SB. 68SB. 5SB. ISB. 2SB 
BRIGHTNESS CODE: 4=H1-REUAB. 
(COMPARABLE TO 0.2 MSCP INCAND.) 
VOLTS/CURRENT mA: 4Vf. 8Vf. 
5V/30.6V/30. 12V/15. 

14V/15. 18V/15. 24V/15. 28V/15 


Model 5SB (Te-5) 


■~t. .12"/28.5mm I 

Model ISB (TS-1.8) 

RVRILtG.H.E.l-CHIP LEDS 


Model 2SB(T2-2,3) 


LENS TYPE: C=CLEAR TINTED 

LED COLORS: R=RED. 0=ORANGE. Y=AMBER YELLOW. LY=LIME YELLOW. G=STD GREEN. PG=PURE GREEN 


REPLACES INCAND.#: DIALIGHT SERIES 249. 250. 253. 507. LITTLEFUSE SERIES 900. GI-CM SERIES 

MODEL: CF296 (6-CHIP), CF294 (4-CHIP) MODEL: CF290 (SINGLE CHIP) 

COLORS: R=RED, A=AMBER. Y=LIME YELLOW. LED COLORS: R=RED. A=AMBER. Y=LIME YELLOW. 

cIIam nnAAc.cKic G=GREEN G=GREEN, 0=ORANGE 

SMALL DOME LENS BRIGHTNESS CODE: 6=HI-ULTRA INTENSITY BRIGHTNESS CODE: 5=ULTRA, 4=HI-EFF. 


LOW PROFILE LENS 


SHORT STOVEPIPE LENS 


MODEL: CF296 (6-CHIP), CF294 (4-CHIP) 

LED COLORS: R=RED, A=AMBER. Y=LIME YELLOW. 
G=GREEN 

BRIGHTNESS CODE: 6=HI-ULTRA INTENSITY 


VOLTS/mAmps: 5V60, 6V60. 10V40, 12V40. 14V40, 
18V20. 24V20, 28V20. 48V15. 60V12. 

120VAC 

SPEC. FEATURES: B=BLK BEZEL, 

S=SILVER BEZEL. BPS=BIPOLAR SILVER BZL, 

PLS=NON FLUTED PLAIN LENS. SILVER BEZEL 


VOLTS/mAmps: 5V40. 6V40, 10V30. 14V30. 

18V25. 24V20. 28V20 

SPEC. FEATURES: B=BLK BEZEL. 

S=SILVER BEZEL, PLS=NON FLUTED PLAIN 
LENS. SILVER BEZEL 


LENS TYPE: C=CLEAR. D=DIFFUSED. T=TRANSLUSCENT. CW=WATER CLEAR 


RCS370 
RET. COLLAR 

\ 



HOLDER ^ 
CSF370 SOLDERING 
CSC370 SOLER CUP 
CST370 TURRET 


SOCKETS, LAMPHOLDERS AND LENSCAPS 


HOLDERS MIL. TYPE 

MFS470B STANDARD. BLACK LH73/1 
MFS470B-WP WATERPROOF, BLACK LH89/1 
RMM64Y0 RFI/EMI SHIELDED LH73/2 

LENSCAPS MIL. TYPE 

LCF470-CHF SPECIAL FLUTED CLR 
LCF470/XX FLAT TOP, DIFF/CLR LC29XXX 

LCD470-XX STD DOME. DIFF/CLR LC12XXX 

LCD470W-XX WATERPROOF DOME LC35XXX 
RM820XX RFI/EMI SHIELDED LC27XXX 

GENERAL SPECIFICATIONS: 

MTG HOLE DIA=0.484'' 

MTG CENTERS=0.750^' 

PANEL THICKNESS=UPTO 0.265" 


HOLDERS. ■■ ■... 

Tl-SUB MIDGET FLANGE LED 


LCD470 

1—s-4— g 


SPECIAL FLUTED 
LENS CAP 
(REPLACES LH73/1) 
P/N LCF470-CXF 


LAMPHOLDERS AND LENS CAPS 
FOR T3/4 MIN. BAYONET LEDS 
HOLDER (SOLDER TERMINALS) 

PART NO.: 

BS780 



LENS COLORS: 

CWF=WATER CLEAR CYF=YELLOW CLEAR 
CRF=RED CLEAR CGF=GREEN CLEAR 
CAF=AMBER CLEAR TWF=TRANS. WHITE 





N23/M MAX. *4 


ALL PLASTIC TYPES 


HLC.2020.HL230VirT 




Part Number 

HLC.2010 

HLC.2020 


Finish 

Bright Nickel 
Black Nickel 


Part Number 

HLD- 2010 
HLD- 2020 


Finish 

Bright Nickel 
Black Nickel 


Standard 
Part Number 
HL230XX 


LENS CAP 
FLUTED DOME 

RED: LCD 780CRF 
AMBERrLCD 780CAF 
GREEN :LCD 780CGF 
CLEAR: LCD780CWF 


Watertight 
Part Number 
HL430XX 
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Littelluse’ 



900 Series Cartridge Lamps 



Cartridge Lampholders 



920 Series Subminiature 



921 Series Subminiature 


LITTELITES^ SELECTOR GUIDE 

WRITE OR CALL FOR OUR COMPLETE CATALOG. 



922,923,924 Series Subminiature Snap-Mount Plastic 




980 Series 1/2” Diameter 

925,926, 927 Series Subminiature Snap-Mount Plastic 



960 Series Rectangular 930 Series 

Snap-Mount Plastic Miniature Lampholders 




CARTRIDGE LAMPS & HOLDERS 

iidgeI cartridge Isock- 
»ps lampholders ets 


MINIATURE 

LAMPHOLDERS 


SNAP-MOUNT 
PLASTIC LITES 


SUBMINIATURE LAMPHOLDERS 


17/32' 


15/32' 


X 

X 

X 




1.281" 

X 

■395" 

.31^ 

. 50 ^ 

<^0" 

.090" 

W/O BEZ 
.125 

«/0,^EZ 

X 

X 

X 










X 

X 

X 


X 


X 


X 

X 















X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 



X 



X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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III marktech 
international, 


Ultra Bright Selector Gui de, 2nd E d 


MAXIMUM RATINGS (Ta»25°Cy 


MT1500A-UR 

MT1000A-UR 

MT500A-UR 

MT360-UR 

MT350-UR 


tt Watef/Clear 
tt Watef/Clear 
tt Watef/Clear 
Milky/Diffused 
Water/Clear 



20 


20 


20 


55 

55 



120 


120 



MT600-CUR 

Water/Clear 

MT600-CUG 

Water/Clear 

MT640-CUR 

Red/Diffused 

MT640-UR 

Red/Diffused 

MT640-UG 

Green/Diffused 

MT640-UY 

Yellow/Diffused 

MT630-UR 

Red/Clear 

MT630-UG 

Green/Clear 

MT630-UY 

Yellow/Clear 

MT630-CUR 

Red/Clear 


MT108L-UR3 


MT1250-UR 

MT850-UR 

MT450-UR 


Water/Clear 


tt Water/Clear 
tt~ Water/Clear 
tt Water/Clear 


■ Mg— 

■1 


I.OmW 3.0mW 


1.4mW 2.8mW 



120 

Q 


150 

R 


I |MT631-UR3 *ttt I Water/Clear ] 8 | 2500 | 3000 | | 20 | 

AIITstg-30°~100X All Topr-20“~75=C *Tstg-40‘’~100“ tTopr-20‘’~80°C ttTopr-20’’~85X tttTopr-40'’'~85«C ★Typical 
Wavelength is 700nm. 

Contact factory for the following; 2:1 brightness binning; sorting for luminous intensity, power output, wavelength, etc. 

Typical wavelength for UR devices is 660nm; UG is 565nm; UY is 585nm. 

Alt information in this guide is subject to change without prior notice. 


Specialists in 
Ultra Optics 
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Ultra Optics 
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610 East Tenth Street 
Oakland, CA 94606 
FAX: (415) 452-3620 


zIzUmL 



1220 Olympic Boulevard 
Santa Monica, CA 90404 
Tel: (213) 452-8002 



ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 

Duracell 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 


COUNTERS 

Hecon 

Kessler-Ellis 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 


FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 


FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
IDI 
lEE 
Ledu 
Luxo 
Leecraft 


RELAYS 

Aleph International 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 


RESISTORS & 
NETWORKS 
R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 


TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron-Beau 

Weidmuller 



TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xcelite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 


DNNECTORS 

Mag-Lite 

Stanley 

SWITCHES 

Thordarson 

Triad 

AMP 

Arrow Hart 

U.T.C. 

Amphenol 

Cablewave 

OUTLET STRIPS 

AMP 

C & K 

TUBES 

E.F. Johnson 

Waber 

Cherry Electric 

Eimac 

Kulka 


G.C. 

G.E. 

Manhattan 


McGill 

National 

Paladin 

POTS & CONTROLS 

Omron 

Raytheon 

Panduit 

Bourns 

Oslo 

R.C.A. 

Pomona 

Clarostat 

Otto 

Varian (Klystrons) 

Superior 

Ohmite 

Switchcraft 

TUBING 

Switchcraft 


Unimax 

Alpha 


Electrovert 

Heli-Tube 

Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 


LEECRAFT 
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Quality beyond specifications. 


MI57D Series 

M83287/02-Electrical Reset, Panel Mount. 
Highly visible, internal flag display features 
magnetic latching for positive indication. 
Non-volatile memory produces effective 
warning of system faults. Electrical reset 
available in 3-28 volt DC versions. 

BHG, BGHD Series 

M83287/03-Panel Mount Ball. Small and 
lightweight, this highly reliable unit features 
excellent visibility and is available in a vari¬ 
ety of display color combinations. Positive 
magnetic latching with single or dual coil 
construction, from 1.5-28 volts DC. 

MI61S, MI61R Series 

M83287/01-Panel Mount Flag. Most popular 
manual resettable unit, with magnetic latch¬ 
ing and positive indication. MI61R is de¬ 
signed to withstand high random vibration. 
Both units are environmentally sealed. Avail¬ 
able in a range of DC voltages. 

MB25 Series 

M83287/05-P.C. Board Mounting. Small and 
lightweight, features low power 180MW @ 
20ms pulse. Non-volatile, wide angle dis¬ 
play, dual coil and environmentally sealed 
construction. Available in 5 and 12 volts DC. 

MI51LP Series 

M83 2 8 7/04-Low Power, Dual Drum. Requires 
only 50 MW pulse power for 25ms for posi¬ 
tive latched fault indication. Available from 
1.5 to 28 volts DC. Features manual reset and 
excellent shock and vibration characteristics. 


Minelco Non-Volatile 
Avionics Indicators 


MB25 

Series 


MI51LP 

Series 




rru I 1 * 

The only line 
of Mil Qualified 
Fault Indicators. 

• Magnetic latching type indicators require 
only pulse power for fault identification. 

• When fault occurs, signal ball, flag or drum 
positively held in magnetic locked position 
without further application of power. 

• Family of five indicators are manually or elec¬ 
trically resettable, panel mounted or designed 
for PC mount, 

• All indicators available in several types, most 
at more than one voltage level. 

• Operating life up to one million cycles. 


Customized Lights 

Specialized for Military and Avionic appli¬ 
cations. Packaged LED and incandescent 
indicators in discrete or multiple array an¬ 
nunciators. Available in sunlight readable, 
secured lighting, NVG compatibility, or cus¬ 
tom legend rear projection annunciators. 

Custom Applications 

Whatever your requirements for fault moni¬ 
toring systems, Minelco can provide an indi¬ 
cator to meet your needs, illuminated or 
electromagnetic. Custom interfaces, legends, 
and colors are available in discrete or inte¬ 
grated modules tailored to your specifica¬ 
tions. Standard units can be modified to 
exceed MIL-STD requirements in many areas 
such as shock, vibration, EMI-RFI shielding 
and environmental seals. 

Minelco’s high standards are reflected 
in a quality program maintained to MIL- 
Q-9858A and inspection system to MIL-I- 
45208A. The military and aerospace indus¬ 
try has relied on Minelco’s quality design, 
production, and service for over 30 years. 
Minelco’s sales and technical staff are ready 
to handle all indicator needs. 


Custom Annunciators and Panels 













Call or Fax today for complete information and 
free QPL wall chart. 


MINELCO 

INC. 


Met! 


Industries 

Minelco Inc. Talley Industries 

135 South Main Street, Thomaston, CT 06787-0459 

Phone 203-283-8261 FAX 203-283-6527 
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WIDE VARIETY 
SUB-MINIATURE 
INCANDESCENT LAMPS 



OSHINO ELECTRIC LAMP WORKS, LTD. WAMCO, INC. 

2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan 11555-A Coley River Circle, Fountain Valley, California 92708-4272 

Tel: 03-471-8548 Facsimile: 03-450-3939 Telex: 242-2117 Tel: 714-545-5560 Facsimile: 714-545-6093 Telex: 678459 WAMCO INC FNVY 
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TYPICAL APPLICATIONS 
AEROSPACE, AUTOMOTIVE 
TELECOMMUNICATION, etc. 



Unit in mm 


OSHtNO ELECTRIC LAMP WORKS, LTD. "NK* WAMCO, INC. 

2-5-2, Minami-Shinagawa, Shinagawa-ku, Tokyo, 140 Japan 11555-A Coley River Circle, Fountain Valley, California 92708-4272 

Tel: 03-471-8548 Facsimile; 03-450-3939 Telex: 242-2117 Tel; 714-545-5560 Facsimile: 714-545-6093 Telex: 678459 WAMCO INC FNVY 
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h^kc INTER-MARKET 

m irnmmm"' 1946 LEHIGH AVENUE, GLENVIEW, ILLINOIS 60C 


INCORPORATED 

', ILLINOIS 60025 • (312) 729-5330 


FAX (312) 729-4849 


MODULAR INDICATORS 



Modular concept provides low cost and great versatility. Rubber bushing snaps into 
9mm panel cut out. Lens then snaps into bushing from front while light source fits in 
from behind. 



Miniature modular concept requires only 5mm panel hole. They are installed by 
pressing the lens through the panel from the front into the rubber bushing containing 
the lamp on the back. 


SOLID STATE INDICATORS 



m 

y 


MODEL 406 

ii 

MODEL 407 

MODEL 409 

mu 


All of chrome plated brass except 409 is black anodized only, with low current 
LED lamp. 


CARTRIDGE LAMPS 



Cartridge style lamps are available in both flush and top hat type lens. Can be used in 
place of similar types from other manufacturers. Cartridge Lamp holders are also 
available as black or silver. 


INCANDESCENT INDICATORS 



Model 200 is rugged chrome plated brass with long life TI^A lamp. Model 201 is 
smaller version of 200 above. Model 202 is chrome plated brass with removable lens 
for lamp replacement. Model 203 is designed to accommodate custom legends and is 
front relam pable. 



UNIVERSAL INDICATORS 


Attractive, low cost plastic assembly, mounts in 7mm hole with nut and washer 
supplied. Square or round in a variety of light sources and colors. 


MODEL 150 


MODEL 151 


THUMBWHEEL SWITCHES 




MODEL IIIMLEC INDEXER 
PUSHBUTTON FRONT 
MOUNT The Imlec Indexer is a 
bi-directional push indexing front 
mount switch, ®/i6'' in width. Iden¬ 
tical in size to our popular MF 
switches. With snap together 
banking and snap-in panel 
mounting. Pushbuttons above 
. and below the legend allow the 
user to add or subtract from the 
count. 

These 10- or 16-position 
switches are available in all pop¬ 
ular codes. 

MODEL IF 

INTERMEDIATE FRONT 
MOUNT A rugged front mount 
switch with large digits, Va" wide 
module. Snap-in front mounting 
hardware. Available in most pop¬ 
ular 10- and 16-position codes. 

Matte black finish with white 
legends on black wheel stand¬ 
ard. Gloss finish, other wheel 
colors and legends available. 



MODEL Ml MINI INDEXER 
PUSHBUTTON FRONT 
MOUNT The Mini Indexer is a bi¬ 
directional push indexing front 
mount switch. 0.30" in width. 
Similar to our Imlec Indexer but 
smaller in size. Features snap 
together banking and snap-in 
panel mounting. Pushbuttons 
above and below the legend al¬ 
low the user to add or subtract 
from the count. 

Available in most popular 10- 
position codes. 



MODEL IR 

INTERMEDIATE REAR 
MOUNT Rugged rear mount 
counterpart to our IF model, with 
large readable digits, V 2 " wide 
module. Available in most popu¬ 
lar 10- and 16-position codes. 

Matte black finish with white 
legends on black wheel stand¬ 
ard. Gray bodies, gloss finish, 
other wheel colors and legends 
available. 



MODEL MF 

MINIATURE FRONT MOUNT 

The MF is our most popular, low 
cost, ®/i6" wide Thumbwheel 
Switch. Slim, attractive, snap-in 
panel mounting requires no 
panel mounting hardware. 

Available in all popular 10- and 
16-position codes. Matte black 
finish on high impact moldings, 
with white legend on black wheel 
standard. 



MODEL MR 

MINIATURE REAR MOUNT 

Popular rear mount switch, V 2 " 
wide module but lower profile 
than IR model. Available in 
matte black in most popular 10- 
position codes including Deci¬ 
mal, BCD, and BCD plus 
Complements. 



DIGITAL COUNTER DCL300 

The Model DCL300 Digital Counter has four three-inch high digits composed of 18 individual LEDs. 
Provides exceptional visibility to 60 feet even under high overhead lighting conditions. Accepts your 
switch closure through miniature jack provided to count up to 9999. 

Ideal for any counting applications where results need to be seen from a distance. Eliminates need to 
be within several feet of counter to monitor production. Creates competition between similar 
assembly lines to improve output. 

Incandescent styles with 4, 6, 9, and 12 inch digit heights to accept BCD or analog input also 
available. 



MODEL TR 
THIN REAR MOUNT 

For applications that require a lot 
of switch in a small space, these 
5 / 16 " wide TR switches are ideal. 
Rear mount counterpart to our 
popular MF front mount 
switches. 

Available in most 10-position 
codes including Decimal, BCD, 
BCD plus Complement and 
Complement only. 


, iKSHTe 



Contact us today for free catalogs, 
including complete specifications and 
ordering information. Your Fax request 
will be handled same day. 
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OXLEY SEALED MILITARY & PROFESSIONAL LED INDICATOR LAMPS 


With Sunlight Viewability, NVG Compatibility, EMC, and Secure Lighting Features 

Approved for MILITARY APPLICATIONS to DESC Selected Item Drawings 85122 and 87019 
(See Oxley in Volume B Product Section 2440, MIL COMPONENTS, Page B*1025) 


Panel, front 
and rear 
sealing 


STR/LH/8 


STR/LH/8/RAF 


STR/LH/8/RAPP 


2/STR/LH23/10 

3/STR/LH23/10 


OXL/MIL/50 


STR/LH23/10/— 


Paneland 
front sealing 


Outline 

Dimensions 

(mm) 


PS/LH/8/RAF 


14 to 20 long PS/LH/8 10 min. 


PS/LH/8/RAPP 

Iir-n5.5 


9 MAX 4)14.3 Max. 
I I 


Terminations PS/ 
LH/8/RAF 6 min. LH/8/RAPP 


8 to 11 long STR/LH/8 8to11long LH/8/RAF 8 to 11 long LH/8/RAPP 
„_4)13.1 r-n Contrast 4 >i 3 .i --. Contrast 

4>8-1 fTO) Viewing <I>S.1 Viewing 

Aperture Aperture 

FRONT VIEW FRONT VIEW FRONT VIEW 



Terminations 
8 to 11 long 
2 in 1 3 in 1 



Terminations 
12 Min. 


Terminations 
8 to 11 long 


Mounting 

Details 

(mm) 




Panel thickness 3 max. 


ri 

'■sQii 


Panel thickness 3 max. Panel thickness 3 max. Panel thickness 6.5 max. Panel thickness 1to4 Panel thickness 6.5 max. 


Special 

Features 


Electro-magnetic 
Screening Mesh 
(Type-/-/-/SES) 

Standard 

Features 


Plano-convex lens to 
provide even illumination 
over a large area of 
emission. 

Special functions 
available:— 

Low current (Type—/LC) 
Flashing (Type~/5/Z) 
Bi-color (Type 2/—) 
Integral resistor types for 
operation from 5, 12,15, 
24 or 28Vd.c. supplies 
available. 


Option on 
STR/LH/8 only 


Sunlight viewable up to 
100,000 lux. 

Focused light source for 
optimum forward 
viewing. 

Contrast ring. 

Optional anti-reflection 
coating. 

NVIS/NVG compatible 
types available. 


Option on 

STR/LH/8/RAF only 


Sunlight vievirable up to 
100,000 lux. 

Pin-point light source for 
very wide angle viewing. 
Contrast ring. 

Optional anti-reflection 
coating. 

NVIS/NVG compatible 
types available. 


Option on 

STR/LH/8/RAPP only 


Multicoloured 2 in 1 and 
3 in 1 lamps with 
segmented display 
areas. Standard 
segment colors shown in 
front views above 2 in 1 
lamp has two LED’s 
independently 
terminated. 3 in 1 has 
common cathode 
configuration as 
standard. 


Miniature Lamps, high 
brightness LEDs (100% 
screened and burnt-in) 
in a 7.5 mm diameter 
aluminum package, 
similar in construction to 
the STR/-series lamps, 
MIL/50 fits a 5mm 
diameter hole for 
applications where panel 
space is limited. 


Replacement for 
obsolescent 
incandescent types. 
Integral current limiting 
resistor and protection 
diode for operating from 
5,12, 15,24or28Vd.c. 
supplies. Domed lens 
fitted as standard to give 
wide viewing angle. 


Rugged construction with sealed glass lenses. Panel sealing to a depth of 20 meters of sea water. High brightness LED’s. 100% burnt in to optimize reliability. Black 
anodized shroud to enhance visual appearance, all metal construction for grounding when panel mounted. Nut mounted. STR/-types have sealed rear 
terminations. Pigtail terminations available for STR/-types. 


MINIATURE LED INDICATOR 
LAMP, TYPE SSI/5 

12.2 


o 

FRONT VIEW 


OTHER OXLEY DISPLAY PRODUCTS 


HIGH BRIGHTNESS SEALED 
NEON INDICATOR LAMP ,, 
TYPE: STR/NLH/— j* 





OXLEY SOLID STATE ELAPSED TIME 
INDICATORS, EVENT COUNTERS AND 
EQUIPMENT CONDITION MONITORS 


Terminations 
5 to 9 long 


Panel thickness 
1.6 to 3.2 


Barb® Cone-Lock self locking mounting technique for 
rapid assembly. SSI/5 Black anodized body version 
available for optimum contrast. 


Similar packaging to abo\« LED types, these lamps incorpo¬ 
rate int^ral resistor for 110 or 240 Vac. This mgged military 
style panel seal indicator incorporates a glass lens and can, if 
required, be fitted with an Electro-magnetic screening mesh. 


FEATURES: 

• Non-Volatile Semiconductor Memory 

• Accurate Quartz Crystal Timing 

• Military Specifications 


Oxley meets the challenge of advanced infra-red 
technology with an extensive range of high re¬ 
liability and quality assured products that conform 
to exacting U.S. military standards 

■ NVIS compatible cockpit lighting applications 

■ Color discrimination retained for visual 
warning and caution displays 

■ NVG Visible Covert Lighting 

■ Spectoradlometrically cali¬ 
brated infra-red emitters for 
avionic formation lights. / 

■ Custom NVG/NVIS Com-HH 

patible Lighting ' - ^ 

NVIS/NVG ^ 

COMPATIBLE LIGHTING 



The OXLEY indicator line includes parts complying 
wih the CECOM Secure Lighting Program. 

High brightness LEDs 100% screening ■ 
and burn-in to MIL-S-19500 US 
DoD DESC Selected items. 


Sunlight readable displays I 
IR Blocking Optical Filters I 
Human factor engineered I 



IR FREE 
SECURE LIGHTING 
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SHARP LED Lamps 

Of^oelechonics 


^3 Cylinder LED Lamps 


Lens type 

Lead frame 

Red 

Green 

Green 

(HL) 

Yellow- 

Green 

Yellow- 

green 

(HL) 

Lemon 

Yellow 

Yellow 

Sunset 

Orange 

GaP 

GaAsP 
on GaP 

GaP 

GaP 

GaP 

GaP 

GaP 

GaAsP 
on Gap 

GaAsP 
on GaP 

Colored diffusion 

Reflective long 

GL3PR8 

GL3HD8 

GL3PG8 

GL3KG8 

GL3NG8 

GL3EG8 

GL3PY8 

GL3HY8 

GL3HS8 

Milky diffusion 

Reflective long 


GL3HD18 


GL3KG18 






Colored trans 

Reflective long 

GL3PR43 

GL3HD43 

GL3PG43 

GL3KG43 

GL3NG43 

GL3EG43 

GL3PY43 

GL3HY43 

GL3HS43 

Colorless trans 

Reflective long 

GL3PR44 

GL3HD44 

GL3PG44 

GL3KG44 

GL3NG44 

GL3EG44 

GL3PY44 

GL3HY44 

GL3HS44 

Colored trans 

Reflective long 

GL3PR47 

GL3HD47 

GL3PG47 

GL3KG47 

GL3NG47 

GL3EG47 

GL3PY47 

GL3HY47 

GL3HS47 


04 Cylinder LED Lamps 


Lens type 

Lead frame 

Red 

Green 

Yellow-green 

Yellow-green (HL) 

Yellow 

Sunset orange 

GaP 

GaAsP 
on GaP 

GaP 

GaP 

GaP 

GaAsP 
on GaP 

GaAsP 
on GaP 

Colored diffusion 

Reflective Long 

GL4PR8 

GL4HD8 

GL4PG8 

GL4NG8 

GL4EG8 

GL4HY8 

GL4HS8 


05 Cylinder LED Lamps 


Lens type 

Lead frame 

Red 

Green 

Green 

(HL) 

Yellow- 

Green 

Yellow- 

green 

(HL) 

Lemon 

Yellow 

Yellow 

Sunset 

Orange 

Gap 

GaAsP 
on GaP 

GaP 

GaP 

GaP 

GaP 

GaP 

GaAsP 
on GaP 

GaAsP 
on GaP 

Colored diffusion 

Reflective long 

GL5PR8 

GL5HD8 

GL5PG8 

GL5KG8 

GL5NG8 

GL5EG8 

GL5PY8 

GL5HY8 

GL5HS8 

Colored trans 

Reflective long 

GL5PR40 

GL5HD40 

GL5PG40 


GL5NG40 

GL5EG40 


GL5HY40 

GL5HS40 

Colored trans 

Reflective long 

GL5PR41 

GL5HD41 

GL5PG41 

GL5KG41 

GL5NG41 

GL5EG41 

GL5PY41 

GL5HY41 

GL5HS41 

Colored trans 

Reflective long 

GL5PR42 

GL5HD42 

GL5PG42 

GL5KG42 

GL5NG42 

GL5EG42 

GL5PY42 

GL5HY42 

GL5HS42 

Colorless trans 

Reflective long 


GL5HD43 

GL5PG43 


GL5NG43 

GL5EG43 


GL5HY43 

GL5HS43 

Colorless trans 

Reflective long 

GL5PR44 

GL5HD44 

GL5PG44 

GL5KG44 

GL5NG44 

GL5EG44 

GL5PY44 

GL5HY44 

GL5HS44 

Colorless trans 

Reflective long 

GL5PR45 

GL5HD45 

GL5PG45 

GL5KG45 

GL5NG45 

GL5EG45 

GL5PY45 

GL5HY45 

GL5HS45 

Colorless trans 

Reflective long 

GL5PR46 



GL5KG46 






Colored trans 

Reflective long 

GL5PR47 

GL5HD47 

GL5PG47 

GL5KG47 

GL5NG47 

GL5EG47 

GL5PY47 

GL5HY47 

GL5HS47 

Colored trans 

Reflective long 






GL5EG48 




Colorless trans 

Reflective long 






GL5EG49 

_ 




Convex LED Lamps 


Radiation 
shape (mm) 

Lens type 

Lead frame 

Red 

Green 

Yellow- 

green 

Yellow- 

green 

(HL) 

Yellow 

Sunset 

orange 

GaP 

GaAsP 
on GaP 

GaP 

GaP 

GaP 

GaAsP 
on Gap 

GaAsP 
on GaP 


Colored diffusion 

Standard 

GL2PR7 



GL2NG7 


GL2HY7 


Colored diffusion 

Standard 

GL2PR9 



GL2NG9 


GL2HY9 


<t>2 

Colored diffusion 

Standard 

GL2PR1 


GL2PG1 

GL2NG1 


GL2HY1 


Colored diffusion 

Standard long 

GL2PR2 







Colored diffusion 

Reflective long 

GL2PR6 

GL2HD6 

GL2PG6 

GL2NG6 

GL2EG6 

GL2HY6 

GL2HS6 


Arch LED Lamps 


Radiation 
shape (mm) 

Lens type 

Lead frame 

Red 

Green 

Yellow-green 

Yellow-green (HL) 

Yellow 

Sunset orange 

GaP 

GaAsP 
on GaP 

Gap 

GaP 

Gap 

GaAsP 
on GaP 

GaAsP 
on GaP 

2.5 X 5.0 

Coiored diffusion 

Reflective long 

GL8PR2 

GL8HD2 

GL8PG2 

GL8NG2 

GL8EG2 

GL8HY2 

GL8HS2 


Triangle LED Lamps 


Radiation 
shape (mm) 

Lens type 

Lead frame 

Red 

Green 

Green 

(HL) 

— 

Yellow- 

green 

Yellow- 

green 

(HL) 

Yellow 

Lemon 

yellow 

Sunset 

orange 

GaP 

GaAsP 
on GaP 

GaP 

GaP 

GaP 

GaP 

GaAsP 
on GaP 

GaP 

GaAsP 
on GaP 

Equilateral triangle 
(Side: 5.6) 

Colored diffusion 

Reflective long 

GL9PR3 


GL9PG3 


GL9NG3 

GL9EG3 

GL9HY3 



Equilateral triangle 
(Side: 3.0) 

Colored diffusion 

Reflective long 

GL8PR49 

GL8HD49 

GL8PG49 


GL8NG49 

GL8EG49 

GL8HY49 


GL8HS49 

Isosceles triangle 
(Base: 3.0 Height: 4.5) 

Colored diffusion 

Reflective long 

GL8PR28 

GL8HD28 

GL8PG28 

GL8KG28 

GL8NG28 

GL8EG28 

GL8HY28 

GL8PY28 

GL8HS28 


Rectangle LED Lamps 






GL3PR8 

GL3HD18 

GL3PR43 

GL3PR44 

GL3PR47 




QL8PR2 


GL9PR3 




Radiation 
shape (mm) 

Lens type 

Lead frame 

Red 

Green 

Green 

(HL) 

Yellow- 

green 

Yellow- 

green 

(HL) 

Yellow 

Lemon 

yellow 

Sunset 

orange 

GaP 

GaAsP 
on GaP 

GaP 

GaP 

GaP 

GaP 

GaAsP 
on Gap 

GaP 

GaAsP 
on GaP 

1.5X2.8 

Colored trans 

Reflective standard 


GL8HD1 

GL8PG1 


GL8NG1 


GL8HY1 



1.9x3.9 

Colored trans 

Reflective long 

GL8PR5 

GL8HD5 

GL8PG5 


GL8NG5 

GL8EG5 

GL8HY5 


GL8HS5 

2.5x50 

Colored diffusion 

Reflective long 

GL8PR7 

GL8HD7 

GL8PG7 


GL8NG7 

GL8EG7 

GL8HY7 


GL8HS7 

2.5x60 

Colored diffusion 

Reflective long 

GL8PR9 

GL8HD9 



GL8NG9 

GL8EG9 

GL8HY9 


GL8HS9 

2.0 X 5.0 

Colored diffusion 

Reflective long 

GL8PR21 

GL8HD21 

GL8PG21 

GL8KG21 

GL8NG21 

GL8EG21 

GL8HY21 

GL8PY21 

GL8HS21 

Milky diffusion 

Reflective long 

GL8PR31 


GL8PG31 




GL8HY31 



Colored diffusion 

Reflective long 

GL8PR26 

GL8HD26 

GL8PG26 


GL8NG26 

GL8EG26 

GL8HY26 


GL8HS26 

1.2x5.9 

Colored diffusion 

Reflective long 

GL8PR27 

GL8HD27 

GL8PG27 


GL8NG27 

GL8EG27 

GL8HY27 


GL8HS27 

1.5x3.9 

Colored diffusion 

Standard 

GL9PR10 

GL9HD10 



GL9NG10 

GL9EG10 

GL9HY10 



1.8x3.9 

Colored diffusion 

Standard 

GL9PR22 

GL9H022 



GL9NG22 

GL9EG22 

GL9HY22 



o 

csi 

Colored diffusion 

Reflective long 

GL8PR23 

GL8HD23 

GL8PG23 


GL8NG23 

GL8EG23 

GL8HY23 


GL8HS23 

1.0 X 5.0 

Colored diffusion 

Reflective long 

GL8PR24 

GL8HD24 

GL8PG24 

GL8KG24 

GL8NG24 

GL8EG24 

GL8HY2- 

GL8PY24 

GL8HS24 

1.5x4.5 

Colored diffusion 

Standard 

GL9PR25 




GL9NG25 

GL9EG25 

GL9HY25 



2.0 X 1.5 X 2pcs 

Colored diffusion 

Reflective long 

GL8PR40 

GL8HD40 

GL8PG40 

GL8KG40 

GL8NG40 

GL8EG40 

GL8HY40 


GL8HS40 

1.9 X 1.9 X 2pcs 

Colored diffusion 

Reflective standard 

GL9PR41 




GL9NG41 


GL9HY41 



2.0 X 3.2 

Colored trans 

Reflective long 

GL8PR25 

GL8HD25 

GL8PG25 

GL8KG25 

GL8NG25 

GL8EG25 

GL8HY25 

GL8PY25 

GL8HS25 

Colored diffusion 

Reflective long 

GL8PR29 









3.0 X 3.0 

Colored diffusion 

Reflective long 

GL8PR48 

GL8HD48 

GL8PG48 


GL8NG48 

GL8EG48 

GL8HY48 


GL8HS48 

5.0 X 5.0 

Colored diffusion 

Reflective long 

GL8PR22 

GL8HD22 

GL8PG22 


GL8NG22 

GL8EG22 

GL8HY22 

GL8PY22 

GL8HS22 


GL8PR26 

GL8PR27 

GL9PR10 

GL9PR22 

GL8PR23 

GL8PR24 
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2460 


LAMPS. LIGHTS, & INDICATORS 


2460 



OpHoeledfonics 


Dichromatic LED Lamps/High-iuminosity LED Lamps/ 
Super-iuminosity LED Lamps/Mini-moid Lamps 


Dichromatic LED Lamps 



GL5NP5 SERIES GL5NP27 SERiES GL8NP5 SERIES GL9NP2 SERIES GL9NP4 SERIES GL9NP24 SERIES 


Note: HL indicates high-luminosity 


Appearance 

Radiation 

shape 

Lens 

type 

Yellow-green + 
Red 

Yellow-green -i- 
Red 

Yeliow-green (HL) 
+ Red 

Yellow-green (HL) 

+ Red 

Yellow-green (HL) 
+ Yellow 

Yellow + Red 

Red + Green 

GaP + GaP 

GaP + 

GaAsP on GaP 

GaP + 

GaAsP on GaP 

GaP + GaP 

GaP + 

GaAsP on GaP 

GaAsP on GaP 
+ GaP 

GaP + GaP 

Cylinder 

5 

Milky diffusion 

GL5NP5 

GL5ND5 

GL5ED5 

GL5EP5 


GL5HP5 

GL5RG5 


Colorless trans. 

GL5NP27 

GL5ND27 

GL5ED27 

GL5EP27 


GL5HP27 



1.9x3.9 

Milky diffusion 

GL8NP5 

GL8ND5 

GL8ED5 



GL8HP5 


Rectangle 

2.0 X 5.0 

Milky diffusion 

GL9NP2 

GL9ND2 

GL9ED2 


GL9EH2 

GL9HP2 


5.0 X 5.0 

Milky diffusion 

GL9NP4 

GL9ND4 

GL9ED4 



GL9HP4 



1.Ox 5.0 

Milky diffusion 

GL9NP24 

GL9ND24 

GL9ED24 



GL9HP24 



Notes: Lead Frame— Reflective long 


High-luminosity LED Lamps 







Absolute maximum ratings 

Electro-optical characteristics 

Model No. 

shape 

Radiation 

color 

Radiation 

material 

Lens type 

If 

Vr 

P 

Topr 

Iv (mcd) 

Vf(V) 

If 


(mm) 


(mA) 

(V) 

(mW) 

(OC) 

MIN. 

TYP. 

TYP. 

MAX. 

(mA) 

GL3TR8 

3(Cylinder) 

Red 

GaA/As on GaAs 

Colored diffusion 

50 

5 

110 

-25~ +85 

30 

60 

1.75 

2.20 

20 

GL3TR43 

3(Cylinder) 

Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25~ +85 

10 

20 

1.75 

2.20 

20 

GL3TR44 

3(Cylinder) 

Red 

GaA/As on GaAs 

Colorless trans. 

50 

5 

110 

-25~ +85 

45 

110 

1.75 

2.20 

20 

GL3TR47 

3(lnverse cone) 

Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25~ +85 

2.5 

5.0 

1.75 

2.20 

20 

GL5TR8 

5(Cylinder) 

Red 

GaA/As on GaAs 

Colored diffusion 

50 

5 

110 

-25~ +85 

40 

80 

1.75 

2.20 

20 

GL5TR43 

5(Cylinder) 

Red 

GaA/As on GaAs 

Colorless trans. 

50 

5 

110 

-25- +85 

200 

500 

1.75 

2.20 

20 

GL5TR47 

5(lnverse cone) 

Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25- +85 

2 

4 

1.75 

2.20 

20 

GL3LR8 

3(Cylinder) 

Red 

GaA/As on GaAs 

Colored diffusion 

50 

5 

110 

-25- +85 

70 

140 

1.75 

2.20 

20 

GL3LR43 

3(Cylinder) 

Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25- +85 

20 

40 

1.75 

2.20 

20 

GL3LR47 

3(lnverse cone) 

Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25- +85 

7 

14 

1.75 

2.20 

20 

GL5LR8 

5(Cylinder) 

Red 

GaA/As on GaAs 

Colored diffusion 

50 

5 

110 

-25- +85 

100 

200 

1.75 

2.20 

20 

GL5LR40 

5(Cylinder) 

Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25- +85 

600 

1200 

1.75 

2.20 

20 



Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25- +85 

170 


1.75 


20 


5(Cylinder) 

Red 

GaA/As on GaAs 

Colored trans. 


5 

110 


80 




20 

GL5LR43 

5(Cylinder) 


GaA/As on GaAs 

Colorless trans. 

50 

5 

110 

-25- +85 

■^9 

■TOiM 


2.20 

20 



Red 

GaA/As on GaAs 

Colorless trans. 

50 

5 

110 

-25- +85 

170 

340 

1.75 

2.20 




Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25- +85 

5 

12 

1.75 

2.20 




Red 

GaA/As on GaAs 

Colored trans. 

50 

5 

110 

-25- +85 

170 

340 

1.75 

2.20 

20 

GL5LR49 


Red 

GaA/As on GaAs 

Colorless trans. 

50 

5 

110 

-25- +85 

170 

340 

1.75 

2.20 

20 

GL8LR2 

Rectangle 

Red 

GaA/As on GaAs 

Colored diffusion 

50 

5 

110 

-25- +85 

25 

50 

1.75 

2.20 



Notes: Lead Frame— Reflective long 


Super-luminosity LED Lamps 



Radiation 

shape 

Radiation 

color 

Radiation 

material 


Absolute maximum ratings 

Electro-optical characteristics 

Model No. 

Lens type 

If 

Vr 

P 

Topr 

Iv (mcd) 

Vf(V) 

WBM 


(mm) 


(mA) 

(V) 

(mW) 

(^C) 

MIN. 

TYP. 

TYP. 

MAX. 


GL5UR46 

5(Cylinder) 

Red 

GaA/As on GaA/As 

Colored trans. 

30 

4 

75 

-25- +85 

250 

400 

1.85 

2.50 

20 

GL5UR2K 

5(Cylinder) 

Red 

GaA/As on GaA/As 

Colored trans. 

30 

4 

75 

-25- +85 

1400 

2000 

1.85 

2.50 


GL5UR2K1 

5(Cylinder) 

Red 

GaA/As on GaA/As 

Colorless trans. 

30 

4 

75 

-25- +85 

1400 

2000 

1.85 

2.50 


GL5UR3K 

5(Cylinder) 

Red 

GaA/As on GaA/As 

Colored trans. 

30 

4 

75 

-25- +85 

2400 

3000 

1.85 

2.50 


GL5UR3K1 

5{Cylinder) 

Red 

GaA/As on GaA/As 

Colorless trans. 

30 

4 

75 

-25- +85 

2400 

3000 

1.85 

2.50 


LT9512U 

lO(Cylinder) 

Red 

GaA/As on GaA/As 

Colorless trans. 

30 

4 

75 

-25- +85 

4000 

5000 

1.85 

2.50 



Notes: Lead Frame— Reflective long 



GL1PR11 SERIES GL1PR21 SERIES GL1PR111 SERIES GL1PR112 SERIES GL1PR211 SERIES GL1PR212 SERIES LT1P11A SERIES LT1P21A SERIES 


Note: HL indicates high-luminosity 


Appearance 

Radiation 

shape 

(mm) 

Lens 

type 

Red 

Red(HL) 

Green 

Yellow-green 

Yellow-green 

(HL) 

Yellow 

Sunset orange 

GaP 

GaAsP 
on GaP 

GaAIAs 
on GaAs 

GaP 

GaP 

GaP 

GaAsP 
on GaP 

GaAsP 
on GaP 



Colored diffusion 

GL1PR11 

GL1HD11 

GL1TR11 

GL1PG11 

GL1NG11 

GL1EG11 

GL1HY11 

GL1HS11 



Colorless trans. 

GL1PR21 

GL1HD21 

GL1TR21 

GL1PG21 

GL1NG21 

GL1EG21 

GL1HY21 

GL1HS21 



Colored diffusion 

GL1PR111 

GL1HD111 


GL1PG111 

GI1NG111 

GL1EG111 

GL1HY111 

GL1HS111 

Mini-mold 

2 

Colored diffusion 

GL1PR112 

GL1HD112 


GL1PG112 

GL1NG112 

GL1EG112 

GL1HY112 

GL1HS112 


Colorless trans. 

GL1PR211 

GL1HD211 


GL1PG211 

GL1NG211 

GL1EG211 

GL1HY211 

GL1HS211 



Colorless trans. 

GL1PR212 

GL1HD212 


GL1PG212 

GL1NG212 

GL1EG212 

GL1HY212 

GL1HS212 



Colored diffusion 

LT1P11A* 

LT1D11A* 

LT1T11A* 

LT1G11A* 

LT1N11A* 

LT1E11A* 

LT1H11A* 

LT1S11A* 



Colorless trans. 

LT1P21A* 

LT1D21A* 

LT1T21A* 

LT1G21A* 

LT1N21A* 

LT1E21A* 

LT1HS1A* 

LT1S21A* 


'Taping type, Tape width: 38mm, Taping: 2,000pcs/tape 
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2460 



Opt-odechonics 


Chip LED Devices 


LAMPS, LIGHTS, & INDICATORS 

Chip LED Devices/LED Mini Lamps/ 
Constant Voltage Diodes/ 
LED Lamps for Light Source/LED Large Lamps 






GL1PR51 SERIES 

GL1TR52 SERIES 

GL1PR53 SERIES 

LT1P51A SERIES 


Radiation 

shape 

(mm) 

Lens type 

Red 

Red (HL) 

Green 

Yellow-green 

Yellow-green 

(HL) 

Yellow 

Sunset orange 

GaP 

GaAsP 
on GaP 

GaAIAs 
on GaAs 

GaP 

GaP 

GaP 

GaAsP 
on GaP 

GaAsP 
on GaP 

1.5 X 2.9 
Xl.1t 

Colored diffusion 

GL1PR51 

GL1HD51 

GL1TR51 

GL1PG51 

GL1NG51 

GL1EG51 

GL1HY51 

GL1HS51 

Colorless trans. 



GL1TR52 






Milky diffusion 

GL1PR53 

GL1HD53 


GL1PG53 

GL1NG53 

GL1EG53 

GL1HY53 

GL1HS53 

Colored diffusion 

LT1P51A* 

LT1D51A* 

LT1T51A* 

LT1G51A* 

LT1N51A* 

LT1E51A* 

LT1H51A* 

LT1S51A* 

Colorless trans. 



LT1T52A* 






Milky diffusion 

LT1P53A* 

LT1D53A* 


LT1G53A* 

LT1N53A* 

LT1E53A* 

LT1H53A* 

LT1S53A* 


Chip LED Devices (Dichromatic Radiation Type) 


Radiation 

shape 

(mm) 

Lens type 

Yellow-green 
+ Red 

Yellow-green (HL) + Red 

Yellow-green (HL) 
-f-Red (HL) 

Yellow + Red 

Yellow-green 

4- Yellow 

GaP 4- GaP 

GaP-t- 

GaAsP on GaP 

GaP-F 

GaAsP on GaP 

GaP + GaP 

GaP + 

GaAIAs on GaAs 

GaAsP on GaP 

4-GaP 

GaP-F 

GaAsP on GaP 

1.5x2.9 
Xl.1t 

Colorless trans. 





GL1ET52 



Milky diffusion 

GL1NP53 

GL1ND53 

GL1ED53 

GL1EP53 

GL1ET53 

GL1HP53 

GL1NH53 

Colorless trans. 





LT1ET52A* 



Milky diffusion 

LT1NP53A* 

LT1ND53A* 

LT1ED53A* 

LT1EP53A* 

LT1ET53A* 

LT1HP53A* 

LT1NH53A* 


•Taping type, Tape width: 8mm, Taping: 3,000pcs/reel 


LED Mini Lamps 


Specification 

Red 

Yellow-green 

GaAsP 
on GaAs 

GaP 

Taping type 

GaP 

Taping type 

General specification 


LT8001P 

LT8101P*i 

LT8201P*2 

LT8001N 

LT8101N*1 

LT8201N*2 

Constant 

voitage 

diode 

specification 

If = 1mA : Vf max. = 1.60V 
If=10/lA: Vf min. = 1.25V 

LT8002R* 







If = 1mA : Vf max, = 1.85V 
If=10mA: Vf min. = 1.55V 


LT8002P 

LT8102P*i 

LT8202P*2 

LT8002N 

LT8102N*i 

LT8202N*2 

lF=1mA : Vf MAX. = 1.90V 

If* 10#iA :Vf MIN. = 1.60V 


LT8003P 

LT8103P*i 

LT8203P*2 

LT8003N 

LT8103N*1 

LT8203N*2 


* Non-radiation type *1 Tape width: 64mm *2 Tape width: 38mm Taping: 2,000 pcs/tape 


LED Lamps for Light Source 


Constant Voitage Diodes 


Appear¬ 

ance 

Radiation 

shape 

(mm) 

Lens type 

Model No. 

Radiation 

material 

Radiation 

Wavelength 

Cylinder 

5 

Colorless 

transparency 

LT9800D 

GaAsP on GaP 

635nm 

LT9800E 

GaP 

565nm 

LT9800H 

GaAsP on GaP 

585nm 

LT9800L 

GaAIAs on GaAs 

660nm 

LT9800V 

700nm 


Specification 

GaAsP on GaAs 

GaP 

lF=1mA :Vf max.* 160V 

If* 10/xA :Vf min. = 1.25V 

LT8500R 


lF=1mA :Vfmax, = 1.76V 

If=10mA :Vf min. = 1.55V 


LT8500P 


Note: Non-transmissive type (black resin) 



LT9507D SERIES LT9550L SERIES LT9550EL SERIES LT9512D SERIES LT9560L SERIES LT9520D SERIES LT9521D SERIES LT9525D SERIES LT9526D SERIES LT9527U 


Radiation 

shape 

(mm) 

Lens type 

Red (HL) 

Red 

Yellow 

Yellow-green (HL) 

Yellow-green (HL) 

4-Red (HL) 

Yellow-green 

4- Red 

GaAIAs 
on GaAIAs 

GaAIAs 
on GaAs 

GaAIAs 
on GaAs 

GaAaP 
on GaP 

GaAsP 
on GaP 

GaP 

GaP 4- GaAIAs 
on GaAs 

Gap 4-GaAsP 
on GaP 

</*7.5 

Colored diffusion 


LT9552U 


LT9507D 

LT9507H 

LT9507E 



Colorless trans. 


LT9550L 




LT9550E 

LT9550EL 

LT9550ED 

<A10 

Colored diffusion 

LT9562U 



LT9512D 

LT9512H 

LT9512E 



Colorless trans. 

LT9512U 

LT9560L 

LT9560T 






4>20 

Colored diffusion 




LT9520D 

LT9520H 

LT9520E 



Milky diffusion 




LT9521D 

LT9521H 

LT9521E 



Colored diffusion 




LT9525D 

LT9525H 

LT9525E 



Colored diffusion 




LT9526D 

LT9526H 

LT9526E 



Milky diffusion 

LT9527U 









Note: HL indicates high-luminosity 
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SHARIF Dot Matrix LEDs/Dot Matrix LED Units 



Dot Matrix LEDs 


Type 

Character 

height 

(inch) 

Commor 

pins 

Red 

Yellow- 

Green 

Yellow- 

Green 

(HL) 

Yellow 

Yellow-Green 
(HL) + Red 

Orange 

GaP 

GaAsP on 
GaP 

GaP 

GaP 

GaAsP 
on GaP 

GaP + 

GaAsP on GaP 

GaP 

5x7 dot matrix 

0.33 

Anode 

LT5001P 


LT5001N 





Cathode 

LT5002P 


LT5002N 





1.08 

Anode 

LT5101P 

LT5101D 


LT5101E 




Cathode 

LT5102P 

LT5102D 


LT5102E 




1.8 

Anode 


LT5103D 


LT5103E 




Cathode 


LT5104D 


LT5104E 




8x8 dot matrix 

1.05 

Anode 


LT5105D 


LT5105E 

LT5105H 

LT5007ED 


Cathode 


LT5106D 


LT5106E 

LT5106H 

LT5008ED 


1.1 

Anode 







LT5007S 

Cathode 







LT5008S 

4x4 dot matrix 

0.9 

Anode 


LT5107D 


LT5107E 

LT5107H 

LT5107ED 


Cathode 


LT5108D 

1 


LT5108E 

LT5108H 

LT5108ED 


16x16 dot 
matrix 

1.48 

Anode 







LT5005S 


Dot Matrix LED Units 


Type 

Construct 

of 

Dots 

Dot 

Pitch 

(mm) 

Size (mm) 

Color 

Power 

Supply 

Duty 

Cycle 

LT1410D 

16x16 

3.8 

60x60 

Red 

5V 1.6A 

1/8 

LT1401S 

16x16 

3.8 

60x60 

Sunset Orange 

5V 1.6A 

1/8 

LT1401E 

16x16 

3.8 

60 X 60 

Green 

5V 1.6A 

1/8 

LT1421ED 

16x16 

7.5 

120x120 

Green-Red 

5V 3.2A 

1/16 

LT1450ED* 

16x16 

4 

64 X 64 

Green-Red 

5V 

1/16 

LT1460ED* 

16x16 

6 

96 X 96 

Green-Red 

5V 

1/16 

LT1441M 

16x16 

10 

160x160 

Green-Red 

±5V6.4A 

Static 


*Soon Available 


High luminosity 

Sharps’s leading-edge opto-electronics technology is incorporated 
into its LED chips to provide amazingly high light emission. Thanks to 
our unique assembly technology, these units provide enough lumi¬ 
nosity to even be used outdoors. 

3 color display capability offers more creative 
freedom 

Allowing you to display red, yellow-green and orange (by mixing the first 
two) makes the information more colorful and thereby more effective. 

Reduced power consumption 

Sharp’s LED chips have superior luminous efficiency and provide a 
SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135*201/529-8757 • Telex: 426903 (SHARPAM MAWA) • Fax; 201/529-8759 


practical luminosity level at low current, reducing power consumption 
for the entire system. 

Thin and light weight design 

A thin and light weight body has been realized through our unique 
high-density design. It allows flexible unit configuration of just about 
any size, to best suit the available space in shops, offices, even out¬ 
door locations. 

High-speed operation 

The response time is fast enough to cope with personal computers or 
various other forms of communication equipment. Graphics and 
other complex displays can be also shown, expanding the range of 
applications as an intelligent message board. 
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MINIGLOSSARIES 

FORMULAS • CHARTS 

PRnni IPT QFI F^'TiriM liriFQ 

FORMS T’TT'/^IJIMT/^ A T 
CODES 1 nil IwVlj 

INFORMATION 

WHERE TO FIND THEM IN THE 
88/89 EDITION OF EEM 


Abbreviations/Acronyms 

.A-1404, B-1090, 01119 D-1156 


AC Power Supplies, Product 

Selection Guide.D«2156 

ASCII Code.D-1080 

Batteries, Product Selection Guide....D-1447 
Batteries & Fuel Cells, 

Characteristics.D*1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.C*1003 

Capacitors, Basic Formulas.A*1093 

Capacitors, Miniglossary.A*1066 

Capacitors, Product Selection Guide .A*l002 
Coils, Chokes, Inductors, 

Product Selection Guide.A*1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A«2272, C*1316 

Connectors, Miniglossary.C*1271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C*1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide.A* 1339 

DC Power Supplies, Product 

Selection Guide.D*1537 

Delay Lines, Product Selection 

Guide.A* 1503 

Dielectrics, Thermal Conductivity.B*1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B*1041 

EBCDIC Code...D-1086 

Encapsulation, Miniglossary.C* 1124 

Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 

Selection Guide.C-1631 

Fiber Optics, Miniglossary.B*11185 

Fiber Optics, Product 

Selection Guide.B«1204 

Filters, Power, Product 

Selection Guide.A* 1642 

Filters, Signal, Product 

Selection Guide.A* 1683 

IC Master.A-1740 

Instruments, Test & Measuring, 

Product Selection Guide.D*1210 

Interconnection Systems, Product 

Selection Guide..C* 1702 

Keyboards & Keypads, Product 

Selection Guide.B*1854 

Lamps, Lights, & Indicators, Product 

Selection Guide.B* 1126 

Logofinder & Trademark Directories...C*901 
Microwave Components, Product 
Selection Guide.... .A* 17 7 6 


Military Qualified Products List.B*1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide.B*1221 

Opto Semiconductors, Miniglossary 

.A»2169 

Oscilloscopes, Product 

Selection Guide.D*1426 

Panel Hardware, Product 

Selection Guide.C*1583 

Panel Meters, Analog & Digital, Product 

Selection Guide.D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A*2078 

Power Supplies, Miniglossary 

.A*2276, D-1541 

Power Supplies, AC, Product 

Selection Guide..D»2156 

Power Supplies, DC, Product 

Selection Guide.D*1537 

Protective Components (Fuses, 

Circuit Breakers, etc.). 

Product Selection Guide.B*1351 

Relay Contact Forms. B*1450 

Relays, Electromechanical, 

Miniglossary.B*1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes.A»1952 

Resistors, Product Selection Guide ...A*l867 
Servo Components, 

Miniglossary.B-1266 

SI Units, Basic Guide To, 


.A*1434, B-1472, C-1692, D-1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide....B»1673 
Symbols—International Authorities 

.A*1454, B»1064, C*1104, D«1166 

Thermal Components, Product 

Selection Guide.B-1886 

Thermal Conductivity of Dielectrics 

at Room Temperature.B»1916 

Thyristors/High Power Diodes, 

Miniglossary.A*2211 

Timers, Miniglossary.B« 1492, D« 1140 

Trademark & Logofinder Directories...C*901 
Transducers & Encoders, Product 

Selection Guide. B»1928 

Transformers, Product 

Selection Guide...A*2 215 

Voltage Drop Nomograph 

.A»2262, C«1469, C-1960 D*1718 

Wire & Cable, Product 

Selection Guide..... .€•! 755 

Wire Gauges—Diameter, Area, 

Copper Weight.C-1343, C*1759 































































Acceptance Angle 

The maximum angle within which light 
will be accepted by an element such as a 
detector or waveguide. In the latter, it is 
quantified as half the vertex angle of the 
cone within which optical power may be 
coupled into bound modes of a fiber. 

Aligned Bundle 

An assembly of fibers in which the coor¬ 
dinates of each fiber are the same at the 
two ends of the bundle, also called Coher¬ 
ent Bundle. 

Bend Radius 

The radius of curvature that an optical 
fiber can bend without breaking. 

Bundle 

Multiple optical fibers in a single housing 
used to transmit light or images. 

Cladding 

The low refractive index material that 
surrounds the core of the fiber to contain 
core light while protecting against sur¬ 
face contaminant scattering. In all-glass 
fibers, the cladding is glass. 


Effective Numerical Aperture 

The real numerical aperture of a fiber 
when the computed NA is not valid due to 
a change in the glass indices during the 
drawing and fusion process. 

Fiber Bundle 

A rigid, or flexible, concentrated assem¬ 
bly of glass or plastic fibers used to trans¬ 
mit optical images or light. 

Fiber Optic Light Guide 

A bundle of optical fibers arranged ran¬ 
domly for the purpose of transmitting en¬ 
ergy, not images. 

Fiber Optic Probe 

A flexible optical probe having a bundle 
of glass fiber arranged to transmit an 
image 

Gap Loss 

The optical power loss caused by space 
between axially aligned fibers. 

Image Transducer 

Any arrangement of a bundle of optical 
fibers that alters the shape of the image. 


For example, by a systematic regulation 
of the spacing of the fibers from the en¬ 
trance end to the exit end, a distortion of 
the image can occur that may be used to 
neutralize or compensate for the distor¬ 
tion introduced by the lens, prism or mirror 
components in an optical system. 

Large-Core Fiber 

Optical fiber with a large core, often a 
step-index fiber. “Large” is sometimes 
defined as greater than 85 pm. 

Multifibers 

An array of optically distinct fibers that 
are fused into one strand. They are used to 
keep the resolution efficiency of the 
smaller single fibers and eliminate diffi¬ 
culty in handling. Their specific usage is 
determined by their flexibility or rigidity. 

Packing Fraction 

The ratio of the active core area of the 
fiber bundle to the total area at its light 
emitting or receiving end. 

Plastic Fiber 

Fiber in which both the core and cladding 
are made of plastic. 


CLADDING N2 




(a) Light propagation in a step index fiber. 


(b) Path of light rays in a graded index fiber. 
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IMHPS Am BUUtS 

Your design deserves Shogyo qualify and reliability. 

You deserve... 

Shogyo Service...comprehensive, responsive and fast 
Shogyo Professionalism ...the helpful experience you need 
Shogyo Prices ... always competitive, usually better 

and... 

Shogyo Selection... with complete custom design capabilities 


Including a diverse offering of: 

• Incandescent lamps • Xenon flash tubes 

• Standard voltage lamps • Bulbs 

• Fluorescent lamps • Filaments 

• Neon lamps • Bases 


And featuring: 

• A comprehensive variety of styles, sizes, shapes,: 
volts, amps, watts, filament shapes, and terminals 
(wire, bi-pin, flanged, wedge, knerled, midget 
grooved, bayonet and slide base). 


The products illustrated represent only 
part of Shogyo's wide selection. 


Fbr immediate assistance and specific infoimation on the 
proc/udfsj you require: 

Dial 516-466-0911 or 
hW 516-466-0922 


fhr complete product listings and specificotionsi request our free catalog. 


SPECIFY SHOGYO. ELECTRONIC COMPONENTS AS GOOD AS YOUR DESIGN. 
Shogyo International Corporation 
Dept. EM, 287 Northern Boulevard, 

Great Neck, New York 11021-4799 
(516) 466-0911. Cable: SHOGYONEWYORK. 

Telex: 12218 & 4758024. FAX: (516) 466-0922. 


stme/o 
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Miniolure. Subminiolure, 
Microfniniolure. (Mid 
ICDUmiiim 

SHOKAI GUARANTEED PERFORMANCE AT THE 
WORLD’S LOWEST PRICES! 





• Engineered and Tested for Longer 
Lasting, Perfect Performance in 
Every Project 

• Ail Voltages... Shapes... Sizes— 
Standard Types or to Your 
Specifications 

• On-Time Deliveries—Direct from 
Our Overseas Factory 

• Also Available—Halogen, Xenon, 
Neon, Krypton, Fluorescent, 
Germicidal, Auto, Aircraft and 
Telephone Lamps for All 
Applications 

When you need OEM quality 
components, specify SHOKAI. The 
name you can depend on! 

Our proven record of reliable 
customer service and on-time deliv¬ 
ery is no accident. We control every 
aspect in the manufacture of our 
products. We selectively review and 
test each category of components. 


And we consistently ensure the 
highest standards of production and 
design. All resulting in an assortment 
of quality components designed to 
meet every customer need. That's 
why more and more component pur¬ 
chasers have turned to SHOKAI. 

And even if we don't have exactly 
what you need, we can custom 
make it for you, to your exact specifi¬ 
cations, in our own facilities. 

Insist on SHOKAI. For consistent 
quality, competitive pricing, and 
unbeatable values. 

We can also furnish other quality 
components, such as antennas, 
battery holders, buzzers, cables and 
cord sets, capacitors, connectors, 
microphones cartridges, 
potentiometers, speakers and tape 
heads. 

Give us a call today for all your 
electronic needs. 




SHOMI 


OnWiVMI M€f\STLTD. 

280 North Central Avenue 
Hartsdale, Nevi/ York 10530 
(914) 681-0700 • FAX (914) 681-0807 

You Can Stake your Reputation on Shokai! 
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The Sloan 
Company 

Indicator Lights 


“The Touch of Brilliance 
in Panel Design” 


You need a solution! 

You need it soon! 

We can help you and we will. 
You need well packaged LED’s. 
Standard bright? Super bright? 
Uitra bright? Muiti chip? 




We got’em! 

High Rel? 
Waterproof? 
Oiitight? 

No Problem! 


Maybe you have a high voitage 
circuit in a Radio Frequency 
sensitive environment. We 
handle that in every shape 
and size. 



For the last 30 years 
The Sloan Company has 
been providing the finest 
indicator lights avaiiabie. 

For miiitary appiications, 
it’s important to know 
that ail of our material 
and processes meet or 
exceed military specs. 

In the event that you don’t see what you are looking 
for here, cali us, you wiil find 
our staff most obiiging. You 
wili be pleasantly surprised 
to find how few you may 
have to order and how 
fast you can get them. 

Free sampies and 
prototypes avaiiabie. 

We wiil be glad for the 
opportunity toheipyou 
to find or deveiop the 
product you envisioned. 







The Sloan Company 

P.O. Box #367, 7704 San Fernando Road, Sun Valley, CA 91353 

Phone: (213) 875-1123 (818)767-1729 FAX: (818) 768-8326 TWX: (910) 498-2250 
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T-13/4 midget flanged base led 

MODEL 510_ 


r 

'h DIA. 

L 



/2 -- 

— 17/64 - 





-if 

-- 5/^ - 


I) 


9/32 DIA. 


The Model 510 six chip LED T13/4 Midget Flange Base lamp has abundant light 
output both front and side viewing, for use in indicator lights and other applications 
where the MS25237 (327,328, etc.) incandescent lamps are used. The six chips in 
one package give far greater light output totally than earlier single chip LEDs so that 
it compares favorably in use with the incandescent lamp it is intended to replace. 
Internal current limiting resistors allow for supply voltages from 5 up to 28 volts. 




CENTER CONTACT 
(ANODE) 

BASE 

(CATHODE) 



CIRCUIT BOARD MOUNT LED 



CIRCUIT BOARD MOUNT LED 

MODEL 220_ 



SUGGESTED MOUNTING 
HOLE PATTERN 

This is an extremely versatile device for a wide range of applications and space saving status 
indicator for horizontal mounting in printed circuit boards. The bi-level feature saves board 
space by cutting space requirements in half. Standard .100 Inch center to center distance of 
the leads make it easy for both assembly and servicing of the circuit board. 


CIRCUIT BOARD MOUNT LED 

MODEL 211_ 



Designed specifically for parallel mounting to printed circuit boards. Used where two or 
more indicator lights are needed in arrays of virtually any number. Close tolerance 
spacing makes assembly of the board with the front panel easy and trouble free. 


PANEL MOUNT LED 

MODEL 250_ 



Utilizes hermetically sealed solid state LEDs with high brightness and wide viewing 
angle. Can be supplied with standard, JAN Qualified, or JANTX LEDs. It can also be 
supplied with a current limiting resistor depending on your particular requirement. 
The Model 251 is supplied with an 0-ring for proper panel sealing. 
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The Sloan Company 

“THE TOUCH OF BRILLIANCE IN PANEL DESIGN” 


7704 San Fernando Road, P.O. Box 367, Sun Valley, CA 91353 
(213) 875-1123 • TWX 910-498-2250 • FAX: (818) 768-8326 


PANEL MOUNT LED 

MODEL 240_ 



.100 MIN 

PANEL 

THICKNESS 


This model uses high brightness LEDs mounted in easy press to fit bodies. Ideal for fast 
production, this model presses into place permanently, eliminating the need for mounting 
hardware. Uses straight terminal leads to which wires can be soldered directly or the leads 
can be hand soldered into PC boards either vertically or horizontally by bending the leads. 


PANEL MOUNT LED 

MODEL 241__ 


Identical to Model 240 but has solder loops in the terminal leads to accommodate up 
to two #20 AWG or smaller wires. Robust terminal leads are formed with the loops in 
opposite directions to keep the wires apart from each other. 



-- .440_j 

>- .150 

— 1/4 


^.030 

r 1 

r 


r=D/ 



g-D) 

1 


FITS UP TO TWO 
#20 AWG WIRES 



-4 U 


.100 MIN 
PANEL 
THICKNESS 


i I 

I— 5/16 —I U .280 J 



PANEL MOUNT LED 


PANEL MOUNT LED 


MODEL 252 



J 



1 /^ 


mm /“'I 

/V u. jM 


»• V32 , 

/ 4. PITS UP TO TWO 

/ #20 AWG WIRES 

4- 5/16-32 THREAD 


19/64 


Identical to the Model 250 except this model incorporates a standard package high 
bright LED. The Model 253 is supplied with an 0-ring for proper panel sealing. 


MODEL 5L3 




The mini-cartridge provides front panel indication in applications where space is at a premium. 
The Model 5L3 is one of the smallest panel mount LED on the market. A series resistor is available 
allowing operation from sources up to 28 volts. Lead wires are color coded for polarity and 
provide simple solder connections. A speed clip permits easy and positive panel installation. 


PANEL MOUNT LED 

MODEL 3L5_ 



^ LOCKWASHER 
HEX NUT 

// y- 5/16-32 THREAD 

Al/. . 



This rugged unit houses high bright T13/4 LEDs in an all metal threaded housing. 
Termination is by wire wrap posts or solder lugs. Built in current limiting resistors 
allow these units to be powered from sources up to 28 volts. 


PANEL MOUNT REAR RELAMP 

INCANDESCENT OR LED 
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The Sloan Company 

“THE TOUCH OF BRILLIANCE IN PANEL DESIGN” 


7704 San Fernando Road, RO. Box 367, Sun Valley, CA 91353 
(213) 875-1123 • TWX 910-498-2250 • FAX: (818) 768-8326 


PANEL MOUNT FRONT RELAMP incandescent or led 


MODEL 102S. 




body 5/16 hex 

5/16 HEX NUT 


Utilizes the T-1 flanged-based incandescent lamp or LED, An Internal 
silicone rubber pressure pad maintains electrical contact with the lamp 
and is an effective front-to-back of panel moisture seal. 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate QQ-N-290 Delrln per LP-392 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
HDWE-Brass SAE 72 Nickel Plate QQ-N-290 Phenolic per MIL-P-15035 Nylon 
MIL-M-20693 


MODEL 102SI 




This is the two-terminal version of the basic 102S Model. It is created by 
the addition of special insulating hardware (above) which includes a 
solder lug as the second terminal. 


NOTE 1—Both the 102S and the 102SI are available in four body styles: S-(above) 
provides a bright hex flange on the panel, SK-is a knurled flange, SS-a short 
low-profile hex, and SR-(above left) a small, plain flange. 

NOTE 2—The 102S and 102SI are available in several lens styles: Q, QB, DSC, DS, 
STD. (Contact Factory) 

NOTE 3—The 102 series can be furnished in a waterproof version, and can be RF 
shielded. (Contact Factory) 


PANEL MOUNT FRONT RELAMP incandescent or led 


MODEL 855S_ 




7/16 HEX NUT 13/32 HEX 

3/8-32 THREAD 


Among the features of the 855 Series are • Small Mounting Size • Front 
Relamping • Interchangeable Lens Assemblies. Contact pressure is main¬ 
tained by a silicone rubber pressure pad which seals out moisture front 
to back of panel. Uses T-13^ Flanged Base lamp, incandescent or LED. 


MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 

LENS-Butyrate LP-349 Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 
Anodize MIL-A-8625 Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 
CODE COLLAR-Nylon MIL-M-20693 

HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 
Linen Base Phenolic MIL-P-15035 


MODEL 855SI 



B 
i 

♦ 

13/32 HEX 
SHOULDERED INSULATOR 
3/8-32 THREAD 
FLAT INSULATOR 


The 855SI Model is the two-terminal version of the 855S Model. It Is 
created by the addition of special insulating hardware (above) which 
includes a solder lug as the second terminal. 

NOTE: Available in Lens styles—Q, QB, DSC, DS, STD. M, MB, D. SE. DDS, U 
and I, see last page. 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 
LENS-Lexan LP-393 Butyrate LP-349 Nylon MIL-M-20693 Brass SAE 72 
Aluminum 2024-T4 Nickel Plate QQ-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Nickel Plate QQ-N-290 


PANEL MOUNT FRONT RELAMP incandescent or led 


MODEL 856 


MODELS—121, 122—123, 124 



A two-terminal, front-relampable indicator light designed to use the T-1 3/4 
midget flange based incandescent bulb or LED. An internal silicone- 
rubber pressure-pad maintains electrical contact inside the lamp-body. 
It also provides an effective moisture seal front to back. 

NOTE: Available in lenses styles: Q, QB, DSC, DS, M and MB. 


w_9/16 max._h 

fBEHIND PANELI 



The 121 Model lamp holder is a two terminal, front relampable indicator 
light specifically designed for use with T-1 Midget Flange Based incan¬ 
descent or LED lamps. The 122 is a waterproof version of the 121. 

The Model 123 is the same but with the more conventional K6-32 screw 
body. The 124 is the waterproof version of the 123. 

Available in lens styles: STB, STC, DS, DSC, QB, Q. 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 Delrin per LP-329 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 
Nickel Plate QQ-N-290 

HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 


MATERIAL & PROCESSES 

BODY-Alum. 2024 Anodize MIL-A-8625 Nylon MIL-M-20693 Delrin per LP-392 
LENS-Lexan LP-393 Alum. 2024 Brass SAE 72 Anodize per MIL-A-8625 
Nickel Plate QQ-N-290 

HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
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PANEL MOUNT FIXED LAMP PANEL MOUNT FIXED LAMP 

NEON OR INCANDESCENT 


MODEL 857. 




A sub-miniature fixed neon, offering optimum light dispersion and direc¬ 
tion. Uses, Hi-Brightness or other NE-2 Series unbased bulb with or 
without resistors. Mounted in a % dia. hole with resistor, the Model 857 
can be used directly on commercial line currents (115 VAC). 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate QQ-N-290 General Purpose Phenolic 
LENS-Butyrate LP-349 

TERMINALS-Brass SAE 72 Tin Plate per MIL-T-10727 
HARDWARE-Brass SAE 72 Nickel Plate QQ-N-290 


MODEL 858 



Uses the T-2 unbased neon lamp or can be supplied with the T-1 or T-1% 
unbased incandescent lamp. It accommodates long neon lamps (C2A 
Type) without dropping resistor built-in, as well as short neon lamps 
(A1C Type) with dropping resistor built-in. When resistor is built-in It can 
be used directly on commercial line current (115 volts A.C.). For LED 
applications see note below. 

FOR LED APPLICATIONS LED can be supplied as a special in red, green 
and amber with or without built-in resistor. Voltage up to 28 volts 
available. (Contact factory). 


MATERIAL & PROCESSES 
LENS-Butyrate LP-349 

TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
TINNERMAN NUT-Carbon Steel Phosphate Oil Finish 
INSULATOR-General Purpose Phenolic 


PANEL MOUNT FIXED LAMP 

NEON OR INCANDESCENT 


MODEL 859 



Uses the T-2 unbased neon lamp and long neon lamps without dropping 
resistor or with dropping resistor. It can also accommodate short neon 
lamps (A1C type) with or without resistor. With resistor the 859 Series 
can be used directly with commercial current (115 volts A.C.). Incan¬ 
descent unbased lamps (T-1 or T-13^) can also be furnished. 


MATERIAL & PROCESSES 
LENS-Butyrate LP-349 

TINNERMAN NUT-Carbon Steel Phosphate Oil Finish 


PANEL MOUNT FIXED LAMP 

NEON OR INCANDESCENT 

MODEL 862_ 



L .1/2 --I 


The 862 series accommodates short (A1C) neon lamps only with no 
resistor built in. Useful where space is limited behind the panel and 
offers wire wrap^^ terminals for soldering. 


MATERIAL & PROCESSES 
LENS-Butyrate LP-349 

TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
INSULATOR-General Purpose Phenolic 
TINNERMAN NUT-Carbon Steel Phosphate Oil Finish 


PANEL MOUNT FIXED LAMP 

LED 


PANEL MOUNT FIXED LAMP 

INCANDESCENT/LED 


MODEL 1L3 




Designed for applications requiring LED indication without a lens. The 
1L3 Model provides high brightness in the smallest threaded metal 
body available in the industry. Termination is by wire leads. Built-in 
dropping resistors allow these units to be powered from sources up to 
28 VDC. 


MODEL 105S/1L5S 



15/64 



1/4 HEX NUT-^ 10-32 THREAD 


Featuring a T-1 unbased commercial or MIL-Spec. lamp. Standard unit has 
two V 2 " long leads. Longer leads furnished upon request. RFI shielding 
and waterproofed version available. The 1L5S is the LED indicator model. 


MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
HDWE-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-.02 Sq. Solid Cu. Tin plated for solderability 


MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 

LENS-Lexan LP393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
HDWE.-Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS-32 AWG Solid Cu. 
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PANEL MOUNT FIXED LAMP T-1 UNBASED INCANDESCENT/LED 

INCANDESCENT/LED PANEL MOUNT FIXED LAMP 


MODEL 106S/1L6- 



17/32 ^ 

- 19 / 641 - 9 / 32 ^ 

IPANELl 



7/16 DIA. 
13/160, 


3/8 HEX NUT 
LOCKWASHER 


3/8 DIA. LENS 
■"5/16-32 THREAD 


Specifically designed for use with T-1 unbased MIL-Spec., commercial 
incandescent or LED light source. Can be installed from front or rear of 
panel. 

The light source in Model 1L6 is a special high bright T-1 3/4 LED 
protruding from a metal body. No lens is provided. Built-in dropping 
resistors allow these units to be powered from sources up to 28 VDC. 
NOTE; The 1L6 is available in red only. 


MODEL 109/1L9 



The new flush mount design can be used only with any T-1 size LED or 
incandescent lamp, including the new super bright LED which gives 
luminous intensity and color never before possible in the T-1 size. LED 
colors include red, green and amber with red, green amber, clear and 
white transparent and translucent lens, and are available with or without 
a resistor and RFI shielding. 

The incandescent models offer the brightness and variety of incandescent 
colors, including red, green, amber, blue, white and clear with either 
transparent or translucent lens, and the option of RFI shielding. 


MATERIAL & PROCESSES 

BODY/HEX NUT/RD NUT-Brass SAE 72 Nickel Plated QQ-N-290 
TERMINALS-Brass SAE 72 Tin Plate MIL-T-10727 
LENS-Lexan LP-393 Nylon MIL-M-20693 


MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 
LENS-Lexan LP-393 

TERIVIINALS-26 AWG Stranded Cu. MIL-W-16878 24 AWG Solid Gu. MIL-W-16878 
HARDWARE-Brass SAE 72 Nickel Plate QQ-N-290 


PANEL MOUNT FIXED LAMP 

LED 


PANEL MOUNT FIXED LAMP 

LED 


MODEL 2L5 



This Series incorporate a red, green or amber T-1 size LED in an all-metal 
threaded body. Available with wire leads or wire wrap™ terminals. Two' 
kinds of color contrast lenses are provided. When unlit, the white or clear 
lens material alone is visible. When lit, the color LED shows through 
plainly, giving the appearance of a lens which changes color. 

Built-in dropping resistors allow these units to be powered from sources 
up to 14VDC. Model 2L501 available with superbright LED. 

Available with either a round body or flat sided “D” body for consistent 
terminal location and ease of tightening. ‘"Gardener—Denver 


MODEL 2L6. 



21/64^ 

MAX. PANEL THICKNESS 
3/64 3/16 



•WIRE WRAPTM 
POSTS 
.025 SO. 


FLAT WASHER 


'12-40 THREADED BODY 
^ INTERNAL TOOTH LOCKWASHER 


The 2L6 Model incorporates a red, green or amber T-13/4 size Hi-Bright 
LED in an all-metal threaded body, suitable for panel mounting. Large 
lens permits 180° visibility, up to 50 mcd. Termination is by wire-wrap'^'^ 
posts, or wire leads. Lenses available in transparent material for head-on 
viewing or translucent material for side viewing. Built-in dropping re¬ 
sistors allow these units to be powered from sources up to 14 VDC. Bodies 
come round or in flat sided “D” for ease of tightening and consistent 
terminal location. *Gardener—Denver 


MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 
LENS-Lexan LP'393 Nylon MIL-M-20693 
TERMINALS-Phosphor Bronze 3/4 Hard Tin Plate per MlL-T-10727 
Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per MlL-W-6986 Nickel Plate per QQ-N-290 


MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate per QQ-N-290 
LENS-Nylon per MIL-M-20693 or Lexan per LP-393 
TERMINALS-Phosphor Bronze- 3/4 Hard Tin Plate per MIL-T-10727 
Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate per QQ-N-290 


PANEL MOUNT FIXED LAMP 

HI-BRIGHT LED 


PANEL MOUNT FIXED LAMP 

LED/INCANDESCENT/NEON 


MODEL 2L7/2L703 



:35/64 
. 1 / 2 . 
CATHODE 
(-)t . 


•WIRE WRAP^f^ 
POST .025 SO. 


HEX 

NUT 




25/32 

^ 72 -MAX.- 
!mAX. PANEL- 
THICKNESS^ 


19/64^ 

MAX. 

-1/16 


1/4-40 THREADED BODY 


5/16 I 
DIA. ,23/64 
1 ' DIA. 


. ^13/32 DIA. INTERNAL TOOTH 

FLAT WASHER LOCKWASHER 


Utilizes a T-1 3/4 Hi-Bright LED. Permits 180° visibility, up to 50 mcd. The 
lens incorporates Fresnel rings and flutes which allow maximum distribu¬ 
tion of light output. Also available with plain lens (no flutes or rings). 
Termination is by wire leads or wire-wrap™ post. Built-in dropping resis¬ 
tors allow these units to be powered from sources up to 28 VDC. 2L703 is 
waterproof version. Bodies can be round or “D” type. 


MODEL 5L2/502 



These rugged aluminum cartridges incorporate LED, incandescent or neon 
light sources. Termination is by stainless steel pins suitable for use with 
a solder lug socket connector, wire wrap"^*^ post adapter or lead wire 
terminal connector. *Gardener—Denver 

Lens styles are flat or domed in transparent or translucent material. All 
lenses are furnished with fresnel rings for maximum distribution of light 
output. 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate per QQ-N-290 Nylon per MIL-M-20693 
LENS-Lexan per LP-393 

TERMINALS-Phosphor Bronze- 3/4 Hard Tin Plate per MIL-T-10727 
Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HDWE.-Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate per QQ-N-290 


MATERIAL & PROCESSES 
BODY-Aluminum 3003 Anodize MIL-A-8625 
LENS-Butyrate LP-349 Lexan LP-393 
TERMINALS-Stainless Steel 

HDWE.-General Purpose Phenolic Brass SAE 72 H.T. Spring Steel (Not shown). 
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CIRCUIT BOARD MOUNT FRONT RELAMP incandescent or led 


MODEL 101 
PARALLEL MOUNT. 


MODEL 111 

PERPENDICULAR MOUNT. 


-23/64—^1*-17/64LENS 

rnti 


I .24 DIA. 
7/32 DIA. I 




.10 


e 

< 



i4j—27/64 




LENS 

I .24 DIA. 
7/32 DIA. I 


.025 BODY 

JL 

typ.-H K- 


BEZEL 1--1/16 


Designed specifically for printed circuit board mounting. Uses any T-1 
flange based lamp. 


Same features as 101 Model but unit mounts perpendicular to surface of 
printed circuit board. 


MATERIAL & PROCESSES 
BODY-General Purpose Phenolic Nyion MiL-M-20693 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
Brass SAE 72 Nickel Plate per QQ-N-290 
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Berylium Copper 


MATERIAL & PROCESSES 
BODY-General Purpose Phenolic Nylon MIL-M-20693 
LENS-Lexan LP-393 Nylon MIL-M-20693 Aluminum 2024-T4 Anodize MIL-A-8625 
Brass SAE 72 Nickel Plate per QQ-N-290 
TERMINAL PINS-Brass SAE 72 Tin Plate MIL-T-20727 Berylium Copper 


CIRCUIT BOARD MOUNT FRONT RELAMP incandescent or led 


MODEL 864 
PARALLEL MOUNT. 


MODEL 874 

PERPENDICULAR MOUNT. 


Q7 Lens Shown 






1 V 

— 41/64- -f -1/2-- 

-1/8 


—1 


.50 


25/64 1 

ji 

-■- 1^ 

DIA. 

-i 1. 

r.e 

^ ^ \ \ 
BODY BEZEL ‘ 

.ENS 


Mounting Pin Dia. 1/32 


Mounting Pin Dia. 1/32 


Designed specifically for printed circuit board mounting. May be used 
where illumination is need for the circuit board area as well as enuncia¬ 
tion thru a panel. 

Lens styles available in two diameters: K6" (7 series) Q7, QB7, DSC7, DS7 
and V 2 " diameter (8 series) QB, QB8, DSC8, DS8. 


Same features as 864 Model but unit mounts perpendicular to surface of 
printed circuit board. Also available in two lens sizes. 


MATERIAL & PROCESSES ^ 

BODY-Brass SAE 72 General Purpose Phenolic Linen Based Phenolic MIL-P-15035 
Nylon MIL-M-20693 Nickel Plate QQ-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 
Nickel Plate QQ-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MiL-7-10727 Phosphor Bronze QQ-W-321 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 General Purpose Phenolic Linen Based Phenolic MIL-P-15035 
Nylon MIL-M-20693 Nickel Plate QQ-N-290 
LENS-Lexan LP-393 Nylon MIL-M-20693 Brass SAE 72 Aluminum 2024-T4 
Nickel Plate QQ-N-290 Anodize MIL-A-8625 
TERMINALS-Brass SAE 72 Tin Plate MIL-7-10727 Phosphor Bronze QQ-W-321 


T-1 SUB-MIDGET FLANGED BASE LED T-1% MIDGET FLANGED BASE LED 


MODEL 4L001. 


MODEL 5L001 


1/8 DIA. 
5/32 DIA. I 
3/16 DIA. I 



5/8 MAX.- 

h“17/64- 


, (ANODE) 

^CTR CONTACT 



LED \^INSUL 
BASE (CATHODE) 



(ANODE) 

CTR CONTACT 


BASE (CATHODE) 


The 4L001, available in diffused lens material is the Sloan T-1 based LED 
designed to offer diode reliability as a replacement unit in T-1 hardware. 
When maximum light output is desired using based LEDs in indicator 
applications, it is recommended that the lens be of transparent material 
with Fresnel rings. If translucent material is desired, then the lens should 
be without Fresnel rings. 


The versatile T-13^ based LED is available in red, green or amber. Viable 
voltage range is 2.1 volts to 28 volts with power dissipation up to 400mW. 
Built-in dropping resistors allow these units to be powered from sources 
up to 28 VDC. The higher voltage capability permits the Sloan T-13^ 
based LED to be used as direct replacement for incandescent bulbs in 
applications where light intensity is not critical but diode reliability is 
required. 
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GENERAL INFORMATION: 

• RFI shielding available with virtually all models. 

• It is wise to avoid using blue or green lenses with neon lamps. 

• It is also wise to avoid using blue lenses with LED lamps. 

• Ultra-bright, multichip and other exotic lamps available. 

• All materials meet or exceed applicable military specs. 

HOW TO ORDER 

Example 

LED 2L5 — RL — 

~T T 

Model No. Lens Color 

Transparent 
Red 
Lexan 

INCANDESCENT OR NEON 

855S — A — 

Model No. Lens Color 

Amber 

Gen. Purpose 


INCANDESCENT LAMP ELECTRICAL 

SPECIFICATIONS 

T-1 LAMPS 


LAMP 

VOLTS 

CURRENT 

(A) 

MSCP 

LIFE 
(K HRS.) 

INDUSTRY 
STD. NO 

FB60 

5 

.060 

.050 

100 

685* 

FB59 

28 

.024 

.150 

16 

— 

FB44 

18 

.026 

.150 

10 

* MS-24515 


T-1% LAMPS 


327 

28 

.04 

.340 

4000 

_ 

328 

6 

.20 

.600 

1000 

— 

387 

28 

.04 

.300 

7000 

— 


NEON LAMP ELECTRICAL SPECIFICATIONS 


LAMP 

WITH 

RESISTOR 

VOLTS 
A.C. OR 
D.C. 

AMPS 

NOMINAL 

WATTS 

NOMINAL 

LIFE 

RESISTOR 

A1B 

105-125 



25,000 

220K 

A1C 

105-125 



25,000 

47K 

A9A (NE-2E) 

105-125 



25,000 

100K 

C2A {NE-2H) 

105-125 



25,000 

30K 


NOTE: A1C and NE2H are high brightness. Other lamps available. 
Life figures for A.C—Life at D.C. V 2 A.C. (Approx.). 862 
Series cannot be supplied with resistor. We suggest that you 
do not order neon with Green or Blue lenses. 

IMPORTANT: The lamps shown represent the most popular types 
normally requested. MANY OTHER LAMPS ARE AVAIL- 
ABLE—PLEASE CONTACT FACTORY. 


COLOR TABLE 






BUTYRATE 

Color 


Translucent 

Translucent 

Transparent 

Red 

RL 

RLUC 

R 

RTF 

Green 

GL 

GLUC 

G 

GTP 

Blue 

BL 

BLUC 

B 

BTP 

Amber 

AL 

ALUC 

A 

ATP 

Clear 

CL 

— 

— 

CTP 

White 

— 

WLUC 

W 

W 


LED LAMP INFORMATION 

We have virtually any LED you want. The two basic sizes are T-1 and T-1% 
with flanged bases. The brightest varies with color, with green lowest to red 
highest. To order extra or super bright lamps simply add 01 or 04 to the 
model number. One more suggestion do not order LEDs with blue lenses. 


NO. 

LAMP TYPE 

T -1 

T- 1 % 

— 

Standard-Bright 

2 mcd 

3-8 mcd 

01 

Extra-Bright 

8-18 mcd 

15-18 mcd 

04 

Super-Bright 

20 mcd 

60-80 mcd 


IMPRINTING 

Lenses may be hot stamped, engraved, or opaqued and engraved so that the 
character only is displayed. 

The chart below designates type size available for hot stamping. Size of lens 
determines size of type that can be used._ 


TYPE 

ACTUAL SIZE ! 

WIDTH 

HEIGHT 

2 Pt 

.050 

.060 

6 Pt 

.060 

.080 

8 Pt 

.080 

.110 

10 Pt 

.090 

.120 

12 Pt 

.110 

.160 

NOTE: For other size type, contact factory. | 


DL — 5/20 

T “T 

Lens Style Voltage/current 

Domed 

Fresnel 


STD. 


Lens Style 
Standard 


— 327 

Lamp Type 


LENS STYLE 


STYLE 


DESCRIPTION 

Q 


Clear anodized bezel allows 

180® visibility. 

QB 


Same as Q lens except with 
black anodized bezel. 

DSC 


Clear anodized bezel prevents 
sidelight emission. 

DS 


Same as DSC lens except with 
black anodized bezel. 

STD 


Full 180® visibility. Maximum Illumination. 

M 


Large lens for maximum visibility from all 
angles. Engineered to offer the most 
uniform light distribution. 

Full 180® visibility. 

MB 


Same as M lens except with 
black anodized bezel. 

D 


Skirted lens covers metal parts for neat 
panel appearance. Large lighted surface 
assures positive indication. 

SE 


Edgellght for plastic panels. Small 
diameter light gasket minimizes 
wasted panel space. 

DDS 


DIMMER: Rotating outer collar changes 
light output from full to minimum. 

Rotation to dim can be clockwise or 
counter-clockwise. Easy adjustment 
with gloved hand. 

U 


UNLIMITED: Has no lens to diminish 
light output. Specifically suited to 

T-1% flanged based LED for 
maximum light output. 


120 SERIES 


STB 

# 

Full 180® visibility. Maximum illumination. 
Black bezel. 

STC 


Full 180® visibility. Maximum illumination. 
Clear bezel. 

QB 


Black anodized bezel allows 

180° visibility. 

Q 

# 

Same as QB lens except with 
clear anodized bezel. 


STYLES 




NOTE: Lens style may be flat or domed, 

FLAT 


plain or lensed, meaning that the lens is 



provided with internal concentric rings 



on the inner face and flutes on the sides, 

DOMED 


thus giving better light distribution. 
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RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 



not equal to 
approximately equal to 

Multiple 

10 l 2 

Prefix 

Symbol 

oc 

proportional to 

tera 

T 

< 

smaller than 

109 

giga 

G 

< 

smaller than or equal to 

106 

M 

« 

much smaller than 

mega 

> 

larger than 

103 

kilo 

k 

> 

larger than or equal to 

i(r3 

10-6 

mini 

TTI 

» 

much larger than 

ill 

= 

identical to or equivalent 

micro 


T 

increases 

10-9 

nano 

n 

4. 

decreases 

10-12 

pico 

P 


Quantity 

Symbol 

SI Unit 

Symbol 

Derivation 

acceleration 

a 

m s~^ 

— 

velocity/time 

acceleration due to 

g 

m s~^ 

— 

velocity/time 

gravity 

amount of substance 

n 

mole 

mol 

mole fraction (n) used 

amplification factor 


a ratio 

— 

— 

angle 

01,(Pl,ai 

— 

_ 

— 

angle of incidence 

i 

degree or radian 

0 

— 

angle of refraction 

r 

degree or radian 

0 

— 

angle, Bragg 

e 

number 

— 

— 

angle, critical 

c 

degree or radian 

0 


anode slope resistance 

Ra 

ohm 

a 

<1 

area 

A 

metres squared 

vt? 

/ X b 

atomic number 

Z 

a number 

— 

number of protons 

Avogadro constant 

L,Na 

number 

— 

— 

breadth 

b 

metre 

m 

fundamental unit 

capacitance 

c 

farad 

F 

charge/p.d. 

charge, electric 

Q 

coulomb 

C 

current x time 

charge on electron 

e 

coulomb 

C 

1-6 X 10-19 c 

conductance 

G 

ohm“l 


reciprocal of resistance 

current, electric 

I 

ampere 

A 

fundamental unit 

decay constant 

X 

a ratio 

— 

— 

density 

P 

kg m“^ 

— 

mlV 

distance along path 

s 

metre 

m 

fundamental unit 

efficiency 

ri 

a ratio 

— 

work output/work input 

electrochemical equiv. 

z 

gc-1 

— 

mass/charge 

electromotive force 

E 

volt 

V 

energy/charge 

electron 

e 

— 

— 

— 

energy 

E 

joule 

J 

Nm 

energy, kinetic 

Ek 

joule 

J 

N m. = l/2w\) ^ 

energy, potential 

h 

joule 

J 

N m. Fp = mgh 

Faraday constant 

F 

coulomb mol"^ 

C mor^ 

96,500 C mol-l 

field strength, electric 

E 

V m~^ 

— 

potential gradient: p.d./dist. 

field-strength magnetic 

H 

ampere-turns 

— 

current x no. of turns 

flux, magnetic 

0 

weber 

Wb 

e.m.f/rate of change of flux 

flux density 

B 

tesla 

T 

flux/area 

focal length 

f 

metre 

m 

— 

force 

F 

newton 

N 

kg m s“^ 

free energy 

AG 

joule 

J 

— 

frequency 

f 

hertz 

Hz 

oscillations/time 

gas constant 

r 

joule 

J 

energy 

half-life,radioactivity 

0/2 

second 

s 

fundamental unit 

heat capacity 

C 

JK-1 

— 

quantity of heat/temp, rise 

heat of reaction 

AH 

joule 

J 

heat energy 

heat capacity, specific 

c 

J K-1 kg-1 

— 

heat capacity/mass 

heat, quantity of 

Q 

joule 

J 

energy 







SI UNITS 


Quantity 

Symbol 

SI Unit 

Symbol 

Derivation 

height 

h 

metre 

m 

fundamental unit 

image distance 


metre 

m 

fundamental unit 

inductance, mutual 

M 

henry 

H 

induced e.m.f./rate of change of current 

inductance, self 

L 

henry 

H 

— ■ 

intensity of radiation 

/ 

a number 

— 

— 

latent heat 

L 

joule 

J 

quantity of heat 

latent heat, specific 

1 

Jkg-l 

— 

quantity of heat 

latent heat, molar 


joule mol 

J 

quantity of heat 

length 

1 

metre 

m 

fundamental unit 

magnetizing force 

H 

ampere-turns 

— 

— 

magnetic moment 

m 

Wb m 

— 

torque in unit magnetic field 

magnification, linear 

m 

a ratio 

— 

— 

mass 

m 

kilogramme 

kg 

fundamental unit 

mass number 

A 

a number 

— 

number of neutrons + protons 

molar volume 


(dm^) 

— 

volume of 1 mole 

molar solution 

M 

a ratio 

— 

moles/dm^ 

moment of force 

— 

N m 

— 

force X perp. distance 

neutron number 

N 

a number 

— 

number of neutrons 

number 

n 

— 

— 

— 

number of molecules 

N 

— 

— 

— 

number turns on coil 

n 

a number 

— 

— 

number order spectrum 

P 

a number 

— 

— 

object distance 

u 

metre 

m 

fundamental unit 

peak current 

to 

ampere 

A 

see current 

peak e.m.f. 

Eo 

volt 

V 

see e.m.f. 

period 

T 

second 

s 

fundamental unit 

permeability 

P 

Hm-^ 

— 

henry/metre 

permeability, vacuum 

Po 

Hm-1 

— 

— 

permeability, relative 

Pr 

a ratio 

— 

jU= P- 

^ Po 

permittivity 

e 

Fm-1 

— 

farad/metre 

permittivity, vacuum 


Fm-1 

— 

farad/metre 

permittivity, relative 

Ef, 

a ratio 

— 

^=e'o 

potential, electric 

V 

volt 

V 

energy/charge 

potential difference 

V 

volt 

V 

energy/charge 

power 

p 

watt 

w 

J s-1 

pressure 

p 

pascal 

Pa 

N m”^: force/area 

radius 

r 

metre 

m 

fundamental unit 

reactance 

X 

ohm 

a 

EJlo 

refractive index 

n 

a ratio 

— 

— 

resistance 

R 

ohm 

Q 

p.d./current 

resistivity, electrical 

P 

ohm-metre 

— 

resistance x length 

relative density 

d 

a ratio 

— 

Psub^Pwater 

r.m.s. current 

h.m.s 

ampere 

A 

see current 

r.m.s. voltage 

^r.m.s 

volt 

V 

see e.m.f. 

slit separation 

s 

metre 

m 

fundamental unit 

tension 

T 

newton 

N 

see force 

temperature, Celsius 

e 

degree C 

°C 

from kelvin 

temp, interval 

0 

degree 

°orK 

— 

temp, absolute 

T 

kelvin 

K 

fundamental unit 

thickness 

d 

metre 

m 

fundamental unit 

time 

t 

second 

s 

fundamental unit 

torque 

T 

Nm 

— 

see moment 

turns ratio 

T 

a ratio 

— 

"sec/^rim 

(unit of electricity) 

— 

kWh 

— 

kilowatt X hour 

velocity 

u,x> 

ms"l 

— 

distance/time 

velocity, angular 

CO 

second" 1 

s"^ 

angle/time 

velocity, e.m.waves 

c 

m 

— 

— ■' 

velocity of sound 

x> 

m s"^ 

— 

— 

volume 

V 

metre cubed 

m^ 

1 X b X h 

wavelength 

X 

metre 

m 

fundamental unit 

work 

w 

joule 

J 

force X distance (Nm) 

weight 

W 

newton 

N 

kg m s“^or mg 
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Ask us for solutions to your 
product lighting needs. 


SoLiCo pilot lights, indicator lights and lighted push¬ 
buttons come in a wide variety of styles and sizes 
for a broad range of products and applications. Give 
us your panel depth, required hole size, mounting 
method, lens size and style, material, and termina¬ 
tion. Chances are, we’ll have an inexpensive stan¬ 
dard part for your needs. We’ll even send you a free 
sample on request. 

Series 8000 Snap-in indicator 
Lights. Real time savers. Snap into 
.375" hole from front of panel. 
Pre-wired leads. Red, green, 
yellow or amber LED’s. Red 
or green neon. Lens bodies 
domed or flat, translucent or 
transparent. Bright, quick, 
easy. 

QM-100 Snap-in indicator Lights. Lens fits 

through panel front. Lamp snaps 
to it from back. Pre-wired 6" 
leads. Standard, blue or green 
neon lamp. 4 lens shapes, 6 
A colors. Rated at 125-250V. 
^(i 








Taiko K16 Series Lighted Pushbutton 
Switches. Incandescent or LED. In 
momentary, maintained, and indi¬ 
cator styles. Solder lug termi¬ 
nals, independent lamp 
terminals, and T1 BiPins 
for durability. Round, 
square, or rectangular. 
Lenses clear or in 5 colors. 
1,2, 3, or 4-pole double¬ 
make/double-break con¬ 
tacts. Fit %" round hole. 

Speciai items and speciai assistance, too. Con¬ 
tact our factory sales department for quick solutions 
to unique lighting demands. Technical aid is always 
available to help you find the 
light that’s best for your ap¬ 
plication. To find out just 
how many ways SoLiCo 
can help you see the 
light, call for our 
full-line brochure— 

(203) 527-3092 




Sorenson Lighted Controis, inc. 75 Locust Street, Hartford, CT 06114 
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FAX (619) 549-3520 Toll Free (800) 522-5546 


CLBRLOTE® LENS/MOUNTSFORT1 &T13/4LEDs 


FEATURES 

• Installs with finger pressure — no tools required 
— takes only six seconds 

• Increases viewing angle up to 180 degrees using 
either diffused or point source LEDs 

• Protects LED from being pushed back through panel 
— LED blackout 


• Moisture seals easily to panel with the application 
of common sealants 

• Intensifies apparent brightness up to 125% by the 
use of striated lines and fresnel rings 

• Guards against 1C damage by electrostatic dis¬ 
charge transmitted thru exposed LED 


SIMPLE TWO-STEP INSTALLATION 





1 ^ 



Snap the CLIPLITE into panel hole. 


wCm While holding the CLIPLITE tight to the panel with your 
finger, insert the LED into the CLIPLITE from the back. 


SPECIFICATIONS 


MATERIAL Lens — Polycarbonate; Spacer — Nylon, 
(U.L. Listed plastics). 

DESIGN Standard and low profile lens using fresnel 
rings and striated lines. 

MOUNTING Mounts thru front of panel. Mounting 
holes should be deburred but not chamfered. 

T1 size (SML 190, SMB 200) mounts in a .171+/-.002 
(4.34mm) hole on 1/4" centers. Panel thickness for SML 
190,1/32" to 1/16"; SMB 200, 1/16" to 1/8". 

T1 3/4 size (CLF 280, CLB 300) mounts in a .250+/- 
.002 (6.35mm) hole on 3/8" centers. Panel thickness 
for CLF 280, 1/16" to 1/8"; CLB 300, 1/32" to 1/4"; 
(panels less than 3/16", SPC 125 spacer available). 
Standard metal or plastic washers can be used to 
increase panel thickness if necessary. 


ORDERING CODES 

CLF 280 RTP 
MODEL -=» ^ 

SML 190 (T1 Size) Std. Hgt. 

SMB 200 (T1 Size) L/Profile 
CLF 280 (T1 3/4 Size) Std. Hgt. 

CLB 300 (T1 3/4 Size) L/Profile 
SPC 125 (Spacer for CLB 300) 

COLOR - 

RTP Red Transparent BTP Blue Transparent 

ATP Amber Transparent YTP Yellow Transparent 

GTP Green Transparent CTP Clear Transparent 


OEM PRICES 
QUANTITY 

100 

500 

1000 

SML 190 

.18 

.15 

.12 

SMB 200 

.18 

.15 

.12 

CLF 280 

.19 

.16 

.13 

CLB 300 

.19 

.16 

.13 

SPC 125 

.03 

.027 

.023 

All colors can be combined 

for price advantac 

je per line 

item. For higher quantity pricing contact VC 

)C. Prices 

subject to change without notice. 
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OUTLINE DRAWINGS 


SQL 360 


SMQ 250 


SQB 400 
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RECOMMENDED LEDs 


CUB ELITE® SQUARE LENS/MOUNTS FOR LEDs 


FEATURES 

• Enhances aesthetics, square design in both 
standard and low profile configurations 

• Mounts either as a single square lens or stacks in 
bar configuration 

• Increases viewing angle up to 180 degrees using 
either diffused or point source LEDs 


• Intensifies apparent brightness up to 140% by the 
use of striated lines and fresnel rings 

• Installs with finger pressure — no tools required 
— takes only six seconds 

• Guards against 1C damage from electrostatic 
discharge transmitted thru exposed LED 


EASY TWO-STEP INSTALLATION 



SPECIFICATIONS 

MATERIAL Lens — Polycarbonate; Spacer — Nylon, 
(U.L. Listed plastics). 

DESIGN Square lens, standard and low profile, fresnel 
rings and striated lines. 

MOUNTING Mounts thru front of panel. Mounting holes 
should be deburred but not chamfered. 

T1 size (SMQ 250) mounts in a .171+/-.002 (4.34mm) hole 
on 1/4" centers. Panel thickness from 1/16" to 1/8". 

T1 3/4 size (SQL 360) mounts in a .250+/-.002 (6.35mm) 
square punched hole on 3/8" centers. Panel thickness 
from 1/16" to 1/8". 

T1 3/4 size (SQB 400) mounts in .250+/-.002 (6.35mm) 
round hole on 3/8" centers. Panel thickness from 1/ 
32" to 1/4"; (for panels less than 3/16", optional spacer 
SPC 125 is available). 

Standard metal or plastic washers can be used to 
increase panel thickness if necessary. 

PUNCH SOURCES Porter Precision, Cincinnati, OH; 
Strippet, Houdaille Ind., Akron, NY; Unipunch Products, 
Buffalo, NY; Wiederman Co., King of Prussia, PA 


ORDERING CODES 

SQL 360 RTP 
MODEL--=□ 

SMQ 250 (T1 Size) L/Profile 
SQB 400 (T1 3/4 Size) L/Profile 
SQL 360 (T1 3/4 Size) Std. Hgt. 

SPC 125 (Spacer for SQB 400) 

COLOR - 

RTP Red Transparent BTP Blue Transparent 

ATP Amber Transparent ytp Yellow Transparent 
GTP Green Transparent CTP Clear Transparent 


OEM PRICES 


QUANTITY 

100 

500 

1000 

SMQ 250 

.18 

.15 

.12 

SQL 360 

.22 

.18 

.15 

SQB 400 

.19 

.16 

.13 

SPC 125 

.03 

.027 

.023 


All colors can be combined for price advantage per line 
item. For higher quantity pricing contact VCC. Prices 
subject to change without notice. 
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VISUAL COMMUNICATIONS COMPANY, INC. 


7920-G Arjons Drive 
FAX (619) 549-3520 


San Diego, CA 92126 U.S.A. 


IN CA (619) 549-6900 
Toll Free (800) 522-5546 



U.a PAT #4471414 
PORBGN PAT. PEND. 


SPECIFICATIONS 



SIMPLIFIED METHOD FOR 
CONNECTING PANEL MOUNTED T1 3/4 LEDs 

^ DESIGN — CONXRITE has a molded plastic body with self- 

■ contained 1/4 watt resistor. When an external resistor is required or 

« desired, CONXRITE is available without the built-in resistor. 

Z.- VERSATILITY — CONXRITE, with or without the ballast 

resistor, can be used on circuits from 3 to 28 volts. Panel thickness 
can vary from 1/32 to 1/4 Inch. Makes positive connection with either 
CLIPLITE (CLF 280, CLB 300), CUBELITE (SOB 400) lens/mounts 
or clip & ring mount. 

-, INSTALLATION — CONXRITE requires no assembly tools 

^ and provides a simple, fast, press-fit connection. Eliminates direct 

^ hard-wiring with potential heat damage to the LED during final 

I . ^ assembly. 

L..I COST-EFFECTIVENESS - CONXRITE enables pre- 

$I2E assembly of wiring harness precluding the need for hard-wiring 

. directly to the LEDs. Permits easy replacement of defective LEDs in 

final test and field service. CONXRITE helps lower labor costs. 



MATERIAL: Housing - Polypropylene (natural). 

Terminals - Phosphor bronze, tin plated. 

Resistor - 1/4 watt resistor values provides current 
limiting to 28 volts. 

MOUNTING: Mates with CLF 280 and CLB 300 CLIPLITE, SOB 
400. 

CUBELITE and the clip portion of the clip and ring 
mount. See specs on the CLIPLITE and CUBELITE. 
Panel Thickness - CLF 280 and clip mount, .110 
(2.79mm) max; CLB 300 and SQB400, .250 (6.35mm) 
max. (panels less than 3/16", SPC 125 spacer 
available). 

Soldering - Caution, excessive heat applied to 
contacts may cause damage to the plastic body. 
Hole Size - All mounts .250 +/-.002 (6.35mm). 

Hole should be deburred but not chamfered. 

NOTE: Trim LED leads to .275 +/-.010 (6.99mm). 

ORDERING CODES 

CNX 310 012 



CODE 

VALUE 

CODE 

VALUE 

000 

NO RESISTOR 

056 

560 OHMS 

012 

120 OHMS 

120 

1200 OHMS 

018 

180 OHMS 

220 

2200 OHMS 

033 

330 OHMS 




EASY INSTALLATION 



RESISTOR SELECTION GUIDE 



LED PANEL MOUNTS 



OEM PRICES 

QUANTITY 100 500 1000 

CNX 310 Without Resistor .55 .47 .39 

CNX 310 Without Resistor .72 .62 52 

All units and values can be combined for price advantage.For higher quantity pricing 
contact VCC. Prices subject to change without notice. 


OUTLINE DRAWING RECOMMENDED LED 

CNX 310 SPC 125 T13/4 SIZE 
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MINIATURE 

indicators 

1 

7920-G Arjons Drive San Diego, CA 92126 U.S.A. IN CA (619) 549-6900 

FAX (619) 549-3520 Toll Free (800) 522-5546 


CLOPLITE® ROUND / 

CUBELITE® SQUARE /INCANDESCENT INDICATORS 




FEATURES 

• Installs with finger pressure — no tools — takes 
only 6 seconds 

• Provides 180 degrees of visibility using transparent 
lenses 


SIMPLE TWO-STEP INSTALLATION 



Snap lens into panel hole. 


SPECIFICATIONS 


LAMPS Aged and selected, Bi-Pin base or 6" insulated 
wire leads. Voltages 5v, 14v and 28v. 1C compatible lamp 
also available. 

MOUNTING Lamps have special base for use with 
VCC’s lenses, connectors and PCB mounts. 

LENSES CLIPLITE (round). CUBELITE (square), 
standard and low profile, mount in .250 hole, panels from 
1/32" to 1/4" thickness. 

CONNECTORS CONXRITE, provides a fast press-fit 
connection to lamps mounted in CLIPLITE & CUBELITE 
lenses. 

PCB MOUNTS/SOCKETS P-C-LITE, methods of 
attaching lamps vertically and horizontally to PCBs. See 
CLIPLITE, CUBELITE. CONXRITE and P-C-LITE data. 


• Bi-Pin or wire lead lamps easily installed or replaced 

• Produces a brighter display than LEDs — provides 
extremely long life 



ORDERING CODES 

05 020 PIN 

LAMP VALUES- ^ T 


VOLTS AMPS MSCP LIFE HRS. 


05 

020 

.02 

25,000 

05 

060 

.05 

100,000 

14 

040 

.14 

16,000 

28 

024 

.15 

16,000 


LAMP BASE ~ 

W6 (6" WIRE LEADS) 
PIN (BI-PlN) 


OEM PRICES 


QUANTITY 

1 

50 

100 

500 

1000 

05 020 

1.14 

1.03 

.92 

.80 

.69 

05 060 

1.07 

.96 

.86 

.75 

.65 

14 040 

1.37 

1.23 

1.10 

.96 

.83 

28 024 

2.24 

2.02 

1.80 

1.57 

1.35 


For higher quantity pricing contact VCC. 
Prices subject to change without notice. 
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P“C“ILIITIE® PCB MOUNTS FOR T1 & T1 3/4 LEDs 

FEATURES: 


• Wave solders horizontally or vertically without special 
jigs or fixtures 

• Stabilizes LED during packaging and physically 
protects after assembly 

• Mounts flush, recessed or fully extended thru display 
panel without attachments 


• Height compatible with switches and other circuit 
board mounted components 

• Increases LED apparent brightness and viewing angle 
up to 180 degrees 

• Guards against 1C damage by electrostatic discharge 
transmitted thru exposed LED 


HORIZONTAL MOUNT 






"-n— 

LJ 

Snap LED into lens — insert LED leads through holes in 
mount base — close mount, bending leads into position. 


VERTICAL MOUNT 





n 




Snap LED into lens — insert LED leads through holes in 
mount — close mount. 


SPECIFICATIONS 

BODY — General purpose nylon (black). 

LENS — Plycarbonate. Flat top design using fresnel 
rings and striated lines. 

MOUNTING — PC Board horizontally or vertically on 
.100 inch hole centers. 

(PCL 490) Panel thickness from 1/64" to 3/16" thru a 
7/32" clearance hole. 

(PCR 740) Panel thickness from 1/32" to 9/32" thru a 
5/16" clearance hole. 

Permits full projection to flush mounting of the lens 
portion thru the panel. 

LED Standard LEDs. See Cliplite Lens Data Page for 
dimensional infomation. No attempt should be made 
to bend a lead with a stepped thickness. 


ORDERING CODES 

PCL 490 RTP 

MODEL_ ZZI 

PCL 490 (T1 SIZE) 

PCR 740 (T1 3/4 SIZE) 

COLOR__ 

RTP Red Transparent YTP Yellow Transparent 
ATP AmberTransparent CTP Clear Clear Transparent 

GTP Green Transparent BTP Blue Transparent 


OEM PRICES 

QUANTITY 100 500 1000 

PCL 490 .38 .32 .26 

PCR 740 .41 .35 .28 

All colors can be combined for price advantage per line 
item. For higher quantity pricing contact VCC. Prices 
subject to change without notice. 
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P = C = LflTIE® CIRCUIT BOARD SOCKETS FOR LEDs 



US & FOREIGN PAT. ISSUED & PEND. 


APPLICATION — P-C-LITEs are used as circuit board 
mounting sockets for status, logic, fault, detection lights. Also used 
for back panel lighting, front panel function lights and mounting of 
photodetection type devices. 

VERSATILITY - P-C-LITEs are relampable, no direct 
soldering to LED. PCH and SMD series mount horizontally, PCV 
series mounts vertically. The PCV can be installed on one side of the 
PCB while the LEDs are inserted from the reverse side of the board. 

DESIGN — P-C LITEs are manufactured from UL listed 
thermoplastics. LEDs can be inserted from either end of these 
sockets. Unique contact design permits automatic adjustment to the 
various sizes and shapes of LED leads. Also accommodate IR 
emitters, phototransistors and incandescent bi-pin lamps. 

INSTALLATION — P-C-LITEs are wave soldered 
(PCH/PCV) or surface mounted (SMD) to PCB along with other 
components. Sockets are provided with polarity identification. 
Molded standoffs permit easy board cleaning. Lock-type security for 
component leads in high vibration and shock environments. 


SPECIFICATIONS 


MATERIALS: 

MOUNTING: 


LED DATA: 


HOUSING - U.L listed thermoplastic (black). 
CONTACTS - Phosphor bronze, tin plated. 

PCH Series - Thru hole, horizontal mounting sockets, 
.035 (.89mm) holes on .100 (2.54mm) centers. 

(see pattern on next page) 

SMD Series - Surface mount, horizontal mounting 
sockets, .060 (1.52mm) X .060 (1.52mm) component 
pad size. 

(see pattern on next page) 

SMD 330 available on tape/reel. 

PCV Series - Thru hole, vertical mounting sockets, 
.035 (.89mm) holes on .100 (2.54mm) centers with 
optional .060 (1.52mm) holes for opposite side 
mounting. Same side mounting, delete the .060 
holes. 

(see pattern on next page) 

SPACER - Bivar, Series 908 nylon spacers or equal. 
Type - T1 dr T1 3/4 sizes. 

Leads - Min. .017 (.43MM) round or square. Max. .030 
(.76mm) thickness - .040 (1.02mm) width. 


LED LEAD DIMENSIONS 

MINIMUM - .017 (.43mm) round or square shape. 
MAXIMUM - .030 (.76mm) thickness - .040 (1.02mm) width 


HORIZONTAL MOUNT PCH & SMD SERIES 










) 

I 



ll 

3 

Insert LED - 

trim LED or bend LED leads for security. 



LED LEAD DIMENSIONS 
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P = C"LDTIE® OUTLINE DRAWINGS & ORDERING CODES 

THRU HOLE, HORIZONTAL MOUNT - PCH SERIES 


PCH330 


PCH 660 


PCH 990 



SURFACE MOUNT, HORIZONTAL MOUNT - SMD SERIES 


SMD330 


.25 




(6.35mm) 

I _ 

.. 



(.25mm) 

J' 




SMD 990 



-.175 TYP. 

(4.45mni) 

PCB PAD SIZE_^£|3 - [l3"o»iin DAn Cl VC 

01 TO .02 ^\SMD PAD SIZE 

LARGER THAN ^ .06 SO. 

FCXJTSIZE (1.52mm) 


- _ .250 — 

(6.35mm) 


SMD PAD PATTERN 


{B—EBtp—EBB]—EB- 

.250 + .250 H 

(6.35min) ' (6.35mm) 


THRU HOLE, VERTICAL MOUNT - PCV SERIES 
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DATA LINKS 
Receivers 



Starting 








EEM 





Rise time/Fali time 


Manufacturer 

Page No. 

Unidirectional 

Bidirectional 

Light Source 

BnRate(NRZ) 

(ns) (typical) 

Operating Temperature 

Dymec Inc. 

B-1206 


V 

LED 

100K Baud 

30V/ps max 

0°C - 30“C 

Interoptics 

B-1214 

V 

V 

650nm, 850nm 

100KB/sec-20Mb/sec 


-40°C-+100°C 

Litton Poly-Scientific 

B-1208 

V 






Meret Corp. 

B.1215 



PIN, APD 

Analog to 2GHz 
up to 200Mb/sec 


0°C - 55°C 

Optelcom Inc. 

B«1216 

V 

V 


6Hz - 75MHz Analog 

D.C. to 20Mb/sec Digital 


-20°C - +60°C 

Ross Engineering 

B-1217 

V 


LED 850nm 

20Mb/sec 

35 

0°C - 40°C 

Sharp Electronics/ 
Microelectronics Div. 

B-1218 

V 

V 

LED 

8Mb/sec 

30 

-20°C - +70°C 



V 

V 

Laser Diode 

32Mb/sec 


-20°C - +50°C 


Transmitters 


Manufacturer 

Starting 
EEM 
Page No. 

Unidirectional 

Bidirectional 

Light source 

Bit Rate (NRZ) 

Rise Time/Fall Time 
(ns) (typical) 

Operating Temperature 

Dymec Inc. 

B-1206 


V 

LED 

100K baud 

30V/ps max 

0“C - 70°C 

Interoptics 

B«1214 


V 

650nm, 850nm LED 

100Kb/sec - 20Mb/sec 

6 

-40°C-+100°C 

Litton Poly-Scientific 

B*1208 

V 






Meret Corp. 

B-1215 



LED, Laser 

Analog to 2GHz 
up to 200Mb/sec 


0°C - 55°C 

Optelcom Inc. 

B-1216 

V 

V 

LED, Laser 

6Hz - 75MHz Analog 
D.C. to 20Mb/sec Digital 


-20°C - +60°C 

Ross Engineering 

B-1217 

V 


LED 850nm 

20Mb/sec 

35 

0°C - 40°C 

Sharp Electronics, 
Microelectronics Div. 

B*1218 

V 

V 

V 

V 

LED 

Laser Diode 

8Mb/sec 

32Mb/sec 

30 

-20°C-+70°C 
-10°C - +50°C 


CABLE 
Loose Tube 



— 

IIIBIII General Purpose 

Heavy Duty (Direct Burial) 

Telecommnications (Aerial) 

Multipurpose 

III® 

Starting 

EEM 

Page No. 

Ail Glass 

PCS 


PCS 

All Glass 

PCS 

All Glass 

PCS 

Manufacturer 

Single 

Mode 

50-100 

Micron 

200 

Micron 

Single 

Mode 

50*100 

Micron 

200 

Micron 

Single 

Mode 

50-100 

Micron 

200 

Micron 

Single 

Mode 

50-100 

Micron 

200 

Micron 

interoptics 

B.1214 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 


Tight Buffer 




Standard 

Plenum: ■ ^ ■ ■ ■ ■ 

Breakout 


Starting 

Alt Glass 

PCS 

All Glass 

PCS 


All Glass 

PCS 


EEM 


50-100 

200 

Single 

50-100 

200 


Single 

50-100 

200 

Manufacturer 

Page No. 


Micron 

Micron 

IMXI0 

Micron 

Micron 


Mode 

Micron 

Micron 

Interoptics 

B*1214 

V 

V 

V 

V 

V 


V 

V 

V 


CONNECTORS 


Manufacturer 

Starting 
EEM 
Page No 

Style (Diamond, SMA, NTT, DIN47256, etc.) 

Single 

Mode 

Multi- 

mode 

Inner diameter range 

Connecting Loss (dB) 

Interoptics 

B-1214 

(all) 

V 

V 

125p-128p 

0.3dB typ. 

Litton Poly-Scientific 

B*1208 







DIODES 


Manufacturer 

Starting 
EEM 
Page No. 

Wavelength (nm) 

Output Povrer 
(mW) Typical 

Rise tIme/Fail time 
(ns) (Typical) 

Type 

Dymec Inc. 

B-1206 

820 

30uW 

6 

LED, GaAIAs 

Interoptics 

B-1214 

650, 850 

5-10pW 

6 

LED. GaAIAs 

Meret Corp. 

B-1215 

^20,1300 




Optelcom Inc. 

B-1216 

850, 1300 

-16dBm 


LED, Laser 

Sharp Electronics, 
Microelectronics Div. 

B-1218 

660, 780 

1,3 

100, 1 

GaAIAs 


B-1204 
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TWENTY YEARS OF EXPERIENCE 


manufactures a broad range of custom-designed, high 
loss, ^ort distance fiber optics-based products with 
diverse applications. We will work with you in the concept 
and design of any device that involves optical sensing or 
transmission and wili manufacture single prototypes or 
large production runs. Most prototypes are shipped within 
one week of design completion. 


FIBER OPTIC EQUIPMENT & ACCESSORIES 


m Reflective 
Multi-Channel 
Custom 
Read Heads 


iiiiigiiiilsiiiiaiiii 

• Single or multichannel 

• Bar code readers 

• Lottery tictet readers 

• Pattern recognition 

• Edge detectors 


ILLUMINATION 

• QC and inspection 

• Signalization 

• Custom microscope lights 

• Optical curing (UV light) 

• Suigical illumination 


PHOTOELECTRIC CONTROLS 

• Microfiche 

• Missing parts detection 

• Automatic inspection 

• Sorting 

• Fracture detection 


4680-B East Los Angeles Avenue * Simi Valley, California 93063 


For manufacturers’ sales offices, see yellow pages 
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To Solve HV Isolation, EMI/RFl, 
Follow Our 5 Step Procedure & 

Analog Instrumentation Links 



It's never been easier to solve 
system integration and inter¬ 
connection problems using 
fiber optic links and modems. 
With this easy-to-use technol¬ 
ogy, you can determine what 
link or modem you need simply 
from the tables on these pages. 
This 5 step procedure will lead 
you to the right model every 
time. Select: 


DC to 10kHz 


1,000 Meteis 


OEM/PC Board Mount 


Field Instrument 


OEM/PC Board Mount 


Analog (Link) 

0 Signal Bandwidth (Input) 
0 Transmission Distance 
0 Usage 
o Power Source 
0 Signal Amplitude (Output) 


OEM/PC Board Mount 
Bench/Lab/Stand-alone 


OEM/PC Board Mount 


Digital (Modem) 

m Interconnect 
Q Data Protocol 
Q Transmission Distsmce 
Q Power Source 
Q Key Features 

If you'd like more informa¬ 
tion about a specific link or 
modem, or if you have re¬ 
quirements that are not 
addressed by one of these 
products, assistance is only 
a telephone call away. 


Current Loop 


1,000 Meters 


OEM/Industrial 


Digital Communication Modems 


Computer to Computer 
Computer to Peripheral 
SCADAto SCAD A 
Electronic Meter 
to Processor 

Computer to Telephone 
Une 

SCADA to Telephone Line 
Electronic Meter to 
Telephone Line 


RS232C, 

485 and others 


2,000 Meters 


1,000 Meters 


IDYMEC 


Quality In... • High Resolution Data Conversion 

• Analog Custom Manufacturing & Engineering 

• Measurement & Control Using Analog Fiber Optics 


B-1206 
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& Ground Loop Problems Easily... 
Call DYMEC at (617) 729-7870. 


o 

Power Source 

0 

Signal Amolitude 

Order Model 

Transmitter/Receiver 

+15V, +5V DC 

±1V, ±5V.±10V Single-ended 

6711/6712 


±1V,±5V,±10V Differential 

6713/6712 

115VAC 

±1V, ±5V,±10V Single-ended 

6721/6722 


±1V,±5V,±10V Differential 

6723/6722 

220VAC 

±1V. ±5V.±10V Single-ended 

6731/6732 


±1V,±5V,±10V Differential 

6733/6732 

±15V. +5V DC 

+1V, Single-ended 

5711/5712 


±5V, Single-ended 

5714/5715 


±10V, Single-ended 

5717/5718 


±1V Differential 

5719/5712 


±5V Differential 

5720/5715 


±10V Differential 

5721/5718 

Internal Battery, 

±10V,±30V,±120V orlKVAC, 

AIS™ Series One™ 

12VDCor nSVAC 

Differential 


±15V, +5V DC 

+1V Single-ended 

5601/5602 


±5V Single-ended 

5604/5605 


±10V Single-ended 

5607/5608 


+1V Differential 

5614/5602 


±5V Differential 

5615/5605 


±10V Differential 

5616/5608 

+5.5Vto+15VDC; 3.6mW 

±500mV, Single-ended 

5611/5612 

Self-Powered 
(4500 Hr. Battery Pack) 

±500mV, Single-ended 

5651/5652 

+11.5 V to+20 V DC 

±1V, ±0.5V,+1V,+2V 

5661/5662 

+n.5Vto+20VDC 

±1V, ±5V,±10V Single-ended; 1-Ch 

6611/6621 

(Optional Battery Pack Available) 

±1V, ±5V,±10V Single-ended; 2-Ch 

6612/6622 


±1V, ±5V,±10V Single-ended; 3-Ch 

6613/6623 


±1V, 15V.+10V Single-ended; 4-Ch 

6614/6624 

loop powered; transmitter 
+15V; receiver 

4-20mA Current Loop In/Out 

5911/5912 





NOTE 

Transmitters and re¬ 
ceivers within these 
model families may be 
intermixed with 
regards to power 
source, usage, and/or 
signal amplitude. 
Example: A ± IVFS, 
board-mount trans¬ 
mitter (5711) may be 
connected to a ± lOV 
output, AC powered, 
stand-alone receiver 
(6732). 


SEE NOTE 


SEE NOTE 



■1 

5 

SBu 

1^1 

Order Model 

Transmitter/Receiver 




Computer Port 

Optional AC Wail Adapter 

Complete Isolation 

Complete EMI/RFI Immunity 
Complete Data Security 
Transparent Operation 

5810 Series 

Computer Port 

Battery Power Pack 

Optional AC Wall Adapter 
Optional Solar Power 

Full-function Hayes® Modem 
Complete Isolation 

Complete EMI/RFI Immunity 
Transparent Operation 

Iso-Modem™ (Data only) 
or 

Iso-Comm™ (Voice/Data) 



DYMEC INCORPORATED □ 8 Lowell Avenue □ Winchester, MA 01890 
(617) 729-7870 □ FAX: (617) 729-1639 □ TWX: (710) 348-6596 
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24060-3100 

800-336-5917, FAX 703-953-1841 
TWX 710-875-3694 


From Fiber Optic Components to Complete System Engineering Capabilities... 
We Speak the Language of Light 


Building on thirty years of experience in the design and manufacture 
of precision, miniature electronic assemblies, Litton Poly-Scientific 
has become a recognized supplier for a broad range of fiber optic 
components and systems. From simple point-to-point links to 
complex data bus or LAN networks, our expertise covers a wide 
variety of digital and analog data transmission systems for military, 
industrial and commercial applications. 

We can work to your specifications or design and manufacture sys¬ 
tems or sub-systems to meet your specific requirements. 


Our active components include transmitters, receivers, transceivers 
and repeaters in traditional, hybrid and rack-mounted versions. 
Passive components include WDMs, low loss couplers, fiber optic 
rotary joints and extensive experience with various fiber types, cable 
harnesses and connectors. 

The following pages are designed to give you an overview of our 
product and systems capabilities. 


Fiber Optic Data Bus and Sensor Systems for Land, Sea, Air and Space Applications 


Because of the inherent advantages of fiber when compared to 
hardwire communication networks, Litton has pioneered the research 
and development of single and dual fiber linear data bus technology. 
Recent progress in improving both active and passive components 
for access on and off the bus has resulted In the viability of this topol¬ 
ogy for a variety of large system applications. For each node, our hy¬ 
bridized digital transmitters and receivers feature high launch power, 
superior sensitivity and wide dynamic range. The extremely low 
excess loss of our bi-directional couplers has dramatically increased 
the number of system taps. 

When compared to token ring or star topologies, a linear bus offers 
many unique advantages. From the standpoint of installation, modifi¬ 
cation and future growth, the simple architecture of the linear bus 
makes it a more cost-effective option. The star requires home-runs of 
fiber from a central location to each node. If the star Is damaged, it is 
highly probable that a significant portion of the bus will become 
inoperative. In addition, the star is labor and material intensive. Al¬ 
though the ring (particularly those involving token passing protocols) 
addresses these concerns, it retains the potential for data transfer 
problems. These include accumulated jitter, additive effects of error 
and bypassing failed devices on the bus. 

We are familiar with a wide variety of data bus topologies including 
MIL-STD-1773, ARINC 629 (DATAC), and HSDB. Let us put our 
experience and expertise to work for your next system application. 



MIL-STD-1773 Single Fiber Linear Data Bus 


Duai Fiber Linear Data Bus 


Asymmetric 




Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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Miniature, Hybridized Transmitters and Receivers for 
Point-To-Point and Data Bus Applications 

AC or Edge-coupled with data rates up to 50 Mbps Manchester. Transmitters with high 
launch power, and receivers with superior sensitivity and broad dynamic range. TTL and 
ECL compatible (interface circuits may be required). Qualifiable to MIL-STD-883. Due to 
ongoing development, specifications are subject to change. 



Type 

Data Rate 

.. Part No. 

Electrical 

Interfaces 

Dynamic 

Range 

(min) 

Peak Launch 
Power 

Into lOOn Fiber 

Peak Rx 
Sensitivity 
(min) 

Wavelength 

Supply Voltage 
Requirements 

Special Features 

Hybrid 

Digital Tx 

DC to 50 Mb/s 

Manchester 

Encoded 

E03519-X* 

+/-3V 

differential 

N/A 

-7dBm 

N/A 

850nm 

+/-5 


Hybrid 

Digital Rx 

AC coupled 

50 Mb/s 

Manchester 

Encoded 

E03546-1 ** 

ECL 

20dB 

N/A 

-34dBm 

10 ® BER 

850nm 

+/-5 

+/-15 

• 16 bit preamble 
required for 

Burst Manchester 

Hybrid 

Digital Rx 

AC coupled 

20 Mb/s 

Manchester 

Encoded 

. E03546-2** 

ECL 

20dB 

N/A 

-36dBm 

10 ® BER 

850nm 

+/-5 
+/- 15 

• 16 bit preamble 
required for 

Burst Manchester 

Hybrid 

Digital Rx 

Edge coupled 

Up to 2 Mb/s 
Manchester 
Encoded 

E03553-1 ** 

TTL 

20dB 

N/A 

-42dBm 

10® BER 

850nm 

+/-5 
+/- 15 

• Fanout 5 LS loads 

• DATAC compatible 

• Burst Manchester 

Hybrid 

Digital Rx 

Edge coupled 

Up to 1 Mb/s 
Manchester 
Encoded 

E03553-2 ** 

TTL 

20dB 

N/A 

-42dBm 

10® BER 

850nm 

+/-5 
-(-/-15 

• MIL-STD-1773 Compatible 

• Fanout 5 LS loads 

• Burst Manchester 

Hybrid 

Digital Rx 

Edge coupled 

Up to 4 Mb/s 

NRZ 

E03553-3 ** 

TTL 

20dB 

N/A 

-42dBm 

10 ® BER 

850nm 

+/-5 

+/-15 

• Fanout 5 LS loads 

• Burst Manchester 

Hybrid 

Digital Rx 

Edge coupled 

Up to 20 Mb/s 
NRZ 

E03553-4 ** 

TTL 

20dB 

N/A 

-35dBm 

10 ® BER 

850nm 

+/-5 
+/- 15 

• Burst Manchester 

Hybrid 

Digital Rx 

Edge coupled 

Up to 50 Mb/s 

Manchester 

Encoded 

E03553-5 ** 

ECL 

20dB 

N/A 

-28dBm 

10 ® BER 

850nm 

+/-5 
+/- 15 

• Burst Manchester 


-X denotes LED type, number of LEDs, launch power and fiber type. 

dash numbers will vary depending ori fiber type, fiber length, number of detectors and connector type. 


Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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Fiber Optic Products 

1213 North Main Street 
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800-336-5917, FAX 703-953-1841 
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Many of our transmitters and receivers are 
custom-built according to the special needs of 
our customers. Listed below are representa¬ 
tive examples. A variety of packaging and 
connector options are available. Transmitters 
and receivers available with 1300nm sources 
and detectors. 


• Analog systems 

• Digital systems 

• Video systems 

• RS 232 and RS 422 



Type 

Data Rate 

Part No. 

Electrical 

Interfaces 

Dynamic 

Range 

(min) 

Peak Launch 
Power 

Into 100|i Fiber 

Peak Rx 
Sensitivity 
(min) 

Wavelength 

Supply Voltage 
Requirements 

Package 

Dimensions 

Special Features 

Video Tx 

Link Bandwidth 

EO350M 

RS 170 

N/A 

-lOdBm Flat Field 

N/A 

850nm 

110 VAC power 
supply included 

1 "x5"x3" 

For use with E03541-1 

Video Rx 

SHz-IO MHz 

E03541-1 

RS 170 

8dB 

N/A 

-32dBm 

850nm 

110 VAC power 
supply included 

1 "x5''x3" 

For use with EO3501-1 

Digital Tx 

DC-50Mb/s 

NRZ 

EO3520 

50 ohm 
Terminated 
3\/ max 

N/A 

-lOdBm 

N/A 

850nm 

+/-.5 

1 "x3"x2" 

For use with EO3560 
or E03548 

Digital Rx 

100 Kb/s to 

50 Mb/s 

NRZ 

EO3560 

TTL 

15dB 

N/A 

-32dBm 

10 ® BER 

850nm 

+/-5 

1 "x3"x2" 

For use with EO3520 

Digital Rx 

Edge Coupled 

Up to 12 Mb/s 
NRZ 

E03548-1 * 

TTL 

20dB 

N/A 

-35dBm 

10® BER 

■ 

850nm 

110 VAC power 
supply included 

1 "x5"x3'' 


Digital Rx 

Edge Coupled 

Up to 12 Mb/s 
NRZ 

E03548-2 

TTL 

8dB 

N/A 

-45dBm 

10® BER 

850nm 

110 VAC power 
supply included 

1 "x5"x3" 

APD detector 

RS 232 

Tx/Rx 

DC to 100 Kb/s 
NRZ 

E03675 

RS 232 

25dB 

-lOdBm 

-34dBm 

10®BER 

850nm 

110 VAC power 
supply included 

1"x3"x3'' 

One pair constitutes a set 

RS 422 

Tx/Rx 

DC to 100 Kb/s 
NRZ 

E03674 

RS 422 

25dB 

-lOdBm 

-35dBm 

10®BER 

850nm 

110 VAC power 
supply included 

1.3"x3"x3" 

• Suitable for star coupler (LAN) 

• DTE or DCE 

• One pair constitutes a set 


* Lower data rates are available with improved sensitivity. 


Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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Rack-Mounted Transmitter and Receiver Systems 


Many of our traditional components are available in modular, 19" rack-mounted 
versions.Ten bays can accommodate up to eighteen standard transmitters and re¬ 
ceivers plus a common power supply. Connected to a 110 VAC outlet, it has a 
master on/off switch and a fuse for protection from overloads. 

All connections (electrical and optical) are on the backplane of the modules. SMA re¬ 
ceptacles for optical interfaces and BNC connectors for the electrical interface are 
standard. Other connector interfaces are available upon customer request. 






Type 

Data Rate 

Part No. 

Electrical 

Interfaces 

Peak Launch 
Power 

Into100|i Fiber 

Peak Rx 
Sensitivity 

Dynamic 

Range 

Wavelength 

Supply Voltage 
Requirements 

Special Features 

Digital Tx/Rx 
Edge Coupled 

Up to 12Mbps 

EO3603-1 

SOohm 

terminated 

3V max 

-lOdBm 

-3SdBm 

20dB 

aSOnm 

+!-12 

1 Tx -h 1 Rx per module 

Video Tx 

Link 

Bandwidth 
5Hz-10MHz 

EO3606-1 * 

RS 170 

-lOdBm 

Flat Field 

N/A 

N/A 

850nm 

+!- 12 


Video Rx 

EO3608-1 * 

RS 170 

N/A 

-32dBm 

8dB 

850nm 

+/- 12 


Digital Tx/Tx 

DC - 50Mb/s 
NRZ 

EO3609-1 

SOohm 

terminated 

3V max 

-lOdBm 

N/A 

N/A 

850nm 

+1-5 

2 Tx's per module 

Digital Rx/Rx 
Edge Coupled 

50Mb/s 

Manchester 

E03633-1 

TTL 

N/A 

-28dBm 

ISdB 

850nm 

+/-12 
+/-S 

2 Rx's per module 

Digital Tx/Tx 

DC - 50Mb/s 
Manchester 

E03635-1 

SOohm 

terminated 

3V max 

-lOdBm 

N/A 

N/A 

850nm 

+/-5 

2 Tx's per module 

Dual Channel 

RS 232 

DC - lOOMb/s 
NRZ 

EO4304-1 

RS 232 

-ledBm 
(50 p) 

-38dBm 

25dBm 

1300nm 

+/- 12 



* 1300nm options available. Consult factory. 

Note: E03600-2 Rack Enclosure/Power Supply required for above modules. 


Call us toll-free.at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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Low-Loss, Bi-Directional Couplers 


Our multi-mode symmetric and asymmetric couplers can be used in "stand-alone" or linear 
data bus applications. Designed for use in harsh environments, couplers without connectors 
will operate in temperatures ranging from -60° to 200° C. Various fiber sizes and types in a 
variety of split ratios are available. Single mode couplers available upon request. 


Part No. 

Type 

Pigtail 

Length 

Excess 

Loss 

Split Ratio 
Tolerance 

I Package Size | 

Length 

Diameter 

F03666 

Asymmetric 

> .5 meter 

Typically 

S.2dB 

N/A 

4.0’ 

.375" 

F03668 

Symmetric 

50/50 

> .5 meter 

A<1.0clB 

B<1.5dB 

A +/- 5% 

B +/- 8% 

4.0" 

.375” 

F03669 

Symmetric 

90/90 

> .5 meter 

coco 

SS 

VI VI 
<CQ 

A W- 3% 

B +/- 5% 

4.0" 

.375" 

F03662 

Symmetric 

Custom 

Please call for more information. 

4.0" 

.375" 



Wavelength Division Multiplexers 


As their name implies, WDMs enable multiple channels of analog and/or digital data to be 
multiplexed, transmitted over a single fiber and demultiplexed at the other end of the data link. Our 
standard WDM configurations will perform either as multiplexers or demultiplexers. 


Part No. 

Type 

Fiber 

Size 

Pigtail 

Length 

Channel 

Capacity 

Wave¬ 

length 

Range 

Typical 

Insertion 

Loss 

Crosstalk 

Isolation 

Operating 

Temperature 

Range 

I Package Size | 

L 

w 

H 

FO3650 

Diffraction 

Grating 

100/140 

standard; 

others 

available 

1 meter 
standard 

6 

400-1 eOOnm 

4dB 

-30dB 

-60°to125°C 

3.01" 

0.75" 

0.75" 

F03652 

Diffraction 

Grating 

100/140 

standard; 

others 

available 

1 meter 
standard 

15 

400-1 eOOnm 

4.5dB 

-30dB 

-60°to125°C 

3.3" 

1.5" 

1.5" 

F03655 

Dichroic 

Filter 

100/140 

standard; 

others 

available 

.5 meter 
standard 

2 

850/1300nm 

1.5dB 

<30dB 

-eO" to 125*^0 

4.0" 

Diameter 

.375" 



Fiber Optic Rotary Joints (FORJ) 


A FORJ provides the same unlimited rotational freedom for fiber optic systems that the slip ring has 
long provided for electrical systems. Custom built and standard FORJs are available in two distinct 
types: 

On-Axis FORJ: a compact totally passive single fiber device which occupies the centerline of 
rotation. 

Off-Axis FORJ: a multi-channel active/passive device with 4" bore. Our ownspecial repeaters 
are required. Data rate up to 50 MBits/sec. 

In addition to the standard parts below Poly-Scientific specializes in custom designs to meet your 
requirements in fiber size, wavelength, pigtail lengths, connectors and mounting requirements. 


FORJ 

Type 

Part No. 

Outside 

Diameter 

Length 

Fiber Size 
(urn) 

Wavelength 

(nm) 

Pigtail Length 
Each End (m) 

Connec¬ 

tion 

Insertion 

Loss 


F03585-1 

.75" 

2.16" 

50/125 

800 - 900 

1 

None 

50/125 is 2.5 ± .5dB 

On-Axis 

F03585-2 

.75" 

2.16" 

100/140 

800 - 900 

1 

None 

100/140is1.75±.25dB 

Multi-Mode 

F03585-23 

.75" 

2.16" 

50/125 

800 - 900 

1 

906 SMA 

200/230 is 1.75 ±.25dB 


F03585-24 

.75" 

2.16" 

100/140 

800 - 900 

1 

906 SMA 



F03585-22 

.75" 

2.16" 

200/230 

800 - 900 

1 

906 SMA 


On-Axis 

F03581 

1.26" 

3.45" 

10/125 

1300 

10 

None 

10/125 is 2.5±.5dB 

Single-Mode 

F03588 

1.26" 

3.68" 

10/125 

1180-1580 

10 

None 


Off-Axis 

F03595 

7.8" 

1.5" to 

N/A 

N/A 

1 to 10m 

906 SMA 

N/A 


(1-5 Channels) 


3.0" 




BNC 




Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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Fiber Optic Sensor Systems Using a Common Sensor Interface 


In some cases a data bus represents only a partial solution to the needs of 
the fiber optic system designer. Our work with data bus and sensor 
technology gives us the ability to configure a total, turn-key approach to 
your specific system requirements. 

The combination of a common interface for different sensors and the ability 
to optically multiplex several sensors has system cost, size, weight and 
maintainability advantages. Utilizing common optical modulation as the 
foundation, our system uses passive fiber optic sensors based on the 
principle of wavelength division multiplexing. WDM sensors can be adapted 
to measure position, pressure, temperature and small displacements. 

The system consists of a broadband source, power splitter, sensor(s), 
optical demultiplexer, and detection and decode electronics. Connected by 
dual fibers, the interface electronics are usually located some distance from 
the sensor(s). 

As much of our current development efforts focus on aircraft networks, we 
are familiar with harsh environment and MIL-SPEC system applications. 



Fiber Optic Sensor System Biock Diagram 



Optical Sensors 


Environmental (pressure, temperature, etc.) and 
position (rotary and linear) sensors are available or 
can be designed and manufactured to meet your 
specific needs. Please contact us with your 
requirements for additional information on compo¬ 
nents or complete sensor systems. 




Part No. 

Type 

Max 

Insertion 

Loss 

Min 

1/0 

Ratio 

Wave¬ 

length 

Output 

Range 

Channel 

Pitch 

Nominal 

Channel 

Width 

Nominal 

Fiber 

Type 

Coding 

Type 

Coding 

Format 

Resolution/ 

Travel 

Package 

Size 

F03571 

Linear 

Position 

Transducer 

IldB 

lOdB 

720-950nm 

19nrn 

9.8nm 

50/125 
step 
index 
NA .22 

absolute 

Gray 

Code 

Up to 12 bits 

^^^pto 

7 inches 
stooke 

2" X 4" X .87" 

F03577 

Rotary 

Position 

Transducer 

IldB 

lOdB 

720-950nm 

19nm 

9.8nm 

50/125 
step 
index 
NA .22 

absolute 

Gray 

Code 

Up to 12 bits.^^^ 

Up to 360° 

1.645" X 1.86" 
(OD) 


*Note: Values given for these parameters are application-dependent. Other values are possible. Consult factory for custom designs and latest improvements, and for 
custom pressure, temperature sensor systems. 


Call us toll-free at 800-336-5917 (in Virginia, call 703-953-4751) for more information. 
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INTEROPTICS 

ONE OF THE PURDY GROUP OF COMPANIES 


OPTO/LINK 


INTEROPTICS offers a wide range of fiber optic products for Here are just some of the products INTEROPTICS can supply 

telecom, datacom, precision instrument, industrial, medical, for your fiber optic needs: 

and military applications. 


CONNECTORS, ADAPTERS, AND RECEPTACLES 

Diamond DIN-47256 

FC/NTT ST 

SMA Biconic 


CABLES AND CABLE ASSEMBLIES 

Standard pigtails and patchcords. Buffered fiber Multifiber 

Custom versions on cable or fiber. Simplex Singlemode 

Special assemblies on customer supplied devices. Duplex Multimode 


NETWORKING PRODUCTS 

RS 232 and RS 422 modems 

RS 232 master/slave port expander systems 

RS 232 to GPIB converters 

GPIB IEEE488 Bus expander systems 

Centronics Bus extenders 


DATA LINKS 

TTL transmitters, receivers, and transceivers 
Data rates from DC to 20 Mb/s. 

Systems from connectorless plastic fiber 
to connectorized glass cable. 

Distances from 5 to 3500 meters. 


SPECIALTY PRODUCTS 

A complete line of couplers from 1 x 2 to 32 x 32 
A complete elastomeric splicing system. 

WDM’s—wavelength divisional multiplexers 
(800/1300 nm and 1300/1530 nm). 


TERMINATION EQUIPMENT 

A complete line of termination tooling. 
Available as parts or in a complete kit. 
Convex polishing machines and special 
ferrule viewing systems. 



INFORMATION Let US supply you with our 
expertise in fiber optics. 


If you have any comments or questions, or if you just want to 
know how fiber optics can work for you, please contact us at 
INTEROPTICS. 


770 AIRPORT BOULEVARD BURLINGAME, CA 94010 TEL (415) 347-7727 • FAX (415) 340-1670 MCI/TLX 677-1439 (PURDY UW) TWX (910) 374-2353 
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FIBER OPTIC 
COMMUNICATIONS 

FROM OPTO-HYBRIDS 
TO COMPLETE SYSTEMS 

MERET, Inc., a leader in optical communications since 1975 
offers a wide range of components, subsystem assemblies and 
complete turnkey systems for fiber optic communications 


FEATURES : 


CCTV 

APPLICATIONS : 


HI-RESOLUTION VIDEO 

FEATURES : APPLICATIONS : 


Small Hybrid Package 
Simple Operation 
High Density Packaging 
Stand Alone AC Packaging 


Surveillance 
Security Networking 
Robotics 

Tele-Conferencing 


Up to 120MHz Bandwidth 
RGB on One Card 
Automatic Gain Option 
820nm or 1300nm Systems 


Computer Graphics 
Medical Imaging 
Flight Simulation 
Tempest Networks 


Model 


BW 


Wavelength! Loss budget 


Distance 


SNR 


Model 


BW 


Wavelength} Loss budget 


Distance 


SNR 


284TV 

6HZ-5MHZ 

820 nm 

17 dB 

4 km 

46 dB 

285TV 

6Hz-10MHz 

820 nm 

13 dB 

3 km 

46 dB 

28511 TV 

6HZ-10MHZ 

820 nm 

20 dB 

6 km 

46 dB 

213511TV 

6Hz-10MHz 

1300 nm 

12 dB 

10 km 

46 dB 

214511TV 

6HZ-10MHZ 

1300 nm 

21 dB 

<20 km 

46 dB 


288TV 

6HZ-35MHZ 

820 nm 

4dB 

1 km 

46dB 

28811TV 

6HZ-35MHZ 

820 nm 

14 dB 

4 km 

46dB 

26811TV 

6HZ-50MHZ 

820 nm 

12 dB 

3 km 

46dB 

26911TV 

6HZ-120MHz 

820 nm 

7dB 

0.5km 

46dB 

213911TV 

6HZ-120MHz 

1300 nm 

9dB 

5 km 

46dB 


ANALOG SYSTEMS 

FEATURES : APPLICATIONS : 


DIGITAL SYSTEMS 

FEATURES : APPLICATIONS : 


Bandwidth to 1 GHz 


IF / RF Communications 


Data Rates to 150 MB / s Data Buses 


LED or LASER Sources 
Simple Operation 
820 or 1300 nm 
Rack Mount or Stand Alone 
Packaging 


Ultra-Hi Resolution Graphics 

Instrumentation 

EMP Testing 

Satellite Entrance / Exit link 


LED or LASER Sources 
RZ or NRZ Capability 
820 or 1300 nm 
Easy Installation and 
Operation 


Point to Point Links 
Tactical Communications 
Peripheral Remoting 


Model 


BW 


Wavelength} Loss budget 


Distance SNR 


Model 


Data Rate 


Wavelength }Loss Budget 


Distance 


BER 


27020 

10Hz-40kHz 

820 nm 

18 dB 

4 km 

60 dB 

24802 

DC-400kHz 

820 nm 

18 dB 

6 km 

60 dB 

259-20 

20Hz-140MHz 

820 nm 

1 dB 

0.5 km 

46 dB 

2139-20 

20HZ-140MHz 

1300 nm 

5dB 

5 km 

44 dB 

2149-400 

20HZ-400MHZ 

1300 nm 

9t dB 

10 km 

48 dB 

2149-1000 

1 kHz-1 GHz 

1300 nm 

5 t dB 

5 km 

46 dB 


RS232-LS 

DC-19.2 kB/s 

820 nm 

4dB 

1 km 

10E -9 

481 

DC- 5 MB/S 

820 nm 

8dB 

2 km 

10E -9 

4811 

DC-5 MB/S 

820 nm 

20 dB 

5 km 

10E -9 

485 

DC-10 MB/S 

820 nm 

4dB 

1 km 

10E -9 

4145-11 

DC-20 MB/S 

1300 nmt 

50 dB 

20 km 

10E -9 

4595 

DC-150 MB/S 

820nm 

3dB 

0.5 km 

10E -9 


Military and Specialty Systems 


Turnkey Fiber Optic Systems 


• Ruggedized / Field Deployable / Hardened Systems 

• Multi-Media - Digital & Analog Systems 

• Battery Powered Transmitters 

• Wavelength Division Multiplexing for Multiple Signals 

on One Fiber 

• High Quality Video Plus Audio or 

Data on One Fiber ( Model FM +1 ) 

t on single mode fiber 

all loss budgets are given for 50 ^ fiber unless single mode (f) is specified 


MERET can supply complete multi-channel systems in 
cage rack mount configurations. Using MERET hybrid 
modules, up to 24 channels of analog, video or digital data 
can be housed In a single standard 19- inch cage, together 
with all the necessary decoupling, power supplies, fuses, 
switches, indicators and alarms. Applications Include 
multi-channel remote surveillance video systems with 
digital data links for camera control, data communications 
systems, RGB video with sync for computer graphics and 
CAD / CAM. MERET turnkey systems are supplied with 
ruggedized multi-channel cable. Field installation service 
and customer training are also available. 


MERET, inc. 


Specialists in Optical Communications 


1815 24th STREET, SANTA MONICA, CA 90404 
(213) 828-7496 • TELEX: 65-2468 
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opMccom 

The Optical Communication Company 


Fiberoptic 

Communication Products 


Optelecom is the complete Fiber Optic equipment 
source offering total solutions and custom application 

design for all your needs. 


SYSTEM 5000 TIME DIVISION 
MULTIPLEXER 

High performance TDM able to combine multiple 
channels of full duplex voice and data over dual 
channel fiber optic cable. Modular 19" rack mourit- 
able chassis. Optional redundant power supply. 
Choice of standard electrical and optical connec¬ 
tors. 4 km range with 50/125pm fiber at 850nm. 10 
km range with 50/125pm fiber at 1300nm. 


ECONOMUX 

Stand alone multiplexers designed for applications 
where cost and size must be constrained without 
sacrificing performance. 4 km range. 

Models 4408,4416,4432 Economux. Multiplex up 
to 64 channels of async or sync data. 19" rack 
mountable or stand alone. Fiber-In/Fiber-Out ver¬ 
sion also available. Sub-channel I/O optically com¬ 
patible with Model 4131 and 4141 modems. 


DIGITAL MODEMS 

Fiberoptic modems for async and sync operation at 
distances up to 4 km, using DB25 male or female 
electrical connector. 

Model 4131 . Single channel. RS232. Up to 56 Kb/s. 
2 km range. Powered by EIA control lines. Compati¬ 
ble with Model 4141. TEMPEST accredited version 
available. 

Model 4141. Single channel. RS232. 56 Kb/s. 3 km 
range. Powered by AC adapter. Compatible with 
Model 4131. 

Model 4260. Async rates up to 64 Kb/s. 3 km range. 
12 selectable clock rates to 57.6 Kb/s. Full RS232 
handshaking capability. Model 4261 has 4 km range. 


HIGH SPEED DIGITAL INTERFACES 

Stand alone and 19" rack mount packaging avail¬ 
able for applications requiring high speed digital 
transmission. 


Models 424X and 504X. Models 504X are System 
5000 compatible cards. Models 424X are stand 
alone packages. Available in full duplex configura¬ 
tions. RS422A, TTL, MIL-STD-188-114 formatted 
versions. Async NRZ data up to 20 Mb/s. Clock and 
data up to 5 Mb/s encoded over single fiber. 3 km 
range. 


ANALOG VIDEO AND AUDIO 
INTERFACES 

Permit conversion of a variety of analog signals for 
transmission over fiber optic cables. Handle signal 
types from voice to high bandwidth RGB video. 1.5 to 
3 km range achievable, depending on model. 

Models 3250 and 3251. Stand alone package. 6 Hz 
to 30 MHz, depending on model. BNC electrical con¬ 
nector. Automatic Gain Control (AGC) available. 
Model 3255 Optimized for voice frequency 
response. 

Models 5050 and 5051. System 5000 compatible 
cards. 6 Hz to 30 MHz, depending on model. BNC 
electrical connector. Automatic Gain Control (AGC) 
available. Model 5055 Optimized for voice fre¬ 
quency response. 

Models 3252, 5052. Up to 110 MHz pixel rate RGB 
video transmission system for use with high resolu¬ 
tion video systems. Available in stand alone version 
and System 5000 compatible card. 

Model 3452. Up tollOMHz pixel rate RGB -i- multi¬ 
channel data for keyboard printer, etc. 

Fiber Optic Telephone System. Consult factory. 


SPECIALTY AND LAN INTERFACES 

Optelecom has developed a variety of fiber optic 
interfaces to address specific industry standards 
and proprietary Local Area Networks (LANs). Most 
models available in stand alone version and System 
5000 compatible card. 

* Most products available in 850nm and 1300nm 
versions. SMA or ST™ optical parts available. 

Optelecom... First for all your Fiber Optic needs. 


OPTELECOM, INC. 15930 Luanne Dr., Gaithersburg, MD 20877 • 301/840-2121 • Fax 301/948-6357 
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FIBEROPTIC AMPLIFIERS 
AND TRANSMISSION SYSTEMS 

ANALOG WIDEBAND h- 

DC-lMHz & DC-lOMHz 

SPECIFICATIONS _ 

INPUT VOLTAGE RANGES; _ 

Switch selectable with 1 megohm 30 PF input. 

0-ilVPK, tlOVPK, ±100VPK, ±1000VPK, 
or ±0.1 VPK, ±1VPK, aIOVPK, ±100VPK 




OUTPUT VOLTAGE | 

DC-lMHz 

DC-lOMHz 1 

0-±10VPKDC-lMHz 

into 10 Kohms or more 

0-±10VPK 1 

into 50 ohms 1 



BASIC ACCURACY; 
DC-lMHz _ 

0.3%DC 

0.5%lHz-400Hz 

3%400Hz-100KHz 

10%100KHz-lMHz 


DC-lOMHz 

0.25%DC 
0.5%lHz-400Hz 
3%400Hz-5MHz 
-3db lOMHz 


AC/DC POWERED TRANSMITTER WITH 
12V DC 8-15HR. BATTERY PACK 


8.00 DC-lOMHz 
6.00 DC-lMHz - 


6.50 DC-lMHz 

8.50 DC-lOMHz 


TRANSMISSION DISTANCE: 


DC-lMHz _ DC-lOMHz 

1 Kilometer Over lOOOfeet 


Signal transmission not affected by shock, 
vibration or change in light intensity. 

POWER REQUIREMENTS: _ 

Transmitter: 

115V/230V 50/60HZ and 12V DC powered, 
with integral charger. Optional remote on/off 
controlled by fiber optic cable. 

Standard battery provides 8-15 hours 
of operation between charges, longer available. 
Also isolated power source available for 
continuous operation without integral battery 
from power source at ground potential. 
Receiver: 

115V/230V 50/60HZ or 12V DC powered. 


Voltage input range can be extended 
in 15KV increments to 900KV PK by 
Ross Engineering Corporation's 
wide band voltage dividers. 



AC POWERED RECEIVER 


DIMENSIONS IN INCHES 




4 CHANNEL FIBER OPTIC SYSTEM ALSO AVAILABLE 

Each channel is independent, self-contained, and removable 
for separate operation. Powered by 115V/230V 50/60Hz. 


ass 


EIMGIIMEERIIMG COHP. 


VD60KV 

INDOOR 


VD120KV 

OUTDOOR 


540WestchesterDrive, Campbell, CA95008 
(408)377-4621, TLX85-8840, TWX910-590-8033 
FAX(408) 377-5182 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
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SH ARR Laser Diodes 

Of^oeleclronics 

Laser Diodes 

Sharp’s laser diodes use a double hetero junction of gallium, alumi- are realized by use of our original VSIS structure (V-channeled Sub- 
num and arsenide compound (GaAIAs). Long life and high reliability strate Inner Stripe). 


Features 

• High power type, low noise type, wide temperature ranges and 
short wavelength type are included in the scope of products. 

• High precision package. PIN photodiodes are built In, and optical 
power output control is easy. 


• The line-up is full, from the ultra compact (05.6 mm packages) type 
to the single positive power supply p/w type. 

• Long life, high reliability. 

• Stable single transverse mode, low threshold current. 


Model No. 

Wavelength 

(nm) 

Optical 

power 

output 

(mW) 

Features 

Main applications 

TYP. 

MAX. 

LT030 Series 

750 

3 

5 

Short wavelength 

High-speed laser printers, Bar code readers 

LT031 Series 

7 

10 

Short wavelength 

High-speed laser printers 

LT020MC 

780 

3 

5 

General use 

Measuring instruments, Bar code readers 

LT021 Series 

10 

15 

High power 

High-speed laser printers, Medical apparatus 

LT022 Series 

3 

5 

Low noise 

CD-ROMs, Fiber Optic Communication 

LT023 Series 

3 

5 

Low noise (Multi-mode) 

VD players. Analog devices, Fiber Optic Communication 

LT022/023 

WIDE TEMP. Series 

3 

5 

Low noise 

Wide Temperature 
(-30to85°C) 

Fiber Optic Communication 

Factory Automation Equipment 

LT024 Series 

20 

30 

High power 

Optical disk memories. Magneto-optical disk systems 

LT026 Series 

3 

5 

Small astigmatism 

General use laser printers 

LT027 Series 

7 

10 

General use 

Medium-speed laser printers 

LT080MD 

3 

5 

Stabilized wavelength 

Measuring instruments. Laser printers. Bar code readers 

LT091MD 

14 

20 

2 channels* 

High speed laser printers 

LT010 Series 

810 

3 

5 

General use 

Measuring instruments. Fiber Optic Communications 

LT016 Series 

30 

40 

High power 

YAG laser excitation. Optical disk memories. 

Magneto-optical disk systems 

LT015 Series 

830 

30 

40 

High power 

Optical disk memories. Optical memory cards. Medical Apparatus 

LT090 Series 

80 

100 

High power (3 channels) 

Medical apparatus. Optical range finders 

LT011MS 

840 

3 

5 

Long wavelength 

Fiber Optic communications 


‘Independent channel control 


Package 

(mm) 



r 

D 

F 


Wavelength 

(nm) 

Maximum 

optical 

power 

output 

(mW) 

750 

5 

— 

LT030MD 

LT030MF 

— 

10 

— 

LT031MD 

LT031MF 

— 


5 

LT020MC 

— 

— 

— 


15 

LT021MC 

LT021MD 

LT021MF 

- 


5 

LT022HC/MC 

LT022MD/PD/WD 

LT022MF 

LT022HS/MS/WS/PS 



LT023MC 

LT023MD 

LT023MF 

LT023HS/MS/WS/PS 

780 

30 

— 

LT024MD/PD 

LT024MF 

- 


5 

— 

LT026MD 

LT026MF 

LT026MS/PS 


10 

— 

LT027MD 

LT027MF 

- 


5 

— 

LT080MD 

— 

— 


20 

— 

LT091MD 

— 

— ' 

810 

5 

LT010MC 

LT010MD 

LT010MF 

— 

40 

— 

LT016MD 

LT016MF 

— 

830 

40 

— 

LT015MD/PD 

LT015MF 

— 

100 

— 

LT090MD 

LT090MF 

— 

840 

5 

— 

— 

- 

LT011MS 


M/H-type terminal connection 


P/W-type terminal connection 




Photodiode Laser diode 


I 


Photodiode 


^ H, W; Wide Temperature Version 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135«201/529-8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529-8759 
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Fiber Optic Data Link/ 
Laser Receptacle/Photodiode Receptacle 


Laser diodes with high frequency modulator* 


Model No. 

LT015R10 

LT024R10 

Description 

Laser diode 

LT015MD (830nm, MAX 40mW) 

LT024MD (780nm, MAX 30mW) 

S/N 

MIN. 65dB, TYP. 80dB 

Oscillation frequency 

TYP. 250MHz 

Supply voltage 

+ 5V (High frequency modulator) 

Power consumption 

MAX 50mA (High frequency modulator) 


*For laser noise reduction in optical memory application. 



Opfoeleclronics 


Laser receptacle 


Photodiode receptacle 



Relationship of Wavelength, 
Optical Power Output, and Noise 


Numbering System 


Terminal Connection 


L T 

>-■. i 


Indicates 
laser diode. 


0 O O O O ?S*tandard package 
D: Low cap package 
F: Low cap, fin package 
S: Compact package 

Wavelength Terminal connection 


I 

Serial 

number 


1- 800nm band 

2- 780nm 

3- 750nm 

8- SEC laser diode 

9- Other 


M/LVH** Standard 
(Common cathode) 


Laser diode 



P/TVW** Reversed 
photodiodes 



Photodiode 


*L and T-type are 
Buried-VSIS laser diodes. 
■*H and W-type are wide 
temperature laser diodes. 



SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135*201/529-8757 • Telex; 426903 (SHARPAM MAWA) • Fax: 201/529-8759 
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Micro Mo 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 HP. 

■ Originators of Skew-Wound Coreless Micromotors. 

■ Patented and Licensed the World Over. 


■ Coreless DC motors: 

(PG. B*1280) 

■ PMDC motors: 

(PG.B*1281) 


■ Precision gearheads: 
(PG.B*1282-1283) 

ALSO AVAILABLE: 


■ .1-30 W continuous output power 

■ .01-7.09 oz -in. max. continuous torque 

■ Speeds up to 16,000 RPM. 

■ 4-430 W continuous output power 

■ .91-415 oz-in. max. continuous torque 

■ Custom windings available up to 180 VDC. 

■ Speeds up to 6,000 RPM. 

■ Diameters from 10mm-120mm (.39-4.72 in.) 

■ Continuous output torque to 96 ft?lb. 

■ Bidirectional operation in ratios up to 1,000,000:1 


Tacho-Generators . 

...See 

D*2246 


Optical Encoders. 

...See 

B*1966 


Magnetic Encoders. 

...See 

B*1966 


Precision Gearheads . 

...See 

B‘1282-1283 

Motor-Tachometers. 

...See 

D»2246 


Shaft Couplings. 

...See 

D*2246 


Zero Back Lash Gearing .. 

...See 

B*1282 


Brushless Motors . 

... Call 

for Latest 

Data 

Control Systems . 

... Call 

for Latest 

Data 

Brakes & Clutches . 

... Call 

for Latest 

Data 


• Ask about our “Guaranteed Stock Program” 

• Ship-from-Stock Program available for OEM Blanket Orders. 


Full Catalog & Applications Assistance Available From: 

Micro Mo ELECTRONICS INC. 

742 - 2nd Avenue South / St. Petersburg, Florida 33701 / Phone: 813/822-2529 / Telex: 807-982 / Fax: 813/821-6220 


For full catalog & latest data sheets, call (813) 822-2529 
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MOTORS AND DRIVES 



Starting 


EEM 

Manufacturer 

Page No. 

ARX/Airpax Inc. 

B*1224 

Automotion Inc. 

B‘1234 

Barber-Colman Co./Motor Div. 

B«1235 

Bodine Electric Co. 

B*1236 

Canon U.S.A. Inc. 

B-1237 

Clifton Precision 

B*1238 

Crouzet Controls Inc. 

B-1239 

Eastern Air Devices 

B«1240 

Eltrol Corp. 

B-1241 

ETI Systems 

B«1242 

Hathaway /Motion Control Div. 

B.1253 

Hurst Manufacturing 

B.1254 

Industrial Drives 

B«1258 

Inland Motor 

B.1260 

Mabuchi Motor America Corp. 

B-1277 

Maxon Precision Motors 

B-1278 

MFM Technology Inc. 

B«1279 

Micro Mo Electronics 

B-1280 

Motor Technology 

B.1284 

NMB Technologies 

B-1288 

Oriental Motors U.S.A. 

B-1290 

Pittman 

B*1295 

Powr-Ups Corp. 

B»1298 

SAIA Inc. 

B*1300 

Servo-Tek Products Co. 

B-1302 

Shinano Kenshi Corp. 

B.1303 

Stock Drive Products 

B*1305 

Superior Electric Co. 

B-1306 

Supervexta 

B-1293 

Synektron Corp. 

B*1308 

T echno/Designatronics 

B«1310 

Vernitech 

B-1316 

Vernitron Controls 

B*1313 



AC Motors 


Speed Reducers 







EEM1989 


For manufacturers' sales offices, see yellow pages 


B-1221 






























ROTATING COMPONENTS 


Manufacturer 

Starting 

EEM 

Page No. 

Capsule 

Slip 

Rings 

Power 

Slip 

Rings 

Airflyte Electronics Co. 

B-1228 

V 

V 

Fabricast 

B.1246 


V 

Graphite Metallizing Corp. 

B-1252 



Litton Poly-Scientific 

B«1267 

V 


Maxon Precision Motors 

B-1278 



Micro Mo Electronics 

B*1280 





General 

Purpose 



Starting 


EEM 

Manufacturer 

Page No. 

Airflyte Electronics Co. 

B-1228 

ETI Systems 

B-1242 

Fabricast 

B.1246 

Graphite Metallizing Corp. 

B.1252 

Hathaway /Motion 

Control Div. 

B.1253 

Litton Poly-Scientific 

B.1267 

Maxon Precision Motors 

B.1278 

Micro Mo Electronics 

B.1280 

Powr-Ups Corp. 

B.1298 

Servo-Tek Products Co. 

B.1302 

Stock Drive Products 

B.1305 

Vernitech 

B.1316 


Rotary 

Switches 


Separate 
Rotors & 
Brush 
Blocks 



iiiiiiijiiii 

Encoders 


Power 

Cartridge 

Type 

Brushes 


Motorized 

Potentiometers 
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MINIGLOSSARtES 
FORMULAS‘CHARTS 
PRODUCT SELECTION GUIDES 

TFPWlVTr'A T 

CODES 

INFORMATION 

WHERE TO FIND THEM IN THE 
89/90 EDITION OF EEM 


Abbreviations/Acronyms 

.A*1404, B-1090, 011 19 D-1156 


AC Power Supplies, Product 

Selection Guide.D*2156 

ASCII Code.D-1080 

Batteries, Product Selection Guide....I> 1447 
Batteries & Fuel Cells, 

Characteristics.D-1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.C*1003 

Capacitors, Basic Formulas.A*1093 

Capacitors, Miniglossary.A*1066 

Capacitors, Product Selection Guide .A*l002 
Coils, Chokes, Inductors, 

Product Selection Guide.A*1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A«2272, C*1316 

Connectors, Miniglossary.C*1271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C*1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide.A*1339 

DC Power Supplies, Product 

Selection Guide.D«1537 

Delay Lines, Product Selection 

Guide.A* 1503 

Dielectrics, Thermal Conductivity.B«1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B*1041 

EBCDIC Code.D-1086 

Encapsulation, Miniglossary.C*1124 

Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 

Selection Guide.C*1631 

Fiber Optics, Miniglossary.B*11185 

Fiber Optics, Product 

Selection Guide.B*1204 

Filters, Power, Product 

Selection Guide.A* 164 2 

Filters, Signal, Product 

Selection Guide.A»1683 

IC Master.A*1740 

Instruments, Test & Measuring, 

Product Selection Guide.I>1210 

Interconnection Systems, Product 

Selection Guide.01702 

Keyboards & Keypads, Product 

Selection Guide.B*1854 

Lamps, Lights, & Indicators, Product 

Selection Guide.B*1126 

Logofinder & Trademark Directories...0901 
Microwave Components, Product 

Selection Guide.A»1776 


Military Qualified Products List.B-1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide..B*1221 

Opto Semiconductors, Miniglossary 

.A*2169 

Oscilloscopes, Product 

Selection Guide.D«1426 

Panel Hardware, Product 

Selection Guide.C*1583 

Panel Meters, Analog & Digital, Product 

Selection Guide.D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A»2078 

Power Supplies, Miniglossary 

.A*2276, D-1541 

Power Supplies, AC, Product 

Selection Guide.D*2156 

Power Supplies, DC, Product 

Selection Guide.D*1537 

Protective Components (Fuses, 

Circuit Breakers, etc.). 

Product Selection Guide.B-1351 

Relay Contact Forms.B*1450 

Relays, Electromechanical, 

Miniglossary.B* 1414 

Relays, Product Selection Guide.B«1411 

Resistor Color Codes.A*1952 

Resistors, Product Selection Guide ...A*l867 
Servo Components, 

Miniglossary.B-1266 

SI Units, Basic Guide To, 


.A-1434, B*1472, C-1692, D-1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide....B* 1673 
Symbols—International Authorities 

.A*1454, B»1064, C*1104, D«1166 

Thermal Components, Product 

Selection Guide.B«1886 

Thermal Conductivity of Dielectrics 

at Room Temperature...B*1916 

Thyristors/High Power Diodes, 

Miniglossary....A*2211 

Timers, Miniglossary.B*1492, D«1140 

Trademark & Logofinder Directories...C*901 
Transducers & Encoders, Product 

Selection Guide.B»1928 

Transformers, Product 

Selection Guide. A-2215 

Voltage Drop Nomograph 

.A*2262, C-1469, C-1960 D-1718 

Wire & Cable, Product 

Selection Guide..C*1755 

Wire Gauges—Diameter, Area, 

Copper Weight.C-1343, 01759 
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An ARX Company 

35 South Service Road, Plainview, N.Y. 11803 
Tel: 516-694-6700 • FAX: 516-694-6771 

LABORATORIES INCORPORATED 

ELECTROMECHANICAL/OPTICAL DIVISION 
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SPEED INDEPENDENT 
MAGNETIC PICKUPS 


• Contactless Limit Switches 

• Velocity and Position Sensing 

• Counting, Indexing, and Timing Functions 


The Aeroflex Laboratories family of SPEED INDEPENDENT 
MAGNETIC PICK-UPS are devices which have output voltage 
amplitudes that are independent of the rate of movement of the 
target. Common magnetic pick-ups have an output amplitude 
which is a function of the time-rate-of-change of flux; the Aeroflex 
pick-up is independent of the rate-of-change of the flux. The 
Aeroflex pick-ups excel in slow target motion applications and often 
can replace optical systems. The pick-ups’ upper frequency limit 
is approximately 20 Khz for extremely fast target motion. 


THEORY OF OPERATION 

The unit contains a pair of magnetoresistors and a permanent 
magnet. Some sensors also have conditioning circuitry 
encapsulated within the unit. The sensing system differentially 
compares the magnetic field distribution over the sensitive face of 
the pick-up. As a magnetic material such as cold rolled steel or the 
400 series stainless steels are moved past the pickup a differential 
field Is produced which is sensed by the pickup. 

The B12E series has no conditioning circuitry and will give an 
analog output proportional to the flux seen by each magnetoresistor. 
If no target is present the differential will be zero as it will if a large 
target such as a flat piece of steel is placed over the sensor. 

The B12L series has additional self contained circuitry which 
converts the analog signal to a switched output compatible with 
logic circuits. These pick-ups eliminate the problems associated 
with low signal transmission levels in high noise environments. The 
rise and fall times are approximately 600 and 100 nanoseconds 
respectively. 

TARGETS 

Almost any conceivable or convenient shape can be used for a 
target if it Is a magnetic material. The variations can include slots 
in a disc, screw heads, etched foils, or gear teeth. 
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B12L-5 SERIES 

The series B12L-5 pick-ups have self contained conditioning 
electronics. The output is TTL compatible and normally sits at +4.9 
volts in the absence of a target. When the target is near the face of 
the sensor the output drops to + 0.3 volts where It remains Until the 
target is removed. The output is a NPN transistor with a 1.8 K ohm 
collector resistor. 

The pick-up operates with a + 5 volt supply at approximately 15 ma. 

The operating temperature of the unit is + 5 to + 55 degrees C. 
Operation at 1/2 the gap distance specified in Table I will Increase 
the operating temperature range to - 20 to + 75 degrees C. A 
wider operating temperature range unit with a - 40 to +120 
degrees C range is also available and is designated with an “H” in 
the part number (B12LH-5). 

A center tapped version of the pick-up is also available which will 
allow the use of smaller targets. These are designated by the use of 
a CT in the part number (B12L-CT). 



The housing is an aluminum filled epoxy 
that is resistant to moisture, oil and most 
common solvents. 


TABLE I: MAXIMUM GAPS AS A FUNCTION OF GEAR 



B13L-5 SERIES 

The B13L series is a dual version of the B12L series. It is intended 
for use where two phase related outputs (90 degrees) are required. 
When coupled to a FlipFlop gate arrangement, directional sensing 


IS possible. 

GEAR 

PHASE 

MAX 

MODEL 

PITCH 

ACCURACY 

GAP 

NUMBER 

24 

1+ 

o 

.025 

B13L-5-24 

32 

±5° 

.020 

B13L-5-32 

48 

1+ 

OO 

o 

.015 

B13L-5-48 

64 

±10° 

.012 

B13L-5-64 



ORDERING INFORMATION: 


12 

Single Channel 
Sensor 

13 

Dual Channel 
Sensor 


B- 


L I 

with Internal |-| 

Electronics Extended 

P Temperature 

No 

Electronics 


T 



# CT 

Nominal Center 

Power Tap for 

Supply High 

Voltage Resolution 


# 

Diametrical 
Pitch of 


Gear Target 
(If Known) 
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^^EROFLEX 

LABORATORIES INCORPORATED 

ELECTROMECHANICAL/OPTICAL DIVISION 


An ARX Company 

35 South Service Road, Plainview, N.Y. 11803 
Tel: 516-694-6700 • FAX: 516-694-6771 



TG34W-5 

TG34-41 


TG40W-5‘ 

TG40W-3 


TG52W-5 

TG52-7 


Housed 



“mBsn 

liiWl 


CUSTOM DESIGNS ARE WELCOMED!!! OUR TORQUE MOTOR ENGINEERS ARE AVAILABLE 
TO DISCUSS YOUR UNIQUE REQUIREMENTS.. .GIVE US A CALL! 
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BRUSHLESS WIDE ANGLE (Limited Rotation) DC TORQUE MOTORS 





PARTIAL LISTING 






P/N 

PEAK 

CONT 

ANGULAR 

TORQUE 

MOTOR 

WEIGHT 

O.D. 

WIDTH 

ID. 

PERFORMANCE | 


TORQUE 

TORQUE EXCURSION 

SENSITIVITY 

CONSTANT 





CURVE 

1 



IN-OZ 

IN-OZ 

DEGREES 

IN-OZ/AMP 

IN-OZ/ 

SORT WATTS 

OZ 

INCH 

INCH 

INCH 

LETTER 



TQ10Y-10 

1.3 

0.5 

120 

2.5 

.32 

1 

1.000 

.350 

.125 

A 



TQ10Y-1 

6 

1.5 

120 

7.6 

.57 

2 

1.000 

.700 

.125 

A 



TQ18W-30 

3 

1.8 

120 

3.9 

.65 

3 

1.718 

.350 

.187 

B 



TQ18W-35 

8 

4 

120 

2.2 

1.39 

4 

1.718 

.700 

.187 

C 



TQ18-25 

5.6 

3 

50 

9 

1.16 

3 

1.718 

.350 

.250 

D 



TQ18-47 

18 

8 

50 

10 

2.0 

4 

1.718 

.700 

.250 

D 



TQ25W-2 

15 

8 

120 

lo 

1.94 

4 

2.500 

.500 

.250 

B 



TQ25W-1 

33 

16 

120 

18 

2.9 

7 

2.500 

1.000 

.250 

C 



TQ25-6 

30 

10 

50 

12 

3.79 

6 

2.500 

.500 

.250 

D 



TQ25-2 

80 

25 

50 

27 

6.75 

12 

2.500 

1.000 

.250 

D 



TQ34W-1 

35 

25 

120 

18.3 

4.25 

13 

3.313 

.625 

.375 

C 



TQ34W-12 

80 

60 

120 

28 

6.6 

21 

3.313 

1.125 

.375 

C 



TQ34-14 

80 

28 

50 

80 

6.88 

16 

3.375 

.600 

.375 

D 



TQ34-4 

130 

40 

50 

45 

9.0 

16 

3.375 

.725 

.375 

D 



TQ40W-4 

150 

60 

120 

12 

9.2 

30 

4.000 

.850 

.375 

A 



TQ40W-1 

260 

120 

120 

34 

17 

51 

4.000 

1.500 

.375 

A 



TQ52W-1 

240 

211 

90 

59 

23.6 

80 

5.125 

1.500 

.750 

A 



TQ52-2 

500 

192 

20 

109 

31.5 

80 

5.187 

1.250 

.984 

D 



TQ64W-5 

806 

460 

90 

75 

49.5 

256 

6.235 

2.300 

2.000 

A 



TQ64-1 

864 

634 

30 

75 

57.5 

256 

6.375 

2.300 

1.187 

D 



TQ74W-5 

806 

288 

110 

184 

47.5 

160 

7.310 

1.440 

1.000 

A 



TQ74W-6 

1500 

980 

110 

119 

80 

432 

7.310 

3.440 

1.000 

A 



TQ74-4 

633 

307 

30 

63 

48.3 

128 

7.375 

1.160 

.812 

D 



TQ74-2 

1344 

864 

30 

127 

74 

304 

7.380 

2.290 

.812 

D 



TQ82W-1 

768 

480 

120 

92 

36 

192 

8.190 

1.380 

.820 

C 



TQ120-2 

4224 

3450 

40 

394 

260 

784 

12.50 

2.250 

1.380 

D 



TQ140W-1 

3450 

3260 

120 

326 

143 

960 

14.000 

3.000 

1.500 

C 



Ordering Information 


Aeroflex Torque Motors are most commonly 
furnished as pancake devices without housings, 
shafts or bearings. The pancake configuration 
permits the maximum flexibility in allowing the 
user to integrate the Torquer into his own housing 
and bearing system of the load. 


Optional mounting configurations such as flange, 
synchro clamp and complete housing with single 
or double ended shaft, spring return, detent 
mechanisms, etc. are available. When ordering, 
please indicate the mounting wanted by adding 
one of the following letters after the basic part 
number: 


P—-Pancake S—Synchro H—Housing F—Flange 

For example: The pancake styled TQ18-25 would read TQ18-25P. 


J 
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ELECTRONICS CO. 


CIPW SUP MIKISSEMBUES 



SHOWN WITHOUT COVER 


■ lA THRU <4) PLACES 
A 1 250 (31 75) B.C 

4- 000 (.000) 

- O01 (.025) 

.240 (6 33) “I 

DIA. 1 


CAY-110 

UP TO 30 RINGS 


No. of Inches 

Rings “A” 

4-12 t.48 

13-24 2.20 

25-30 2.$6 


MilJi- 

Woters 

37.8 

55.0 

65.0 


CAY-604 

UP TO 40 RINGS 


.2T8 „ 

(5 

031 (79) 


-I 780 - 
(19 81) 


120 (3.05) DIA. THRU (3) PLACES 
EO SP. ON A 1.250 (31.75) B.C. 

+ 000 (. 0 ) 
-.001 (.025) 


CAY-245 

UP TO 20 RINGS 


These Slip Ring Assemblies have found 
wide use in gyro gimbal and instrument 
applications. The fully enclosed and 
tested assemblies feature fine diameter 
gold alloy brushes mated to compatible 
gold alloy rings for excellent noise char¬ 
acteristics at low torque levels. Although 
miniature in size, the assemblies are sur¬ 
prisingly rugged and are able to with¬ 
stand most military environmental speci¬ 
fications. 

Units have been fully tested to the envi¬ 
ronmental parameters listed below, prov¬ 
ing their ruggedness and reliability. All 
units are factory tested before shipment 
and a copy of the test data is available 
with each unit upon request. 

The units shown here are only a sample 
of those available which include a 50 ring 
capsule of .685 diameter. 

SPECIFICATIONS 

MECHANICAL 

1. Rings: Gold alloy 

2. Brushes: Gold alloy wire, spring temper 

3. Ball Bearings: Stainless steel, shielded 

4. Shaft: Stainless steel 

5. Housing: Anodized aluminum 

6. Rotation: Bi-directional 

ELECTRICAL 

1. Current: Signal level to 1 amp maximum 

2. Voltage: Micro-volts to 110 volts rms 

3. Dielectric Strength: 500 volts rms 
(all combinations) 

4. Leadwire: #30 AWG teflon insulated, 

15" long minimum 

5. Noise: ±5 micro-volts per ma 

ENVIRONMENTAL 

1. Temperature Shock: 4-85°C for 1 hour and 
Immediately transferred to ~55°C for 1 hour 

2. Shock: 18 shocks, 20 “g” with duration of 
11 ±1 ms (MIL-E-5272C, Procedure V) 

3. Vibration: MIL-STD-202B, Method 204, test 
condition B 

4. Altitude: 50,000 ft. and -55°C 

5. Humidity: MIL-E-5272C, Procedure III 
(95% R.H. @ 120®F for 360 hours) 

ORDERING INFORMATION 


No. of Rings 
Model 



MECHANICAL 


Torque 


CAY-IIO 


1.0 in.-oz. max. (24 rings 


500 rpm max. 


10® revs. min. 


CAY-.604 


CAY-245 


1.0 in.-oz. max. 1 

200 rpm m 

ax. 

5x10® revs. 

min. 


0.5 in.-oz. max. (20 ring assembly) 

_2 00 rpm max, _ 

10^ revs. min. 


ELECTRICAL 


Contact Resistance Variation 

5 milliohms max. at max. soeed 

20 milliohms max. at max. soeed 

5 milliohms max. at max. speed 

No. of Rings 

30 max. 

40 max. 

20 max. 
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ELECTRONICS CO. 


CIPSOIE SUP m ISSEliUES 



Torque 


.125 in.-Qz. per ring 


■ 18 in.-QZ. per ring 


Speed 


600 rpm max. — Intermittent 


100 rpm max. 


Life 


2000 hrs. @100 rpm 


1000 hrs. @100 rpm 


These assemblies, specially designed for 
gyro-rate table and centrifuge applica¬ 
tions, have found wide use because of 
their versatility and compact size. The 
standard assembly, can be supplied (at 
slight extra cost) with internally shorted 
rings for double and triple current rat¬ 
ings, and with single, double and triple 
shielded wire. Featuring gold alloy wire 
brushes and compatible gold alloy rings, 
these assemblies are manufactured from 
proven production tooling at a very nomi¬ 
nal cost. Special assemblies with switch¬ 
ing circuits and others with non-standard 
materials for use In severe environments 
are available. 


SPECIFICATIONS 

MECHANICAL 

1. Rings: Gold alloy 

2. Brushes: Gold alloy wire, spring temper 

3. Ball Bearings: Stainless steel 

4. Shaft: Stainless steel, type 303 

5. Housing: Anodized aluminum 

6. Rotation: Bi-directional 


ELECTRICAL 

1. Current: Signal level to 2.0 amps 

2. Voltage: 400 vdc maximum 

3. Dielectric Strength: 1000 Volts rms 
(all combinations) 

4. Contact Resistance: 

A. Less than 8 milliohms @ 200 rpm 

B. Less than 2 milliohms (® 10 rpm 

5. Leadwire: #28 awg 18" long 

I CAY.150 I CAY-t120 



UNIT SHOWN 
WITHOUT COVER 


CAY-1030 

UP TO 30 RINGS 


• LONG LIFE • HIGH SPEED 

SPECIFICATIONS 

1. Rings: Coin silver 

2. Brushes: Silver graphite, two per ring 

3. Bali Bearings: Stainless steel, shielded 

4. Shaft: Anodized aluminum 

5. Housing: Anodized aluminum 

6. Torque: .03 in.-lb. per ckt. approx. 

7. Speed: Up to 5000 rpm 

8. Life: 5000 hrs. at 100 rpm 

9. Rotation: Bi-directional 

10. Current: 5 amps max. per ring 

11. Voltage: 250 Volts DC max. 

12. Dielectric Strengths: 500VRMS 
(all combinations) 

13. Contact Resistance: 10 milliohms max. 
(excluding wires) 

14. Noise: 10 milliohms max. 

15. No. of Rings: 30 max. 

16. Leadwire: #22 AWG, 24" Ig., both ends 
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ELECTRONICS CO. 


DAY-705 


DAY-705 


100 rom 


3000 hrs. 


100 rpm 


5 amps max, per circuit 


>s max, per circuit 


DAY-705 

These slip-rings are built to your order 
using many standard components which 
have proven themselves over many years 
of reliable operation. The “platter-type” 
design includes one coin silver ring on 
each side of each molded sub-assembly; 
and, leaf type silver graphite brushes 
which are molded in an insulating block 
and perfectly matched to the face of each 
ring. Inasmuch as the assemblies are the 
stack-up type, we are able to custom 
build them to your specifications—using 
our standard components—with a very 
minimum lead time required. 

DAY-710 

Similar In construction to our DAY-705, 
this platter type unit features two coin 
silver rings on each side of each platter 
for greater package density, and a 
“through bore” design which can be used 
for the passage of fluid or gas lines. 

SPECIFICATIONS 

MECHANICAL 

1. Rings: Coin silver 

2. Brushes: Silver graphite 

3. Ball Bearings: Stainless steel, shielded 

4. Shaft: Anodized aluminum 

5. Housing: Anodized aluminum 

6. Speed: 500 rpm maximum 

7. Rotation: Bi-directional 

ELECTRICAL 

1. Voltage: 0 to 150 Volts AC or DC 

2. Dielectric Strength: 500 Volts rms 
(all combinations) 


UNIT SHOWN 
WITHOUT COVER 


DAY-705 

UP TO 160 RINGS 


DAY-710 

UP T0120 RINGS 


Contact Resistance Variation 


8 milliohms peak @ max. speed 


10 milliohms max. 



SPECIFICATIONS 

1. Rings: Coin silver 

2. Brushes: Silver graphite (two per ring) 

3. Brush Leafs: Beryllium copper 

4. Insulation: Phenolic 

5. Leadwire: Available upon request 

6. Speed: 750 rpm max. 

7. Life: 1000 hours @ 100 rpm 

8. Current: 5 amps per rings; 10 amps per ring 
when 4 brushes are used 

9. Voltage: 300 VRMS 

10. Dielectric Strength: 500 Volts rms 
(all combinations) 

11. Insulation Resistance: 10 megohms 
minimum at 500 VDC 

12. Noise: The contact resistance change in 
each circuit shall be less than .005 ohms at 
maximum speed 

13. Units with less than 11 rings have one 
bracket per brush block 
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AS AN ASSEMBLY 


CAY-125 

UP TO 30 RINGS 


SUP RIKS 
LEAD EXIT 


NOTES: 

To <letermlos "I” dimension use the following formula: 
“L" = 2.62 (66.55) + (NO. OF RINGS) 


.312 
(7.92) ' 
#10-32 THREADED 
INSERTS (2) PL 


SLIP RING 

terminals 


CAY-755 

UP TO 30 RINGS 


NOTES; 

To determine the "L” and “A” dimensions, use the 
following formulas; 

"L** = 1.093 (27.76) 4- (NO. OF CIRCUITS) 


*‘A” - "L" - .218 (5.54) 

tTwo identical brush blocks are supplied with each CAY-755 assembly. 
tREPLACEMENT PARTS 
Cartridge Assembly: AHW*16 
Spring: AHW-15 
Holder: AHW-14 
Cap: AHW-13 

Silver Graphite Brush: ABR-12-1 


CAY-125 

A general purpose, off-the-shelf slip ring 
assembly especially applicable for strain 
gage anid thermocouple measurements 
where rotating (detector circuits must be 
brought out to stationary measuring 
equipment. 


CAY-755 

The standarid cartri(dge, (AHW-16), has 
been used for many years on our CAY- 
125 assembly and is now available with 
the CAY-755 which is also drawn, or indi¬ 
vidually, for use on any ring which is a 
minimum of Vs" wide. The silver graphite 
brushes, coil springs, caps and holders 
may be purchased individually or as an 
assembly and are all available from stock. 


SPECIFICATIONS 

MECHANICAL 

1. Rings: Coin silver 

2. Brushes: Spring loaded silver graphite, two 
per ring 

3. Torque: 0.2 in-lbs. per ring 

4. Speed: 5000 rpm maximum 

5. Life: 1000 hours minimum @ 500 rpm 

6. Rotation: Bi-directional 


ELECTRICAL 

1. Current: 10 amps per circuit with two brushes 
per ring 

2. Voltage: 0-250 Volts AC or DC 

3. Dielectric Strength: 500 Volts rms 
(all combinations) 

4. Contact Resistance Variation: 10 milliohms 
maximum at maximum speed 

5. No. of Rings: 30 maximum 


ENVIRONMENTAL 

1. Operating Temperature: 0° to 200°F 

2. Humidity: 85% 


ORDERING INFORMATION 

cAY- rm m □ 

Model —I 
No. of Rings- 


. Special 
Variations 
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ELECTRONICS CO. 


MOLIIWOSE SUP Buie ISSEMBUES 



AS AN ASSEMBLY 


y4-20 MOUNTING HOLES 


flOTOaLEAOWiREEXIT ' - 
HOLES 


BAY-490/DAY499 


OR AS SEPARATES 


.312 (7.52) 

-THREADED INSERTS 
1.25 (St,75) 


To determine '"H” dimension 
use the following formula: 

'*H'* » .7S0-f .1875x(No. of Rings) 


DAY-490/499 

UP TO 50 RINGS 


CAY-731/740 

UP TO 50 RINGS 


No. Of 
Rings 

Inches 

"L” 


6-10 

4.80 

123.95 

11-20 

6.75 

171.45 

2140 

8.63 

219.2 

31-40 

10.50 

266.7 

4140 

nM 

314.45 


These assemblies, (designed for use in 
commercial equipment, have been used 
in applications ranging from thermo¬ 
couples to the transmission of medium 
power. They feature coin silver rings, sil¬ 
ver graphite brushes, convenient termi¬ 
nals on both the slip ring and brush 
blocks, and a rotor design which allows 
the leadwires to be exited through the 
shaft bore, or under the bearing when a 
shaft clearance hole is required. The 
wide variety of sizes and configurations 
available, including “in-between” shaft 
diameters, allows the designer to select 
a standard assembly for his application, 
eliminating time consuming and costly 
design charges. 


SPECIFICATIONS 

MECHANICAL 

1. Frame: Anodized aluminum 
(DAY-490/DAY-499 only) 

2. Rings: Coin silver 

3. Brushes: Silver graphite, two per ring 

4. Leafs: Beryllium copper 

5. Insulation: Epoy or laminated plastic 


ELECTRICAL 

1. Current: 10 amperes per circuit 
(20 amperes available at extra cost) 

2. Voltage: 250 Volts maximum AC or DC, 

3. Dielectric Strength: 750 Volts rms 
(all combinations) 

4. Insulation Resistance: 50 megohms minimum 
at 500 VDC 

5. Contact Resistance Variation: 10 milliohms 
maximum at maximum speed 

6. No. of rings: 50 maximum 


ENVIRONMENTAL 

1. Operating Temperature: 0 to 250°F 

2. Humidity: 95% maximum 

For use when bearing mounted assemblies are 
not practical, the CAY-731/CAY-740 should be 
specified. 






DAY-490/DAY-499 

; ; : iOAY431/CAY-740 





Mg. 

miQQBH 

"D” 

Dia. 

“S” 

Dia. 

‘•A” 

018. 


Bin. 



Part No. 



■rw 


in. 


in. 


in. 

mm 

In. _ 

mm 

in. 

mm 

In. 

liiiiiill 


EtifiH 

nmojiiii 

.21 

HS31I 

BDEB 


Blslil 








— 

36.75 

DAY-491/CAY-732 


40 

llllllllllll^l[ll 


■ildi 

KBB 

■BB 

wmm 

bbbi 

aiciiia 

■B 



ilKillK 

■Bi 

46.46 

DAY-492/CAY-733 



.40 

bi^b 

warn 




■ciR-ih 

aiiicia 

lEBI 



■1 

— 

57.94 

DAY-493/CAY-734 


mm 

llllllllllllll^^ 


BUB 

IIBSESI 

BEiB 


4.125 

aiiiM 






T1.68 

DAY-494/CAY-735 


|||[Q3||[| 

.61 

■bb 

■Qi 

IQjfB 



—'na 





■iw 


mil 

DAY-495/CAY-736 


1^ 

.71 

820 




Bm 


■^1 


KBH 

—ai 

■MB 


97.97 

DAY-496/CAY-737 


15 

.82 

^^B 

B?m 



266.7 








110.3 

DAY-497/CAY-738 

1000 

10 

.92 


lEBI 

S^B 

BB9 

292.1 


EBB 






122,9 

DAY-498/CAY-739 

1000 

10 

IBESi 

WnTTM 



mmm 



BSlBi 

1— 







1^1 

7.5 


1290 


BBBI 

BBsI 


10.125 

257.2 

11.000 

279.4 

10.250 


5.827 
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ELECTRONICS CO. 


VEHICLE SUP HIKISSEMHUES 



I 


AIrflyte Electronics has experience in the 
design and manufacture of assemblies 
for personnel carriers, tanks and other 
military vehicles. We have built slip rings 
for periscopes, turrets and commander 
stations. These assemblies range in size 
from 6" or less in outside diameter to 
slip rings with clearance holes larger 
than 28". This type of assembly is char¬ 
acterized by its rugged construction, usu¬ 
ally has two high power rings, several low 
power and up to 50 signal rings. Illus¬ 
trated are several of the configurations 
we have built in production quantities. 


SPECIFICATIONS 


1. Voltage: from 28 VDC to 208 VAC 

2. Current: from 1 amp to 600 amps 

3. Frequency: DC to 100 MHz 

4. Speed: Usually about 20 rpm 

5. Noise: Less than 10 mo peak to peak 

6. Hydraulics: 3000 psi operating 

7. Pneumatics: 1500 psi operating 

8. Torque: 15 ft.-lb. max. (no hydraulics) 

9. Life: 3000 hrs. 


10. Environmental: Vibration, shock, etc. per 
MIL SPEC 


11. Terminations: Connectors & fittings 
customer compatible 


EICODERS H mCHES 


1 



Airflyte encoders and rotary switches fea¬ 
ture drum construction with solid gold 
alloy conducting segments embedded in 
epoxy and machined flush. Brushes are 
multi-strand, spring-temper gold-alloy. As 
small as V 2 " diameter. 


ENCODERS 


SWITCHES 


Special encoders with BCD, Gray, True 
Binary or non-standard codes are avail¬ 
able. Units supplied with or without logic 
circuitry. 


VVhen close accuracy, repeatability and 
size are important, specify Airflyte rotary 
switches for timing and positioning appli¬ 
cations. Successfully replaces snap ac¬ 
tion switches and cams. Pre-set to elimi¬ 
nate installation time. Zero hysteresis. 


NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 201-436-2230 TWX-710-729-4489 FAX 201-436-6024 
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/lUTOMOTION 


Brushless DC Motors & Controls 


313 / 662-7771 

Fax: 313/662-3707 


AFFORDABLE BRUSHLESS DC SOLUTIONS 



At Automotion, we research, engineer, design, 
and manufacture DC brushless motor controls. 
And that's it. Because of our focus, we believe 
we can provide the best DC brushless motor 
control available anywhere. And, because of our 
focus, we can provide these controllers at 
affordable prices. 

Not only is our price tag small, our product is 
small. The LC family of controllers provides more 
power and function, in a compact package, 
because of our advanced design. That means 
your motor application need not suffer from an 
oversized or overpriced control. 

We are also happy to work with you on a 
custom basis to design a specific control for your 
specific needs. And even help you find the right 
motor for your application. 

Because at Automotion, only two things count: 
our customers and meeting their DC brushless 
motor control needs. 



STANDARD PRODUCT 

Consider the LC family of controllers from 
Automotion. They are compatible with any 3- 
phase WYE or DELTA wound DC brushless 
motor, and are efficiently designed to fit the 
tightest space requirements. And they offer 
some pretty impressive advantages, like 
instantaneous start/stop and forward/reverse, 
dynamic braking, and analog or digital PWM 
speed control in voltage ranges from +7 to 320 
DC. At prices starting under $200. 

Packaged low voltaqe versions feature a 
protective cover, heat sink, and quick disconnect 
wiring terminations that conform to NEMA type 1 
requirements. 

Each high voltage model is available as either 
an open frame unit for OEM use, or packaged in 
a NEMA 1 rated metal enclosure with integral 
heat sink, diagnostic LEDs, and quick disconnect 
terminals. 


AUTOPAC™ PACKAGE. 

The "AUTOPAC", a general purpose industrial 
grade DC brushless motor and control package, 
is available In standard, "off-the-shelf" ratings 
beginning at 1/10 HP @ 1800 RPM. Most units 
are rated up to 5000 RPM, maximum, with 
optional higher RPM designs available upon 
request. 

The AUTOPAC family uses our advanced 
design of PWM drive technology coupled to a 
precision fractional horsepower PM DC brushless 
motor to produce a highly efficient, powerful, and 
very versatile package that is surprisingly 
affordable. 

The DC brushless motors offered, built to 
Automotion's demanding standards, feature: 
dynamically balanced rotors, built-in, high- 
temperature Hall Effect sensors. Class H 
insulation system, and precision ground shafts. 


CUSTOM 

Based upon the same proven reliable, 
advanced PWM drive technology as our standard 
family, our custom series demonstrates the 
significant flexibility of Automotion in the design 
and manufacturing of cost effective custom driver 
solutions for our OEM customers. 

Starting with the basic four quadrant H bridge 
driver, OEM's can select from a long list of 
Automotion I/O, operating and protection options 
to build just as much of a driver solution as the 
application requires. As a result, OEM customers 
get the brushless DC control capability they need, 
at a price and size that their application can 
justify. 


Made with pride in the USA. P.O.BOX 7746 • Anti Aitor, Michigan 48107-7746 


1989 Automotion 
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MOTOR DIVISION 


M-104 'klTHO IN U.S.A. 


P.O. Box 7040 

555 Colman Center Drive 

Rockford, IL U.S.A. 61125-7040 


Toll Free: 1-800-237-2537 
Telex: 4330183 BC EC 


DC MOTORS 


Torque to 11 Ib-in. 
1.5" max. dia. 


Torque to 15 Ib-in. 
2.0" max. dia. 


6-32 VDC 
1.18" dia. 

2.16" max. length 


CYHM 

6-36 VDC 
2.0" dia. 


Our manufacturing experience and engineering content assure 
consistent quality — from simple drive motors to sophisticated “motion 
control packages.” Our motors are available with multiple types of 
companion gearheads and may be combined with options like magnetic 
tachs, optical encoders, ball bearings and electrical filtering for exact 
start-stop and speed control. For detail application assistance and 
pricing, contact our office at the address below. 

BarberColman Campanil 
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DO ^tocH 


Bodine makes 


it easy to buy 


top-quality 


gearmotors, motors 


and electronic 


motion controls 


BODINE 

ELECTRIC 

COMPANY 


2500 W. Bradley Place 
Chicago, IL 60618 USA. 
Tel: (312)478-3515 
Telex: 25-3646 


Bodine offers you the industry’s widest 
line of top quality small gearmotors, 
motors and electronic motion controls 
available off-the-shelf. And wide selection 
and local availability are just the start of 
your Bodine benefits. 

Bodine gives you the high reliability 
you need for critical applications. High- 
quality components and materials, realis¬ 
tic ratings, and manufacturing excellence 
produce exceptionally consistent perfor¬ 
mance and long life. It’s most economical 
to buy products you can rely on! 

Bodine gives you all the help you 
need to select the right gearmotors, 
motors and motion controls. Comprehen¬ 
sive technical literature is augmented by 
expert application engineering assistance. 
Customers both large and small rely on our 
guidance as well as on our products. It’s 
logical to buy a product you know will 
perform properly! 

Choice. Immediate availability. 
Dependability. Consistency. Technical 
assistance. It’s the easy buy, because 
everything you want is built right in. 

Bodine top-quality stock gearmotors, 
motors and electronic motion controls are 
available through 103 stocking Distributors 
and Authorized Service Centers in the 
USA, Canada and Europe. Modifications 
and specials are available through your 


local Manufacturer’s Representative or 
from the factory. Ask for Stock Catalog S 
or European Voltage Stock Catalog SME. 


Mini-guide to stock products 

■ 400 USA/Canadian models, plus 100 
European voltage models 

■ New 24 VDC gearmotors and motors 

■ Parallel shaft gearmotors: AC, DC; up to 
341 Lb.-in. torque 

■ Right-angle shaft gearmotors: AC, DC; 
up to 340 Lb.-in. torque 

■ Motors: 10 and 30 AC, DC, universal; 
HP 1/2000 to 1/2; dia. 2.27" to 6.00" 

■ 1.8° DC stepper; 72 RPMHY-Sync^“; 
instrument, torque, floppy disc motors 

■ Matched SCR and Thyristor DC 
speed/torque controls for PM and shunt 
wound drives; DC stepper controls 

■ Synchronous and non-synchronous, split 
phase, permanent split capacitor, shunt 
wound, PM, series wound 

■ All stock products U.L. construction 
recognized, many CSA-certified and 
VDE-approved 

■ Other models and modifications avail¬ 
able built-to-order in small or large 
quantities 


Bodine Electric Company 1986 


Quaijty iji Motioji 
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Everything in Small DC Motors 



Canon. Your one reliable source... 


BRUSHLESS I 

1 GEARMOTORS 1 

1 IRON CORE 

• Inner and outer 

• Over 100 different combinations 

• Over 70 models 

rotor types 

• Ratios from 5:1 to 3000:1 

• 12mm to 52mm dia. 

• Axial and radial gap 

• 25 to 20,000 g-cm rated torque 

• 12 g-cm to 9000 g-cm starting 

types 

• 1.3 to 830 rpm 

torque 

• 30mm to 90mm 

• 6 to 24 VDC 

• Integral AC tach, optical encoder 

diameter 

• Concentric or offset shaft 

• Ball or sleeve bearings on some 

• 25 to 700 g-cm 
starting torque 


models 


STEPPERS 


• Low in cost, high in performance. 

• Step angle 0.9,1.8, 7.5 and 
15 degrees 

• 35mm to 60mm diameters 

• Non grain-oriented, radial grain- 
oriented, and multi-pole grain-oriented 
magnets 


CORELESS 


• 12mm to 40mm 
dia. 

• 28 to 45 g-cm 
starting torque 

• Ball bearings 
available on 
some models 


BRUSHLESS 
DC BOX FANS 


• Low cost • High air flow 

• Long life • Brushless 

• Low mechanical noise 

• 12 and lAM models 

• 40mm to 120mm size 

• Ball bearing smoothness and 
3-wire systems available. 


Canon 


Ask about 
enhancement 
options available in 
OEM quantities 

CANON U.S.A. INC. Components Division 

New York Office/Headquarters: One Canon Plaza, Lake Success, NY 11042 • (516) 488-6700 • FAX: (516) 354-1114 
Santa Clara Office: 4000 Burton Drive, Santa Clara, CA 95054 • (408) 986-8780 • FAX: (408) 986-1557 
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Dependability in Motion... Fractional Horsepower 
Motors from Clifton Precision 



MINIATURE HIGH-TORQUE 
DC SERVOMOTORS 

Computer peripheral drives, instrument 

recorders, laboratory instruments, medical equipment, 

robotics 



. . . with torques from 2 to 50 oz-in. 

.75 inch cube to 1.32 inch O.D. 

Cartridge brushes, Alnico or rare earth magnets 


BRUSHLESS 
DC MOTORS 

Floppy and Winchester disk drives, 
machine tool drives, 
pumps, fans, robotics 



.. .with 40 to 150 mm O.D.; 1, 2, or 3 phase. 
Specializing in rotor/stator parts sets, with housed 
units also available. Will customize upon request. 


BRUSHLESS DC TOROIDAL MOTORS 

— provide ripple free torque over a limited 

rotation without commutation. 

Medical scanners, ultrasound probes, 

robotics, actuators, military 

applications ^ 




DC PM HOLLOW SHAFT 
TORQUE MOTORS 

Inertial navigation platforms, 
aircraft instruments, 
aircraft controls 


t L- 


... with torques from 6 to 2700 oz-in., 

1.1 inch to 20 inch O.D. Precision tolerances, 
gold commutators, high reliability 


Clifton specializes in custom designed products. 


Litton 

Clifton Precision 


For more information contact — 
Marketing Department, Clifton Precision 
Marple at Broadway, Clifton Heights, PA 19018-2495 
(215)622-1000 FAX (215) 623-6344 TWX 510-669-9782 
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Reversible Synchronous Motors 

Above Stepper Motor siz^ are available as Revei 
82 500 Series 


A/so avaifable from Crou 

Crouzet Controls, Inc. 

1083 State Parkway, Schaumburg, IL 60173-5419 
Tel: (312) 843-2200 • Telex: 210 219 • Fax: (312) 310-8330 


Permanent Magnet Motors 


Stefiper Motors - 7.5° - 2 Phase and 4 Phase 


PART NUMBER 


82 910.1 


82 920.0 


82 930.1 


82 940.1 


Stepper Motors 


Diameter 


1.4" (35.5 mm) 


2" (51 mm) 


2.25" (57.5 mm) 


2.55" (65 mm) 


Holding Torque 
(2 Phase) 


23 in. oz. 


8.5 in. oz. 


39 in. oz. 


Synchronous Gear Moto 

e) • High Torque. 




High Torque, instant stop 
Uni-directional or reversible 
Precision double bushing 


• Standard round, flatted or knurled shaft 

• UL,CSA and most European standards. 

• Optional: Dual Voltage, friction or one 
way clutch, low temperature lubrica¬ 
tion, etc. 


Rotation 


Uni-Directional 


Reversible 


Torque 


Standard 

Torque 


High 

Torque 


Standard 

Torque 


High 

Torque 


82 524 


Part Number 


82 344 


82 334 


82 514 


300 in. oz. 
75 in. oz. 
1200 in. oz. 

3.5 w 


Static Torque 
Dynamic Torque 
Running Torque 
RPM 

Power Input 


300 in. oz. 
75 in. oz. 
420 in. oz. 

2.7 w 


300 in. oz. 
75 in. oz. 
155 in. oz. 

2.7 w 


300 in. oz. 
75 in. oz. 
580 in. oz. 

2.8 w 
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EASURN AIR DEVICES, INC. 

The technological leader and problem solver in motion products 


Sizes 8 through 20 VR and PM 
stepping motors, 7.5,10,15,30, 
45, and 90 degree step angles 
with a wide range of voltage 
and torque ratings. Heat sinks 
and mechanical dampers avail¬ 
able. 


Sizes 23 (27/32' dia.) and size 34 
(3V8" dia.) permanent magnet 
stepping motors with 1.8,1.875, 
5, 7.5, and 15 degree step 
angles. Torque ratings from 50 
to 150 oz in. for size 23, and 
150 to 450 oz in. for size 34. 


Size 42 (4 Vi 6" dia.) PM step¬ 
ping motors with 1.8° step 
angles. High holding torques 
of 650 and 2100 oz in. High 
positioning accuracy of + 3% 
noncumulative. Bidirectional. 
High speed drivers and other 
ns. 



actuators. 

Sizes 23, 34, 
and 42. Linear force 
up to 1 ton. Linear reso¬ 
lution down to .000125" 
travel per 1.8° step. 
Long strokes. 


IHSTRUMENT MOTORS AND GEAR MOTORS 



Holtzer Cabot Model 
M instrument motors 
with ratings up to 1/20 
HP. Available as in¬ 
duction, torque, and 
synchronous motors in 
either face or foot 
mount. Only 2%" sq. 
Popular for floppy disk 
drive applications. 


Holtzer Cabot Model 
L & S instrument mo¬ 
tors with ratings up to 
1/100 HP. Available as 
servo, polarized syn¬ 
chronous, synchron¬ 
ous, torque, induction, 
and DC motors. Only 
2%'' square. 


Holtzer Cabot Model 
L & S Instrument gear 
motors with ratings 
through 150 oz. In. 
Available with gear re¬ 
ductions from 3:1 to 
3600:1 in either spur 
or in helical gearing. 
Only 2%" square. 


Size 34 (33/8" dia.) 
synchronous and non- 
synchronous gear mo¬ 
tors. Speeds from 2 
RPM to 150 RPM. 
Torque output up to 
40 lb. in. For appli¬ 
cations that require 
quiet operation and 
long life. 




Holtzer Cabot right 
angle gear motors. Up 
to Vs HP in a variety of 
voltages, either AC or 
DC. Gear ratios from 
6:1 to 1140:1 In either 
single or double re¬ 
duction gear reducers. 


AND INDUaiON MOTORS 


Size 34 (33/8 "dia.) 
jagllll^ and 44 (43/8" dia.) 

synchronous and 
induction motors. 
^ 1/300 through Vz 

HP. 600 to 12,000 
RPM. Single or 
dual speeds, single or dual vol¬ 
tage. 50/60 or 400 Hz. 


motors. 1/200 
through Vz HP. 600 to 3600 RPM. 
Single or dual speeds. 50/60 Hz. 


FANS AND BLOWERS 



Motors, I 
fans, blowers. 
Sub-FHPtoVz 
HP. To 20,000 
rpm. With or 
without electronic 
drive circuits. 


Propeller and Tubeaxial fans. 
Up to 12" dia. up to 1500 
CFM. The EAD line of axial 
fans for cooling application 
is manufactured for contin¬ 
uous duty and efficient air 
circulation. 


Vaneaxial fans. Available in 
IVz", 2", and 43 / 4 " dia. from 
3 to 500 CFM at high static 
pressures. EAD V-Llne fans 
are small and powerful air 
moving devices particularly 
suited to high-density elec¬ 
tronic packages. 


Centrifugal blowers. From 3 
to 2000 CFM, static pres¬ 
sures up to 5" of water. 
These centrifugal squirrel 
cage blowers have general- 
purpose performance char¬ 
acteristics for systems with 
medium back pressures. 



^ I Holtzer Cabot 
hp* Instrument 
Motors 

Gear 

Motors, 

Reducers 

Dept. EM, 1 Progress Dr. 
Dover, NH 03820 
TEL: (603) 742-3330 
FAX: (603) 742-9080 
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R O L C^^(^^10N 

DC SERVO SYSTEMS 

For applications requiring closed servo loop performance 


MODEL 7-300-030-00 

BRUSHLESS D.C. VELOCITY 
SERVO SYSTEM 




The basic system includes the 
following: 

■ Brushless DC servo controller 

■ Brushless DC motor 

■ Commutation position encoder 

■ Incremental optical encoder 

The system provides precise velocity 
control in a complete package: Internal 
D.C. power supplies, crystal reference, 
controls for bidirectional rotation and 
variable speed, digital speed readout, 
operating controls and status 
indicators. 

Instantaneous speed regulation to 
±. 001 % 

Fault protection: Overtemperature, 
shorts to ground, shorts across motor 
Current loop: High bandwidth with 
current limiting 

Input power 115/220VAC, 1 0 , 

50-60 Hz 


MODEL 5-156-028-00 

BRUSH OR BRUSHLESS D.C. 
SERVO CONTROLLER 



This EUROCARD provides closed 
loop four quadrant PWM control of 
motor velocity or torque. It offers 
maximum flexibility. Many operating 
features are set by pluggable jumpers. 
Variable compensation and gain by 
plug-in component carrier and trim 
pots simplify set up of closed loop 
operation. 

FEATURES 

■ Single 24-60 volt RS. 

■ Adjustable current 5-15 amps 

■ High efficiency 24KHZ PWM drive 
scheme minimizes EMI in noise 
sensitive applications 

■ Fault protection for excess tem¬ 
perature, speed, voltage, current, 
and motor stall 

■ Digital inputs command enable/ 
reset, brake, and ± travel limits 

■ Differential amplifier for ± 10V 
input command 

■ Velocity F/B from commutation 
sensors, encoder, or DC tachometer 


MODEL 6-120-024-00 

BRUSH-TYPE LINEAR D.C. 
SERVO CONTROLLER 



Motion control of position, velocity, or 
torque. 

Simple adjustments for application 
adaptation 

Peak output current: 2-10 amps 
Linear operating mode: No switch¬ 
ing EMI, high servo stiffness, no 
torque dead zone 

Fauit protection: Shorts across motor, 
shorts to ground, peak and time de¬ 
pendent continuous foldback current 
limits, external fault indication and 
reset. 


The Eitroi motor-tach shown above 
is ideaiiy suited to take fuii advan¬ 
tage of the servo controiler’s 
capabiiities. 


Eltrol Corporation is an engineering oriented firm specializing in D.C. servo systems. We provide standard, modified 
standard or custom designed systems to your electrical and mechanical specifications. 


Write or call us today for additional Information. 



ELTROL CORPORATION 


20942 Osborne Street 

Canoga Park, GA 91304-1846 

(818) 709-0131 FAX # (818) 709-0132 
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SYSTEMS 


D.C. MOTORIZED POTENTIOMETERS 

I MOTORIZED MULTI - TURNS - 6 or 12 VDC I 


MC20-1WIREWOUND (7/8 dia) 10 turn 

RPMS AVAILABLE: . 0.16 to 222 

RESISTANCE RANGE: . 10 to 200k O 

POWER RATING: .. 3.0watt 



MC20.2WIREWOUNDdual gang (M/4dia)10txun 

RPMS AVAILABLE: . 0.16tol22 

RESISTANCE RANGE: . 10to200kQ 

POWER RATING: . 3.0 watt 


MC20.3WIREWOUND(l-3/8dia) lOtum 

RPMS AVAILABLE: . 0.16to50 

RESISTANCE RANGE: . 10 to 200k Q 

POWER RATING: .. 3.0 watt 




MC46.1 WIREWOUND (2'’8q.) lOtum 

RPMS AVAILABLE: . 0.16to65 

RESISTANCE RANGE: . 2 to 300k Q 

POWER RATING; . 5.0 wait 


MC46*2 WIREWOUND<2"aq.} lOtum 

RPMS AVAILABLE: . 0.16to65 

RESISTANCE RANGE; .. 0.05 to 200k Q 

POWER RATING: .. S.Owott 




General Purpose for proems 
control, speed contrm adjus¬ 
tors and remote control. 


Dual Gang For Fully 
Fed-Back Systems. 


Digital Turns Counting Dial is 
pre-assembled and c^brated 
to motorpot at factory. 


High Resolution, increased 
power. 20 turns available. 


Limit Szoitches at one 
or both ends of travel. 
20 or 30 turns avail¬ 
able. 


I HEAVY DUTY MOTOR ft GEAR - 6. 12 or 24 VDC | 


MC20.4WIREWOUND dual gang (1-3/8 dia) 10 turn 
MC20- 5 WIREWOUND single gang d’ 3/8 dia) 

RPMS AVAILABLE: . 0.04to276 

RESISTANCE RANGE: . 10to200kQ 

POWER RATING: .. 30 watt 


MC46-4 WIREWOUND dual gang <2"8q)10tum 
MC46-5 WIREWOUND single gang <2''»q ) 

RPMS AVAILABLE: .0.4 to 86 

RESISTANCE RANGE; . 0.5 to 200k Q 

POWER RATING: .5.0 watt 



Up to 18 oz. in. torque. 
Required when attach¬ 
ing the potentiometer 
output shaft to another 
gear or mechanism. 


MOTORIZED SINGLE TURNS - 6 or 12 VDC 


MC2E. WIREWOUND (1-1/4" dia) 

RPMS AVAILABLE: . 0.16to222 

RESISTANCE RANGE: . SOOtolQOkQ 

POWER RATING: . l.Owott 

Conductive Plastic element for essentially 
infinite resolution, longer life available. 



Potentiometer terminals 
allow Plug on Connectors, 
Simplifying Harnessing. 


MC2P.2 CONDUCTIVE PLASTIC(2"dia) 

RPMS AVAILABLE: . 0.16to222 

RESISTANCE RANGE: . 500 to 100k Q 

POWER RATING: ... l.Owott 


MC3W. WIREWOUND (1-3/4"dia) 


RPMS AVAILABLE: .. 0.16to122 

RESISTANCE RANGE: . 50to50KQ 

POWER RATING; .... 0.75 watt 



Unit has 5 amp Snap 
Action Switches at both 
ends of travel. 


Larger units available with 
higher wattage and con¬ 
ductive plastic elements. 


FOR SERVO POSITIONING CONTROL CIRCUITRY, SEE OUR AD IN EEM (Control Systems a Components). 

SEE OUR POTENTIOMETERS IN EEM (PotenItometers.Trlmmers. Controls a Rheostats) 

ETI SYSTEMS • 215 Via Del Norte Oceanside, CA 92054 ■ TEL: (619) 757-7770 • FAX: (619) 757-2305 

Division: Polaris Industrial Entsqorisss, Inc. 
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SYSTEMS 


A.C. MOTORIZED POTENTIOMETERS 

I MOTORIZED MULTI - TURNS - 24 or 115 VAC I 


MAC2W.WIREWOUND <2-diax4-l/4-m«x) 

RPMS AVAILABLE: . 0.5 to 15 

RESISTANCE RANGE: . 100 to 100k O 

POWER RATING: . 2.0 watt 



MAC46-WIREWOUND (2-»q.x6"max) 

RPMS AVAILABLE: . 

RESISTANCE RANGE: . 

POWER RATING: . 


0.5 to 15 
2 to 300k a 
5.0 watt 



General Purpose 10 turn 
Wirewound el ment for 
excellent output stabil¬ 
ity. 


High Wattage, high 
resolution. 


MAC4RC - WIREWOUND (2" «qx 6.13/16" max) 


RPMS AVAILABLE: . 05 to 15 

RESISTANCE RANGE: . 0.5to IM a 

POWER RATING: . 5.0 watt 



Limit Switches at one or 
both ends of travel. 
Ettgh Wattage. With 
Circuit Board, 


I MOTORIZED SINGLE TURNS ■ 24 or 115 VAC 


MAC22 - WIREWOUND <2"dia.x 3-1/2" max) 


RPMS AVAILABLE: . 0.5 to 15 

RESISTANCE RANGE: . 100 to 20k a 

POWER RATING: . 1.0 watt 


MAC2P - CONDUCTIVE PLASTIC <2" dia. x 3-1/2" max) 

RPMS AVAILABLE: . 0.5 to 15 

RESISTANCE RANGE: . 500 to 100k a 

POWER RATING: . 1 q watt 



General Purpose. Wire- 
wound element for ex¬ 
cellent output stability. 


Conductive Plastic for 
long life and essentially 
infinite resolution. 


MAC2E - WIREWOUND (2"<Ua. x4-max) 


RPMS AVAILABLE: . 0.6 to 15 

RESISTANCE RANGE: . 10 to 20k a 

POWER RATING: . 0.5 wait 


MAC2C. CONDUCTIVE PLASTIC <2"dia.x4"max.) 

RPMS AVAILABLE: . 0.5 to 15 

RESISTANCE RANGE: . 500 to 100k a 

POWER RATING: .. 1.0 watt 



Push on Connectors sim¬ 
plify harnessing. 


Push on Terminals sim¬ 
plify Harnessing. Conduc¬ 
tive plastic allows greater 
life, higher wattage. 


FEATURES of ETI SYSTEMS Motorized Potentiometers. Siip ciutch aliovs/s manuai adjustment when power is 
Off. Operating Temperature range: -30®C to +65^0. A.C. motors are UL approved, reversibie. Circuit 
board (optionai), packages the starting capacitor, baiancing resistor and braking diode. Braking diode 
prevents motor coasting. 

FOR SERVO POSITIONING CONTROL CIRCUITRY. SEE OUR AD IN EEM (Control Syslems & Components). 

SEE OUR POTENTIOMETERS IN EEM (Potentfometors.Trlmmers. Controls & Rheostats) 

ETI SYSTEMS " 2t5 Via Del Norte • Oceanside, CA 92054 TEL: (619) 757-7770 FAX: (619)757-2305 

Division: Polaris Industrial Entaiprisas, Inc. 
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MOTORS, DRIVES, & ROTATING EQUIPMENT _ 3500 

ROTARY ACTUATORS & MOTORIZED COMPONENTS 


VALVE POSITIONERS 

Patented design addresses safety and downtime, torque concerns, and perhaps most critical, "styction". From 10-tum nee¬ 
dle valves to regulators requiring 200 in.lbs. of torque, ETI Systems offers the precision functioning and feedback devices 
that fit your requirements. 



SYSTEMS 



WE WILL DESIGN FOR 
YOUR APPLICATION. CALL 

OUR ENGINEERING DEPT. 

FOR ASSISTANCE. 


• Servo Control with feedback. 

* Inputs to position valves are: 

0 to lOVDC, 4 to 20 MA or binary. 
' Non-Standards available. 


WATER REGULATOR ADJUSTOR 
Model VM100 (D.C. or A.C. Motor Voltage) 


Housing Is 5* In DIa. and contains: 

• End travel limit switches. 

• Feedback position potentiome¬ 
ter. 

• Multiple motors (patented), 
provides higher torque, better 
load distribution and prevents 
catastrophic motor failure. 

• Energy absorbers (patented) 
reduces sticking. 


Valve or regulator 
(customer provided 
or designated). 


Bracket Is detachable 
or custom made. 


WATER REGULATOR FEEDBACK 
Model VL2350S 


VALVE CONTROL 
Model VC6500 


MOTORIZED RHEOSTATS & VARIABLE TRANSFORMERS 



MOTORIZED RHEOSTAT 



CONTROL YOUR POWER NEEDS 


Automatically or Remotely control 
power needs with a Motorized 
Rheostat or Variable Transformer 
from ETI Systems. 


Single or Multi gangs Available 


6,12or24VDC 


24 or 116 VAC 


. Many RPM Selections 


MOTORIZED VARIABLE TRANSFORMER 


POSITIONING CIRCUITRY AVAILABLE 


FOR MOTORIZED POTENTIOMETERS SEE OUR AD IN EEM (Motors. Drives & Rotating Components). FOR SERVO POSITIONING CONTROL CIRCUITRY. 
SEE OUR AD IN EEM (Control Systems & Components). SEE OUR POTENTIOMETERS N EEM (Potentlometers.Trlmmers. Controls a Rheostats) 


ETI SYSTEMS • 215 Via Del Norte ■ Oceanside, CA 92054 • TEL: (619) 757-7770 • FAX: (619) 757-2305 

Division: Pdarfo IndualrW Entsiprisso, Inc. 


B-1244 


For manufacturers’ sales offices, see yellow pages 


EEM 1989 












3500 


MOTORS. DRIVES, & ROTATING EQUIPMENT 


3500 



MOTOR & CONTROL CORR 


FOR 


Products to Control 
Speed, Positioning, 
Counting and Sensing 


B&B PROVIDES: 

• Off-The-Shelf Delivery 

• Applications 
Engineering 

• Motor & Control 
Modifications 

• System Design & 
Fabrication 


COUNTING/SENSING 

PRODUCTS 


SPEED CONTROL 
PRODUCTS 


B&B LOGIC AC 

AC INVERTER DRIVES 
0.25 thru 10 HP 
Cnrnpatiblo Motors and 
Speed Reducers 

B&B LOGIC II + B&B NOVA 

DC Motor Controls 

Shunt Wound and PM Compatible 

Motor and Control Accessories 

B&B MOTORS 

General Purpose Motors 
Pump, f'an, Pool, Appliance 
Fractional to Multi HP 
Cross Ret to Major Brands 

BODINE ELECTRIC 

FHP Motors, Gearmotors, Controls 
Authorized Repair Center 

DART MOTOR SPEED 
CONTROLS 

Phase-Lock-Loop 
Battery Operated Models 
Fractional to Multi HP 

ELECTROID 

Clutches, Brakes 
Reversing Drives 

FINCOR 

Variable Speed Controls 
New American AC Inverter Series 
Microprocessor Speed Controls 
Controls to 1 000 HP 

GRANT GEAR 

Single and Double Reduction 
Speed Reducers 
012HP thru 25HP 

HURST MOTORS 

FHP Motors, Gearmotors 
Instrument Motors 
BBSLG288 


INDIANA GENERAL 

90 ^ 180 VDC Motors 
Outputs to 3HP 

KB ELECTRONICS 

Variable Speed DC 
Motor Controls 
1/100 to 3HP 
Options Accessories 

POWR UPS INC. 

Digital DC Motor Speed Controls 
Brushless DC Controls 
Computer Interfaceable 

ROBBINS & MYERS 

Motors & Gearmotors 

0 13 to 750 lb.-in 

Right Angle & Parallel Shaft 

R&M ELECTRO-CRAFT 

Motomatic Speed Controls 
Servo Positioning Systems 
Precision Servo Motors 

SCHMIDT COUPLINGS 

Low Inertia Design 

Anti-Backlash 

Clamp Type and Set Screw 

SUMITOMO 

SM Cycio Speed Reducers 
■ to 300 Horsepower 
Efficiencies to 95%- 

ZERO-MAX DIVISION 

Roh Lix'"' Linear Actuators 
Crown Goar Drives 


POSITIONING CONTROL 
PRODUCTS 


ANAHEIM AUTOMATION 

Stepping Motor Drivers 
Translators Indexers 
Integrated Circuit Controllers 


B&B CONTROL SYSTEMS 

Custom Motion Controls 
System Design & Fabrication 
Application Engineering 
'Motor Control Modifications 
Encoder Motors (Stepper/Servo) 

BODINE ELECTRIC 

Stepping Motors & Controls 
Positioning Systems 

DAEDAL 

X-Y Tables 
. New Rail Tables 
Rotary Tables 
Ball & Micrometer Slides 
Motion Control Systems 

DESIGN COMPONENTS 

X-Y Positioning Tables 
Rotary Tables 

FERROFLUIDICS 

Dampers for Steppers/Servos 

INFRANOR INC. 

Mavilor AC DC Servo Motors 
Infranor Servo Controls 
Servo Positioning Systems 

PARKER COMPUMOTOR 

Programmable Motion Controls 
PC Interfaceable Indexers 
Digital Stepper & Servo Systems 
Microsfepping Linear Positioners 

SEIBERCO 

Servo/Stepper Hybrid 
Brushless DC 
Closed Loop Positioning 

SUPERIOR ELECTRIC 

AC Synchronous Motors 
Slo-Syn® Stepping Motors 
Micro Series® Stepper Controls 
Modulynx® & Mitas® Motion Controls 
Powerstat® Variable Transformers 


C&A PRODUCTS 

Programmable Limit Switches 
Programmable Cam Switches 
• Absolute Encoders 

DURANT 

Electronic + Mechanical Counters 
Predetermining Counters 
President Series 

INTERNATIONAL 
PRECISION MECHANISMS 

Tach Generators 

SPY Replacements (GE Type) 

C-Face Mounts w/Term. Box 

OPCON 

Photoelectric Controls 
Through Beam, Reflex, Proximity 
Curtain of Light 

RENCO 

Optical Shaft Encoders 
Kit or Mounted 
TTL output 

R/T ENGINEERING 

Digital Indicators 

LED Readout 

RPM, Steps, Volts, Current 

B&B MOTOR & CONTROL 
CORP. HEADQUARTERS 

39-40 Crescent St. 

Long Island City, NY 11101 
(718) 784-1313 

B&B AUTOMATION SYSTEMS 
DIVISION AND 

APPLICATIONS ENGINEERING 

114 Woodlawn Road 
Berlin, CT 06037 
(203) 828-8766 

CALL B&B TOLL FREE' 

800 - 638-7808 

In New York Call, 

718 - 784-1313 

or contact your nearest B&B 
office listed on the reverse side 
of this line card. 

© 1988 B&B MOTOR & CONTROL CORP. 
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MOTORS. DRIVES, & ROTATING EQUIPMENT 


3500 


SUP RING ASSEMBUES 


BEST 

DELIVERY 


SEPARATE ROTOR AND BRUSH BLOCK ASSEMBLY — STOCK DELIVERY 


TYPE 1201-2 Ring 


L 

.230 


.75 

k 

-— 

—-i-fl 

12" Lead 

w 

1 


^ 1.50 

.1.002 Dia 
Dia 



—1 .56 



TYPE 1301 3 Ring 


.56^ 


K 


j- 12" 

Lead 


( 


1.50 

1.002 
■ Dia 

_L 

Dia 

►.50 [— 


TYPE 1401 -4 Ring 


♦ 1.50 

1.002 Dia 
Dia I 



-J.56 1— 


TYPICAL END VIEW 

, 1.250 , 

hi .300 


1.187 (ref) 



Slip Ring Assembly Type 1057 
Separate Rotor and Brush Block 

5 amp — 30 rings max — Bore 1.002 dia max 
'—^ ^1/8 wide slotted hole 
I / / -Terminal 


.005 

1/ y-Terminal 

y 

[44 



1.19 (ref) 

> 

\ 1 

/ 

' Rotor 


.270(Refh 



Rotor Lead 
, ♦ 1.50 Dia 


-^.230(Ref) 


” Length ' 

0.50 +0.120(no. rings -1) 


Slip Ring Assembly Type 1302 
Sealed Housing 

5 amp — 50 rings max — Solid Bore 
Length _ 

3.00 + 0.12 (no. rings -1) 

0.5-i-H — Rotor 

1 /4 Dia X 0.62 Long ^ 


11^:!!_i 

- 3/4 Std Pipe Thd (Lead exit) 


Slip Ring Assembly Type 1186 
Rigid Tube Housing — Exposed Stator Terminals 

5 amp — 50 rings max — Bore 1.002 dia max 

^ 51 . , I 

n ■ n 1.56+ 0.120 (No. Rings-1) 



Rotor 
Set Screw 


Slip Ring Assembly Type 1067 
Rigid Tube Housing — Exposed Stator Terminals 

5 amp — 100 rings max — Bore 2.252 dia max 

Rotor ^^ 
Lead 2.06 + 0.1815(no. rings-1) 



_liKl/4Dia Pin 
>-0.50 


Rotor 
Set Screw 


CHARACTERISTICS 

RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Coin Silver 5 AMP Rings 

BRUSHES: Silver Graphite 

Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 

Brushes individually removable and replaceable 

NOISE: 10 Milliohms dynamic resistance MAX 

5 Milliohms MAX with 4 brushes per CKT 

HI-POT: 1000 VAC 60 CYCLE for 15 seconds. 


ROTOR: One piece steel sleeve 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric 

COVER: Easily removable for brush and ring inspection 
BEARINGS: Shielded or sealed ball bearings 
PART NUMBER CODING - Specify fully when ordering 




Lead 


Bore 

No. 

Length 

Lead 

(Inches) 

Rings 

(Inches) 

Type 

—- 

-X— 

-X— 

—X 


WRITE OR PHONE FOR THE FABRICAST CATALOG 



Fabricast, Inc. 


CUSTOM MANUFACTURERS 
OF SLIP RING ASSEMBLIES 


P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 (S. El Monte/Los Angeles) 


8*1246 For manufacturers’sales offices, see yellow pages EEM1989 
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BRUSH ASSEMBUES 


LEAF TYPE (BRUSH MATERIAL - FAG 180 LEAF MATERIAL - BeCu) 


STOCK DELIVERY 


5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 5.0 AMP DOUBLE BRUSH 

P/N 1103004 BRUSH .040 WIDE P/N 1050006-13 BRUSH .040 WIDE P/N 1050006-5 BRUSH .040 WIDE P/N 1050006-2 BRUSH .040 WIDE 


--1.875-^ 

0.375 [— 


Req'd >, 

310 (STK) 0.0 


0.062 Dia o.060 

4 . 


V \ T" 

0.093 Dia 0.060 0.186 


0.116 Dia 0.060 

rc 


0.010 (STK) 0.010 (STK) ^ 0.010 (STK) 

0.156 0.156 


"AS REQ'D" ANGLE IN FREE STATE - LEAF WITHOUT BRUSH WOULD TOUCH RING SURFACE 


2.0 AMP SINGLE BRUSH 

P/N 1113007 BRUSH - .040 WIDE 

0.062 Dia 

t y-—0-90°— i 

'-J 


0.012 (STK) 


2.0 AMP SINGLE BRUSH 

P/N 1120051 BRUSH - .040 WIDE 


k--I.U/t 

-^0.045 

— r-0.2 

I r 


I \ 0.065 Dia 
0.093 0.045 Dia 


_ \ 

0.187-.-I 


5.0 AMP SINGLE BRUSH 
P/N 1117003 BRUSH - .062 WIDE 

-— 2.37--H 


, 4 [—0.187 

^ H 1-0.312 

0.250 I -(t}— 


0.140 Dia (TYP) 


1 

0.012 (STK) 




STOCK DELIVERY 


PLUNGER TYPE (BRUSH MATERIAL - FAG 180 HOLDER - BRASS) 


2.5 AMP CAPACITY 
3/32" SQUARE BRUSH 




4.0 AMP CAPACITY 
1/8" SQUARE BRUSH 


25 AMP CAPACITY 
1/4" X 1/2" RECTANGULAR BRUSH 


t—0.625— 3/32 Square 


'TT 

0.204 Dia 


HOLDER ASSY P/N 1070004-1 
CAP ASSY P/N 1070004-2 

3/32 

Square 

BRUSH ASSY P/N 1072-1 


h--1.296- 

j [--0.984- 


.j_^ i/» &qi 

10.227 A-i 




HOLDER ASSY P/N 1051032-1 
CAP ASSY P/N 1051032-2 


~1 

BRUSH ASSY P/N 1072-2 


0.850 Dia 





HOLDER ASSY P/N 1092006-1 
CAP ASSY P/N 1092006-2 


BRUSH ASSY P/N 1092003 


BRUSH MATERIAL 

• Fabricast grade Fag 180, the universal low noise level grade used for all 
standard brush assembles. 

• Fabricast grade FAG 193, the lowest noise level grade, however, the ring 
surface speed is limited to 250 SFM. 

• Fabricast grade FAG 150, the highest surface speed grade, however, 
noise levels are compromised. 


Grade No. 

Composition 

Recommended 
Surface Speed 

Carrying 

Capacity 

FAG 150 

50% silver, 
50% graphite 

Over 3500 
ft. per min. 

100 Amps 
per sq. in. 

FAG 180 

80% silver, 
20% graphite 

Up to 3500 
ft. per min. 

250 Amps 
per sq. in. 

FAG193 

93% silver, 

7% graphite 

Up to 250 
ft. per min. 

300 Amps 
per sq. in. 


WRITE OR PHONE FOR THE FABRICAST CATALOG 


Fabricast, Inc. 


CUSTOM MANUFACTURERS 
OF SLIP RING ASSEMBUES 


P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 Phone (818) 443-3247 (S. El Monte/Los Angeles) 


EEM 1989 For manufacturers’sales offices, see yellow pages B*1247 
















MOTORS, DRIVES, & ROTATING EQUIPMENT 


SUP RING ASSEMBUES 


SELF-CONTAINED 
RIGID TUBE HOUSING 


DISTINGUISHING CHARACTERISTICS 

Rigid one piece housing eliminates bearing alignment problems. Larger 
section bearings are generally used in these units for a more rugged unit. 


—^LENGTH "B”- 

/STATOR TERMINAL 




/ROTOR LEAD 


+ .005 
-.000 
BORE DIA. 

“A” 



HOUSING RESTRAINING PIN 


ROTOR SET SCREW 



BORE DIA “A" INCHES 

NO. RINGS 

CURRENT 


HOUSING 

DIA 

TYPE 

NOMINAL 

RANGE 

MAX. 

AMPS 

LENGTH B INCHES 

1230 

Solid 

- 

100 


3.50 + .120 (no. rings -1) 

2.50 

1186 

1.000 

0-1.002 

100 

5 amp std 

2 brushes 

1.56 + .120 (no. rings -1) 

2.50 

1197 

1.250 

1.0-1.252 

70 

per ring 

1.56 + .130 (no. rings -1) 

3.50 

1289 

1.500 

1.25-1.502 

100 


1.56 + .150 (no. rings -1) 

4.00 

1067 

2.000 

1.5-2.252 

100 

10 amp std 
or lo noise 

2.06 + .181 (no. rings -1) 

4.50 

1420 

aooo 

2.25 - 3.002 

100 

4 brushes 
per ring 

1.38 + .181 (no. rings -1) 

4.75 

1506 

3.500 

3.0 - 3.502 

100 


2.88 + .200 (no. rings-1) 

6.50 

1390 

4.000 

3.5 - 4.252 

100 


2.00 + .187 (no. rings -1) 

5.75 


* RING COMPLEMENT MAY BE LIMITED BY ABILITY TO PASS ROTOR LEADS UNDER BEARINGS. 
^ FOR 50 AMP STANDARD POWER ASSEMBLIES SEE POWER ASSEMBLY SECTION. 

* INSTRUMENT AND 50 AMP POWER CIRCUITS MAY BE CAST ON COMMON SLEEVE. 


CHARACTERISTICS 


RPM: Rigid one piece housing eliminates bearing 
alignment problems 


ROTOR: One piece steel sleeve 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric 


RINGS: Coin Silver 5 AMP Rings 


BRUSHES: Silver Graphite 

Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 

Brushes individually removable and replaceable 


ROTOR LEADS: 5 AMP Leads - 20 GA per Ml L-W-16878 TYPE “E" 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends. 


NOISE: 10 Milliohms dynamic resistance MAX 

5 Milliohms MAX with 4 brushes per CKT 


CURRENT: Noted in tabulated block 

Rating may be doubled with 4 brushes per CKT 


HI-POT: 1000 VAC 60 CYCLE for 15 seconds X - X-X— 


WRITE OR PHONE FOR THE FABRICAST CATALOG 


HOUSING: One piece tube construction 

COVER: Easily removable for brush and ring inspection 
BEARINGS: Shielded or sealed ball bearings 
PART NUMBER CODING — Specify fully when ordering 
Lead 

Bore No. Length Lead / Shielded-S \ 

Type (Inches) Rings (Inches) Type \Unshielded - U j 

X-X-X-X-X 



Fabricast, Inc. 


CUSTOM MANUFACTURERS 
OF SLIP RING ASSEMBLIES 


I 


P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 


Phone (818) 443-3247 (S. El Monte/Los Angeles) 


B-1248 


For manufacturers’ sales offices, see yellow pages 
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SUP RING ASSEMBUES 


SELF- 

CONTAINED 


SELF CONTAINED RIGID HOUSING SLIP RING ASSEMBLIES 


DISTINGUISHING CHARACTERISTICS 

Rigid one piece housing eliminates bearing 
alignment problems. Bearings are thin section 
aircraft torque tube type or Kaydon KA series. 



Set Screw/ 
(3 ea.) 


REPLACEABLE BRUSH ASSEMBLIES -1000 VAC HYPOT 



TYPE 

BORE DIA"A;'inches 

NO. 

RINGS 

CURRENT 

Nominal 

Range 

MAX 


4100 

.500 

.250- .502 

48 


4150 

1.000 

.000 - 1.002 

64 

5 amp std 

4200 

1.312 

1.000- 1.312 

100 

2 brushes 

4237 

1.750 

1.312 - 1.752 

78 

per ring 

4268 

2.000 

1.750-2.002 

100 


4350 

2.750 

2.250-2.752 

100 

10 amp std 

4400 

3.250 

2.750 - 3.252 

100 

or lo noise 

4462 

3.750 

3.250-3.752 

100 

4 brushes 

4500 

4.250 

3.750 - 4.252 

100 

per ring 

4600 

5.250 

4.250 - 5.252 

79 


4700 

6.250 

5.250 - 6.252 

63 


4800 

7.250 

6.250- 7.252 

58 


4900 

8.750 

7.250- 8.750 

58 


1271 

1.000 

.000 - 2.000 

15 

50 amp std 

1291 

3.000 

2.000 - 3.252 

9 

50 amp std 

NON-REPLACEABLE BRUSH ASSEMBLIES ~ 500 ^ 

4087 

.250 

.250- .502 

50 

3 amp std 

4125 

.500 

.250- .752 

50 

2 brushes 

4230 

2.000 

1.500 - 2.002 

50 

per ring 


LENGTH"B'l inches 

Housing 

Dia 

"C" 

1.19-1- 

.125 (no. rings - 

1) 

2.00 

1.19-t- 

.120 (no. rings - 

1) 

2.50 

1.19 + 

.125 (no. rings - 

1) 

3.00 

1.19 + 

.130 (no. rings 

1) 

3.37 

1.28 + 

.150 (no. rings 

1) 

3.62 

1.75 + 

.150 (no. rings 

1) 

4.50 

1.75 + 

.187 (no. rings 

1) 

5.00 

1.75 + 

.160 (no. rings 

1) 

5.50 

1.75 + 

.187 (no. rings 

1) 

6.00 

1.75 + 

.186 (no. rings 

1) 

7.00 

1.75 + 

.186 (no. rings - 

1) 

8.00 

1.75 + 

.187 (no. rings 

1) 

9.00 

1.75 + 

.187 (no. rings - 

1) 

11.00 

3.50 + • 

1.050 (no. rings - 

1) 

4.50 

4.50 + • 

1.120 (no. rings- 

1) 

6.50 

VAC HYPOT 

! .875 + .080 (no. rings - 

1) 

1.56 

.875 + 

.100 (no. rings 

1) 

2.00 

1 .875 + .080 (no. rings - 

1) 

3.50 


PART NUMBER CODING — Specify fully when ordering 


Lead / Shielded-S 
Type \ Unshielded - U 


ROTOR LEADS: 

HOUSING: 

COVER 

BEARINGS: 


CHARACTERISTICS 

Rigid one piece housing eliminates bearing 
alignment problems. 

Coin Silver 5 amp rings. 

Copper 50 amp rings. 

Silver Graphite 

Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring. 

Brushes individually removable and replaceable. 
10 Milliohms dynamic resistance max 
5 Milliohms max with 4 brushes per ckt. 

Noted in tabulated block. 

Rating may be doubled with 4 brushes per ckt. 
See table on left. 

One piece steel sleeve. 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric. 

5 amp Leads - 20 ga per Ml L-W-16878 type "E" 
50 amp Leads — 8 ga — Teflon. 

One piece tube construction. 

Easily removable for brush and ring inspection. 
Shielded or sealed ball bearings. 


SELF CONTAINED COVERED STATOR TERMINAL SLIP RING ASSEMBLIES 

DISTlNGUISHtNG CHARACTERISTICS 

Bearing Bell and space bar type units best suited --7";----- 

for larger bore assemblies, bore [>ia"a" inches no 




® ® 



Set Screw- 

1 . L 

0.62 

r 


PART NUMBER CODING - Specify fully when ordering 
Lead 

Bore No. Length Lead / Shielded - S N 

Type (inches) Rings (inches) Type \Unshielded - Uj 


TYPE 

BORE DIA "A'; inches 

NO. 

CURRENT 

— 

LENGTH "B” inches 

Housing 

Nominal 

Range 

MAX 

Dia 

“C 

1296 

.250 

.250- .377 

48 


1.25 + .110 (no. rings -1) 

2.25 

1297 

.500 

.378- .565 

100 


1.25 + .120 (no. rings -1) 

2.75 

1298 

1.000 

.566- 1.002 

100 


1.25 + .120 (no. rings -1) 

3.00 

1272 

1.000 

1.000- 1.750 

100 


2.00+ .150 (no. rings-1) 

5.25 

1273 

2.000 

1.750- 2.625 

100 


2.00+ .150 (no. rings-1) 

6.25 

1274 

3.000 

2.625-3.750 

100 

10 amp or 

2.00 + .160 (no. rings -1) 

7.50 

1275 

4.000 

3.750- 4.750 

48 

lo noise 

2.00+ .186 (no. rings-1) 

9.00 

1276 

5.000 

4.750- 5.750 

63 

4 brushes 

2.00 + .186 (no. rings -1) 

10.50 

1277 

6.000 

5.750-6.750 

58 

per ring 

2.00 + .187 (no. rings -1) 

12.00 

1278 

8.000 

6.750 - 8.750 

58 


2.00 + .187 (no. rings -1) 

15.00 

1282 

1.000 

1.000- 1.250 

16 


3.00 + 1.050 (no. rings -1) 

a 00 

1283 

2.000 

1.250-2.000 

16 


3.00 + 1.050 (no. rings -1) 

9.00 

1284 

3.000 

2.000-3.125 

9 

50 amp std 

3.00 + 1.120 (no. rings -1) 

10.00 

1285 

4.000 

3.125-4.375 

8 

100 amp 

4 brushes 

3.00 +1.116 (no. rings -1) 

11.50 

1286 

5.000 

4.375 - 5.375 

10 

per ring 

3.00 + 1.116 (no. rings -1) 

12.50 

1287 

6.000 

5.375-6.375 

10 


3.00 + 1.125 (no. rings -1) 

13.50 

1288 

8.000 

6.375 - 8.375 

10 


3.00 + 1.125 (no. rings -1) 

16.00 


^ RING COMPLEMENT MAY BE LIMITED BY ABILITY TO PASS ROTOR LEADS UNDER 
BEARINGS. 

^ 10 AMP OR LOW NOISE CKT ON TYPES 1296, 1297, 1298, REQUIRE 2 PARALLEL 
RINGS PER CIRCUIT. 

^ INSTRUMENT AND 50 AMP POWER CIRCUITS MAY BE CAST ON COMMON SLEEVE. 


CHARACTERISTICS HOUSING: Bell, Bell Spacer and Cover type construction. All other characteristics same as for Self Contained Rigid Housing Slip Ring Assembly. 


WRITE OR PHONE FOR THE FABRICAST CATALOG 


Fabricast, Inc. 


P.o. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 


EEM 1989 For manufacturers’ sales offices, see yellow pages 


CUSTOM MANUFACTURERS 
OF SUP RING ASSEMBUES 


Phone (818) 443-3247 (S. El Monte/Los Angeles) 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 


SUP RING ASSEMBUES I^BRUSH^BLOCK^ 


Brush Block Assy 

5 AMP STD 


Brush Block Assy 

TYPE ''A" 


Brush Block Assy 

TYPE "E" 


Brush Block Assy 

50 AMP STD 








Rotor 
Set Screw 



^-r I 

Slip 

^ Bore R'ng 

Dia. “B" 

_ I +.005 I 

—I -.000 i 


Length 

- 



BORE DIA " 

'A" INCHES 

NOMINAL 

RANGE 

SOLID 

000- .127 

SOLID 

000- .377 

.375 

000- .627 

.750 

.625- 1.002 

1.000 

.750 - 1.250 

1.125 

.750 - 1.375 

1.250 

1.000- 1.502 

1.500 

1.250- 1.752 

2.000 

1.750- 2.502 

2.500 

2.370- 2.875 

3.000 

2.750- 3.752 

4.000 

3.250 - 4.002 

5.000 

4.000 - 5.002 

6.000 

5.000 - 6.002 

7.000 

6.000 - 7.002 

8.000 

7.000 - 9.002 

1.000 

.750- 1.187 

1.500 

1.187- 1.500 

2.000 

1.500- 2.000 

a 000 

2.000-3.125 

4.000 

3.125-4.500 


4.500 - 5.500 

6.000 

5.500 - 6.500 

7.000 

6.500- 8.500 


NO. RINGS 

MAX. 




CHARACTERISTICS 

RINGS: Coin Silver AMP Rings. 

Copper 50 AMP Rings. 

BRUSHES: Silver Graphite. 

Fabricast Grade FAG 180 (80% AG - 20% C) 
Two brushes per ring 

Brushes individually removable and replaceable. 

NOISE: 10 Milliohms dynamic resistance MAX. 

5 Milliohms max with 4 brushes per CKT. 

CURRENT: Noted in tabulated block. 

Rating may be doubled with 4 brushes per ckt. 

HI-POT: 1000 VAC 60 cycle for 15 seconds. 


CURRENT 

AMPS 


5 amp std 
2 brushes 
per ring 


10 amp std 
or lo noise 
4 brushes 
per ring 


50 amp std 
2 brushes 
per ring 




SLIP RING 
DIA “B" 


LENGTH "C" INCHES 




2.000 + 1.116 (no. rings -1) 
2.000 + 1.116 (no. rings -1) 
2.000+ 1.125 (no. rings-1) 
2.000+ 1.125 (no. rings-1) 


ROTOR: One piece steel sleeve. 

Ring complement vacuum cast on sleeve as unit 
with epoxy dielectric. 

ROTOR LEADS: 5 AMP Leads - 20 GA per Ml L-W-16878 TYPE "E" 
50 AMP Leads - 8 GA - Teflon 
Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
leads to exit both ends. 

BRUSH BLOCK: Glass epoxy laminate. 

Optional mounting methods shown. 

PART NUMBER CODING — Specify fully when ordering. 


Bore 

Type (inches) 


Lead / Shielded - S \ 
Type \Unshielded - u) 


WRITE OR PHONE FOR THE FABRICAST CATALOG 


Fabricast, Inc. 


P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIF. 91733 


CUSTOM MANUFACTURERS 
OF SUP RING ASSEMBLIES 


Phone (818) 443-3247 (S. El Monte/Los Angeles) 


B-1250 


For manufacturers’ sales offices, see yellow pages 
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MOTORS. DRIVES. & ROTATING EQUIPMENT 


SUP RING ASSEMBUES 


POWER ASSEMBLIES 


CHARACTERISTICS 


Rotor L 
Set Screw 


-Housing Restraining Pin 


BOREDIA‘‘A” INCHES 



TYPE 

NOMINAL 

RANGE 

RINGS 

MAX 

CURRENT 

5035 

1.625 

1.125 

- 2.125 

15 

50 amp std 

5043 

2.625 

2.000 

- 3.250 

8 

2 brushes 

5050 

3.375 

2.750 

- 4.000 

10 

per 

5060 

4.062 

3.125 

■ 5.000 

10 

ring 

5070 

5.250 

4.500 

- 6.000 

8 

100 amp 

5080 

6.000 

5.500 

- 6.500 

8 

4 brushes 

5100 

7.625 

6.750 

- 8.500 

8 

per 

5140 

9.500 

8.500- 

10.500 

6 

ring 


LENGTH “B” INCHES 

HOUSING 

DIA 

“C” 

3.25 + 1.089 (no. rings-1) 

4.50 

3.25 + 1.100 (no. rings-1) 

5.50 

3.25 + 1.125 (no. rings-1) 

6.12 

3.25 + 1.116 (no. rings-1) 

7.25 

3.25 + 1.116 (no. rings-1) 

8.00 

3.25 + 1.125 (no. rings-1) 

9.00 

3.25 + 1.125 (no. rings-1) 

11.00 

3.75 + 1.250 (no. rings-1) 

15.75 


RPM: Rigid one piece housing eliminates bearing 
alignment problems 

RINGS: Copper 50 AMP Rings 

BRUSHES: Silver Graphite 

Fabricast Grade FAG 180 (80% AG—20% C) 
Two brushes per ring 

Brushes individually removable and replaceable 

CURRENT: Noted in tabulated block 

Rating may be doubled with 4 brushes per CKT 

HI-POT: 1000 VAC 60 CYCLE for 15 seconds 

ROTOR: One piece steel sleeve 

Ring complement vacuum cast on sleeve as 
unit with epoxy dielectric 

ROTOR LEADS: 50 AMP Leads - 8 GA - Teflon 

Lead exit as shown on most units. Maximum 
ring complement may require smaller wire or 
I leads to exit both ends 

BEARINGS: Shielded or sealed ball bearings 


PART NUMBER CODING - Specify fully when ordering 


Bore 

No. 

Lead 

Length 

(Inches) 

Rings 

(Inches) 

_x_ 

_X _ 

-X 


PANCAKE TYPE SLIP RING ASSEMBLIES 


Brush Block 
4 Reqd per Assy 

0.812 

0 . 25 ^ 

^0.21! 

0.09—^ 


TYPE 1062 8 RINGS - 5 AMP CAPACITY 

SMALLEST SIZE 


-#30 (0.128) 
Dia Thru 
Typical 
4 Places 


Brush Block 
Mtg Surface 


Slip Ring Surface 


1 — Pressure Adjust Screw 

2 — Term Lug 

3 — Beryllium Copper Leaf 

& Silver Graphite Brush 


#41 (0.096) Dia Thru 
C' Bore 0.156 Dia x 0.09 
4 Hole Equispaced on 
2.250 BC as shown 



2.062 ±.005 
Dia 2.500 
I Dia 

^ t 


#41 (0.096) Dia Thru 
C' Bore 0.156 Dia x 0.09 
8 Holes Equispaced on 
4.675 BC as shown 


TYPE 1650 - 5 AMP CAPACITY 

NO. OF RINGS PER CUSTOMER REQ'TS 
No Brush Gauging — Easy Assembly 

41 (0.096) Dia Thru __ ^ 0 28 

C' Bore 0.156 Dia X 0.15 Deep. of, 

O.D.*Bore Dia+1.125+0.400 (No. Rings-1) 


Optional Jj 

Lead Exit- 

PLUNGER TYPE BRUSH ELIMINATES 
BRUSH GAUGING AND ALIGNMENT 
BY CUSTOMER |=q-, 


_ Plunger Type Brush Assy 
L Brush Block Assy 
-Ring Assy 


- {- ff awwMfw czzzi 

HOLDER ASSY P/N 1070004 BRUSH ASSY P/N 1072-1 


CUSTOM DESIGNED SLIP RING ASSEMBLIES 



’fMik 



CUSTOM 7000 AMP 
SLIP RING ASSEMBLY 

This slip ring assembly, 

) as designed and 
manufactured by 
Fabricast, Inc., is used 
to supply 7000 amperes 
of current to the rotating 
mandrel of the world's second 
largest spin forging machine. 


CUSTOM^^222 

electrical circuits to the rotating arm ** 
of an astronaut carrying centrifuge. 

The unit consists of 50 amp. power, 5 amp. instrumentation and 
50 megacycle coaxial modules. 



FABRICAST WILL ALSO CUSTOM DESIGN SPLIT RING ASSEMBLIES AND SEGMENTED SLIP RING ASSEMBLIES 


WRITE OR PHONE FOR THE FABRICAST CATALOG 



Fabricast, Inc. 


P.O. BOX 3176. 2517 SEAMAN AVENUE. SOUTH EL MONTE, CALIF. 91733 


CUSTOM MANUFACTURERS 
OF SLIP RING ASSEMBLIES 


Phone (818) 443-3247 (S. El Monte/Los Angeles) 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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SILVill 0llAi»HAI.LOY SRUSHIS cmd 
ftilUSH & ASSIMSLfES... 


USED IN MICROWAVE EQUIPMENT • SERVO SYSTEMS • SYNCHROS • INVERTERS • THERMOCOUPLE and STRAIN GAGE CIRCUITS 
• PULSE SYSTEMS • COMPUTER GROUNDING CONTACTS > TORQUE INDICATORS • MEDICAL EQUIPMENT • PACKING MACHINERY 


GRAPHALLOY^ BRUSHES GRAPHALLOY^ SUP RINGS 


Silver-Graphalloy Brushes have been widely used 
because of low and constant contact drop, ex¬ 
tremely low electrical noise, and long life. Over 
100 grades are now serving in a wide variety of 
applications. Silver-Graphalloy Brushes on V 2 - 
inch-diameter coin silver slip rings have operated 
successfully in highly critical electrical circuits at 
speeds up to 100,000 r.p.m. 


Standard sizes from V8"-square to ^"-square. Many sizes in stock. 

Our Engineering Department will assist you in 
determining the exact grade of GRAPHALLOYfor 
your needs. Ask for our Brush Inquiry Form 109. 


We supply Coin Silver and 
Bronze Slip Rings, both 
cylindrical and flat types 
...and recommend three 
brushes per ring... spaced 
at 120°...for best contact. 
The cylindrical type are 
designed for press fitting 
over standard steel shaft¬ 
ing. The flat type rings are 
designed for nesting either 
on an insulated plate or for 
molding Into insulation. In¬ 
sulated slip rings of either 
type, or slip-ring assem¬ 
blies, can be furnished with 
leads attached. 



No. 168 Series 
FLAT TYPE 

to 20" O.D. 


Standard FLAT Rings have Va" radial 
contact surface and Ve" radial spac¬ 
ing between adjacent rings. 

No. 116 Series 
CYLINDRICAL TYPE 
to 36" O.D. 



Typical Layout 





LEAF SPRINGS 


CUP CONTACTS 


GRAPH ALLOY BRUSH HOLDERS 

Tapered Insulating Bushing Brass Body 


fS 




INSULATED__ 

CAP 


BRUSH HOLDER 


Ul 

s 

i| 

S 0 

M S 

S “ 

Be 

0 

Zs 

h- < 

is 

ee I 

Ul 0 

0 z 
0 5 
* a. 
x3 


1 OVERALL 

X 

0 

1 

Other Sizes 
Available 


BROACHED 

HOLE 

I 

0 t 
3 5J 

* s 

9 

A 

B 

F 

c 

D 

E 

G 

L 

'/8"sq. 

Vm" 

' 'y«2" 

Vm" 

.437" 


Vu" 

.404" 

.418" 

.281" 

^Vn 

.129" 

5 / 32 " sq. 

Va" 

•3/32" 

'/ 16 " 

.437" 

Vi" 

V\i" 

.404" 

.418" 

.281" 

25 / 32 " 

.160" 

Y\(>"sq. 

Va" 

Vu" 

'/ 16 " 

.484" 

Vi" 

yi 6 " 

.441" 

.451" 

.313" 

25 / 32 " 

.193" 

'/V'xVu' 

' Vm" 

Vm" 

Vi" 

.616" 

lyifc" 

yi 6 " 

.561" 

.573" 

.438" 

iyi 6 '^ 

.256 X. 

Va" sq. 

Vm" 

V 16 " 

Vi" 

.6.16" 

iyi 6 " 

yi 6 " 

.561" 

.573" 

.438" 

iyi 6 " 

.256" 

Vi" X Va 

Vm" 

«44" 

Vi" 

.718" 

iVii" 

Va" 

.672" 

.682" 

.533" 

15/,r 

.382 X.: 

Vi" sq. 

Vu" 

fy. 6 " 

Vi" 

.921" 

I'yig' 

' Va" 

.813" 

.828" 

.628" 

15/8" 

.382" 

'/ 2 "sq. 

Vm" 

I'/g" 

Vi" 

1.237" 

I'y^ 

' Va" 

1.126" 

1.141" 

.878" 

iy, 6 " 

.503" 

y4"x'/2" 

Vi" 

VVm 

Vi" 

1.661" 

2'/32" 

V\b" 

1.508" 

1.528" 

1.253" 

125 / 32 " 

.753" 


Model 319 
CYLINDRICAL 
SUP-RING 
Assembly 


SOLID COIN SILVER RINGS 


Model 409 
FLAT SLIP-RING 
Assembly 


SOLID COIN SILVER RINGS 


Modbl 

Rings 

Length 

Model 

Rings 

O.D. “A” 

319-4 

4 

2 9/16" 

409-2 

2 

51 / 2 " 

319-6 

6 

3 5/16" 

409-4 

4 

7" 

319-10 

10 

413 / 16 " 

409-6 

6 

81 / 2 " 

319-14 

14 

6 5/16" 

409-10 

10 

111 / 2 " 

O.D. Slip Ring 1%" 


Hub O.D. 2" 

I.D. 1.753/1.751" 

Terminal 4" 


Length 1 Va" 

To 5 Amps., 125 V. 

Assembly 1 

I.D. .814/.813" 


More rings on application. 




GRAPHALLOY BUSHINGS 
and 

PILLOW SEi ^ 
BLOCKS yBF ^ 


Survive unlubricated! Replace oil- 
lubricated bushings in synchros, 
instruments, timers and missiles. 
Advantages: 

(1) Lower friction at room 
temperatures: 

(2) No oil to solidify at low 
temperatures; 


(3) No oil to carbonize at 
prolonged elevated 
temperatures. 

(4) No oil or grease drag. 

Ask for Data Sheets 270 and 277 
on Miniature Bronze-Graphalloy 
Bushings. 


35440t W'sq. Vs" VVm' Vi" 1.661" 2 V 32 " Vm" 1.508" 1.528" 1.253" 125 / 32 " 753" | 
t Shunts are provided. "'^Mounting hole diameter for brush holder dimension D. 1 


Ask for the following Data Sheets 

GRAPHALLOY BRUSHES, SLIP RINGS & ASSEMBLIES...DS-218 
GRAPHALLOY BUSHINGS, PILLOW BLOCKS... DS-117 and DS-1001 
We can solve your unique electrical or mechanical problems. 

Phone or write us today! 


standard and Custom-designed GRAPHALLOY® products since 1913 



GRAPHITE METALLIZING 


Corporation 


1036 Nepperhan Ave., RO. Box 110 
Yonkers, NY 10702 Tel. 914 968-8400 


B-1252 


For manufacturers’ sales offices, see yellow pages 
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BRUSHLESS AND 
BRUSH TYPE PMDC 
MOTORS 


MOTION CONTROL DIVISION 


HATHAWAY - SPECIALTY MOTION CONTROL 


BRUSHLESS DC 

Housed or Frameless (unhoused) 

Motor Designs 

• 0.85 to 710 inches O.D. 

• High Torque to Weight and Size Ratios 

• Samarium Cobalt or Neodymium Magnets 

• Several different lengths in each frame diameter 

• Integral Hall Effect Sensors for commutation 

• Standard options including brushless tachometers and 
optical encoders 

• Limited Rotation Torque Motors 

• Specially Engineered Designs 
•MIL-SPEC Qualified 


BRUSHLESS MOTOR DRIVES 
AND POSmON CONTROLS 

Several classes of drive electronics are available: 
•Commutation Only 

• Speed Controllers 

• Four Quadrant Servo Amplifiers 

• Sine-wave drives 

• Intelligent Position Controls: Single and Multi-axis 


BRUSH COMMUTATED 
PMDC MOTORS 

HATHAWAY offers over 35 years experience In the design 
and manufacture of specialized PMDC motors. 

•0.8 to 4.25 Inches OD 
•MIL-SPEC Motors 

• Low Cost Commercial Grade 

• Tachometer and Brake Options 
•Custom Engineered Designs 


TRANSDUCERS 

• Rotary Encoders 

• Linear Encoders 

• Fiber-optic Encoders 

• Precision Analog Optical Tachometers (TACHODER) 
•Optical Brushless Commutation 


APPLICATIONS 

• Specialized Industrial Automation Systems 

• Military and Aerospace 

• Instrumentation 

• Medical and Life Support Systems 

• Precision Servo Systems 


Hathaway 

MOTION CONTROL DIVISION 

10837 E. Marshall ' Tulsa, OK 74116 • (918) 438-7800 • FAX (918) 438-7629 • TLX 796-355 

EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1253 














3500 


MOTORS. DRIVES. & ROTATING EQUIPMENT 


3500 


HURST 


HURST MANUFACTURING DIVISION, 

EMERSONELECTRIC COMPANY, BOX326, PRINCETON, IN47670. TELEPHONE(812) 385-2564. FAX(812) 386-7504 


STEPPING AND SYNCHRONOUS MOTORS 






A SERIES 

Designed for long life at rated 
loads. Geared models have 
hardened steel gears and pin¬ 
ions running on steel studs. Hl- 
Torque rotors available; also 
voltages other than those shown 
may be specified. Widely used 
in applications requiring high 
quality components. 

Dim. Geared: 2.81" H x 1.63" D 
Direct Drive: 1.94" H x 1.02" D 


S SERIES 

Compact direct drive or 
geared motors for applications 
where space is limited and 
precise performance is re¬ 
quired. Geared motors have 
typical torque ratings to 200 oz- 
In @ 200 p/s (max. gear train 
loading). Dual-stack motors 
featuring greater torque are 
now available. Call or write for 
complete specifications. 

Dim. Geared: 2.45" H x 1.78" D 
Direct Drive: 2.28" H x .97" D 


SC SERIES 

sc Series stepping motors 
have approximately 66% 
greater torque yet are only 
longer than the popular SAS 
Series motors. Dual sleeve 
bearings are standard but bail 
bearings as well as double 
ended shafts may be specified. 

Dim. Direct Drive: 3.13" H x 1.41" D 




BA SERIES 

This exceptionally small 
stepping motor — a mere 
0.895" X 1.438" — has a rela¬ 
tively high torque to inertia 
ratio. Its design recognizes the 
demand for small components 
to fit where space is severely 
limited. Applications are found 
in a wide range of medical and 
scientific Instruments and ro¬ 
botics. These stepping motors 
are also recommended for low 
duty-cycle, battery operated 
equipment. 

Dim. Direct Drive: .895" H x 1.438" D 


DIRECT DRIVE STEPPING MOTORS 



ASandABS 

SASandSBS 

scs 

BAS 

STEP ANGLE (degrees) 

7.5 and 15 

7.5 and 15 

7.5 

18 

STEPS PER REVOLUTION 

48 and 24 

24 and 48 

48 

20 

2-PHASE HOLDING TORQUE (oz-in) 

3.8 and 4.3 

8.0 and 11.9 

18.5 and 20.5 

1.10 

RATED TORQUE @ 4-5 p/s (oz-in) 

2.3 and 2.75 

7.5 and 9.0 

12.5 and 16.5 

0.625 

INPUT POWER (Watts) 

3.5 and 4.5 

8 

8 

2.5 

NOMINAL VOLTAGE (Volts) 

12 

6,12,24 

5,6,12,24 

5,6,12,24 

WINDING RESISTANCE (Ohms) 

100 and 53 

9,36 and 144 

6.1,8.8,35,140 

20,29,115,461 

ROTOR INERTIA (oz-in) 

0.07 

0.17 

.29 

1.19 

TEMPERATURE RISE (‘’C) 

30 and 48 

65 

58 

46 

WEIGHT (oz) 

6.8 

8 

11.5 

2.1 

GEARED STEPPING MOTORS 






ASandABS 

SASandSBS 



REDUCTION 

300to4y6 

600 to 2 



STEP ANGLE (degrees) 

0.025 to 3.6 

0.025 to 7.50 



NOMINAL VOLTAGE (Volts) 

12 

12 



OUTPUT SPEED @ 200 p/s (rpm) 

0.83 to 120 

0.42 to 125.0 



TYPICAL TORQUE @ 200 p/s (oz-in) 

150* to 5.3 

200* to 3 



INPUT POWER (Watts) 

3.5 and 4.5 

8 



WINDING RESISTANCE (Ohms) 

100 and 53 

9,36,144 



WEIGHT (oz) 

11 

16 




*Maxjmum gear train loading 

NOTES 1. Standard lead wire configuration is 6 leads. 

2. All stepping motors shown here can be driven with Hurst Stepping Motor Controls. 


DIRECT DRIVE SYNCHRONOUS MOTORS 





AandAB 

SAandSB 

SC 

BA 

SPEED @ OUTPUT SHAFT (rpm) 

300 or 600 

300 or 600 

300 

720 

RATED TORQUE (oz-in) 

2.0 to 3.75 

6.0 to 9.0 

8.75to11.5 

0.625 

INPUT POWER (Watts) 

3 to 6,5 

5to7 

7to9 

1.5 

CAPACITOR VALUE (mfd) 

.25 to .62 

.50 to .62 

.68to.85± 10% 

0.15± 10%400VDC 

FULL LOAD TEMPERATURE RISE (°C) 

21 to 43 

28 to 37 

35 to 40 

30 

WEIGHT (oz) 

6.8 

8 

10 

2.1 

GEARED SYNCHRONOUS MOTORS 





AandAB 

SAand SB 

SC 


SPEED @ OUTPUT SHAFT (rpm) 

1to120 

1 to360 

15to150 


RATED TORQUE (oz-in) 

150 to 4.0 

200* to 7 

116*to13 


INPUT POWER (Watts) 

3 to 6.5 

5to7 

7to9 


CAPACITOR VALUE (mfd) 

.25 to .62 

.50 to .62 

.68 to .85 


WEIGHT (oz) 

11 

16 

18 



*Maximum gear train loading 

NOTES 1. Capacitors furnished with most standard synchronous motors. 

2. All synchronous motors shown on this page operate on 116 VAC, 60 Hz. 


B*1254 


For manufacturers’ sales offices, see yellow pages 
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Vl II ||K^^ 1 HURST MANUFACTURING DIVISION, 

■ ■ EMERSON ELECTRIC COMPANY, BOX326, PRINCETON, IN47670. TELEPHONE (812) 385-2564. FAX (812) 386-7504 


STEPPING AND SYNCHRONOUS MOTORS 



T SERIES 

Compact, rugged and effi¬ 
cient, TS Series motors are 
designed for heavy-duty appli¬ 
cations. Geared models offer 
hardened steel gears and pin¬ 
ions with dynamic torque rat¬ 
ings up to 250 ounce-inches. 
Both geared and direct drive 
motors have machined die cast 
housings. Sleeve bearings are 
standard but ball bearings may 
be specified on the output 
shaft. 

Dim. Geared: 2.38" H x 2.53"D 

Direct Drive: 2.38" H x 1.75" D 


KVS SERIES 

KVS Series motors are hy¬ 
brid permanent magnet types. 
The motors are constructed 
with multitoothed rotors and 
stators of unequal tooth 
number so that a vernier effect 
provides the equivalent of a 
large number of poles and 
small step angles without the 
necessity for gearing. Standard 
KVS motors are furnished with 
6-lead bifilar windings for 12 
VDC operation. Other voltages 
and 2-phase, bipolar windings 
may be specified. 


P SERIES 

PAS and PBS Series motors 
provide users with a choice of 
direct drive or geared models, 
standard or Hi-Torque rotors 
and, for direct drive models, a 
choice of mounting plates. Volt¬ 
ages other than those shown 
may be specified. 

Gearing is scaled to provide 
a maximum dynamic gear train 
loading of 200 ounce-inches. 

Dim. PAS Geared: 2.38" H x 2.25" D 
PAS Direct Drive: 2.28" H x 1.56" D 
PBS Geared: 2.38" H x 2.13" D 
PBS Direct Drive: 2.28" H x 1.41" D 


R SERIES 

Designed specifically to 
combine greater torque and 
small size, RAS and RBS 
stepping motors meet many in¬ 
dustrial and instrument require¬ 
ments. Standard 7.5° step 
angle motors have a torque 
rating at 4-5 p/s of 23 ounce- 
inches. The Hi-Torque model 
Is rated at 29 ounce-inches. 
Models with 15° step angles 
are rated, respectively, 13 and 
17 ounce-inches. 

Dim. Direct Drive; 2.88" H x 1.84" D 


Dim. Direct Drive; 2.38" H x 2.44" D 


DIRECT DRIVE STEPPING MOTORS 



TS 

KVS 

PASand PBS 

RASandRBS 

STEP ANGLE (degrees) 

7.5 

1.8 and 3.75 

7.5 and 15 

7.5 and 15 

STEPS PER REVOLUTION 

48 

200 and 96 

48 and 24 

48 and 24 

2-PHASE HOLDING TORQUE (oz-in) 

14 and 15.5* 

25 and 21 

11,12.3,14,16.5 

24,27,33,37 

RATED TORQUE @ 4-5 p/s (oz-in) 

8.5 and 10.4* 

18.5 and 14 

5.8,7.3,8.5,11.5 

13,17,23,29 

INPUT POWER (Watts) 

8.5 

12 

8 and 8.5 

12 

NOMINAL VOLTAGE (Volts) 

6,12,24 

12 

12 

6,12,24 

WINDING RESISTANCE (Ohms) 

9.5,31,135 

18 

32 and 35 

6,24,96 

ROTOR INERTIA (oz-in) 

0.34 

0.82 

0.19 and 0.34 

0.92 

TEMPERATURE RISE {°C) 

40,45,52 

56 and 50 

50,52 

55 and 60 

WEIGHT (oz) 

20 

30 

13 

26 


*Hi-Torque rotor 



GEARED STEPPING MOTORS 

TS 

PASand PBS 



REDUCTION 

300 to 2 

300 to 2 



STEP ANGLE (degrees) 

0.025 to 0.375 

0.025 to 3.75 



STEP PER REVOLUTION 

14,400 to 96 

14,400 to 96 



OUTPUT SPEEDS @ 200 p/s (rpm) 

.83 to 125 

.83 to 125 



TYPICAL TORQUE @ 200 p/s (oz-in) 

250* to 7.5 

200* to 7.5 



INPUT POWER (Watts) 

8.5 

8,8.5 



WINDING RESISTANCE (Ohms) 

31 

32 and 35 



WEIGHT (oz) 

27 

18 




NOTES 1. (PAS and PBS). Square mounting plate is standard for direct drive motors. 

2. (TS, RAS and RBS). Standard motors have 4-phase bifilar windings (6 leads) for 6, 12, or 24 VDC operation. 

3. All stepping motors shown here can be driven with Hurst Stepping Motor Controls. 


DIRECT DRIVE SYNCHRONOUS MOTORS 



TandTA 

PA and PB 

RA 

SPEED @ OUTPUT SHAFT (rpm) 

300 or 360 

300 or 600 

300 

RATED TORQUE (oz-in) 

6.6 to 10.25 

5.5 to 11 

15or20 

INPUT POWER (Watts) 

6 to 9.5 

7.5 to 11 

11 or 14.5 

CAPACITOR VALUE (mfd) 

.68 to .85 

.68to1 

1.0or1.3 

FULL LOAD TEMPERATURE RISE (°C) 

27 to 38 

31 to 45 

37 or 46 

WEIGHT (oz) 

20 

13 

26 


GEARED SYNCHRONOUS MOTORS 



TandTA 

PAandPB 


SPEED @ OUTPUT SHAFT (rpm) 

1 to 150 

1 to 360 


RATED TORQUE (oz-in) 

13-250* 

6 to 200 


INPUT POWER (Watts) 

7 or 9.5 

7.5 to 11 


CAPACITOR VALUE (mfd) 

.68 or .85 

.68to1 


WEIGHT (oz) 

27 

18 



*Maximum gear train loading 

NOTES 1 . Capacitors furnished with most standard synchronous motors. (No capacitor furnished with TA or BA Series motors). 

2. (PA and PB). Square mounting plate is standard for direct drive models. 

3. All motors except some TA Series motors operate on 115 VAC, 60 Hz. Some TA models operate on 115 VAC, 50 Hz. 
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HURST MANUFACTURING DIVISION, 

EMERSON ELECTRIC COMPANY^ BOX326, PRINCETON, IN 47670. TELEPHONE (812) 385-2564. FAX (812) 386-7504 


LINEAR ACTUATORS, Stepping or Synchronous 

Stepping (SLS Series) or synchronous (SL Series) linear actuators are reversible, perma¬ 
nent magnet rotor types. An integral part of the rotor assembly is a sintered bronze nut for 
extended life. The nut accepts a VV' diameter, .048 pitch Acme screw that provides linear 
motion for pushing, pulling, lifting and positioning applications. Standard 8" lead screws have 
a maximum travel of 6.75" and a maximum thrust of 25 pounds. Screws of other lengths 
may be specified. Ball bearings are standard. SL (synchronous) Series motors provide travel 
of .24 Inch per second. SLS (stepping) Series motors have a resolution of .001" per step or 
1000 steps per inch. 

New 600 rpm versions of these motors are now available. They have all the quality features 
of the SL and SLS Series. The direct drive model has a linear travel rate of .48"/sec. The 
stepping version has 500 steps/ln. Consult the factory for complete specifications. 


CONTROLS FOR STEPPING MOTORS 

MODEL 220001 

The 220001 is a DIP package containing all the basic circuitry required 

for operation of a 4-phase, unipolar stepping motor: a pulse generator, 

bidirectional logic sequencer, and phase drivers. It is fabricated as ^ ill IH ^' 

a thick film hybrid circuit using CMOS and bipolar components for 

small size and low power consumption. 


FEATURES: 

• 5V logic level control of 

— rotational direction 

— run/hold 

— single step (jog) 

— phase driver disable 

• 2-on, 2-off phase sequencing 

• drivers rated at 500 ma per phase 

• operation from single 6 to 24 VDC supply 



HURST 


MODEL EPC-016 

The EPC-016 is a PC board assembly containing the 
220001 hybrid, power drive transistors, and all external 
components needed for manual control of a stepping 
motor. A motor, DC power supply, and this board form 
a complete system. 



FEATURES: 

• 3 position switch for operation of motor in 
continuous step, jog, or hold mode 

• CW/CCW rotation selection switch 

• phase disable switch 

• step frequency adjust potentiometer 

• 2 amp per phase drive capability 

• operation from single 6 to 24 VDC supply 

• Dimensions: 4" x 4" 


MODEL EPC-013 


The EPC-013 is a PC board assembly with additional stepping motor control capabilities. 


FEATURES: 

• sequencing and drivers for 3 or 4 phase unipolar 
motors 

• 3 modes of excitation 

— full step, 2 phases on 

— full step, 1 phase on 

— half step, alternating 1 -2 phases 

• ramping oscillator for step rate control 

• adjustable ramp rates 


• linear or exponential ramp profile 

• single step (jog) input 

• gating for external control of Input pulses 

• manual or digital Interface to control functions 

• 2 amps per phase drive capability 

• operation from single 6 to 30 volt supply 

• 5V regulator output available for external use 

• Dimensions: 6.5" x 4.5" 



MODEL EPC-014 


FEATURES: 


The EPC-014 is a general purpose presettable counter/ 
display PC board assembly suitable for use with most 
stepping motor drive systems. In a typical application, 
it is preset with a number of motor steps, counts and 
displays the steps as executed, and provides a control 
signal when the preset count is reached. It is also suit¬ 
able for count and control applications using input pulses 
derived from sources other than step commands, e.g., 
from an external encoder or other sensor. 


MODELEPC-015 

The EPC-015 Is a totally encased, hand-held driver 
containing all the control features of the EPC-016 plus 
selectable display of step frequency or step count. A 
motor, DC powder supply, and this controller form a 
complete control system. 



• 4 decade counter/display 

• manual count preset via BCD switches 

• optional remote location of 
count preset switches and display 

• manual or digital control of enable input 

• 5V logic level output latch 

• operation from 5VDC supply 

• Dimensions: 4.0" x 4.5" 



FEATURES: 

• 4 decade frequency/count display 

• all control features of EPC-016 

• 1 amp per phase motor drive capability 

• operation from a single 6 to 24 VDC supply 

• compact size: 1" x 3.5" x 6" 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

300 FILE FOLDER 
LABELS 


HAIimARE(DIinRICAL/[U(nilMIC) 


Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes” you probably already 
have the EEM File System. But, if you said “No” 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 


The EEM File System was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 


You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products In one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM Fiie 
System all you do is fiie the catalog under “M” 


for Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 


There are thousands of EEM File Systems In every¬ 
day use In engineering and procurement 
offices all over the world. Shouldn’t you be using 
this proven system? 


The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set upyour very own filing system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 


Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 


ALL NEW with this 
edition of EEM 


GET 

ORGANIZED! 
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BNNOVATIVE PRODUCTS FOR MOTION CONTROL 

NEW GOLDLINE SERIES 

Unsurpassed Brushless Servo Technology 


• 1.8 to 84.5 Ib.ft of continuous torque—speeds in excess of 5,000 RPM 

• Rugged TENVIP65 sealed construction for use in harsh environments 

• Highest acceleration and deceleration capabilities 

• Class H insulation provides in excess of 9 years of winding life under rated 
conditions 

• Compact single board design minimizing interconnections and vastly increas¬ 
ing reliability and life 

• Precise torque and velocity control 

• Continuous power ratings to 4 KVA—peak power ratings 8 KVA 

• Personality card in the amplifier matches the motor and drive to your 
application. 



NEW GOLDLINE SPINDLE SYSTEMS 

• Power ratings from 10 to 35 HP—standard speeds to 6,000 RPM, options to 
10,000 RPM and higher 

• Permanently lubricated bearings and Class H insulation ensure reliable opera¬ 
tion and longest motor life 

• Rugged die-cast aluminum rotors with no moving parts, completely brushless 
design, and integral frameless resolver provide superior operation in harsh 
environments 

• 4-quadrant motor operation with regeneration capabilities for rapid 
deceleration 

• Overcurrent trip protects electronics saving downtime and maintenance 
expense—no isolation transformer required 

• Spindle orient option available 



NEW EXPLOSION-PROOF BRUSHLESS SERVOMOTORS 

• 5.0 to 11.2 Ib.ft of continuous torque—speeds to 5,000 RPM 

• Designed to operate in hazardous locations 

• Same superior motor design as other brushless motors—utilizes high energy 
neodymium-iron-boron magnets 

• Integral frameless resolver with amplifier options which allow closing a posi¬ 
tion loop 

• Applications including chemical plants; munitions production; paint spraying; 
gasoline pumping equipment; and process control, and air and hydraulic 
pumps in hazardous environments 

• UL approved 

For product information please call 1-800-77-SERVO! 

mousnaAL DRIVES A KOLLMORGEN DIVISION 

201 Rock Road, Radford, Virginia 24141 (703) 639-2495 / FAX (703) 731-0847 / TWX 710-875-3743 
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BWOVATIVE PRODUCTS FOR MOTION CONTROL 

AC INDUCTION SERVO SYSTEMS 

• 1.5 to over 31 Ib.ft of continuous torque—speeds to 4,000 RPM 

• Microprocessor-based three-phase sine-wave modular drive utilizes proprietary slip 
control technique optimizing motor performance 

• Precise control maintained down-to-zero speed 

• Permanently lubricated ABEC3 bearings and Class H insulation provide longest 
motor life 


SUBMERSIBLE MOTORS AND DRIVES 

• Power ratings from 0.3 to 20 HP 

• Pressure compensated—reliable operation of motors and drives to depths of 20,000 
feet 

(10,000 PSI) 

• Integral motor/controller packages 

• Special control drives minimize audible noise, EMI, RFI, and structure-bourn 
vibrations—designed to military specifications 




BRUSH-TYPE SERVOMOTORS AND DRIVES 

• Permanent magnet DC servomotors—advanced designs 

• Wide motor selection 35 oz.in to over 100 Ib.ft of continuous torque—speeds to 
6,000 RPM 

• Patented technology PWM and SCR amplifiers complement motors with features 
including high band^width, commutation current limits, and overspeed shutdown 

• Amplifiers 6 to 200 amps continuous 



DIGITAL POSITIONING SYSTEMS 

• Complete systems—all components premounted on back panel and thoroughly 
tested 

• Menu-driven software tailored to your specific machine’s operation sequence 

• Built-in diagnostics for simplified troubleshooting 

• Standard and custom systems available 

For product information please call l'800-77-SERVO! 

mommoAL DRIVES A KOLLMORGEN DIVISION 

201 Rock Road, Radford, Virginia 24141 (703) 639-2495 / FAX (703) 731 -0847 / TWX 710-875-3743 
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— 0 —: Plastic Magnet -*—: Isotropic Ferrite 


I SpeciUcations 


Items —~ 

Models 


PF25-48 





PF25-24 


Excitation Mode 

_ ___2:2_ 

Step Angle 

n 


7.5 





15 


Step Angle Tolerance 

(%) 

±5 1 

Steps per Revolution 

48 

24 

Rating 

Continuous 

Intermittent 

Continuous 

DC Operating Voltage 

(V) 

24 

12 

5 

24 

24 

12 

5 

Operating Current 

(mA/4>) 

48 

100 

313 

200 

48 

100 

313 

Winding Resistance 

(a/tt.) 

480 

120 

16 

120 

480 

120 

16 

Winding inductance 

(mH/<!>) 

137 

39 

5.5 

39 

119 

34 

4.5 

Holding Torque 

(oz*in/g*cm) 

1.39/100 

2.0/142 

1.11/80 ! 

Rotor Inertia 

( 02 *lnVg*cm»s*) 





5.36x10-3/1.0x10 

-3 


_ 1 

Starting Pqlse Rate, Max. 

(PP«) 

790 

1100 

490 

Slewing Pulse Rate, Max. 

(pps) 

900 

1300 

900 

Ambient Temp Range, Operating 

(“C) 

-10~ + 50 1 

Temperature Rise 

(*C) 


70 




- 


70 


Weight 

( 02 /g) 

1.23/35 1 


PF35 SERIES 


Unit: in. 
(mm) 



Typical Torque vs. Pulse Rate Characteristics 


Pullout Torque vs. Pulse Rate by Magnet 


Torqi 

Material (PF35-48 with Double Voltage) 


2- 2l 


















200 


400 


Pulse Rate (pps) 

■ : Neodymium -- : Anisotropic Ferrite 

-: Plastic Magnet Isotropic Ferrite 


Torque vs. Pulse Rate 
(PF25-48 At Rated Voltage) 



Pulse Rate (pps) 

-; Pull-in torque,- - Pull-out torque 


I Specifications 


Items -- 

Excitation Mode 

_ Models 


PF35-48 


2-2 


PF35-24 


Step Angie 

n 


7.5 




15 


Step Angle Tolerance 

(%) 

56 ] 

Steps per Revolution 

48 

24 

Rating 

Continuous 

Intermittent 

Continuous 

DC Operating Voltage 

(V) 

24 

12 

5 

24 

24 

12 

5 

Operating Current 

(mA/()>) 

67 

133 

313 

266 

67 

133 

313 

Winding Resistance 

(a/<|)) 

360 

90 

16 

90 

360 

90 

16 

Winding Inductance 

(mH/<)>) 

202 

48 

8.9 

48 

202 

48 

8.9 

Holding Torque 

(oz*in/g*cm) 

2.78/200 

3.88/280 

2.00/150 

Rotor Inertia 

(oz»in*/g*cm*s*) 

0.024/4.5x10-3 1 

Starting Pulse Rate, Max. 

(pps) 

500 

680 

310 

Slewing Pulse Rate, Max. 

(pps) 

530 

770 

410 

Ambient Temp Range, Operating 

(X) 

-10~ + 50 1 

Temperature Rise 

(»C) 


55 



_ - _ , 


55 


Weight 

(oz/g) 

2.8/80 1 


4020 E. INLAND RD. • SIERRA VISTA, ARIZONA 85635 • TEL; 602-459-1150 • TWX: 910-973-9869 • FAX; 602-458-2161 
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KOLLMORGEN CORPORATION 


3N □<!: 


PM TYPE 
STEPPER MOTORS 



: Neodymium -; Anisotropic Ferrite 

; Plastic Magnet ; Isotropic Ferrite 


-: Pull-in torque,-: Pull-out torque 


T 


I Specifications 


Items —-- 

Models 

PF35T-48 

Excitation Mode 

2-2 

Step Angle {°) 

7.5 

Step Angle Tolerance 

(%) 



± 

5 



Steps per Revolution 

48 1 

Rating 

Continuous 

Intermittent 

DC Operating Voltage 

(V) 

24 

12 

5 

24 

Operating Current 

(mA/4)) 

72 

170 

416 

343 

Winding Resistance 

(Xl/ct,) 

333 

70 

12 

70 

Winding Inductance 

(mH/<J)) 

180 

36 

6.5 

36 

Holding Torque 

(oz*in/g*cm) 

2.78/200 

4.31/310 

Rotor Inertia 

(oz«lnVg*cm«s*) 

14.4x10-3/2.7x10-3 1 

Starting Puise Rate, Max. 

(pps) 

600 

850 

Slewing Puise Rate, Max. 

(pps) 

610 

900 

Ambient Temp Range, Operating 

(°C) 



-10' 

--hSO 



Temperature Rise 

("C) 


70 




_=_, 

Weight 

(oz/g) 

2183/77 1 


PF42T SERIES 

THIN PROFILE 


Unit: in 
(mm) 



Typical Torque vs. Pulse Rate Characteristics 

Torque vs. Pulse Rate 
(PF42T-48,96 At Rated Voltage) 


Pullout Torque vs. Pulse Rate by Magnet 
Material (PF42T-48 with Double Voltage) 



Pulse Rate (pps) -4 

Neodymium -: Anisotropic Ferrite 

Plastic Magnet: Isotropic Ferrite 
























PF42T-96 







- 


PF42T-48 ^ 



200 400 

Pulse Rate (pps) -■ 
-: Pull-out torque 


678 

576 

504 

432 

360 


216 

144 

72 


I Specifications 


Items ---- Models 

PF42T-48 1 PF42T-96 

Excitation Mode 

2-2 

Step Angle (*’) 

_ 1 _ 

Step Angie Tolerance (%) 

±5 

Steps per Revolution 

48 

96 

Rating 

Continuous 

Intermittent 

Continuous 

DC Operating Voltage (V) 

24 

12 

5 

24 

24 

12 

5 

Operating Current (mA/4)) 

96 

200 

526 

400 

96 

200 

526 

Winding Resistance 

250 

60 

9.5 

60 

250 

60 

95 

Winding Inductance (mH/4>) 

152 

35 

5.6 

35 

110 

25 

4 

Holding Torque (oz*in/g*cm) 

4.72/340 

6.8/490 

5/360 

Rotor Inertia (oz*lnVg»cm»s*) 

76.6x10-3/14.3x10 

-3 

Starting Pulse Rate, Max. (pps) 

380 

470 

540 

Slewing Pulse Rate, Max. (pps) 

520 

830 

590 

Ambient Temp Range, Operating (°C) 

-10'-+ 50 

Temperature Rise (°C) 

70 1 1 70 

Weight (oz/g) 

3118/110 
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Torque (g-cm) -♦ Torque (g*cm) 
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KOLLMORGEN CORPORATION 

PF42 SERIES 


ON □<!: 


PM TYPE 
STEPPER MOTORS 


Unit: in 
(mm) 



Typical Torque vs. Pulse Rate Characteristics 

Torque vs. Pulse Rate 


Pullout Torque vs. Pulse Rate by Magnet 
F42^48 with Double Voltage) 


Torqj 
Material (PF^ 


(PF42-24 At Rated Voltage) 




-: Neodymium — 
-: Plastic Magnet 


•: Anisotropic Fenite 
Isotropic Ferrite 


-: Pull-in torque,- 


■: Pull-out torque 


I Specifications 


Items --- 

Excitation Mode 

Models 


PF42-48 

2-2 


PF42-24 


Step Angle (°) 


7.5 



15 


Step Angle Tolerance 

(%) 

__±5__1 

Steps per Revolution 

48 

24 

Rating 

Continuous 

Intermittent 

Continuous 

DC Operating Voltage 

(V) 

24 

12 

5 

24 

24 

12 

5 

Operating Current 

(mA/(|)) 

86 

170 

416 

343 

86 

170 

416 

Winding Resistance 

(W<^) 

280 

70 

12 

70 

280 

70 

12 

Winding Inductance 

(mH/(})) 

200 

54 

9.1 

54 

160 

43 

7.2 

Holding Torque 

(oz*in/g*cm) 

6.25/450 

8.33/600 

4.17/300 

Rotor Inertia 

(oz»inVgH;m*s*) 

6.86x10-2 

9x10-2/16.8 

Starting Pulse Rate, Max. 

(PPS) 

310 

240 

Slewing Pulse Rate, Max. 

(PPS) 

320 

350 

Ambient Temp Range, Operating 

rc) 

-10~+50 I 

Temperature Rise 

rc) 


55 


- 


55 


Weight 

(oz/g) 

5.6/160 I 


PF55 SERIES 



Unit; in 
(mm) 


Typical Torque vs. Pulse Rate Characteristics 

Pullout Torque vs. Pulse Rate by Magnet Material Torque vs. Pulse Rate 



: Neodymium -: Anisotropic Ferrite 

■: Plastic Magnet -*•—: Isotropic Ferrite 


-: Pull-in torque,-: Pull-out torque 


I Specifications 


Items --- 

Models 


PF55-48 



PF55-24 

1 

Excitation Mode 

2-2 1 

Step Angle 

n 


7.5 



15 


Step Angle Tolerance 

(%) 

is —1 

Steps per Revolution 

48 

24 

Rating 

Continuous 

Intermittent 

Continuous 

DC Operating Voltage 

(V) 

24 

12 

5 

24 

24 

12 

5 

Operating Current 

(mA/4)) 

166 

333 

1000 

* 666 

166 

333 

1000 

Winding Resistance 

(a/<|)) 

145 

36 

5 

36 

145 

36 

5 

Winding Inductance 

(mH/(l)) 

166 

43 

5.9 

43 

143 

37 

5.1 

Holding Torque 

(oz«ln/g»cm) 

16.7/1200 

22.2/1600 

12.5/900 

Rotor Inertia 

(oz*inVg»cm*s*) 

0.214/40x10-2 I 

Starting Pulse Rate, Max. 

(PPS) 

300 

400 

205 

Slewing Pulse Rate, Max. 

(PPS) 

310 

410 

230 

Ambient Temp Range, Operating 

rc) 

1 

o 

1 

+ 

cn 

o 

L_ 

Temperature Rise 

ro 


55 


- 


55 


Weight 

(oz/g) 

10.6/300 1 
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Torque (g*cm) 
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KOLLMORGEN CORPORATION □<0] 

PF70 SERIES 


(r‘ 

2.205 

0) 

±.008 

(561 

0.2) 

/ 

"i 





Unit: in 
(mm) 


(42) 

.748 1,496 



PM TYPE 
STEPPER MOTORS 


Typical Torque vs. Pulse Rate Characteristics 

Pullout Torque Torque vs. Pulse Rate 

(At Double Voltage) (PF70-24 At Rated Voltage) 





360 

















0 100 200 300 


Pulse Rate (pps) - 
— : Pull-out torque 








\ \ 
s \ 

\ \ 

\ \ 

\ \ 

\ \ 



-^—V 

\ ^ 
\ 

“ix 




100 200 3C 

Pulse Rate (pps) 

: Pull-in torque,-: Pull-out torque 


I Specifications 

Items _ 

Excitation Mode _ 

Step Angle _ 

Step Angle Tolerance 
Steps per Revolution 


Rating 

Continuous 

Intermittent 

Continuous | 

DC Operating Voltage 

(V) 

24 

12 

5 

24 

24 

12 

5 

Operating Current 

(mA/<t)) 

300 

600 

1400 

1200 

300 

600 

1400 

Winding Resistance 

(0/4)) 

80 

20 

3.6 

20 

80 

20 

3.6 

Winding Inductance 

(mH/4)) 

120 

27 

5.4 

27 

120 

27 

5.4 


Hoiding Torque _ ( 02 »in/g»cm) 

Rotor Inertia _ (oz*inVg»cm*s^) 

Starting Pulse Rate, Max. _ (pps) 

Slewing Pulse Rate, Max. _ (pps) 

Ambient Temp Range, Operating _ (°C) 

Temperature Rise _ (°C) 

Weight_(oz/g) 


I 52.8/3800 I 
80.4x10-2/15x10-2 
250 
310 

-10~+50 



Specifications PF42G 


Specifications PF55G 
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Torque (g*cm) 
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KOLLMORGEN CORPORATION D<i: 

PJ SERIES 

2,22 UNIT: in. 

\ (0 56.4) j 4.00.205 


PJ SERIES 


0-39 
( 10 ) -/ 



in 

mm 

PJ39 

1 1.54 

•39 

PJ42 

1.65 

42 

PJ50 

1.97 

50 

PJ55 

2.17 

55 

PJ80 

3.15 

80 


Typical Performance Curves 

0.787 ±:0.02 
(2 0 ±0.5) L 

0.06 ^0.2 

-<-0 -+-0 ■ (1.5) (5) 

910.25 -0.0005 («/i6.M -0.012) I 



HBTYPE 
STEPPER MOTORS 


PJ39B1 Torque Characteristics 
(L/6.0R) 
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PJ39B1 Torque Characteristics 
(Chopper Drive) 
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PJ42B1 Torque Characteristics 
(L/5.2R) 
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PJ42&1 Torque Characteristics 
(Chopper Drive) 
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PJ50B1 Torque Characteristics 
(L/5.0R) 
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PJ50B1 Torque Characteristics 
(Chopper Drive) 
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PJ55B1 Torque Characteristics 
(L/5.3R) 
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PJ55B1 Torque Characteristics 
(Chopper Drive) 
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—: Pull-in torque, —: Pull-out torque 


PJ80B1 Torque Characteristics 
(L/5.2R) 
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Pulse Rate (pps) -» 

—: Pull-in torque, —: Pull-out torque 


PJ80B1 Torque Characteristics 
(Chopper Drive) 
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I Specifications 



Steps per Revolution 


pc Operating Voltage 
Operating Current 


Rotor inertia 


Temperature Rise 


8 2.3 4.6 9.2 


3.4 6.8 13.6 3.36 


1 4 16 1.15 4.6 18.4 1.5 6 24 1.7 6.8 27.2 1.68 

0.6 2.0 8.9 0.6 2.8 12T~ 1.3 5.6 19.5 1.7 7.6 27.6 2.2 

_ 22.8/2 _ 34.7/2.5 _ 69.4/5 _ 83.3/6 

(oz-lnVg«cm*e*) I 29x10-V5.4x10-» 33.3x10-V6.2x10-» 56.4x10-V10.5x10-^ 70.3x1 (TV13.1x10-2 


56.4x10-2/10.5x10-2 I 70.3x10-2/13.1x10-2 
- 10^+60 


70 


15.9/450 


_ 111 . 1/8 

132.6x10-2/24.7x10-2 
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KGLLMORGEN CORPORATION CKi: 



PROGRAMMABLE 
SINGLE CHIP 
HIGH-SPEED 
PULSE GENERATORS 


The PCL series pulse generators are the 
motion control ICs, the output frequency of 
which can be programmed through an exter¬ 
nal CPU. 

This series includes three models; PCL-80K, 
PCL-240K and PCL-3M. The PCL-80K Is 
designed for general stepper motor control. 
The PCL-240K is for high-speed stepper 


motor control and servomotor control. The 
PCL-3M is a high performance chip which 
features high speed and high accuracy for 
controlling servomotors. 

The major applications include robots, X-Y-Z- 
6 tables, automatic assembling machines, 
winding machines and X-Y plotters. 



PCL-EQUIPPED 
CONTROL BOARDS 

ED-9236/AE-0101 



The ED-9236 and AE-0101 are the control 
boards which Integrate a CPU, memories, I/O 
ports, a clock and other functions in one com¬ 
pact package. They provide a pulse output of 
the desired frequency with good accuracy. IC 
sockets are used to mount the CPU and 
ROM, thereby allowing easy program 
emulation. 

ED-9236 for single-shaft control 

The ED-9236 has the PCL-240K, 8255’s 
(PIO) and 8279 (KEY, DISP) efficiently 
arranged on the Z-80’s memory map, thereby 
allowing program execution at an increased 


speed. The 8279 also allows desired setting 
of key input (64 points) and display output (16 
digits) through software. 

AE-0101 for multi-shaft control 
The AE-0101 has PCL-240K’s and 8255’s 
(PIO) efficiently arranged on the Z-80 mem¬ 
ory map, thereby allowing program execution 
in an increased speed. 

Since the AE-0101 can integrate up to 3 PCL- 
240K, you can select a desired package to 
control up to 3 shafts. 


I Specifications 


Items Models 

ED-9236 1 AE-0101 

Input Power 

Single + 5V 

CPU 

Z-80A or the equivalent (4MHz) 

ROM 

12764,127128 or the equivalent 

RAM 

TC5564PL-15 (battery backup optionally available) 

I/O Ports 

Two 8255’s (PIO) and one 8279 (KEY, DISP) | Two 8255’s (PIO) 

Clock 

4MHz 

Digital Pulse Generator 

One PCL-240K 

Up to three PCL-240K as required 

Board Size (Parts Mounting Area) 

4.72 X 5.51 inches (4.25 x 5.43 inches) 

4.65 X 6.02 inches (4.25 x 5.04 inches) 

Max. Height with Parts Mounted 

.59 inches standard (.79 inches with optional device/s) 1 


PCL-EQUIPPED 

CONTROLLER 

N-100 



The N-100 is the microprocessor-based 
single-shaft controller which incorporates a 
PCL-equipped pulse generator board and a 
keyboard in a compact package. 

For control of two or more shafts, a corre¬ 
sponding number of the controllers are 
required. 

The N-100 can be conveniently used for X-Y 
tables, machine tools and industrial 
machinery. 


APPLICATION ENGINEERING; PROTOTYPE SHOP 


A fully equipped step motor laboratory and 
model shop supervised by experienced 
application engineers is located in Sierra 
Vista, Arizona. This capability makes 


Inland/Nippon Pulse stand apart as a 
knowledgeable supplier of step motors. 
Prototypes to meet the customer’s exact 
requirements can be made locally and 


quickly. Responsiveness on prototypes is 
followed up with dependable high volume 
manufacturing. 


“For additional information on modifications available or a complete catalog of all stepper motor and drive 
electronic products manufactured by Nippon Pulse Motor Company, contact Inland Motor Sierra Vista, Arizona.” 


4020 E. INLAND RD. • SIERRA VISTA, ARIZONA 85635 • TEL: 602-459-1150 • TWX: 910-973-9869 • FAX: 602-458-2161 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1265 









SPECIFICATIONS 

Excitation: The input voltage and fre¬ 
quency. 

Transformation Ratio: The ratio of the 
output voltage, at maximum coupling, 
to the input voltage. 

Phase Shift: The lead or lag of the out¬ 
put voltage with respect to the input 
voltage. For most synchros and re¬ 
solvers, the phase shift can be approxi¬ 
mated by the angle whose tangent is 
the ratio of the primary winding’s DC 
resistance to its reactive component. 

Impedance: Specified as R -f jX, where 
R is the AC resistive component and X 
is the reactive component. Important 
impedances are: (a) Zpo (or Zro for 
rotor primary units), which is the im¬ 
pedance of the primary winding with 
the secondary open; (b) Zso, which is 
the impedance of the secondary wind¬ 
ing with the primary open; and (c) Zss, 
which is the impedance of the second¬ 
ary with the primry shorted (essen¬ 
tially when driven by a low impedance). 

Null Voltage: The voltage remaining 
when the unit is at electrical zero or in 
the minimum coupling position. 

Accuracy: The error of the position of 
the rotor with respect to the electrical 
angle. It is defined as the output voltage 
driven by the ‘‘speed” (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri¬ 
cal zero position). Error is commonly 
expressed in minutes of arc (1/60 of a 
degree) or in seconds of arc. 

Loads: For a transmitting unit, the im¬ 
pedance that the output voltage signal 
faces. This can be a receiver, a differen¬ 
tial with its load, a control trans¬ 
former, an A/D converter, etc. 

Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 

FUNCTIONS 

Transmitter: A unit with a Y-con- 
nected stator that outputs a signal pro¬ 
portional to the position of its single¬ 
phase excited rotor. High power units, 
called “torque transmitters,” are used 
to drive one or more receivers. Low 
power transmitters are used to drive 
control transformers. 


MINIGLOSSARY 

SERVO 

COMPONENTS 



Receiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, and a sin¬ 
gle-phase rotor that follows the result¬ 
ing stator field. Usually used to drive 
a position pointer. 

Control Transformer: A unit with a 
three-phase stator excited by the input 
from a transmitter and a single-phase 
rotor mechanically driven to the null 
position by an external motor or other 
device. 

Differential: A unit with a three-phase 
stator and a three-phase rotor. It is 
usually connected between a transmit¬ 
ter, which excites its stator, and a re¬ 
ceiver or control transformer. It can 
be used to “dial in” correction factors 
for the synchro chain. 



Transolver: A unit with a three-phase 
stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a control trans¬ 
former with the signal obtained from 
one phase of the rotor—making sure 
the other phase is equally loaded to 
prevent unbalances. 

Differential Resolver: A unit with a 
two-phase stator and a three-phase 
rotor that is used as a transolver with 
the advantage that when connected as 
a control transformer, the signal does 
not travel through slip rings. 

Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used to create or receive sin-cos sig¬ 
nals such as vector resolutions for 


solving inertial platform coordinate 
transformations, unknowns of right 
triangles, etc. Resolvers can also be 
used as transmitting, differential, or 
receiving elements by proper choice of 
impedances. It is also possible to use 
resolvers as phase shifters where, in 
one mode, one rotor phase is excited 
and the two stator windings are feed¬ 
ing an appropriate RC network and in¬ 
dicating a phase shift, referred to the 
input, that corresponds to the rotor 
position. 



Compensated Resolver: A unit with a 
“2x2” phase stator and a two-phase 
rotor used as a resolver with the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 

Linear Transformer: A unit with a 
single-phase stator and single-phase 
rotor designed to provide a linear outr 
put voltage that is directly propor¬ 
tional to the rotor input angle. It oper¬ 
ates over a range of less than ±90®, 
and is analogous to a potentiometer 
providing infinite resolution, but with¬ 
out contact between the elements. It 
can be used only with AC voltages. 

Brushless Synchro: Available in two 
types—hairspring and bobbin. Hair¬ 
spring synchros use spiral wound con¬ 
ductor springs to pick off the rotor sig¬ 
nal, and are generally limited to a 
±165® rotation. Most have mechanical 
stops to prevent damage due to over¬ 
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un¬ 
limited motion. 

Pancake Unit: A name derived from 
the physical dimensions of the unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1" to 20" or more. The unit is fre¬ 
quently used as a gimbal pickoff ele¬ 
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator only. 
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1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 

HOW TO SPECIFY A SLIP RING 


Many of the more than 4,000 Poly- 
Scientific slip ring designs are available for 
use In their existing configuration, or they 
may be modified to meet your specific 
requirements. New designs can also be 
created to meet the most demanding 
specifications. 

Our engineers are experienced in a wide 
range of slip ring applications. We utilize 
resources such as the Anvil computer-aided 
design (CAD) system. And, a very active in- 
house quality circle program solicits the best 
Inputs from all of our many skilled craftspeo¬ 
ple, from start to finish. 

This section is designed to guide you 
through the process of specifying a slip ring. 
We’ve outlined below the major consider¬ 
ations that a slip ring engineer will need to 
know about your application. 

A. Basic Slip Ring Design 

Throughout these pages, you will see the 
terms “slip ring capsule” and “slip ring sepa¬ 
rates”. The term “separate” indicates an 
individual rotor/brush block combination. 
The term “capsule” is used to denote a self- 
contained unit consisting of a rotor, stator 
and its own Integral ball bearings. 



There are two basic slip ring configura¬ 
tions to consider based on space allocation 
In your system: the more common drum 
approach where each ring is adjacent to the 
next along the centerline, somewhat like the 
threads on a bolt, and the pancake approach 
where the rings are concentric with one 
another like the grooves on a phonograph 
record. The pancake approach is used when 
length is at a premium but diameter is less 
restrictive. 



B. Defining the Mechanicai 
Enveiope 

The envelope is, of course, largely dictated 
by the space available in the system. The slip 
ring engineer should be given the maximum 
space available In the system so all existing 
candidate designs can be considered. It Is 
imperative that the space required for the slip 
ring be specified in the early stages of the 
system design and that it be consistent with 
the structural and electrical demands. 

C. Defining System 
Interface Requirements 

The slip ring engineer will need to know 
these system interface considerations: 

1. Is a bore required through the slip ring 
for routing coolant plumbing, hydraulic lines, 
pneumatic lines, waveguides, etc? In such 
applications, the slip ring actually mounts 
concentric with these lines in the system. 

2. How will the slip ring attach to the sys¬ 
tem? It Is never advisable to hard mount both 
the rotor and the stator to the system since 
the slip ring bearings may overload if there is 
any misalignment between them and the sys¬ 
tem bearings. 

3. How should the electrical connections 
to the slip ring be made? Is it desirable to 
have connectors Integral with the slip ring on 
both the rotor and stator, or would flying leads 
on one or the other ends be desireable? And 
If flying leads are preferred, should they exit 
the rotor in a radial or axial direction, and 
what length should the leads be? 



D. Defining Electricai 
Requirements 

The current specified enables the slip ring 
engineer to propose a unit with the appropri¬ 
ate cross-sectional area of the rings, brushes 
and lead wires. The specified voltage dic¬ 
tates the spacing between adjacent rings 
and brushes. It Is helpful in achieving the 
most cost effective and smallest practical 
envelope not to rate all circuits at the maxi¬ 
mum level. For example, if you need 20 cir¬ 
cuits total, three of which must carry ten 
amps, designate three for high current. Don’t 


go for 100% functional interchangeability by 
specifying that all 20 be able to carry ten 
amps. And, if the ten amps is a surge current 
with a continuous current of only two amps, 
tell us that, too. There is no reason for you to 
pay for ten amps continuous capacity when 
you only need two. 

Be aware that voltage surges and spikes 
are the major cause of system slip ring fail¬ 
ures. Poly-Scientific uses a very conserva¬ 
tive approach to circuit design, however, it is 
not uncommon in some power supply sys¬ 
tems to see voltage spikes ten or more times 
the normal operating voltage. We strongly 
recommend surge protection on ail power 
supplies. 

Most smaller slip rings will satisfactorily 
conduct signals to 1 MHz or 500 Kilobits. 
Special slip rings can be used to pass broad¬ 
band signals from dc to 1 gigahertz and data 
rates of 500 megabits or even higher. Cross¬ 
talk, insertion loss and bit error rate informa¬ 
tion can be provided if data rates, formats 
and impedances are defined. 


E. Defining Mechanical 
Requirements 

1. Operating speed (rpm’s). Almost any 
slip ring can operate successfully at speeds 
to 100 RPM although many applications only 
require operation at a few rpm. But slip rings 
are also routinely used to instrument jet tur¬ 
bine engines operating at speeds in excess 
of 20,000 RPM. The operating speed in con¬ 
junction with the diameter dictates the sur¬ 
face speed of the brush relative to the ring 
and hence the internal design approach and 
material selection. 

2. What rotational life is necessary for your 
application? Will the unit oscillate or rotate at 
a continuous speed? 


F. Defining the Environment 

The environment in which the slip ring 
must survive is a key factor. Operating tem¬ 
perature is important in specifying the proper 
lubricant. And if the slip ring will operate 
exposed to the elements or to a hostile envi¬ 
ronment, integral seals must be included in 
the design. Any unusual shock or vibration 
should also be specified. 

The next eight pages of the catalog give a 
brief overview of our slip ring design and pro- 
duction expertise. The last page of our 
section allows you to list your specific appli¬ 
cation needs. For specific product informa¬ 
tion, please contact our sales department 
at 1-800-336-5917 (in Virginia, call 
703-953-4751). 
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SUP RING SEPARATES 

Sometimes a self contained 
“capsule” slip ring is not practical due 
to size constraints or cost limitations. 
(Don’t however, fail to include in this 
comparison your costs for mating the 
slip ring and brush block or to consider 
the risk of damage to the fragile unpro¬ 


tected brushes). If a separate rotor/ 
stator approach is dictated for your 
application please review the following 
tabulation of an assortment of candi¬ 
date designs—or contact us for a cus¬ 
tom design. 


Slip Ring Products 

1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 



Abbreviations used; 

FB - Flat Barrier 
RB - Raised Barrier 
P - Plastic Backshaft 
VG - V-Groove 
UG - U-Groove 
S - Stainless Steel Backshaft 

Circuits 1-lO—Option of having 1 through 10 
circuits. Shaft lengths shown are for maximum 
number of rings (circuits). 


Rotor Specifications 


NUMBER OF 
CIRCUITS 

PART 

NUMBER 

MATING 

BRUSH 

BLOCK 

RING O.D. 

RING 

PITCH 

SHAFT 

DIAMETER 

SHAFT 

LENGTH 

FLANGE 

DIAMETER 

SPECIAL FEATURES 

1-10 

258 

259 

.081 

.050 

.125 

.250 

.150 

P, RB, UG, 

VG, S, FB 

1-37 

263 

262 

.220 

.050 

.250 

.375 

.312 

FB, RB 

1-10 

865 

259 

.080 

.050 

.109 

.187 

.170 

S, FB 

1-20 

1202 

262 

.125 

.050 

.250 

.375 

.312 

FB 

8 

1454 

1455 

.550 

.060 

.584 

.640 

.580 

.376 Bore, RB, 

VG 

10 

1546 

1547 

2-.331 

8-.151 

.060 

.187 

.250 

.345 

VG #2 Ring 

Segment, #1 

Shorted to #2 

5 

1555 

259 

.081 

.050 

.141 

.300 

.180 

FB 

19 

2037 

2038 

1.860 

.030 

1.880 

.685 

1.880 

1.500 Bore. 

.685 VG 

3 

2384 

2981 

2385 

.067 

.025 

.071 

.070 

.115 

Double V-Groove 

1-10 

2690 

259 

.081 

.050 

.125 

.250 

.150 

FB, Same as 258 

1-37 

2731 

262 

.220 

.050 

.250 

.375 

.312 

RB, Same as 263 

1-10 

2914 

259 

.081 

.050 

.125 

.250 

.150 

FB 

5 

3046-1 

3046-2 

1 

.550 

.060 

.580 

.640 

.580 

.376 Bore, RB, 

VG 

6 

3975 

3416 

.067 

.025 

.061 

.125 

.109 

Double V-Grooves 


Brush Biock Specifications 


NUMBER OF 
CIRCUITS 

PART 

NUMBER 

RING 

DIAMETER 

PITCH 

MOUNTING 

HOLE 

DIAMETER 

HOLE 

SPACING 

SETTING 

LENGTH 

THICKNESS 

SPECIAL FEATURES 

1-10 

259 

.081 

.050 

.090 

.437 

.250 

.188 

-Silver Terminal 
-Tin Terminals 
-Gold Terminals 
-Leads 

1-37 

262 

.220 

.050 

.090 

.600 

.250 

.250 

-Terminals 

10 

1547 

.331 

.151 

.060 

.116 

.656 

.312 

.312 

-Leads, 

-Terminals 

8 

1455 

.550 

.060 

.096 

.812 

.290 

.125 

-Terminals 

(MD4036-2) 

19 

2038 

1.864 

.030 

.090 

.600 

1.035 

.250 

-Terminals 

6 

3416 

.067 

.025 

— 

, 

.200 

.100 

-Terminals 
-Double Brushes 

3 

2981 

.067 

.025 

.053 

.140 

.180 

.150 

-Double Brushes 
-PCB Terminals 

3 

2385 

.068 

.025 

— 

— 

.200 

.100 

-Terminals 


Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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MINIATURE SLIP RING CAPSULES 


Slip Ring Products 

1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751, FAX 703-953-1841 
TWX 710-875-3694 


These smallest of all slip ring assem¬ 
blies are widely used in the pitch, roll 
and yaw axes of Inertial navigation sys¬ 
tems where there can be no sacrifice in 
reliability to achieve packaging density. 


Very tight pitch controls are maintained 
on Individual ring locations with center- 
to-center spacings as small as 0.015 
inch between adjacent rings. 



NUMBER OF 
CIRCUITS 

PART 

NUMBER 

CURRENT RATING 

LENGTH 

DIAMETER 

PER 

CKT 

TOTAL 

16 

267 

1.2A 

10A 

.912 

.375 

20 


1.2A 

14A 

1.932 

.375 

24 


1.2A 

17A 

1.152 

.375 

28 


1.2A 

20A 

1.272 

.375 

32 


1.2A 

23A 

1.392 

.375 

36 


1.2A 

25A 

1.512 

.375 

20 

264 

1.4A 

17A 

1.035 

.500 

40 


1.4A 

33A 

1.635 

.500 

60 


1.4A 

49 A 

2.235 

.500 

7 

2492 

.4A 

2A 

.61 

.375 

12 

2274 

1.2A 

12A 

.728 

.373 

15 

2493 

.36A 

4A 

.660 

.375 

16 

2075 

1.3A 

13A 

.882 

.372 

17 

1804 

1.2A 

16A 

1.375 

.350 

30 

2245 

.7A 

20A 

.979 

.380 

32 

1444 

1.2A 

29A 

1.468 

.375 

36 

2754 1 

1.2A 

31A 

1.173 

.498 

40 

3069 1 

1.4A 

37A 

1.30 

.682 

45 

2759 

1.1A 

36A 

1.05 

.593 

50 

2044 

.95A 

36A 

1-025 

.593 

50 

1937 

1.4A 

45A 

1.470 

.683 

54 

1956 

1.2A 

38A 

1.403 

.560 

80 

2210 

1.4A 

69A 

2.00 

.658 

95 

4175 

1.6A 

77A 

3.09 

.880 


THE FOLLOWING MINIATURE SLIP RINGS HAVE A BORE: 


NUMBER OF 
CIRCUITS 

PART 

NUMBER 

CURRENT RATING 

LENGTH 

DIAMETER 

BORE 

PER 

CKT 

TOTAL 

8 

2395 

1.6 

7A 

.70 

1.75 

0.75 

30 

4198 

2.6A 

36A 

2.785 

3.081 

1.50 

32 

2335 

4A 

57A 

3.39 

4.10 

2.30 

12 

2472 

4A 

22A 

3.440 

4.10 

2.30 

51 

2837 

4A 

90A 

4.50 

4.10 

2.30 


Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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HIGH SPEED SLIP RINGS 


For successful slip ring operations 
above several thousand RPM, in¬ 
creased structural demands and fric¬ 
tional heating at the sliding contact sur¬ 
face are two concerns that must be 


addressed. Applications for high speed 
slip rings include aircraft turbine test¬ 
ing, stressometer feedback in rolling 
mills, and gasoline or diesel engine 
testing. 


NUMBER OF 
CIRCUITS 

PART 

NUMBER 

LENGTH 

DIAMETER 

BORE 

BRUSH 

NOTES 

15 

2645 

3.75 

14.01 

12.593 

Composite 

Separate 

19 

2275 

9.84 

9.05 

7.48 

Composite 

Separate 

Ring & 

Brush Block 

28 

3042 

1.635 

.685 

N/A 

Gold 

Liquid Cooled 

28 

3762 

1.67 

1.0 

N/A 

Gold 

Multifilament 

Gas Cooled 

35 

3757 

2.53 

1.60 

N/A 

Gold 

Multifilament 

Gas Cooled 

40 

1823 

4.08 

1.75 

N/A 

Composite 


64 

4160 

5.0 

3.5 

1.5 

Gold 

Multifilament 


100 

3057 

6.40 

1.5 

N/A 

Gold 

Liquid Cooled 

200 

4064 

10.0 

2.25 

N/A 

Gold 

Liquid Cooled 


4075 

11.75 

2.28 

N/A 

Gold 

Liquid Cooled 


VACUUM AND SPACE CAPSULES 


The use of slip rings in a hard vacuum envi¬ 
ronment focuses special attention on the 
area of outgassing organics that could inter¬ 
fere with other components in the system 
and in the area of lubrication for long term 


operation. Our contact material recommen¬ 
dations are based on a two year continuous 
life test program that we conducted in a 10^ 
torn environment and have been proven In 
numerous space flights. 


NUMBER OF 
CIRCUITS 

PART 

NUMBER 

LENGTH 

DIAMETER 

BORE 

BRUSH 

NOTES 

24-84 

2832 

7.167- 

11.650 

2.44 

N/A 

Composite 

4 per ring 

Cylindrical 

Separate 

25 

3881 

1.376 

5.832 

1.24 

Composite 

2 sided 
pancake 

31 

3304 

6.663 

2.125 

N/A 

Gold 

Monofilament 

Cylindrical 

Separate 

34 

2857 

1.94 

6.95 

2.68 

Gold 

4 per ring 

2 Sided 

Pancake 

Separate 

70 

3192 

4.61 

1.46 

N/A 

Gold 

Multifilament 

Concentric 

Capsule 

170 

4238 

18.00 

6.00 

N/A 

Gold 

Capsule, 

Lubrication 

Reservoir 



Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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The Poly-Twist is a reliable slip ring 
substitute for limited rotation applica¬ 
tions. Sometimes called a twist-cap, 
this device provides a self-contained, 
no-sliding contact rotary interface using 
flexible circuit tapes. Typical dimen¬ 
sions and data are tabulated below for a 


few of our many twist-cap designs. 
Although the majority of applications for 
the thousands of units supplied to date 
have required miniature twist-cap 
assemblies, some very large designs 
have also been provided. 



PolyTwIst® is a registered trademark of Litton Poly- 
Scientific. 


NUMBER OF CIRCUITS 

PART NUMBER 

ROTATIOtJ 

CURRENT CAPACITY 

LENGTH 

DIAMETER 

14 

2728 

+ /-55 

14 @ 12A 

2.90 

1.75 

24 

2938 

+/-100 

1 @ .2A 

4 @ 1.2A 

19 @ .8A 

2.50 

.75 

24 

3182 

+ /-45 

4 @ 1.4A 

20 @ .5A 

1.10 

.31 

24 

3197 

+ 1-45 

24 @ 1A 

1.07 

.75 

38 

2937 

+ /-90 

4 @ 3.0A 

34 @ 1.0A 

2.00 

5.75 

45 

2911 

+ 1-45 

2 @ 1.0A 

4 @ 3.0A 

4 @ 2.2A 

35 @ .6A 

1.75 

1.20 

46 

2729 

+ 1-55 

4 @ 2.0A 

42 @ 1.0A 

2.90 

1.75 

50 

2904 

+ 1-90 

2 @ 2.3A 

2 @ 2.5A 

4 @ 4.5A 

6 @ 1 .OA 

36 @ 7.0A 

1.63 

1.00 

51 

3196 

+ 1-45 

51 @ 1.0A 

1.12 

.87 

60 

2613 

+ 1-75 

12 @ 3.8A 

48 @ 1.2A 

1.69 

1.00 

60 

2644 

+ /-300 

12 @ 0.9A 

48 @ 0.2A 

1.56 

0.68 

63 

3004 

+ /-100 

3 @ 3.5A 

6 @ 4.5A 

12 @ 1.7A 

42 @ 1.2A 

2.77 

1.50 

68 

2783 

+ /-30 

68 @ 1.7A 

2.00 

.69 

80 

2661 

+ /-210 1 

24 @ 3.0A 

56 @ 1.0A 

2.25 

2.50 

80 

3195 

+ /-70 

80 @ .6A 

.635 

2.40 

84 

3003 

+ /-W0 

1 @ 3.4A 
14@1.5A 

69 @ .8A 

2.27 

1.50 

88 

3719 

+ ^-^45 

3 @ 5A 

7 @ 2A 

78 @ 1A 

3.50 

1.37 

98 

2805 

+ 1-30 

12 @ 4.0A 

86 @ 1.0A 

2.50 

.99 

110 

3165 

+ 1-200 

22 @ 2.7A 

88 @ 1.73A 

1.90 

2.50 

110 

2804 

+ 1-50 

20 @ 4.0A 

90 @ 1.0 A 

1.35 

1.80 

111 

3053 

+ /-110 

4 @ 5.8A 

4 @ 4.1A 

4 @ 2.1A 

28 @ 1.4A 

71 @ .8A 

3.00 

1.40 

172 

4134 

-I-/-90 

16 @ 5A 

156 @ 2A 

5.58 

2.25 

176 

3002 

+ 1-35 

12 @ 3.2A 

27 @ 2.6A 

3.10 

2.38 

192 

3428 

4-/-210 

12 @ 3.0A 

17 @ 2.5A 
163 @ 1.0A 

3.37 

3.69 

220 

3842 

+ 1-75 

170 @ 1.5A 

50 @ 5A 

4.30 

1.80 

1920 

4148 

+ 1-90 

1920 @ 3A 

5.00 

31.80 


Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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HELICOPTER SLIP RINGS 


Slip rings that power de-icing and blade 
folding systems must transfer high cur¬ 
rent levels to blade systems rotating at 
high speeds. They must also withstand 
vibration levels and environmental haz¬ 


ards typical of helicopter operation. The 
latest de-icing applications include both 
main and tail rotor slip rings, with main 
rotor current levels to 60 amperes and 
tail rotor speeds to 1,500 RPMs. 



POWER 

SIGNAL 1 

PART NUMBER 

ROTATIONAL 

SPEED 

DIMENSIONS 

NUMBER 
OF CKTS 

CURRENT 

RATING 

VOLTAGE 

RATING 

NUMBER 
OF CKTS 

GAUGE 

OR 

TYPE 

INTENDED 

SIGNAL 

APPLICATION 

iuiA)r 

WEIGHT (LB) 

1209 

264 RPM 

O.D. 3.999 

8 

50A 

200V 

N/A 

N/A 

N/A 

Sea Knight 




Bore 3.000 



500V 








Length 12.190 



(Peak) 






2876 

258 RPM 

O.D. 3.200 

3 

60A 

200VAC 

3 

28VDC 


Main Rotor De- 




Length 6.500 



400Hz 


5A 


IceSRAforU.S. 
Army Blackhawk 


3018 

1500 RPM 

O.D. 10.190 

3 

20A 

1800V 

N/A 

N/A 

N/A 

Tail Rotor De-Ice 




Bore 6.130 



(Peak) 




for Seahawk/ 




Length 4.462 






Blackhawk 


3091 

1500 RPM 

O.D. 9.250 

2 

16AWG 

1500V 

N/A 

N/A 

N/A 

Tail Rotor 

2.40 



Bore 7.000 







De-Ice 




Length 1.650 







AH 64 

Apache 


3741 

432 RPM 

O.D. 3.150 

N/A 

N/A 

N/A 

150 

50VDC, 1A 


Main Rotor 




Length 21.000 





24AWG 


A129 Helicopter 


3742 

1657 RPM 

O.D. 5.000 
Bore 2.20 

N/A 

N/A 

N/A 

50 

24AWG 


Tail Rotor 




Length 5.182 









4101 

258 RPM 

O.D. 4.190 

3 

60A 

200V 


3A 

Pulses to 

Main Rotor 

10.5 



Length 11.800 

3 

25A 

400Hz 

12 

28V 

control/ 

De-Ice and 










monitor 

Blade Fold 










rotor head 
loads 

for Seahawk 


4103 

397 RPM 

O.D. 3.250 

4 

60A 

220V 

8 

2 or 6A 

Resolver 

V-22 

23 



Length 20.500 




58 

1A 


Osprey 


4106 

210 RPM 

O.D. 5.510 

14 

130 A 

270VDC 

32 

24AWG 

Signal & 

EH-IOI; 

39.5 



Length 22.676 

22 

10A 

200V 



health 

De-Ice & 




1 

Bonding 

400Hz 



monitoring 

Blade Folding 






Ring 




Resolver 

ckts 


4239 

210 RPM 

O.D. 5.510 

22 

10A 

200V 

32 

24AWG 

Resolver 

Same as 

19.0 



Length 16.410 

1 

Bonding 

400Hz 




4106 w/o 





i 

Ring 





De-Ice ckts 1 




Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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VEHICULAR SLIP RINGS 


Electrical and hydraulic slip rings are 
used in vehicles such as tanks, retriev¬ 
ers, mobile missile launchers, and 
armored personnel carriers. A typical 


armored vehicle might contain slip 
rings In the turrett, the commander sta¬ 
tion, and the periscope. 


POWER 

SIGNAL 1 



CONT. 







NUMBER OF 

CURRENT 

VOLTAGE 

NUMBER OF 

GAUGE OR 

INTENDED 


PART NUMBER 

CIRCUITS 

RATING 

RATING 

CIRCUITS 

TYPE 

SIGNAL 

SPECIAL FEATURES 

2985 

1 

150A 

150V Peak 

12 

Control 

5A, 150V 



1 

150A 

Ground 





2993 

1 

150 A 

150 V 

24 

Control 

5A, 150V 



1 

150A 

Ground 





2869 




160 

20 AWG 

28 VDC 

4 hydraulic at 200 PSI, 







7.5A 

2 GPM; 1 pneumatic at 

6 PSI 

2772 

2 

300A 

28VDC 

40 

Signal/ 

28VDC 

1 pneumatic at 1200 


1 

600A 



low 

7.5A 

PSI, 600 CFM 


1 

75A 



power 



2676 

1 

150A 

Ground 

14 

3A 


1 hydraulic at 200 PSI, 


1 

150A 





1 hydraulic at 50 PSI, 

1 pneumatic at 2 PSI 

2918 

4 

200A 

28VDC 

2 

Twin AX 

6MHz 

1 hydraulic at 2000 PSI, 





55 

22 AWG 

4A, 28VDC 

34 GPM; 1 hydraulic at 
100 PSI, 34 GPM; 

1 pneumatic at 6 PSI, 

15 CFM 

3489 

1 

150A 

Ground 

80 


5A 



1 

150 A 






3733 

2 

200A 

24VDC 

42 

20 AWG 

3A, 28VDC 

CBR Air Channel 

4231 

13 

2 @ 15A 

150V Peak 

34 

Control 

2A, 150V 

6.5 Inch Bore 



2 @ 10A 

2 @ 5A 

6 @ 3A 

1 @ 10A 

Ground 

1 

RG 179 

10MHz 




Call us toll-free at 800-336-5917 (In VIrgihia, call 703-953-4751) for more Information. 
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Typically found in radar, missile and logic, control, and high frequency ana- 
gun fire control systems. Pedestal Slip log signal and power circuits. 

Rings contain varying combinations of 


NUMBER OF 
CIRCUITS 

PART 

NUMBER 

NUMBER OF 
POWER 

CIRCUITS/ 

CURRENTS 

LENGTH 

DIAMETER 

BORE 

SPECIAL FEATURES 

65 

2912 

12 @ 10A 

21.0 

7.3 

None 

3-35 MHz channels 

72 

2672 

6 @ 150A 

33.3 

12.0 

None 

Rugged & Sealed 

410MHz channels 

218 

2686 

16 @ 10A 

17.8 

3.6 

None 

Very high circuit 
density 

259 

2258 

9 @ 160A 

5 @ 10-30A 

60.0 

12.0 

None 

12-60 MHz Channels 

18 

4062 

0 

3.9 

5.5 

3.2 

Integral Resolver 

19 

2608 

3 @ 550A 

2 @ 110A 

8.3 

20.8 

1.0 


37 

2945 

0 

5.9 

7.1 

2.7 


57 

4120 

13 @ 22A 

17.2 

11.4 

4.5 


78 

4189 

6 @ 10A 

11.0 

7.9 

3.0 

Unlubricated 
contact technology 

103 

3474 

18 @ 3A 

14.6 

7.4 

3.5 

4-1 GHz ckts. 

127 

2480- 

17 @ 60A 

25.5 

15.3 

9.7 

Lightweight (88 lbs) 

150 

2446 

3 @ 50A 

6 @ 20A 

29.0 

16.0 

8.0 

Sealed for shipboard 
use 

153 

2607 

1, " 50A 

4 20A 

50.0 

8.0 

1.3 

Meets MIL-STD-901 
Hammer Drop 

176 

2284 

10 @ 100A 

95 @ 10-20A 

33.0 

12.8 

6.0 

12-6 MHz Channels 

252 

2125 

4 @ 100A 

3 @ 60A 

37.5 

21.5 

10.0 

3-30 MHz Channels 



Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 
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INDUSTRIAL SLIP RINGS 


NUMBER OF 
CIRCUITS 

PART NUMBER 

CONTINUOUS 

CURRENT 

LENGTH 

DIAMETER 

NOTES 

6 

12 

18 

24 

4023 

2A 

.76 

1.24 

1.72 

2.20 

.870 

Suitable 
for CCTV; 

Units can 
be shipped 
from stock 

1-12 

4183 

2A 

1.58 

1.36 

0.985 inch 

through 

bore 

2 

3773 

5A 

1.50 

1.00 

Water tight 

10 

4221 

.5A 

.78 

.37 

#10 circuit 
is a switch 
circuit 

12 

4102 

.5A 

BB 1.05 
SR 1.67 

.982 

.46 

Slip ring 
and brush 
block set 

Slip ring bore 
.196 inch 

14 

3141 

1 ground-150A 
1-150A 
12-7.5 

9.28 

11.25 

Sealed, 

rugged 

construction 

16 

4019 

1A 

2.35 

_ 

1.00 

Fiber brush 
capsule. 

3000 RPM 


No more than 20% of all rings should be loaded with rated current simultaneously. 


SPECIAL SLIP RINGS 



Many industrial applications such as 
continuous-panning CCTV cameras, 
automated machinery and robotic end- 
effectors can benefit from the continu¬ 
ous, unrestrained, rotational freedom of 
a slip ring. Our 4023 Industrial Slip 
Rings offer the reliability of precious 
metal contacts at an affordable price. 
This is made possible by standardizing 
on four basic models (6,12,18, and 24 
rings), which are mass produced for vol¬ 
ume pricing. 


Cable Reel Slip Rings 

Cable reel slip rings can be found in a 
wide range of military and industrial 
applications including marine/seismic 
exploration, underwater towed vehi¬ 
cles, remote tele-operated vehicles, 
construction cranes, and buoyant sub¬ 
marine antennas. These slip rings are 
designed for a particularly rugged envi¬ 
ronment while also providing field 
accessability of the brush block assem¬ 
blies if repairs are necessary. With 
access plates in place, sealed bear¬ 
ings, and integral gasketed connec¬ 
tors, the internal portion of the unit is 
well protected from environmental 
conditions. 


Mooring Slip Rings 

Deep water drilling requires a slip 
ring to allow complete freedom to 
weathervane for floating power genera¬ 
tion stations (SALM type installations). 
Experience to date in mooring applica¬ 
tions include currents to 600 amps, volt¬ 
ages to 35,000 volts (transmission of 
36 megawatts of power) in sizes to 8 feet 
in diameter by 10 feet in length. 


Medical Electronics 
Slip Rings 

Slip rings are used in various scanner 
applications, particularly for computed 
axial tomography (CAT Scanners) 
which require the need to scan at faster 
speeds, unencumbered by mechanical 
stops. These units provide a large 
through bore for mounting as an inte¬ 
gral part of the gantry. 

Voltages to 200,000 volts are handled 
safely with careful attention to gradi¬ 
ents, internal surface contours, mate¬ 
rial selection and debris management. 

Our slip rings require minimum iner¬ 
tia for spin-up and braking consistent 
with structural and electrical safety. 

Slip rings for medical scanners are 
built on a history of reliable low main¬ 
tenance applications, with reliability 
levels exceeding a million circuit hours 
being demonstrated. 

Our CT slip ring capsules are typi¬ 
cally sealed with static seals and redun¬ 
dant dynamic lip seals at all rotary 
interfaces. A slip ring with separate 
mating brush blocks is available in a low 
cost design for low voltage CT scanners 
where the X-ray voltage is stepped up 
on the rotating gantry. 



Slip Ring Appiications 
Are Oniy Limited by 
Your Imagination 

These are just a few of the unique 
applications of slip ring technology. 
When you need to pass power and/or 
data through a rotating Interface—turn 
to Litton. 


Call us toll-free at 800-336-5917 (In Virginia, call 703-953-4751) for more information. 


Many of the designs and manufacturing processes 
are proprietary and are covered under one or more 
U.S. or European patents. 
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CUSTOMER SPECIFICATION FORM 


Slip Ring Products 

1213 North Main Street 
Blacksburg, Virginia 
24060-3100 

703-953-4751. FAX 703-953-1841 
TWX 710-875-3694 


Date__Engineer __Customer Part No_ 

Customer Name_Phone Number___ 

Address ___ 

CAPSULE □ SEPARATE SLIP RING □ SEPARATE BRUSH BLOCK □ POLY-TWIST □ (for h-/- _Degrees) 


Application__ 

Number of Rings_(Detail circuit functions below) 

Size: Available length __ Diameter_ Bore_ 

Wear (life): Hours (or yrs)_ @ Duty Cycle_ 

Environment: Temperature: Operating Range__®C, Pressure: Normal _____ Minimum_ 

Vibration:_g’s @_ Hz Shock_g’s 

Sealing: None_ Dust_ Water Spray_ Submersion_ 

Rotational Speed: Normal__Maximum_ 


CIRCUIT DATA 


Circuit 

Function 

No. 

Rings 

Current (amps) 

Working 

Volts 

Digital Risetime 
or Freq. (Hz) 

Crosstalk 
Isolation (dB) 

Normal 

Max 



















































Torque, max starting___gm-cm Weight-max 


Lead Length: Rotor end_ Stator 

Connectors: Rotor end_ Stator 


Additional Requirements: (Integral Potentiometer, Resolver, Switch, Hydraulics, Pneumatics, Optical Channel, etc.) 


Please provide sketch of available mounting space if possible. 

Call us toll-free at 800-336-5917 (In Virgihia, call 703-953-4751) for more information. 
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RS-750 


3500 


RD-050 

RD-180 

I 


Mabuchi Subf ractional-HP motors. 
Small, light. Reliable. Efficient. 
Better than ever. 


We’re the world’s largest manufacturer of 
subf ractional-HP motors — producing over 
3 million per day! Shown here is merely a small sampling of 
the extensive spectrum of our standard motors with average 
performance characteristics at indicated voltage. So 
comprehensive is our range of standard models, it’s a virtual 
certainty there’s one or more to fit your needs perfectly — 
that’s cost-effectiveness! 


Please request or fill out a questionnaire 
and/or indicate your desired performance: 
we’ll suggest the motors most suited to your needs. 

Power curves and 3-view drawings with production tolerances 
available upon request. Mabuchi Subf ractional-HP motors are 
used for such machine worlds as audio/video equipment, home 
appliances, personal care, cameras, peripherals, office/medical 
equipment, automotives, garden tools, hand tools, etc. 




6.250 0.62 

10.250 1.03 

7.^ 0.85 

8.150 0.18 


SU-Q26 

FK*1^S 

FK-260S 

FK-280S 


Rf-280T 

R5-500T 

Rf-520T 

mm 


Ee-SOOAD-OF 

EG-SOOAO-^ 

E&-520AD-^ 

Ea-520AD^2F 


ELEOTBOmC 

GOVERNOR 


©IDIIBUCHIinOTOR 

THE BIGGEST NAME IN SUBFRACTIONAL-HP MOTORS 

SINCE 1954 

Call or write MABUCHI MOTOR AMERICA CORR, 475 Park Avenue South, New York, NY 10016 
_ Dept. EEM89 • 212/686-3622 « FAX: 212/532-4263. _ 

For manufacturers’ sales offices, see yellow pages 
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For most D.C. motor 


manufacturers, ASAP delivery 
actually means several weeks. 

But when maxon DC motors 
says ASAf? we truly mean it. 

Because we maintain an ex¬ 
tensive stock program. So if you 
choose any motor from our 
Stock Program Catalog, you’ll 
get a prototype in just days. 

Besides a broad selection of 
ferrite, AINiCo, and 
rare earth D.C. motors, 
our ASAP delivery 
applies to virtually PRECISION 


mm 


any matching 
configuration of our modular 
motors, gear boxes, DC tachs, 
and encoders. 

All of which demonstrates an 
important difference about 
maxon: We understand how 
important your design schedule 
is. So, unlike other manufac¬ 
turers, we don’t make you work 
around ours. 

That’s why you should send 
for our Stock Program Catalog. 
You’ll find when it comes to 

ASAP delivery of D.C. 
motor prototypes, 
we’re as good as 
MOTORS our word. 


Maxon Precision Motors, 838 Mitten, Burlingame, CA 94010, (415) 697-9614 
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Brushless Servo Motors & Controllers 


Leaders in High Performance and Precision Motion Control 


Complete Velocity and Positioning Servo Systems. Interface with User Host Computers and Controllers. 



Servo Master is a complete brushless servo system 
consisting of a programmable motion controller, 
power supply, orushless servo amplifiers, and 

brushless DC 
motors with shaft 
encoder feedback. 


New!...and only from MFM Technology. 

Brushless NEMA 23 and 34 frame size servo motors 
replace stepper and DC brush motors. Advantages 
or these MFM brushless servo motors: 


This system provides 
closea loop control of 
up to three axes, and 
makes possible 
micropositioning of 
mechanical stages, 
combined with high 
speeds. 


smooth at all speeds - no cogging! 
instantaneous linear acceleration 
full torque to 6,000 rpm 
no resonance effects 
cool operation 


Using samarium-cobalt magnets, MFM brushless DC 
motors are available in 10 frame sizes from 1.25 inch 
through 10.0 inch diameter with peak torque ratings 
from 13.5 oz-in. to 4500 lb-in. 


Modular motor 
components are 
matched to provide 
optimum 

performance using 
many standard rotor 
configurations. 

No cogging! 



Model BDC 2000 is a four quadrant sine-wave PWM 
brushless motor drive. Output bus rating is 160 Volt 
at 8.0 Amp. Velocity or current loop control accepts a 
±10 volt analog command signal. 
Resolver-to-digital conversion 
provides electronic commutation, 
absolute shaft position, and velocity 
control. 




Emulated channel A, B and index 
encoder output is provided for use 
with a motion controller. Other 
models offer power ratings to 
match a broad range of motor speed 
and torque requirements. 


Unhoused motors are supplied as kits for better 
performance and cost savings for direct mounting 
onto the driven shaft. Eliminate performance- 
reducing effects of conventional couplings, belts, or 
pulleys. Choice of Hall sensor, optical encoder, or 
resolver commutation. No cogging! 



Call today for catalog and technical specifications 



Precision air or ball-bearing spindles with 
embedded brushless DC motors are available with 
micro-inch shaft run-out tolerances. 

Model BDC 0550 linear sine-wave drive offers 
programmable acceleration/deceleration, virtually 

no EMI/RFI, closed 
loop servo control 
and IEEE-488 or 
RS-232C digital 
interface. 

Speed accuracy > 
.001% with smooth 
speed from less than 
1 rpm to more than 
15,000 rpm. 



TECHNOLOGY. INC. 

An Affiliate of UIMITROOE Corporation 


¥ 


200 Thirteenth Avenue, Ronkonkoma, N.Y. 11779 
Phone: (516) 467-5151 • Fax: (516) 467-5176 • Telex: 221-500 ASAS 
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MOTORS, DRIVES, & ROTATING EQUIPMENT __ 


Micro Mo 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.R 

■ Originators of Skew-Wound Coreless Micromotors. 

■ Patented and Licensed the World Over. 


STYLE 

MOTORS 


MOTOR STYLE SELECTOR 


SERIES 


CONT. MECH. 
POWER 

CASE DIAMETER OVERALL LENGTH OUTPUT 
(mm)_(in) (mm)_(in) (W) 


10 (.39) 16 (.63) 0.45 

FITS GEARHEAD SERIES 10/1, & 12/3 

12 (.47) 12.2 (.48) 0.1 

FITS GEARHEAD SERIES 12/3, & 10/1 

12 (.47) 18.7 (.74) 0.45 

FITS GEARHEAD SERIES 12/3, & 10/1 

13 (.51) 19 (.75) 0.9 

FITS GEARHEAD SERIES 15/1, 15/2,15/3, 15/5, & 16A 

13 (.51) 31.2 (1.23) 2.0 

FITS GEARHEAD SERIES 15/5 

15 (.59) 15.8 (.62) 0.3 

FITS GEARHEAD SERIES 15/1,15/2,15/3,15/5, & 16A 

15 (.59) 23.8 (.94) 0.6 

FITS GEARHEAD SERIES 15/1,15/2,15/3,15/5, & 16A 

16 (.63) 15.8 (.62) 0.45 

FITS GEARHEAD SERIES 16/1,16/2,16/3,16/5,16A 

16 (.63) 23.8 (.94) 0.9 

FITS GEARHEAD SERIES 16/1, 16/2,16/3, 16/5, & 16A 


FITS GEARHEAD SERIES 22/2, 22B, 23/1, & 34PG 

2230 22 (.87) 30.0 (1.18) 

FITS GEARHEAD SERIES 22/2, 22B, 23/1, & 34PG 

2233 22 (.87) 32.8 (1.29) 

FITS GEARHEAD SERIES 22/2, 22B, 23/1, & 34PG 

2338 23 (.91) 37.6 (1.48) 

FITS GEARHEAD SERIES 34PG, & 23/1 

2842 28 (1.10) 42.0 (1.65) 

FITS GEARHEAD SERIES 23/1, 34PG, 38/1, & 38/2 

3540 35 (1.38) 40.0 (1.57) 

FITS GEARHEAD SERIES 34PG, 38/1, & 38/2 

3557 35 (1.38) 57.0 (2.24) 

FITS GEARHEAD SERIES 34PG, 38/1, & 38/2 

3557.. CS 35 (1.38) 57.0 (2.24) 

FITS GEARHEAD SERIES 34PG, 38/1, & 38/2 

3557.. CR 35 (1.38) 57.0 (2.24) 

FITS GEARHEAD SERIES 34PG, 38/1, & 38/2 


GEARMOTORS 


MAX. CONT. 

TORQUE 
_(oz-in) 


.21 to 1.42 
.43 to 1.42 


• Ask about our “Guaranteed Stock Program” with expedited sample delivery. 

• Ship-from-Stock Program available for OEM Blanket Orders. 


RECOMMENDED 
MAX SPEED 
(RPM) 


2017 

20 

(•79) 

17.2 

(.68) 

0.45 

.11 

12,000 

2025 

20 

(.79) 

24.8 

(.98) 

0.9 

.21 

8,000 

2225 

22 

(.87) 

24.8 

(.98) 

1.0 

.28 

8,000 


200 to 3,000 
500 to 2,000 


Micro Mo ELECTRONICS II 

742 - 2nd Avenue South / St. Petersburg, Florida 33701 / Phone: 813/822-2529 / Telex: 807-982 / Fax: 813/821-62: 

For full catalog & latest data sheets, call (813) 822-2529 
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3500 


Micro Mo 


MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.R 


ALSO AVAILABLE: 

■ Tacho-Generators 

■ Optical Encoders 


Control Systems 
Shaft Couplings 


Precision Gearheads 
Motor-Tachometers 


STYLE 


MOTOR STYLE SELECTOR 


CONT 

MAX. POWER MAX. CONT. RECOMMENDED 
CASE DIAMETER OVERALL LENGTH OUTPUT TORQUE MAX SPEED 
(mm) _ (in) (mm) (in) _(W)_ (oz-in) _ (RPM) 


SERIES 


GNM 

2130 

34 

(1.34) 

94 

(3.70) 

8.0 

1.81 

6,000 


FITS 

GEARHEAD 

SERIES 

G4, G4A, & G5 




GNM 

2145 

34 

(1.34) 

110 

(4.33) 

12.0 

2.70 

6,000 


FITS 

GEARHEAD 

SERIES 

G1.1,G4, G4A, &G5 



GNM 

2636 

45 

(1.77) 

98 

(3.86) 

22.0 

13.14 

4,000 


FITS 

GEARHEAD 

SERIES 

G1.2&G12.1 




GNM 

2670 

45 

(1.77) 

142 

(5.59) 

40.0 

21.72 

4,000 


FITS 

GEARHEAD 

SERIES 

G13.1 





GNM 

3125 

55 

(2.17) 

126.5 

(4.98) 

30.0 

15.07 

4,000 


FITS 

GEARHEAD 

SERIES 

G24 





GNM 

3150 

55 

(2.17) 

126.5 

(4.98) 

55.0 

27.65 

4,000 


FITS 

GEARHEAD 

SERIES 

G2.6 





GNM 

3175 

55 

(2.17) 

126.5 

(4.98) 

75.0 

37.74 

4,000 


FITS 

GEARHEAD 

SERIES 

G11.1 





GNM 

4125 

70 

(2.76) 

118 

(4.65) 

45.0 

32.71 

3,000 


FITS 

GEARHEAD 

SERIES 

G8N 





GNM 

4150 

70 

(2.76) 

143 

(5.63) 

75.0 

52.67 

3,000 


FITS 

GEARHEAD 

SERIES 

G11.2 





GNM 

4175 

70 

(2.76) 

168 

(6.61) 

100 

79.01 

3,000 

GNM 

5440 

83 

(3.27) 

166.5 

(6.56) 

125 

79.37 

3,000 


FITS 

GEARHEAD 

SERIES 

G3.1 & G6.1 





GNM 

5480 

83 

(3.27) 

206.5 

(8.13) 

210 

149.53 

3,000 


FITS 

GEARHEAD 

SERIES 

G6.1, G40.1, 

GC10, & GC20 



GNM 

6250 

100 

(3.94) 

193 

(7.60) 

250 

133.00 

3,000 

GNM 

62100 

100 

(3.94) 

243 

(9.57) 

450 

225.00 

3,000 


FITS 

GEARHEAD 

SERIES 

G40.1, GC10, GC20, 

&GC30 



GNM 

7045 

120 

(4.72) 

202 

(7.95) 

175 

177.87 

3,000 

GNM 

7085 

120 

(4.72) 

256 

(10.08) 

300 

295.16 

3,000 

GNM 

70130 

120 

(4.72) 

313 

(12.32) 

430 

414.88 

3,000 


FITS 

GEARHEAD 

SERIES 

G50.1, GC10, GC20, 

&GC30 




• Available with Integral Brakes, AC/DC Tachs, and Optical & Magnetic Encoders. 

• High Voltage Versions Available Upon Request (to 180 VDC). 

• Single Piece Prototypes Available. 

• Complete Applications Liaison — Prototype Through Production. 


Micro Mo electronics inc. 

742 Second Avenue S. / St. Petersburg, Florida 33701 / Phone: 813/822-2529 / Telex: 807-982 / Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 
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Micro Mo 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.P 

■ Diameters from 10 mm -120 mm (0.39 - 4.72 in.) 

■ Continuous Output Torque to 97 ftrlb. 


GEARHEAD STYLE SELECTOR 


STYLE SERIES OUTSIDE DIAMETER SHAFT DIAMETER 

(mm) (in) (mm) (in) 

GEARHEADS 

RATIOS 

FROM TO 

INTER¬ 
MAX. CONT. MITTENT 

TORQUE TORQUE 

(oz-in) (oz-in) 


10/1 10 (394) 2 

FITS MOTOR SERIES 1016, 1212, & 1219 

12/3 12 (.472) 2 

FITS MOTOR SERIES 1212, 1219, & 1016 

15/1 & 16/1 17 (.669) 2 


15/2 

15/3 

15/5 

16A 

16/2 

16/3 

16/5 

22B 

22/2 

23/1 

34PG 


16 (.630) 2 

FITS MOTOR SERIES 1516, & 1524 

16 (.630) 2 

FITS MOTOR SERIES 1516, & 1524 

16 (.630) 3 

FITS MOTOR SERIES 1516, 1524, & 1331 

16 (.630) 2 

FITS MOTOR SERIES 1319, 1516, 1524, 1616, & 1624 

17 (.669) 2 (.079) 3.45:1 - 235,067:1 

FITS MOTOR SERIES 1616, & 1624 

(.079) 


(.079) 

4:1 -1024:1 

< 14.00 

< 28.3 

(.079) 

9.17:1 -154.368:1 

< 5.6 

< 14.1 

(.079) 

!.1624 

11.8:1 -5752:1 

< 2.8 

< 7.1 

(.079) 

3.45:1 - 235,067:1 

< 4.3 

< 14.2 

(.079) 

6.3:1 - 235,067:1 

< 4.3 

< 14.2 

(.118) 

1 

6.3:1 - 235,067:1 

< 14.2 

< 42.6 

(.079) 

11.8:1 -5752:1 

< 7.1 

< 14.2 


17 (.669) 2 

FITS MOTOR SERIES 1616, 1624 


17 (.669) 3 (.118) 

FITS MOTOR SERIES 1616, 1624 

24 (.945) 4 (.157) 

FITS MOTOR SERIES 2225, 2230, & 2233 

23.8 (.937) 4 (.157) 

FITS MOTOR SERIES 2225, 2230, & 2233 

23 (.906) 6 (.236) 

FITS MOTOR SERIES 2233,2338, & 2842 

34 (1.339) 8 (.315) 

FITS MOTOR SERIES 2233, 2338, 3540, & 3557 

38/1 & 38/2 38 (1.60) 8 (.315) 


6.3:1 - 235,067:1 
6.3:1 - 235,067:1 
9:1 - 2187:1 
3.1:1 - 983,447:1 
14:1 -1526:1 
12:1 - 54880:1 
14:1 -1526:1 


< 4.3 

< 4.3 

< 14.2 

< 14.2 

< 14.2 

< 100 

< 710 

< 1.418 


< 14.2 

< 14.2 

< 42.6 

< 56.6 

< 56.7 

< 141.6 
< 710 

< 2.127 


1__ 

b 


FITS MOTOR SERIES 3540, 3557, & 2842 




G1.1 

— 6 
FITS MOTOR SERIES GNM 2145 

(.236) 

7.3:1 - 38:1 

< 92 

< 283.2 

b 

G1.2 

— 8 
FITS MOTOR SERIES GNM 2636 

(.315) 

7.3:1 - 38:1 

< 155.7 

< 283.2 

t] 

G2.6 

— 10 
FITS MOTOR SERIES GNM 3150 

(.394) 

4.8;1 - 36:1 

< 424.8 

< 1132.8 


• Ask about our “Guaranteed Stock Program” with expedited sample delivery. 

• Ship-from-Stock Program available for OEM Blanket Orders. 


Micro Mo electronics inc. 

742 Second Avenue S. / St. Petersburg, Florida 33701 / Phone: 813/822-2529 / Telex: 807-982 / Fax: 813/821-6220 


For full catalog & latest data sheets, call (813) 822-2529 
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_ MOTORS. DRIVES, & ROTATING EQUIPMENT _ 

Micro Mo' 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 H.R 

■ Full-Line Stocking Distributors Worldwide 

■ Zero Back-Lash Gearing on Selected Models. 


GEARHEAD STYLE SELECTOR 


SERIES 

OUTSIDE DIAMETER SHAFT DIAMETER 
(mm) (in) (mm) (in) 

RATIOS 
FROM TO 

MAX. CONT. 
TORQUE 
(oz-in) 

INTER¬ 

MITTENT 

TORQUE 

(oz-in) 

G3.1 

— 12 
FITS MOTOR SERIES GNM 5440 

(.472) 

5.6:1 - 35:1 

< 877.9 

< 1,840.8 

G4 

— 8 (.315) 

FITS MOTOR SERIES GNM 2145, & 2130 

15:1 - 43740:1 

< 339.8 

< 424.8 

G4A 

— 8 (.315) 

FITS MOTOR SERIES GNM 2130, & 2145 

60:1 - 9720:1 

< 453.1 

< 566.4 

G5 

34 (1.34) 8 (.315) 

FITS MOTOR SERIES GNM 2130, & 2145 

30:1 - 54880:1 

< 710 

< 710 

G6.1 

83 (3.27) 20 (.787) 

FITS MOTOR SERIES GNM 5440, & 5480 

8:1 -185.7:1 

< 7,080 

< 18,408 

G8N 

— 12 
FITS MOTOR SERIES GNM 4125 

(.472) 

15:1 - 405:1 

< 2,832 

< 2,832 

G11.1 

56 (2.21) 14 

FITS MOTOR SERIES GNM 3175 

(.551) 

8.3:1 - 242.9:1 

< 3,115 

< 4,248 

G11.2 

56 (2.21) 14 

FITS MOTOR SERIES GNM 4150 

(.551) 

8.3:1 - 242.9:1 

< 3,115 

< 4,248 

G12.1 

— 10 
FITS MOTOR SERIES GNM 2636 

(.394) 

10:1-810:1 

< 708 

< 1,133 

G13.1 

45 (1.77) 12 

FITS MOTOR SERIES GNM 2670 

(.472) 

5.5:1 - 220:1 

< 2,195 

< 2,832 

G24 

— 10 
FITS MOTOR SERIES GNM 3125 

(.394) 

15:1 - 540:1 

< 1,416 

< 1,699 

G40.1 

— 15 

FITS MOTOR SERIES GNM 5480 

(.591) 

10:1 - 56:1 

< 3,540 

< 9,912 

G50.1 

— 20 
FITS MOTOR SERIES GNM 70130 

(.787) 

10:1 - 40:1 

< 5,310 

< 14,160 

GC10 

— 19 (.748) 

FITS MOTOR SERIES GNM 5480 & 70130 

3.38:1 -15.17:1 

< 8,780 

< 17,700 

GC20 

— 24 (.940) 

FITS MOTOR SERIES GNM 5480, & 70130 

19.85:1 - 44.42:1 

< 16,992 

< 42,480 

GC30 

— 28 
FITS MOTOR SERIES GNM 70130 

(1.102) 

60.19:1 -129.50:1 

< 45,314 

< 94,876 


• Ask about our “Guaranteed Stock Program" with expedited sample delivery. 

• Ship-from-Stock Program available for OEM Blanket Orders. 


Micro Mo electronics inc. 

742 Second Avenue S. / St. Petersburg, Florida 33701 / Phone: 813/822-2529 / Telex: 807-982 / Fax: 813/821-6220 


For full catalog & latest data sheets, call (813) 822-2529 
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PM & WOUND-FIELD MOTORS 


MOTOR TACHOMETERS 


PLANETARY GEARMOTORS 


ELECTRONIC CONTROLS 




1/1,000 to 3/4 HP 
Military & Commerciai 

Fast Engineering Response with 
Immediate Soiutions by Phone & FAX 

Custom Prototypes Shipped 
in Three to Four Days 


MotorliKhiiolosy Inc^ 


Call 513 294 1041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 
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Immediate Solutions 
by Phone and FAX 

At Motor Technology we solve most applications over the phone lines. 

Your call to us goes straight to a competent motor application engineer, 
never to a clerk, correspondent or some other non-technical person. You 
discuss your project with a highly qualified engineer who is experienced 
with motors-motor application problem solving, motor design, and motor 
related hardware. 

For a lot of projects, you won’t always know the exact torque or speed 
you need. Or, maybe there’s a voltage variation you’re not sure how to 
cope with. The odds are 100:1 we’ve had experience with a similar appli¬ 
cation. So, basically, all you need to do is explain the conditions and what 
you want the motor to do. We help fill in the blanks, then come up with a 
design that’s cost efficient for you. 

If you’re ready to talk about a prototype, the same application engineer will 
give you the price and a firm ship date-all in the span of a single phone 
call. (We don’t shuffle you to other departments or make you wait days for 
the answers you need.) 


PM MOTORS & MOTOR TACHOMETERS 
1/1,000 to 1/4 HP, Standard 
Special to 3/4 HP 


AIRCRAFT • COMPUTER • INDUSTRIAL 
INSTRUMENTATION • MEDICAL 
MILITARY • ROBOTICS 


SERVO DRIVES 


V Get an immediate solution by phone or FAX from Motor Technology the 

next time you have an application. And have the prototype on your desk 
within a few days. 



Call 513 294 1041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 
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PMGEARMOTORS 

1/1,000 to 1/4 HP, Standard 

Special to 3/4 HP 

Ratios (planetary) from 3.81 to greater than 20,000:1. 

Output shaft concentric and in line. 

AIRCRAFT • COMPUTER • INDUSTRIAL 
INSTRUMENTATION • MEDICAL 
MILITARY • ROBOTICS 
SERVO DRIVES 




Custom Prototypes 
in Three to Four Days 

Motor Technology is a quick response company. 

We custom engineer while you’re on the phone, then follow-up with your 
prototype 3-4 days later. A distributor might be able to deliver as fast, but 
he couldn’t match Motor Technology’s factory engineering assistance. And 
our solution comes to you with two important guarantees: 

1 We guarantee performance-the torque you need, over the speed 
range required, at the voltage selected. The motor, motor tachometer or 
gearmotor will do exactly what we say, or you don’t pay for it. 

2 We guarantee the prototype to be production feasible. That’s assurance 
you aren’t likely to get with a “kludge” assembled by a distributor techni¬ 
cian. 

Motor Technology is the quick response company that starts you off with 
a prototype that’s engineered to be right for your breadboard and cost effi¬ 
cient in production. 

To find out more about us, write or call for our extensive catalog. Or, just 
phone and/or FAX the problem to us. 

n The Motor Technology Catalog 

Wide range of standards, with complete perform¬ 
ance and specification data. Includes short course 
on how to predict performance when torque, speed 
or voltage conditions vary. Shipped UPS, same day. 






Call 513 2941041 
FAX 513 294 8336 


2798 CULVER AVENUE, DAYTON, OHIO 45429 


r^MotorliKhnolosy Inc j 
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Your FAX response looks something like this.. 


A formal proposal follows 
within 24 hours. 


Call 513 294 1041 
FAX 513 294 8336 

2798 CULVER AVENUE, DAYTON, OHIO 45429 


[MotorTKhnology IncJ 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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PRECISION STEPPING/ 
SPINDLE MOTORS 

Whether design requirements require an existing motor or a custom design, NMB 
Technologies will fit your exact specifications. Vertically integrated processes assure 
quality and dependability. Parts and subassemblies are manufactured in-house on 
automated production lines. Motors from NMB Technologies offer higher torque, 
lower inertia, greater accuracy and cooler operation at very competitive prices. 


ASTROSYN HYBRID TYPE 
(Laminated Construction) 

Typical Motor and Performance Specs 





Model No, 

■ 0 '' 

Per Winding 

i 

Hold. Torque 

VOC 

Amps 

Ohms 

g*cm 

1 0.9^ Step Angle 





16PY-Q001 

4 

9.2 

0.24 

38.0 

900 

16PY-Q202 

4 

4.3 

0.35 

12.4 

400 

17PY-Q001 

4 

9.2 

0.24 

38.0 

900 

17PY-Q201 

4 

9.2 

0.24 

38.0 

400 

23LY-C001 

4 

8.5 

0.85 

10.0 

5000 

23LY-C201 

4 

5.5 

0.78 

7.1 

2500 

23LY-C301 

4 

3.0 

1.70 

1.8 

4000 

1.8^ Step Angle 





14PM-K001 

4 

12.0 

0.24 

48.0 

650 

15PM-K004 

4 

8.6 

0.36 

24.0 

700 


ASTROSYN PM TYPE 
(Press Construction) 

Typical Motor and Performance Specs 


Mode) No. 

0 

Per Winding 

Hold. Torque 

VOC 

Amps 

Ohms 

g-cm 

1.8^ Step Angle 





27BM-Hi01 1 4 

12 

0.36 

33 

450 

7.5° Step Angle 





17BB-H051 

4 

16 

0.13 

120 

300 

20BB-H051 

4 

12 

120.00 

100 

400 


ACCUSTEP PM SERIES 
STEPPING MOTORS 





Typo 

Length 

<S.L) 

Steps Per 
Rotation 

Hold 

Torque 

(gem) 

Max. PuIMn 
Freq. 
{P.P.$.) 

PL15 

L 

20 

45.3 

860 

PM20 

S 

20 

55 

740 

L 

20 

85 

670 

PM25 

S 

24 

74 

660 

L 

24 

90 

690 

PM25 

S 

48 

80 

680 

PM35 

S 

24 

260 

480 

L 

24 

350 

430 

PM35 

S 

48 

420 

710 

L 

48 

580 

650 

PM42 

S 

48 

680 

640 

S 

96 

450 

730 

s 

100 

440 

750 

L 

48 

1100 

550 

PM55 

L 

48 

1800 

370 

PM58 

S 

96 

1600 

430 

S 

100 

1500 

440 



Model Number 

Supply Voltage 

Rated Speed 

Rated Current 

LM-3H-01* 

12V ±10% 

2700 RPM ±0.2% 

< 180mA 

LM-30-S1-YMtt 

12V ±10% 

2400 RPM ±0.2% 

< 180mA 

LM-3H-04** 

12V ±10% 

3600 RPM ±0.2% 

< 250mA 

LM-5H-04t i 

12V ±10% 

3600 RPM ±0.2% 

< 400mA 


* Loaded with 1 disk ** Loaded with 3 disks 

tLoaded with 4 disks ttLoaded with optical disk 
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FEATURES AND BENEFITS 
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NMB TECHNOLOGIES 
INCORPORATED 


ASTROSYN STEPPING MOTORS 

HYBRID AND PERMANENT MAGNETIC MODELS 

■ Quiet, reliable performance, long life 

■ Wide range of laminated and press construction 
models — standard or custom designs 

ACCUSTEP PM SERIES MOTORS 

■ Up to 15% more torque than comparably sized units 

■ As much as 20% lower operating temperature 


BRUSHLESS DC SPINDLE MOTORS 

■ Smaller and have lower profile than competitive products 

■ Coreless design with stator sheet coil achieves lower 
radial run outs 

■ High precision ball bearings 

COMPETITIVE PRICING 

■ Vertically integrated processing for total quality control 

■ Precision automated production 

■ In-line quality control and testing 


Model No. 

_ 

0 

Per Winding 

Hold. Torque 

VDC 

Amps 

Ohms 

g«cm 

1.8° Step Angle (Cont’d) 




17PM-M002 

4 

12.0 

0.15 

38.00 

500 

17PM-M012 

4 

6.0 

0.67 

9.00 

900 

23LM-C004 

4 

6.0 

1.2 

5.00 

5000 

23LM-C108 

4 

5.4 

1.5 

3.60 

6000 

23LM-C202 

4 

4.0 

1.1 

3.50 

2500 

23LM-C302 

4 

1.3 

3.9 

0.33 

4000 

23LM-C401 

4 

1.7 

4.7 

0.37 

8000 

23LM-C501 

4 

2.2 

4.6 

0.48 

10,800 

23LM-C602 

4 

12.0 

0.16 

75.00 

980 

34PM-C006 

4 

2.0 

3.6 

0.55 

10,000 


Model No. 

0 

Per Winding 

Hold. Torque 




g-cm 

1 7.5° Step Angle (Cont’d) 




23BB-H001 

4 

5 

750.00 

6.6 

900 

28BB-H101 

4 

5 

1.40 

3.6 

2600 

15° Step Angle 





15BA-H052 

4 

12 

170.00 

70.0 

150 

17BA-H052 

4 

12 

0.24 

50.0 

230 



H 

Per Winding 

Hold. Torque 


'-Ahips'" 

Ohms 


1 1.8° Step Angle (Cont’d) 




34PM-C108 

4 

12.0 

1.00 

12.00 

20,000 

34PM-C201 

4 

5.0 

4.40 

1.13 

30,000 

42PM-C015 

4 

4.0 

3.10 

1.20 

45,000 

42PM-C109 

4 

12.0 

1.50 

7.70 

81,000 

42PM-C201 

4 

4.3 

6.10 

0.70 

150,000 

3.6° Step Angle 





17PS-C026 

4 

12.0 

0.24 

50.00 

900 

17PS-C035 

4 

9.0 

0.50 

18.00 

760 

5° Step Angle 





23PQ-C001 1 4 

6.0 

1.20 

5.00 

1700 


ASTROSYN MODELS 
Notes: 

1) First two digits of P/N denote frame diameter size in inches 
X 10. Example: 23 LM C006 has a frame size of 2.3 inches. 

2) Most motors listed are available with single or double-ended 
shafts. 

3) Options available include lead screws, gears and pulleys. 

4) Standard drivers are available for all standard motors. For 
special designs contact NMBT applications engineers. 


1 Typical Torque 

Characteristics 

Driving Conditions | 

Drive Freq 

Pull-Out 

Drive Freq. 

Pull-Out 

Winding 

Drtve Volts 

(P.P.S.) 

Torque (g-cm) 

(P.P.S,) 

Torque (g-cm) 

Ohms 

(V) 

100 

41.4 

500 

20 

10 

5 

100 

34 

500 

22 

100 

12 

100 

59 

500 

28 

80 

12 

100 

44 

500 

30 

80 

12 

100 

75 

500 

45 

50 

12 

100 

55 

500 

42 

65 

12 

100 

190 

400 

105 

30 

12 

100 

270 

300 

160 

120 

24 

100 

290 

400 

175 

30 

12 

100 

470 

300 

320 

20 

12 

100 

485 

300 

355 

15 

12 

100 

410 

600 

210 

15 

12 

100 

400 

600 

210 

15 

12 

100 

820 

300 

530 

10 

12 

100 

1100 ' 

200 

850 1 

10 

12 

100 

1000 

300 

570 

10 

12 

100 

980 


570 

10 

12 


ACCUSTEP PM/SERIES MODELS 

Notes: 

1) First two numerical digits Indicate frame 
diameter size in mm. Example: PM35L-024 has 
a frame size of 35 mm (1.58"). 

2) A range of shaft lengths, front plate styles and 
wiring harnesses are available. 

3) Pinion gear option is available. 


* Denotes (S) Short or (L) Long 


Starting Torque 

Starting Current 

Starting Time 

Non-Pepeat. Runout 

Acoustic Noise 

Torque Constant 

>55 gf-cm (at 0.6A) 

<0.6A 

<8 Sec 

<0.6um 

<40dBA (at 30cm) 

145gh-cm/A ±10% 

>55gf-cm (at 0.7A) 

<0.7A 

<4 Sec. 

<0.5um 

<40dBA (at 30cm) 

140gf-cm/A ±10% 

>187gf-cm 

1.6A±10% 

<10 Sec 

<0.6um 

<42dBA (at 30cm) 

180gf-cm/A ±10% 

230gf-cm±10% (at 1.1A) 

1.6A±10% 

<15 Sec 

<0.6um 

<45dBA (at 30cm) 

160gf-cm/A ±10% 


For complete specifications and pricing, contact 

NMB TECHNOLOGIES INCORPORATED 

9730 Independence Ave., Chatsworth, CA 91311 • Telephone (818) 341-3355 
MOTOR DIVISION FAX: (818) 341-8207 • TWX: (910) 494-1232 • Telex Number: 651340 
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[igh Speed 
w Vibration 


FIVE-PHASE MOTORS ARE BUILT 
UNDER LICENSE OF BERGER-LAHR 


Innovative new-pentagon five-phase 
UPD step motor/driver packages. 


@ ORIENTAL MOTOR U.S.A., CORPORATION 


A new generation of high performance 
easy-to-use motion control products. 


Head and Los Angeles Office: 2701 Plaza Del Amo, Suite 702 Torrance, California 90503-^95 Phone: (213)515-2264 FAX: (213)515-2879 
San Jose Office: 1600 Wyatt Drive, Suite 2 Santa Clara, California 95054 Phone: (408)988-2655 
Chicago Office: 5420 Newport Drive, Suite 51 Rolling Meadows, Illinois 60008 Phone: (312)577-0310 
New \brk Office: 369 Passaic Avenue, Fairfield New Jersey 07006 Phone: (201)882-0480 
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ORIEHM MOTOR, 


HIGH QUALITY 
FHP ELECTRIC MOTORS 



Oriental Motor’s reputation for high quality, cost-effective products 
is well known among automation equipment manufacturers. These 
motors are used in a variety of products that touch and improve the 
lives of millions of people. From automating the office in printers, to 
automating medicai and factory automation equipment. Oriental 
Motor is there. 

Oriental Motor has over 2000 different standard products that are 
available In quantities from one, to huge OEM volumes. All Oriental 
Motor products are built with the pride and craftsmanship of a century 
of manufacturing experience. The engineers at Oriental Motor 
have strived to designed each product to give years of trouble- 
free service. 

Our Product line has 4 different parts: Oriental Motor brand AC 
motors, gearmotors, and speed control motors. Vexta Control 
motors including Step motors and DC brushless motors. Orix long life 
fans, and SUPER VEXTA motion controi systems. 


Features: 

Over 2000 standard products available, request our general catalog. 
Instrument quality motors at reasonable prices. 

Designed with ball bearings for long-life and maintenance-free service. 
Available in quantities from one piece to the largest OEM volumes. 

Backed by Oriental Motor reputation for award-winning quality. 

Standard versions available from stock or with short 3 to 6 week lead times. 
Available from our nation-wide stocking distributor network 


1 Induction Motors 



Specifications 115V. 60Hz. — Continuous Ratings 

Dimensions 

(unit = inch) 


Model and Dimensions No. 

Motor Specifications 

Gearmotor 

Output 

Power 

Watts 

Rated Load 

Starting 

Torque 

(oz-in) 

Capacitor 

Mfd 

Speed Range 
(rpm) 

Torque Range 
(lb-in) 

Motor 

Gearhead 


Amps 

Rpm 

Torque 

(oz-in) 

0IK05GK-AA 

OGKDKA 

© 

0.5 

0.1 

1200 

0.56 

0.69 

0.8 

600-10 

0.09 - 3.6 

0IK1GK-BA 

OGKDKA 

(D 

1 

0.1 

3000 

0.46 

0.42 

0.8 

1200-20 

0.07 - 3.0 

2U3eA-AA 

2GAaKA 


3 

0.2 

1450 

2.9 

3.5 

1.5 

600- 10 

0.44-13 

2IK6GK-AA 

2GKDKA 

® 

6 

0.25 

1500 

5.5 

5.5 

2.0 

600- 10 

0.87 - 22 

3IK15GK-AA 

3GKDKA 

1 ^ 

15 

0.4 

1500 

14.0 

10.5 

4.0 

600- 10 

2.1 -43 

4U15GA-AA 

4GAaKA 

® 

15 

0.45 

1550 

13.2 

10.4 

3.0 

600- 10 

2.0 -43 

4IK25GK-AA 

4GKDKA 


25 

0.6 

1500 

23.0 

15.5 

4.5 

600-10 

3.5 -69 

SIK40GK-AA 

5GKDKA 

® 

40 

0.9 

1550 

36.0 

28.0 

8.0 

600- 10 

5.5 -87 

4IK40GS-AFA 

4GSaK 

® 

40 

1.1 

1500 

36.0 

28.0 

8.0 

600- 10 

9.5 -87 

5IK60GS-AFUL 

5GSDK 


60 

1.3 

1550 

53.0 

42.0 

12.0 

600- 10 

13-130 


Gearmotor 

A 

B 

C 

© 

1.65 

1.97 

1.02 

® 

1.65 

1.97 

1.02 

® 

2.36 

2.56 

1.02/1.38 


2.36 

2.95 

1.26/1.65 

® 

2.76 

3.15 

1.26/1.65 

® 

3.15 

2.96 

1.26/1.67 


3.15 

3.35 

1.26/1.67 

® 

3.54 

4.13 

1.65/2.36 

Gearmotor 

E 

F 

G 

® 

3.94 

2.36 

4.73 


4.73 

2.56 

5.12 


© ~ ® UL recognized, impedance protected; ® ~ UL recognized, thermally protected. 

The box (□) represents the desired gear ratio, which ranges from 3 to 180 as follows: 3, 3.6, 5, 6, 7.5, 9, 12.5, 15, 18, 25, 30, 36, 50, 60, 75,90, 100, 120, 

150,180. 

Please refer to Page 6 (Gearheads) to calculate speed and torque for a particular gearmotor. 

Oriental Motor instrument quality AC motors are available in 5 types: 

Induction motors AC PSC Reversible motors for continuous duty applications. 
Instantly Reversible AC motors with friction brake for reversing and simple positioning. 
Synchronous AC motors for precise speed regardless of load fluctuation. 

AC Torque motors for applications requiring continuous stalling. 

AC Spe^ control motors for adjustable speed over a 19:1 range without brushes. 

All motors can use our modular gearheads for speed reduction and torque multiplication. 
Gear ratios from 3:1 to 180:1 and higher are available. 

The list above is a partial list of the wide variety of motors that Criental Motor produces. 
Cur AC motors are also available made-to-order (shaft flats, special shaft lengths, 
custom windings, special lead wire colors, assembled with connectors, etc.) are avail¬ 
able in moderate CEM quantities. Contact your local sales office for details. 





ORIEHm MOTOR. 

ORIENTAL MOTOR U.S.A. CORPORATION 


FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2655; CHICAGO (312) 577-0310; NEW YORK (201) 882-0480 
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VEXTA 

These Hybrid stepping motors ore designed and manufactured 
by Oriental Motor and are sold under our VEXTA brand name. 
They are used in a wide variety of applications ranging from 
Printers for Office Automation, to robots and assembly machines 
for Factory Automation. Many models are interchangeable with 
other step motors for improved quality and cost reduction. 
Oriental Motor is the premier step motor supplier to the world of 
motion control. 

Available in quantities from one piece to the largest OEM volumes. 
Backed by Oriental Motor reputation for award-winning quality. 

Standard versions are available from stock or with 3 to 6 week lead times. 
Step angle error is small and non-accumulative. 

Rotating speed proportional to input pulse frequency. 

Available from our nation-wide stocking distributor network. 


STEPPING MOTORS 


1.8^ AND 0.9^ FULL STEP VERSIONS AVAILABLE! 


Model Number 

Voltage 

Current 

per 

phase 

Holding 

Torque 

Resist¬ 

ance 

per 

phase 

ohm/ 

phase 

Induct¬ 

ance 

per 

phase 

mH/ 

phase 

Rotor 

Inertia 

Installing 

base 

size 

Length 

Weight 

Single 

Shaft 

Double 

Shaft 

V.DC 

A/phase 

oz-jn 

N-cm 

oz-in’ 

g-cm" 

in.sq. 

(mm.sq) 

in. 

(mm) 

lbs 

(kg) 

PXB43H<01AA 

PXB43H-01BA 

4 

0.95 

15.3 

10.8 

4.2 

2.2 

8.8x10" 

16 

1.65 

1.30 

0.44 

-02AA 

-02BA 

9.6 

0.4 

24 

13 

(42) 

(33) 

(0.2) 

PXB44H<02AA 

PXB44H-02BA 

. 

6 

0.8 



7.5 

6.5 



1.65 

(42) 

1.54 

(39) 

0.55 

(0.25) 

-03AA 

-03BA 

12 

0.4 

22.2 

15.7 

30 

28 

13.1x10-" 

24 

•04 AA 

-04BA 

24 

0.2 



120 

105 



PX245-01AA 

PX245-01BA 

4 

1.2 



3.3 

2 



1.65 

(42) 

1.85 

(47) 

0.73 

(0.33) 

•02AA 

-02BA 

6 

0.8 

30.6 

21.6 

7.5 

4.7 

0.19 

35 

-03AA 

•03BA 

12 

0.4 



30 

17.6 



PH264>01 

PH264-01B 

4 

1.1 



3.6 

3.6 



2.22 

(56.4) 

1.54 

(39) 

0.88 

(0.4) 

•02 

-02B 

12 

0.4 

40.3 

28.4 

30 

30 

0.3 

57 

-03 

-03B 

24 

0.2 



120 

130 



PH265-01 

PH265-01B 

6 

0.85 



7.1 

9 






-02 

-02B 

12 

0.42 



29 

36 



2.22 

(56.4) 

2.01 

(51) 

1.2 

(0.54) 

-03 

-03B 

24 

0.21 

58.3 

41.2 

114 

144 

0.6 

110 

-04 

-04B 

5 

1 



5 

6.3 



-05 

-05B 

1.4 

3.8 



0.37 

0.5 






PH266-01 

PH266-01B 

6 

1.2 



1 5 

8 



2.22 

(56.4) 

2.13 

(54) 

1.3 

(0.6) 

-02 

-02B 

12 

0.6 

83.3 

58.8 

20 

32 

0.74 

135 

-03 

-03B 

24 

0.3 



80 

128 



PH268-21 

PH268-21B 

5.4 

1.5 



3.6 

6 



2.22 

(56.4) 

2.99 

(76) 

2.1 

(0.95) 

-22 

-22B 

12 

0.68 

125 

88.2 

17.7 

30 

1.1 

200 

-23 

-23B 

24 

0.34 



70.6 

120 



PH2610-01 

PH2610-01B 

6 

1.88 



3.2 

7 



2.22 

(56.4) 

3.98 

(101) 

2.64 

(1.2) 

■ 

-02 

-02B 

12 

0.94 

150 

105.8 

12.8 

28 

1.75 

320 

-03 

-03B 

24 

0.47 



51.0 

115 



PH296-01 

PH296-01B 

1.8 

4.5 



0.4 

1.4 



3.27 

(83) 

2.44 

(62) 

3.3 

(1.5) 

-02 

-02B 

5.5 

1.25 

174 

123 

4.4 

14 

3.1 

560 

-03 

-03B 

14 

0.7 



20 

60 



PH299-01 

PH299-01B 

3 

4 



0.75 

4.5 



3.27 

(83) 

3.68 

(93.5) 

5.5 

(2.5) 

-02 

-02B 

6 

2 

306 

216 

3 

18 

6.0 

1100 

-03 

-03B 

12 

1 



12 1 

72 




The list above is only a partial list of the wide variety of stepping 
motors that Oriental Motor produces. Our VEXTA brand of step 
motors are also available in: 


"M" version 0.9° Full step 0.46° Half step versions for 400 and 800 
steps per revolution for smoother moves and better accuracy. 

8 lead wire versions of the motors listed above are available for max¬ 
imum flexibility In driver selection. 

”L" Lamination versions are available for lower noise and microstep¬ 
ping compatibility. 

Step motors that are made-to-order (shaft flats, special shaft lengths, 
custom windings, special lead wire colors, assembled with connectors^ 
etc.) are available in moderate OEM quantities. Contact your local 
sales office for details. 


And best of all, it’s backed by Oriental Motor’s 
award winning quality and century of manufac¬ 
turing experience. FOR MORE INFORMATION 
CALL ORIENTAL MOTOR AT (213) 515-2264. 


BY 


© ORIEHUL MOTOR. 

ORIENTAL MOTOR U.S.A. CORPORATION 


FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2665; CHICAGO (312) 577-0310; NEW YORK (201) 882-0480 
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A NEW GENERATION OF HIGH 
PERFORMANCE EASY-TO-USE 
MOTION CONTROL PRODUCTS 


UMD STEP MOTOR ORIVEO PACKAGE SERKS 



AVAILABLE UMD MOTOR/DRIVER PACKAGES 


Excellent High Speed 
Performance! 


UMD-^Unit=IMotor+Driver 


Each of the UMD motor/drivers includes 
a self-contained compact chopper 
driver and precision stepping motor 
integrated into one convenient high 
performance package. The UMD driver 
is a stepping motor transiator, driver 
and power supply all-in-one, which 
has fc>een factory adjusted to match 
the motor inciuded in the package. 
This aii-in-one design and factory motor 
driver matching makes instaiiation 
and hook up a snap. 


FEATURES: 


• Highly efficient chopper driver 
maintains high torque at high 
speeds 


• UMD Motor/Driver packages 
come in Holding torques from 
25 to 300 ozin. 


• User-friendiy driver Is factory pre¬ 
adjusted to match the motor 
included in the package for fast 
and easy set up. 


• Compact high-tech design uses 
custom ICs and MOSFET tech¬ 
nology for high power from a 
small package. 


Model Number 

Step 

Angle 

Holding 

Torque 

Single 

Shaft 

Double 

Shaft 

deg. 

oz-in 

N-cm 

UMD264-01 

UMD264-01B 


40.3 

28.4 

UMD266-01 

UMD266-01B 

1.8 

83.8 

58.8 

UMD268-21 

UMD268-21B 


125 

88.2 

UMD264M-31 

UMD264M-31B 


25.0 

17.6 

UMD266M-E1.2 

UMD266M-E1.2B 

0.9 

80 

56.4 

UMD268M-E1.5 

UMD268M-E1.5B 


118 

83.3 

UMD926H-AA 

UMD296H-BA 

1.8 

150 

106 

UMD299H-AA 

UMD299H-AA 

300 

212 


r STEPPING MOTOR PERFORMANCE DATA ] 
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INTELLIGENT DRIVER-UI215GA 



The UI215GA "INTELLIGENT DRIVER" is a complete low- 
cost single-axis motion solution. Designed to be 
easy-to-hook up - easy-to-use, there are no complex 
languages to learn. It is "programmed" by switch 
closures, which means Programmable Controller 
compatibility, and yet makes the UI215GA flexible 
enough to meet a wide variety of motion 
control applications. 

The UI215GA has everything built-in: from the 
microprocessor for pulse generation to the trans¬ 
lator and motor/logic power supplies. Because 
everything is contained in a 
single package, the UI215GA 
and DP-01 can be out of the box 
and up and running in minutes. 


The DP-01 Data Pack converts the UI215GA into a 
preset-indexer, repeating the same movement with 
each "starf' signal. The "start" signals can be issued 
by a PLC or a switch, or the UI215GA/DP-01 pair can 
be used as a stand-alone unit. 

The LII215GA is probably the best price/perfornrv 
ance singie-axis motion solution available. It Is avail¬ 
able from your local member of our natlorvwide 
network of stocking SUPER VEXTA distributors. And best 
of all, ifs backed by Oriental Motor's award winning 
quality and century of manufacturing experience. 


FOR MORE INFORMATiON CALL ORIENTAL MOTOR AT 
(213) 515-2264. 



ORmU MOTOR. 

ORIENTAL MOTOR U.S.A. CORPORATION 


FOR MORE INFORMATION CALL: LOS ANGELES (213) 515-2264; SAN JOSE (408) 988-2655; CHICAGO (312) 577-0310; NEW YORK (201) 882-0480 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 


• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 PM. ARE SHIPPED THE SAME DAY 

W (213)452^1229 k 


TOGGLE SWITCHES I 

m 


PHOTOELECTRICS ! 


LIQUID LEVEL 
CONTROLS 




CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 
Master Electronics 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
j Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-T rol 

Fujitsu 

Gordos 

Graytiill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 
Telemecanique 
Theta-J 
T riridge 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 


cczrdl 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 



Omron 


Skan-A-Matic 

Microtran 

Redington 

FUSES 


Sola 

Red Lion 

Bussmann 


Stancor 

Sodeco/Maxmar 

Litlelfuse 

PROXIMITY 

Thordarson 

Stemco 

Veeder-Root 

Underwriters Safety 

Agastat 

T riad 

U.T.C. 

DIODES 

General Instr. 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

Electro 

Omron 

WIRE, WIRING 
DEVICES a HW 


INDICATORS, 

POTS a RESISTORS 

Clarostat 

Alpha 

Belden 

FANS 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

Aromat 

lEE 


Havey Hubbell 

U.S. Toyo 

JKL 


Iboco 


Leecraft 

SOLENOID 

H.H. Smith 


Lumex 

Dormeyer 

Modor 

FILTERS 

Stanley 

Guardian 

Panduit 

Curtis 

Sylvania 

Line Electric 

Pomona 


OVER 8,000,000 RELAYS & SWITCHES IN STOCK 


STANCO 


r MASTER DISTRIBUTORS JSTOPL MASTER DISTRIBUTORS 


( 415 ) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


( 213 ) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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PITTMAN 

HARLEYSVILLE, PA 19438*0003 USA 

A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP 


CANADA: ISRAEL: 

Brian Controls Sherman Eng. Cc 

Montreal Herziiya 

Tel.: 514-738-5757 Tel.: 052-542853 


ISRAEL: ITALY: 

Sherman Eng. Co. Ltd. SGE-Syscom s.p.a. 
Herziiya . Milano 


JAPAN: 

Datasonic, Inc. 
Tokyo 


THE NETHERLANDS: 

Nijkerk Elektronika B.V. 
Amsterdam 


Tel.: (02) 6120551/2/3/4 Tel.: (03) 342-2681 Tel.: (20) 5 49 59 69 


SWEDEN: UNITED KINGDOM: 

Ostergrens Elmotor AB Servodata Ltd. 

Solna Newbury, Berks. 

Tel.: (08) 734-0610 Tel.; (0635) 45373 


WEST GERMANY: 

Servotechnik GmbH 

Wiesbaden 

Tel.: (06121) 30 90 88 


© Pittman, 1988,1989 


EEM 1989 


For manufacturers' sales offices, see yellow pages 
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PITTMAN 

HARLEYSVILLE, PA 19438-0003 USA 

A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP 


ISRAEL: 


Brian Controls 

Montreal Herziiya 

Tel.: 514-738-5757 Tel.: 052-542853 


ITALY: 


Sherman Eng. Co. Ltd. SGE-Syscom s.p.a. 

Milano 


JAPAN: 

Dalasonic, Inc. 
Tokyo 


THE NETHERLANDS: SWEDEN: 


Tel.: (02) 6120551/2/3/4 Tel.: (03) 342-2681 Tel.: (20) 5 49 59 69 


Nijkerk Elektronika B.V. Pstergrens Elmotor AB Servodata Ltd. 
Amsterdam Solna Newbury, Berks. 


UNITED KINGDOM: WEST GERMANY: 


Tel.: (08) 734-0610 


Tel.: (0635) 45373 


Servotechnik GmbH 

Wiesbaden 

Tel.: (06121) 30 90 88 


D Pittman, 1988,1989 
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PITTMAN 

HARLEYSVILLE, PA 19438-0003 USA 

A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP 


THE NETHERLANDS: SWEDEN: 


UNITED KINGDOM: WEST GERMANY: 


Brian Controls Jherman Eng. Co. Ltd. SGE-Syscom s.p.a. Datasonic, Inc. Nijkerk Elektronika B.V. Ostergrens Elmotor AB Servodata Ltd. 

Montreal Herziiya Milano Tokyo Amsterdam Solna Newbury, Berks. 

Tel.: 514-738-5757 Tel.: 052-542853 Tel.: (02) 6120551/2/3/4 Tel.: (03) 342-2681 Tel.: (20) 5 49 59 69 Tel.: (08) 734-0610 Tel.: (0635) 45373 


Servotechnik GmbH 

Wiesbaden 

Tel.: (06121) 30 90 88 


D Pittman. 1988.1989 


EEM1989 
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jJiVM 

DC MOTOR CONTROL 


Selector Guide 


FULL WAVE ONE QUADRANT UNIDIRECTIONAL 


MODEL MOTOR H.P. 
NUMBER VOLTAGE RANGE 


SPEED INPUT 
TYPE 


2746 

90 

to 1 HP 

Isolated 


180 

to 2 HP 

Analog and Digital 

2747 

90 

to 1 HP 

External 


180 

to 2 HP 

5 K Potentiometer 

2746-12 

12 

to 1/8 

Isolated 

2746-24 

24 

to 1/4 

Analog and Digital 

2746-130 

130 

to 1/4 


2747-12 

12 

to 1/8 

External 

2747-24 

24 

to 1/4 

5 K Potentiometer 

2747-130 

130 

to 1/4 


HALF WAVE FOUR QUADRANT RE( 

100 

90 

to 1/8 

Isolated 8 Bit 



HP 

Parallel Digital 

110 

90 

to 1/8 

Isolated Analog 



HP 

Voltage Ratio 

1015 

90 

to 1/2 

Isolated 8 Bit 

1023 

180 

tol HP 

Parallel Digital 

1015-3 

90 

to 1.5 

Isolated 8 Bit 

1023-3 

180 

to 3 HP 

Parallel Digital 

1115 

90 

to 1/2 

Isolated Analog 

1123 

180 

to 1HP 

Selectable range 

1115-3 

90 

to 1.5 

Isolated Analog 

1123-3 

180 

to 3 HP 

Selectable range 

10115 

90 

to 1/2 

Isolated 8 Bit 

10230 

180 

to 1 HP 

Parallel Digital 

11115 

90 

to 1/2 

Isolated Analog 

11230 

180 

to 1 HP 

Selectable range 

310 

90 

to 1/2 

10 turn adj. pot 



HP 

on unit’s panel 


OTHER 

FEATURES _ 

Inhibit input; independent ACCEL/DECEL; Dip switch HP select 
Quick removable barrier block connections 

Inhibit input; independent ACCEL/DECEL; Dip switch HP select 
Quick removable barrier block connections 

Inhibit input; independent ACCEL/DECEL; Dip switch HP select 
Quick removable barrier block connections 
Plug in, external transformer required. 

Inhibit Input; Independent ACCEL/DECEL; Dip switch HP select 
Quick removable barrier block connections 
Plug in, external transformer required. 


Lowest cost regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; removable ribbon cable/barrier block connections 

Lowest cost regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; removable ribbon cable/barrier block connections 

Open frame regens; Fail Safe/Inhibit input; independent 
CW/CCW torque limit; removable barrier block connections 

Open frame higher power regens; Fail Safe/Inhibit input; independent 
CW/CCW torque limit; externally fused; barrier block connections 

Open frame regens; Fail Safe/Inhibit input; independent 
CW/CCW torque limit; removable barrier block connections 

Open frame higher power regens; Fail Safe/Inhibit input; independent 
CW/CCW torque limit; externally fused; barrier block connections 

Enclosed case regens; Fail Safe/Inhibit input; independent 
CW/CCW torque limit; removable barrier type connections 

Enclosed case regens; Fail Safe/Inhibit input; independent 
CW/CCW torque limit; removable barrier type connections 

LCD display regen; Low profile; Speed/Torque readout; independent 
CW/CCW torque limit; IR comp, max speed adjust; internal barrier strip 


FULL WAVE FOUR QUADRANT REGENERATIVE 


2745-DL 

90 

1/30 to 
1/4 HP 

Isolated 10 Bit 
Parallel Digital 

Open frame full wave regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; plug in ACCEL/DECEL option; removable barrier 
block connections; off board transformer may be req.; other voltage options 

2745D 

90 

180 

to 1 

HP 

Isolated 10 Bit 
Parallel Digital 

Open frame full wave regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; plug in ACCEL/DECEL option; removable barrier 
block connections; off board transformer may be req.; other voltage options 

2745-D3 

90 

180 

to 3 

HP 

Isolated 10 Bit 
Parallel Digital 

Open frame full wave regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; plug in ACCEL/DECEL option; removable barrier 
block connections; off board transformer may be req.; other voltage options 

2745-AL 

90 

1/30 to 
1/4 HP 

Isolated Analog 
+ /-5VDC 

Open frame full wave regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; plug in ACCEL/DECEL option; removable barrier 
block connections; off board transformer may be req.; other voltage options 

2745-A 

90 

to 1 

HP 

Isolated Analog 
+/- 5VDC 

Open frame full wave regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; plug in ACCEL/DECEL option; removable barrier 
block connections; off board transformer may be req.; other voltage options 

2745-A3 

90 

180 

to 3 

HP 

Isolated Analog 
+/- 5VDC 

Open frame full wave regens; Fail Safe/Inhibit input; independent 

CW/CCW torque limit; plug in ACCEL/DECEL option; removable barrier 
block connections; off board transformer may be req.; other voltage options 

2748 

24 

to 

1/4 HP 

Isolated 10 Bit 
Parallel Digital 
or +/- 5 VDC 

24 VDC output full wave regens; Fail Safe/Inhibit input; independent 
CW/CCW torque limit; plug in ACCEL/DECEL option; removable barrier 
block connections; selectable analog/digital input; other voltage options 
Replace PWM drives in many applications. 

2749 

90 

180 

to 1 HP 
to 2 HP 

External 5 K 
Potentiometer 

Lowest cost full wave regen; Inhibit input; ACCEL/DECEL adj.; IR Comp; 
torque limit; off board transformer may be req. 


For applications requiring frequent and/or rapid reversals. 


CALL FOR ADDITIONAL INFORMATION 


Brookhaven R&D Plaza, One Roned Rd. • Shirley, NY 11967 • 516-345-5700 • 1-800-333-POWR • FAX: 516-345-3106 
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MOTOR CONTROIS 

For Industrial and Robotics Applications 


SERIES 2745 FULL WAVE FOUR QUADRANT ^ 

REGENERATIVE DC MOTOR DRIVES 

The 2745 series motor controls are full wave, static reversible, 
regenerative units that control the speed and direction of shunt 
wound or permanent magnet (PM) DC motors with outputs ranging 
from 1/6 to 3.0 horsepower. 

Digital input controls are designed to be easily interfaced to 
microprocessors or TTL digital circuitry. Logic Input signals are 
opto-isolated from the motor with a minimum Isolation voltage of 
1500 VDC. This eliminates the possibility of grounding or noise 
problems. 

A 10 bit parallel command selects motor direction as well as 9 bit 

(1 part in 512) control of speed. A failsafe circuit de-energizes the . ^ .w 

motor if the control power Is not present. Analog input versions 
operate from an isolated + 1-5 VDC speed command signal. 

Model 2745 is supplied for operation from 115 or 230 VAC 50/60 Hz mains and drives DC motors with 12, 24, 
48, 90, 130 and 180 VDC armature ratings. 



SERIES 1000/1100 HALF WAVE FOUR QUADRANT 
REGENERATIVE DC MOTOR CONTROLS 

Series 1000/1100 controls are rugged, economical half wave ^ 
reversible regenerative units that control DC motor speed and 
direction up to 3 horsepower. These units have been constantly 
refined over many years of satisfactory production experience. 

Series 1000/1100 controls feature isolated digital or analog speed 
Inputs and are designed to be easily interfaced to computers or 
analog voltage sources. Input signals have 1500 VDC Isolation 
from the motor and power lines. A failsafe feature removes motor 
power if the signal source is not present. 



SERIES 1000 


SERIES 1100 



2746/2747 FULL WAVE VP 

UNIDIRECTIONAL CONTROLS 

Model 2746 and 2745 motor controls are full wave single quadrant^V NEW 
units. Model 2746 has an isolated speed command input and . 

Model 2747 controls use an external 5 K ohm speed command 
potentiometer. These controls operate 90 and 180 VDC motors, as 
well as 12, 24 and 130 VDC motors when used with a plug-in 
auxilliary transformer. 

2746 controls are designed to be easily interfaced to low level 
analog or digital circuitry. Signal input signals are 1500 VDC opto 
Isolated from the motor and AC line. 2747 controls are similar, 
except for the external potentiometer input. 

Using Model 2746 for analog inputs, motor speed is proportional to 
the isolated input signal, suitable for precise speed control within 
a closed loop system or for applications requiring isolation at low 
cost. Using Model 2746 for digital Inputs, the Input port may be 
pulse width modulated with a 1 to 100 kHz logic level signal to 

control motor speed. The input pulse width vs. motor voltage is # 

very linear. An isolated motor inhibit signal Is also provided on 
both 2746 and 2747 units. 

Adjustments for min speed, max speed, current/torque limit, IR compensation (speed regulation), acceleration 
and deceleration are provided. Horsepower settings are easily set by the user by dip switch selection from 
1/30thto2HP. 


CALL FOR ADDITIONAL INFORMATION 


Brookhaven R&D Plaza, One Roned Rd. • Shirley, NY 11967 • 516-345-5700 • 1-800-333 POWR • FAX: 516-345-3106 
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Stepper & Synchronous Motors 

Step’n sync with SAIA 



SAIA AG, with factories located in Murten, Switzerland, 
has developed complementary lines of same-size syn¬ 
chronous and stepper motors with interchangeable gear 
boxes. That makes for a commonality which means 
economy for you. But what’s uncommon about these 
econorriical motors is their versatility: two-phase and 
four-phase steppers: unidirectional and reversible syn¬ 
chronous. And with “snap-on” reduction gears (with 
optiona! clutch) that meet any mechanical and electrical 
variant, you can be sure of a solution to your particular 
needs. Manufactured to Swiss standards of precision 
and quality, you can also be sure of reliability and long 
life. 

Use this short-form catalog to specify your general re¬ 
quirements on the enclosed business reply card. We will 
send you detailed data sheets and offer engineering 
assistance in the selection of the right motor for your 
application. 


SYNCHRONOUS MOTORS 

UBS 1 (AMY 7)...distinguished by especially silent run- 
fiing and long life, this motor is used in timing relays, 
registering instruments, sychronous clocks. The direc¬ 
tion of running is controlled by means of auxiliary poles. 


UDS1 (AMY 81)...an economically-priced synchronous 
motor with an effective ratio of size to torque. A reverse¬ 
running stop assures rapid starting in the correct direc¬ 
tion at high torque. 

UDS 5 (AMY 81-W)...a brushless DC motor that is a com¬ 
bination of the AMY 81 unirotational motor and an elec¬ 
tronic circuit which enables it to be connected to DC, 
resulting in a brushless DC motor having the advantages 
of a synchronous motor-no brush wear, long life, and 
speed not load-dependent. 

UDS 7... totally new design with non-reverse device, high 
torque and very high efficiency (40%). Features of the 
new design are the fixed permanent magnets and rotating 
soft iron armature. Applications include power drive for 
actuators, valves, flaps, feed systems, domestic ap¬ 
pliances, office machinery, and vending machines. 

UBR1... electrically reversible, permanent magnet syn¬ 
chronous motor with 48 stator poles. Motor is fitted with 
maintenance-free sintered bronze bearings encased in 
a plastic housing to protect the bearings from dirt and 
prevents leakage of bearing lubricant by capillary action. 
Applications include HVAC, and time-synchronized drive 
in recording, medical, laboratory, and analyzing devices 
and apparatus. 


UDR1 (AMY 9)...an electrically-reversible motor of heavy 
duty design and wide running range. Applications include 
valve actuators, phono-units, copying machines, 
assembly robots, medical devices, registering 
instruments. 

UFR1/3/4 (AMY 12/13/14)...these reversible motors are 
especially suitable for power drives featuring long life 
and silent running. Applications include actuating valves, 
ring-type transformers, pumps, label printing machines, 
medical and optical instruments, electro-pneumatic con¬ 
verters, antenna drives, machine automation, register¬ 
ing instruments, sound devices. 


STEPPER MOTORS 

UBB 1/2/5/6... two-phase and four-phase motors with 
15 degree step angles: holding torque up to 1.5 cNm. 

UBD 1/2/5/6... two-phase and four-phase motors with 
7.5 degree step angles: holding torque from 1.0 cNm 
to 1.5 cNm. 

UDB1/2 (AMA 9)...slightly larger motor with 15 degree 
step angles: holding torque up to 2.3 cNm: two- and 
four-phase versions available. 

UFB1/2/3/4 (AMA12/14)...step angles of 15 degrees: 
holding torque up to 8.2 cNm and external dimensions 
up to 51.3 X 56 mm. 

UFO 1/2 and UHD 1/2. ..largest 7.5 degree step angle 
motor: two- and four-phase operation with holding tor¬ 
ques up to 16.0 cNm. 

Typical applications for SAIA stepping motors are record¬ 
ing instruments, facsimile equipment, peristaltic pumps, 
as well as printers and electronic typewriters. 


REDUCTION GEARS 

High quality reduction gears, as modular clip-on gear¬ 
boxes, are constructed for multistage, spur gear reduc¬ 
tion. The gear wheels rotate on hardened and highly- 
polished steel shafts lubricated for life, and are therefore 
absolutely maintenance free. Internal roller bearing one¬ 
way and two-way slipping clutches allow the output shaft 
to be rotated while the motor is stationary. 



SAIA Inc. 

RO. Box3030 
Elkhart, IN 46515-3030 
Telephone (219) 262-4418 
Telefax (219) 262-8819 
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SYNCHROHOUS MOTORS 


UNIROTATIONAL 

Dimensions 

(mm) 

inches 


Running Torque 
at 60Hz 
(cNm) 
oz.in. 

Power Input 
Watts/Volts-Amps 
(50Hz) 

60Hz 

Operating Voltages 
± 10% at SO/OOHz 

Gearboxes 

Combinable 

UBS 1 


(375) 


(1.3W/1.4VA) 

12, 24, 48-50, 110 

A, D 



450 


1.2W/1.3VA 

220, 240V 


UBS 1 

(48x18) 



(2.5W/3.5VA) 

6, 12, 24, 36, 48, 

A, D, K, B, 


1.9x73 



2W/2.5VA 

110, 120, 220, 240V 

F, V, J 

UBS 7 

(50x45) 

(500) 

(3.4) 

(3.5W/5.5VA) 

6, 12, 24, 36, 48, 

A, D, K, B, 


2.0x1.8 


4.82 

3W/4.2VA 

110, 120, 220, 240V 

F. V, J 


REVERSIBLE 





UBR 1 



(.41) 

(1.5W/1.5VA) 

12, 24, 48, 110, 

A, D, K, B, 




.586 

2W/2VA 

120, 220, 240V 

F, V. J 

UDR 1 

(48x 24) 

MBM 

(.64) 

(2.5W/2.5VA*) 

12, 24, 48, 110, 

A. D, K, B, 


1.9X.94 

HBH 

.902 

2.5W/2.5VA* 

120, 220, 240V 

F, V, J 

UFR 1 

(53x28) 

|||||||[|j|jj|H 

wmmam 

(3.7W/3.7VA) 

24, 48-50, 110, 

A, D, K, B, 


2.1x1.1 



4W/4VA 

220, 240V 

F, V, J 

UFR 3 

(53x43) 



(6VA/6W) 

24. 48-50, 110, 

F, V. J 


2.1x17 



5.5W/5.5VA 

220, 240V 


UFR 4 



(2.9) 

(7W/7VA) 

24, 48-50,110, 

F, V, J 


■Bi 


4.10 

7.5W/7.5VA 

220, 240V 



STEPPER MOTORS 


2-Phase 

(bipolar) 

Dimensions 
(mm) in. 

Holding 

torque 

(oz.in.) 

Step angle 

± r 

Steps per 
revolution 


4-Phase 

(unipolar) 

Dimensions 
(mm) in. 

Holding 

torque 

(oz.in.) 

Step angle 

± 1" 

Steps per 
revolution 

UBB 1 

(36x21) 1.44X.84 

1.704 

15° 

24 


UBB 2 

(36x21) 1.44X.84 

1.42 

15° 

24 

UBB 5 

(36x21) 1.44X.84 

2.13 

15° 

24 


UBB 6 

(36x21) 1.44X.84 

1.704 

15° 

24 

UDB 1 

(48x24) 1.92X.97 

3.266 

15° 

24 


UDB 2 

(48x24) 1.92X.97 

2.84 

15° 

24 

UFB 1 

(51x28) 2.05x1.12 

6.39 

15° 

24 


UFB 2 

(51x28) 2.05x1.12 

4.544 

15° 

24 

UFB3 

(51x56) 2.05x2.24 

11.644 

15° 

24 


UFB 4 

(51x56) 2.05x2.24 

8.52 

15° 

24 

UBB 1 

(36x21) 1.44X.84 

1.846 

7.5° 

48 

UBD 2 

(36x21) 1.44X.84 

1.42 


48 

UBD 5 

(36x21) 1.44X.84 

2.13 

■i 

48 

UBD 6 

(36x21) 1.44X.84 

1.988 

mn 

48 

UFD 1 

(51x28) 2.05x1.12 

7.10 


48 


UFD 2 

(51x28) 2.05x1.12 

5.112 


48 

UHD 1 

(59x35) 2.36x1.40 

22.72 

j^QI 

48 

UHD 2 

(59x35) 2.36x1.40 

18.46 

^3 

48 


REDUCTION GEARS 



Dimensions 
[mm] in. 

Maximum 
running 
torque (cNm) 

Maximum 
running 
torque (oz.in.) 

Running times 
(per revolution) 

Characteristic 

A 

[55(62)x12] 2.2(2.4)x.47 

32 

45 

5/12S to 24h 

Metal gear 

D 

[55(65)x131 2.2(2.6)x.51 

32 

45 

5/12S to 403-1/5h 

Plastic gear 

K 

[55(62)x24] 2.2(2.4)x.94 

140 

198 

1-2/3S to 96h 

Power gear 

B 

[58(82)x17] 2.3(3.2)x.67 

250 

354 

4-1/6S to 23-11/15h 

Power gear 

V 

[70(70)x17] 2.8(2.80)x.68 

500 

709 

5/6S to 8M 

Power gear 

F 

[58(82)x171 2.3(3.2)x.67 

500 

709 

5/12S to 20m 

Power gear 

J 

[65(107)x281 2.6(4.3)x1.12 

1500 

2126 

5/12S to 100 days + 

Power gear 


DPi 13536 
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Tachometers, Encoders, 
Brushless Tach/Commutators. 


dc tach generators 

Servo-Tek 1.135" OD tachometer generators are built to 
last. With silver-alloy commutators, stainless-steel shafts 
and bearings, brushes rated for 100,000-hour life, 

-- temperature compensation, and full factory run-in, 
our tachs deliver stable, long-term performance. 
A complete line with a variety of me- 
chanical and electrical characteristics is 
available from stock. Output ratings 
^ from 1 to 45 V/1000 rpm. 


incremental encoders 

These high-resolution (100 to 512 pulses/revolution) opti¬ 
cal encoders are offered both as options on 1.135" Servo-Tek 
rotating components (pictured) and as stand-alone 
feedback devices. All configurations provide 3-channel 
(2 in quadrature and 1 index) LSTTL logic output. Combi¬ 
nation units give position, speed, and direction feedback. 

5 Vdc supply; 3.2 mA output standard; 16 mA with 
standard amplifier, others available, STTL. 

For inexpensive single-pulse-train feedback, Servo-Tek 
Pulsers are your best bet. 4 to 12 pulses/rev¬ 
olution; 4.5 to 15 Vdc supply; stand¬ 
alone and add-on models. 



tachsyh 

brushless 

tach/ 

commutators 


Does your brushless dc drive require 

• High-accuracy commutation? 

• Linear, low-noise tach signal? 

• Elevated-temperature operation? 

• No electronics in the motor? 

• Low-inertia rotor? 

The new patented Tachsyn tach/commutator from 
Servo-Tek may be the ideal transducer for your exacting 
requirements. 

The Tachsyn brushless three-phase transducer is 
available In 4-, 6-, and 8-pole configurations to match 
your motor. With remote signal conditioning electronics, 
it provides accurate 6-step Hall-equivalent or sine-wave 
signals plus a low-ripple analog dc tachometer output. 

The rotor Is a low-inertia, passive component suitable 
for high speeds. Overhung mounting eases addition to 
your motor-no extra bearings or couplings are required. 



1086 Goffle Road • Hawthorne, NJ 07506 

(201) 427-3100 • FAX (201) 427-4249 ^#* #1 LMM 

SERVO-TEK PRODUCTS COMPANY 
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SKC 

SHINANO KENSHI CORP. 

7525 ETHEL AVE., BLDG. K • NORTH HOLLYWOOD, CA. 91605 • TEL (818) 764-4266 • FAX (818) 764-6845 


LOOK TO SKC FOR VALUE ENGINEERED MOTORS 
AND TECHNICAL SUPPORT 


Sizes: 15 (35mm), 17 (39mm), 
23 (56mm) & 34 (83mm). 
Step Angles: 0.9°, 1.8°, 3.6° 
& 3.75°. Hybrid, unipolar or 
bipolar, precision ball bear¬ 
ings 3% accuracy, state-of- 
the-art performance. Appli¬ 
cations: Disk drive, tape 
streamer, printers, plotters, 
medical equip., office auto¬ 
mation machines. 


BRUSHLESS DC MOTORS 

Inner & outer rotor types, 3 phase 
radial gap types, 42mm to 90mm 
dia, rare earth magnet, ball 
bearings, hall sensors. Options: 
Tachometer, encoder, integral 
driver. Applications: Disk drives, 
streamers, medical equip., com¬ 
puter peripheral equip., fan & 
blower drives. 


STEPPING MOTORS 






CORELESS DC MOTORS 



Ironless rotor, 12mm to 50mm dia., 
8.5 to 1400 GM-CM starting torque. 
Options: Ball bearings, tachome¬ 
ter, terminals. Applications: Medi¬ 
cal equip., office equip., recorders, 
small printers, plotters. 


AC & DC GEARED MOTORS MOTOR-ENCODER 



Induction motors, frame sizes 
of 60 to 100 mm dia. 120 or 220 
vac, 50 or 60 HZ, torque ratings 
up to 70 KG-CM at 70 RPM. 
DC motors, frame sizes of 50 & 
70 mm, various voltage ratings, 
torque ratings up to 40 KG-CM 
at 82 RPM. 



Brushless DC servo with pre¬ 
cision optical encoder. Rare 
earth magnet, ball bearings, 
very low cogging, compact (39 
mm sq x 21 mm long.) Ideally 
suited for precision positioning. 


FOR COMPLETE INFORMATION CALL OR WRITE FOR OUR CATALOG 
FOR IMMEDIATE DELIVERY OF STANDARD STEPPERS CALL STOCKING DISTRIBUTOR DDI, 818-764-9777 
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HEARST ENGINEERING SOFTWARE 


ICMASD...IC Alternate Source Directory 


If you've used the 1C MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that It's one of the most valuable sections of the 
Mastec The Alternate Source Directory.. .ASD...is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can ICs and you can gi^ comments. 

You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit ygyr needs and the needs of ygur company. 

Order the Alternate Source Directory for your AT, XT or compatible. We'll 
send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 



EEMANAGE...for engineering managers 


Developed by the publishers of EEM/ 
Electronic Engineers Master; EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 



EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 


Order EEMANAGE for your AT, XT or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 


For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasteKard credit card simply by 
calling Marie Botta at (516) 227-1300. 


To order by mall send your purchase order to: 


Hearst Business Communications 
645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 

‘Taxable in NY, MA,IL,CA 
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Stock Drive Products 

a DSCf company 


2101 JERICHO TURNPIKE, NEW HYDE PARK, NY 11040 
PHONE: (516) 328-3300/328-0200 ♦ FAX: 516-326-8827 


TWX: 510-223-0642 


Stock Drive Products—^founded by engineers provides unique ap¬ 
plication assistance in the form of detailed handbooks and cata¬ 
logs. In keeping with SDP traditions, this material provides very 
complete details on SDP products to help design engineers 
choose the products most applicable to their needs. It is an ac¬ 
cepted industry fact that SDP product qualify is of the highest order 
as is SDP engineering assistance. Wherever possible, SDP encour¬ 
ages the use of standard products detailed in the catalogs. How¬ 


ever, expert advice is available for your special or custom require¬ 
ments by calling 516/328-0200. Ask for Application Engineering. 

Send for your free copy of the extensive cataiog of over 1,000 
standard motion control products including DC and AC motors 
(both direct and reduction drive), steppers, tachometers, 
gearheads and fans and off-the-shelf STD-BUS cards and motion 
control modules. Call 516/328-0200 or 328-3300. 



STD-BUS 

MOTION CONTROL MODULES 



Control motor position, velocity or torque via 
RS-232, STD-BUS or local switch. Digital filtering. 
Ideal for robotics/automation. Commands in ASCII. 
Stepper control, linear or circular interpolation. Mi¬ 
crostep to 12,800 steps/rev. 8031 microprocessors. 
Microstep DAC controls 4 dc motors. A complete 
family of control modules, cards and boards avail¬ 
able off-the-shelf. Catalog TI-822. 

THIN DISC 

PM STEPPER MOTORS 



New technology stepper motors with samarium/ 
cobalt permanent disc rotors. Up to 100KW/S 
power rate in 30, 50 & 70 mm diam. and step 
angles of 1.8° &, 3.6° with peak holding torque up to 
90 oz. in. Superior power rate to weight ratio. Weigh 
50% less than comparable motors. 



Permanent magnet motors for two and four phase 
aperation. Step angles 7.5° & 15°. Holding torque 
from 1.0 up to 7.7 Ncm. Operate at 6,12 or 24 Vdc 
and from -15°C to -i-55°C. Mount in any fixed 
position by means of expandable snap-on clip or 
screw clip. Available with a wide range of 
gearheads. 


IRONLESS ROTOR 
DC MOTORS 



Permanent magnet ironless rotors provide up to 
90% efficiency and high power/volume ratios. 
Many standard models from 16 to 36 mm diam. for 
1.2 to 36 Vdc and up to 25.5 oz. in. 

DC TACHOMETERS 
& MOTORS/TACHOMETERS 



Ironless rotor construction ensures maximum re¬ 
liability and performance. EMF constant 0.84 to 
13.5 V/1000 rpm. Typ. ripple (pk-pk): 6-10%. Lin¬ 
earity & reversion error ±0.1%. Motor/tachs avail¬ 
able with speed reducers. 


DC GEARMOTORS 



Supplied in either of two basic styles either with 
integral ironless rotor dc motors and gearheads or 
as assembled motors and gearbox components. A 
very wide range of torque and gear ratios. 


AC GEARMOTORS 



Available in wide range of reduction ratios to fit all 
standard AC motors and with precision gears and 
permanently lubricated bearings to ensure quiet 
long life. With or without one or two way slipping 
clutches. 


OPTICAL ENCODERS 



Available in two standard sizes: 28 mm O.D. with 
100-512 cycles/rev.; 56 mm O.D. with 192-1024 
cycles/rev. Digital output compatible with LSTTL 
logic, two and three channels. Also available with 
integral motor. 


AC MOTORS 



Available as synchronous reversing or unidirec¬ 
tional types. Also hysteresis or induction types. A 
wide variety of standard sizes and torques up to 
1600 Ncm are available. For either 50 or 60 Hz 
operation and with UL, VDE and CSA approval. 


MINIATURE DC GEARMOTORS 



Tiny precision ironless rotor dc motors with an inte¬ 
gral gearbox with a choice of reduction of 3.67 to 
2430; 1 of the 7200 rpm 2 or 4 Vdc motors. Motor 
torque is 0.072 oz. in. @ 2V (0.068 @ 4V). Max. size is 
9mm wide X 15 mm high X 21.8 to34.7 long. 
Wt.: 10 to 13 grams. 


GEARHEADS/SPEED REDUCERS 


Precision construction in a variety of styles and 
ratios to fit most standard ac or dc motors. Ratios 
range from as little as 4.0625:1 up to 360,000:1. A 
wide range of output torques are available. See 
catalog SDP-823. 
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DC stepping Motors 


Permanent magnet type stepping motors that provide high torque- 
per-pound and torque-to-inertia ratios. Can be driven to speeds 
above 20,000 steps/second with low power input. Motors have 
Class B insulation and can be operated at an ambient temperature 
range of —40 C to +65 C. Continuous duty temperature is 65 C. 
Standard 1.8 degree step angle motors can be half-stepped or 


microstepped with accuracies of t 5% or ±. 3% noncumulative. 
Holding torque ratings from 53 to 5000 oz-ln. To simplify instal¬ 
lation and connections, new quick-connect, plug-in types are avail¬ 
able. Motors have no brushes, ratches or gear and use shielded ball 
bearings to ensure reliability and long life. 



BASIC 

MOTOR 

SERIES 

MINIMUM 

HOLDING 

T0RQUE,<2)<5> 

0MN<o) 

(kg-cm) 

MINIMUM 

RESIDUAL 

TORQUE.fs. 

OZ-IN 

(kg-cm) 

NOMINAL 

ROTOR 

INERTIA, 

LB-IN2 

(kg-cm3) 

TYPICAL 
TOROUE TO 
INERTIA 
RATIO 

(RAD/SEC^) 

SHAFT 
DIAMETER, 
INCHES (mm) 

MAXIMUM 

OVERHANG 

LOAD, 

LBS (kg) 

MAXIMUM 

THRUST 

LOAD, 

LBS (kg) 

M061 

53 

(3,8) 

1 

(0.07) 

0.04 

(0,12) 

32x103'^' 

0.250 

(6,35) 

15 

■ (6.8) 

25 

(11.3) 

M062 

100 

(7.2) 

1.4 

(0.1) 

0.08 

(0,23) 

30xl03<3' 

0.250 

(6.35) 

15 

(6.8) 

25 

(11,3) 

M063 

150 

(10,8) 

2.5 

(0.18) 

0.11 

(0,32) 

33xl03<3' 

0.250 

(6,35) 

15 

(6,8) 

25 

(11,3) 

M091 

150 

(10.8) 

2 

(0.14) 

0.23 

(0.67) 

15.6xl03'3' 

0.375 

(9,53) 

25 

(11.3) 

50 

(22,7) 

M092 

300 

(21.6) 

3.9 

(0,28) 

0.42 

(1.23) 

17.2x103*^' 

0.375 

(9.53) 

25 

(11.3) 

50 

(22,7) 

M093 

450 

(32,4) 

6.9 

(0,5) 

0.64 

(1.87) 

16.8x103'3' 

0.375 

(9,53) 

25 

(11,3) 

50 

(22,7) 

Mill 

625 

(45) 

6 

(0.43) 

1.34 

(3,93) 

11.2xl03'3' 

0.375 

(9,53) 

25 

(11.3) 

50 

(22,7) 

M112-F0 

1125 

(81) 

12 

(0,86) 

2.75 

(8,06) 

9.8x103‘3' 

0.500 

(12,7) 

25 

(11.3) 

50 

(22,7) 

M112-FJ 

1125 

(81) 

12 

(0.86) 

2.75 

(8,06) 

9.8xl03'3> 

0.625 

(15,88) 

25 

(11.3) 

50 

(22,7) 

M113 

1550 

(112) 

20 

(1.44) 

4.1 

(12.0) 

9.1xl03'3> 

0.625 

(15.88) 

25 

(11,3) 

50 

(22,7) 

M172 

2700 

(194.4) 

50 

(3.6) 

21 

(61,5) 

1 

3.1xl03'3> 

0.62$ 

(15,88) 

50 

(22,7) 

100 

(45,4) 


(2) Both windings energized at rated current. ^ 

(3) Calculated from holding torque In oz-in and rotor Inertia in oz in-sec ' (lb. in^/24). 

(5) Values are subject to change without notice. Parameters used as part of a specification should be verified with the factory. 

(6) Operation below rated current will reduce torque and may degrade step accuracy. 


®AC Synchronous & Gearmotors 


Provide slow basic shaft speed synchronous with line frequency. Allow direct load coupling 
without gearing. Instantaneous starting, stopping and reversing eliminate clutching and 
braking. Simple single-pole, 3-positlon switch provides complete forward, reverse and off 
control. Will not overheat or be damaged if stalled. Starting and running currents nearly 
identical. Conventional motors have speeds of 72 and 200 rpm at 60 Hz and torque ratings 
from 25 to 1800 oz-in. 

New high torque models provide more power per frame size than any other synchronous 
motors. Types offered In NEMAframe size 23 and 34 with minimum running torque ranging 
from 60 to 420 oz-in. Shaft speed is 72 rpm at 60 Hz, 60 rpm at 50 Hz. AC gearmotor models 
offer torque ratings to 5000 oz-in and shaft speeds as low as 0.72 rpm at 60 Hz. All are 
designed for quick-connect, plug-in connection with optional mating connectors having 36 
in. minimum length leads. 


Write or call for complete information. 

1-800447-7171 (In Connecticut 1-800-4406262) 




383M Middle Street 

Bristol, Connecticut 06010 USA 


TEL:203/582-9561 TELEX:96-2446 TWX:710-454-0682 CABLE:SUPELEC FAX:203/584-1483 
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® Micro Series Step Motor Drives & 
Programmable Motion Controls 


• Less than 1/8 the size of conventional controllers 

• Full- or half-stepping plus microstepping in the 3180 Series 

• Optional switch interface panels or hand-held programmers 

• Full- or half-stepping in the 230 and 430 Series 

• Standard pulse and direction interface 

• Pulses may be either sourcing or sinking 

• Optically isolated inputs protect against noise 

• Optional heat sinks for heat dissipation 

• Greater performance, increased flexibility 


3180 Series Packaged Translators and Indexers — Provide maxi¬ 
mum power to SLO-SYN® DC Stepping Motors. Translators have 
unique, proprietary current control method that improves speed/ 
torque characteristics of many motors. Outperforms existing 
drives for microstepping, full- or half-stepping. Available with 
optional oscillator/pulse generator for manual control. Oscillator 
can be used as a digital pulse source for speed control, manual set¬ 
up or final positioning. Indexers are capable of full- or half-step, 
1/10 or 1/125 microstep. Store up to 400 lines of program using 
industry standard motion language (RS274). May be programmed 
or edited through parallel switch panel ports or RS232 serial ports. 
Have 2 programmable inputs and outputs, overtravel limit switches 
and integral power supply. 



Drive Modules — Optically isolated 
20kHz chopper drives available In 2A 
and 3.5A per phase, 30VDC types. 
Can be operated at less than rated 
current. Use alone or as integral com¬ 
ponent on a PC board. Also available 
with heat sinks to dissipate heat and 
maintain drive Integrity or packaged 
with power supply. 



Programmable Indexer/ Drive 
Modules — Operate applications 
from single repetitive index to 
400 lines. Up to 99 units can be 
daisy chained. Use industry 
standard motion language 
(RS274). Have 2 programmable 
inputs and outputs, overtravel 
limit switches. Programmed, 
edited and manipulated through 
parallel switch port or RS232 
serial port. Also packaged with 
power supply. 



Oscillator/Pulse Generator Drive 
Modules — Oscillators serve as 
an alternate pulse source for 
manual setup and final position¬ 
ing or as multiple range variable 
or constant speed drives. Can be 
remotely operated. All signal in¬ 
puts optically isolated for max¬ 
imum protection; have integral 
heat sinks. Also available as 
fully enclosed packaged units 
with Integral power supply. 
Easy connections. 


MODULYNX'*’ & MITA8» Motion Controls 



MODULYNX® Motion Controls - 

Permit user to select the appropri¬ 
ate circuit cards suited to individual 
needs. Up to 6 axes can be operated 
from each controller with up to 
3.5HP available power. Controllers 
permit SLO-SYN DC Stepping 
Motors to be run at speeds to 
20,000 steps/second with minimum 
power input. User selectable TTL 
levels and types of interface needed 
from RC232C or IEEE488 to sim¬ 
ple switches. 



MITAS® Programmable Motion Controllers — Available in pack¬ 
aged single- or two-axis systems. Controllers can be operated from 
the front panel, a remote device or from an RS232 terminal. Units 
with or without drives are also available housed in enclosures that 
comply with NEMA 12 specifications for use in industrial environ¬ 
ments. Single-axis systems have nonvolatile memory for storage of 
multiple programmed operations. User controls speed, move dis¬ 
tance and acceleration/deceleration rates. Two-axis systems are 
capable of up to 3.5HP. Controllers have nonvolatile memory that 
permits programming in feet, inches, meters and degrees and allow 
storage of multiple programs. 
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SYNEKTRON 

THE MOTION CONTROL COMPANY 


Spindle Motors 







MOTOR 

MODEL l\10. 

UNITS 

D007 

D011 

1020 

I021 

1023 

1024 

NO. OF POLES 


8 

8 

8 

8 

8 

8 

V. MIN @ TERMINALS 

VOLTS 

9.6 to 12 

9.1 tj 11.6 

10.3-.24*l 

10.3-.44*1 

10.3-.24*l 

10 

R, RESISTANCE 

OHMS 

6 

7 

1.8 ± .18 

1 ± 0.1 

1.75 ± .17 

2.15 ± 10% 

L, mHENRIES 

mH 

1-3 mH 

10 mH (Max) 

.75 (Max) 

.75 (Max) 

.75 (Max) 

1.5 ± 15% 

MOTOR SPEED, 

NOMINAL 

RPM 

3600 

3600 

3600 

3600 

3600 

3600 

AVE KT 

OZ-IN/AMP 

2.63 

2.48 

2.9 ± .23 

3.09 ± 0.08 

2.92 ± .23 

2.84 ± 0.1% 

START TORQUE® 

OZ-IN 

2.4 

1.7 

4.6 (Min) 

8.8 (Min) 

4 (Min) 

5 (Min) 

START CURRENT 

AMPS 

1.2 

0.7 

2.5 

4 

2 

2.5 

T/ISQRT (WATT) 

OZ-IN 

1.07 

.94 

2.16 

3.09 

2.21 

1.94 

TIMING TYPE 

(l*SQRT(R)) 

Sensorless 

Sensorless 

Hall 

Hall 

Hall 

Hall 

HALL TYPE 


N/A 

N/A 

Digital 

Digital 

Digital 

Digital 

BEARING 

SIZE 

MM 

6x15x5 

5x13x4 

8x16x5 

8x22x5 

8x16x5 

8x16x5 

PRELOAD 

POUNDS 

4 


4.4 TO 7.7 

10 TO 15 

6 TO 7 

4 TO 5 

TYPE 


Double Shield 

1 Shield 

Non-Contact 

Double Shield 1 

Double Shield 

Non-Contact 

GREASE 


Multemp SRL 

1 Non-Contact 
Seal 

Multemp SRL 

Seal 

Multemp SRL 

Multemp SRL 

Multemp SRL 

Seal 

Multemp SRL 

MAGNET MATERIAL 


Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

SHAFT SEAL 

TYPE 


Ferro Fluid 

Labyrinth 

Ferro Fluid 

Ferro Fluid 

Ferro Fluid 

Ferro Fluid 

PRESSURE 

INCHES (water) 

3 

NA 

7.0 

7.0 

7.0 

6.0 

REPETITIVE RUNOUT 
RADIAL 

micro-in 

500 (Max) 

1000 (Max) 

500 (Max) 

500 (Max) 

500 (Max) 

500 (Max) 

AXIAL 

micro-in 

500 (Max) 

600 (Max) 

N/A 

500 (Max) 

500 (Max) 

300 (Max) 

NON-REPETITIVE 

RUNOUT 

RADIAL 

micro-in 

20 (Max) 

20 (Max) 

20 (Max) 

20 (Max) 

20 (Max) 

20 (Max) 

AXIAL 

micro-in 

30 (Max) 

25 (Max) 

N/A 

N/A 

N/A 

N/A 


For more information about Synektron Spindle Motors and 

drives, write or call: 


^'SYNEKTRON 

THE MOTION CONTROL COMPANY 


'12000 Southwest Garden Place 
Portland. Oregon 97223 
Phone: 503^6B4-3090 


B-1308 


For manufacturers’ sales offices, see yellow pages 


EEM1989 
















3500 


MOTORS. DRIVES, & ROTATING EQUIPMENT 


3500 



THE MOTION CONTROL COMPANY 


Variable-Speed, 
Brushless-Motors and Drives 



P/N F003 P/N H006 


Synektron variable-speed, brushless-motors 
and drives save valuable space, reduce noise in 
products while increasing reliability and perfor¬ 
mance. The control electronics are integrated 
into the motor package. 

A variety of control schemes are available to 


optimize speed/torque requirements for various 
applications. Synektron motors feature outer- 
rotating rotors. This gives a positive means of 
magnet retention and increases your flexibility 
in motor design and packaging. 


P/N 

PEAK 

OUTPUT 

POWER 

(W) 

SPEED 

RANGE 

(rpm) 

MAX. 
TORQUE 
(oz - in) 

SUPPLY 

VOLTAGE 

(V) 

RATED 

CURRENT 

(A) 

MOTOR 
CONSTANT 
f oz - inT 

l\/wJ 

TORQUE 

CONSTANT 

(t") 

EFFICIENCY 

CONTROL 

METHOD 

MOTOR 

LENGTH 

(in) 

MOTOR 

DIAMETER 

(in) 

SHAFT 

DIAMETER 

(in) 

F007 

132 

0-3000 

92 

9-20 DC 

18 

19.1 

5.8 

60-70% 

VOLTAGE 

2.75 

5.55 

.31 

S002 ■ 

6.5 

5800-6200 

2.3 

20 DC 

.55 

1.6 

2.6 

30% 

SPEED 

1.65 

3.30 

.24 

F003 

50 

4,000-9,000 

10 

115 AC 

1.3 

2.43 

14.6 

55% 

SPEED 

2.45 

5.90 

.31 

H006 

180 

0-1200 

240 

115AC 

1.0 

45.3 

405 

80-90% 

CURRENT 

4.82 

5.60 

.50 


For more information, write or call: 



THE MOTION CONTROL COMPANY 


12000 Southwest Garden Place 
Portland, Oregon 97923 
Phone: 503»6BA»3090 
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STD-6US 2 Axes Servo 
Motor Control Card 
For IBM-PC^ 

□ 32 bit resolution 
linear and circular 
interpolation 

□ Simultaneous motion 
and logic control 


Techno 

a DSG company 


Single Axis Table with 

Patented Linear Bearings 

□ Available in strokes 
of 4" to 48" 

□ Static load up to 
1,000 lbs 

□ Slides include stepper 
motor, ball screw and 
home sensor 


Narrow Profile Series 
Drive Tables 

□ Stocked in stroke 
lengths of 9.8"* to 49" 

□ Also available with 
stepper motor and ball 
screw drive 

□ Maximum static load 
200 lbs. 

□ Up to 30"/sec. travel 
with fast helix screw 

Prices shown are typical 
within each product group. 
Pleated protective covers 
optional. Repeatability for 
all tables is .0004". Accur¬ 
acy is .0004". per inch. 


2101 Jericho Turnpike, New Hyde Park, NY 11040 
Phone: (516) 328-3970 • FAX: 516-326-8827 


□ Multitasking - Executes 
both motion and logic 
control programs 
simultaneously 

□ 32 inputs and 16 outputs 

□ 8 axes linear, 2 axes 
circular, plus elliptical 
interpolation 

□ User friendly text editor 
with on-line help screens 
to assist in writing your 
own programs. 


8 Axes Automation Con¬ 
troller Card For IBM-PC ” 


Rotary Table 


□ Stepper motor driven 
with 1:4 timing belt 
drive ratio 

□ Up to 13.5 minutes of 
arc accuracy per pulse 

□ 9.45" dia. top plate 
with "T" slots 


X/Y Table with Bridge 
Mounted Z Axis 


□ Stepper motor and 
ball screw drives 

□ Available in 2 sizes 
7,8" X 11.8" x4"* and 
11.8"x 15.75"x4" 

□ Drill and clamping 
device optional 


AFFORDABLE 

AUTOMATION 

NEW SEE OUR AD IN THOMCAT J^f 

□ MasterCAW Call for your FREE W 
2D and 3D 64 page Techno catalog 

□ AutoCAD® tI- 832 today. 

Interface ^ 

516-328-3970^ 


Gantry Type XYZ Table wi 
Patented Linear Bearings 

□ Stepper motor and ball screw drives 

□ Available in 5 sizes from 9.8" x 15.7" x 4" * 
to 48" X 49" X 4" 

□ Drill and clamping device optional 
up to 400 lb. cutting 
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fechno 

f a DSG company 


Linear Slides 


■ Longer strokes, up to I250mm (49.2),available upon request. 

■ Patented linear precision guide rail system is used on aii units. 

■ For motor specifications and drive eiectronics, see separate data sheets. 

■ Home sensor (switch) is provided with a repeatability 
better than 1/100 mm (.0004) 

■ T-slot work surfaces standard on ail units. 

■ Manual or driven with HL2100M3455 stepper motor. 

* These slides are driven with HL2100M3450 

stepper moior. * 

■ Could be mounted in any orientation ^ W' 



above models 
175mm wide! 


HL31MTM2402 .__| 175mm wide 

HL31STM2404 . 55 • 0l2x2mm igfflU ’W 

- (4,72) 

HL31SBM2406 •55 • 

HL3400M1321 Pleated, black cover, assembled (one sideonly) ^°atfovl^mode^'' ^ 

HL31MTM2412 • I I * I I 175mmv^de| 

HL31STM2414 _« ^0 _<’16x4mm 

HL31SBM2416 #110 • 

HL3400M1323 Pleated, black cover, assembled (one side only) ^°a!?ovl1node^" ^ 

HL31MTM2426 • • 175mm wide 

HL31STM2432 • 110 • 0l6x4mm 

HL31SBM2436 • 110 • 

H L3400M1325 Pleated, black cover, assembled (both sides) ^°aHfovl®modePs" ^ 

HL31MTM2428 ' • | I . I ~1 175mm wide 

HL31STM2434 • 110 • 0l6x4mm leO^toog CU.BI) 

---- 

HL31SBM2438 • 110 • _ 

HL3400M1327 Pleated, black cover, assembled (both sides) ^^bove^models" ^ 

HL31MTM2444n • el 6x1,2 or 4 250mm wide 

(9-84) 300mm 

HL31MBM2446n • 275mm long 

-016x2,4or5 (10.83) 

HL31SBM2448D • 110 •• _ 

H L3400M1345 Pleated, black cover, assembled (both sides) pi* 3 

__ ■ ___ above models 

HL31MTM2445n • A« 0l6x1,2or4 

_ ^ _ 250mm wide 

HUtMBM;447D ._ S 

HL31SeM2449a • 110 •• ’ 

HL3400M1347 Pleated, black cover, assembled (both sides) ^°above*modefs' ^ 

*StroKe slightly reduced when pleated covers are added. 

Lead Screw Pitches available for above. 

Parts HL31_M2444 □ thru HL31_M2449 □ 

A Trapezoidal • Ball 

Lead Screws Screws 


07C ■ I 300mm 

275mm long (n.ai) 

(10.83) ' ' 


(9.84) 400mm 

275mm long (15.75) 

(10.83) 


Manual Driven 

Figure shows part HL31MTM2444n with 
hand crank and without pleated cover. 







Catalog Number Designation 

Lead Screw 
Pitch Selection 

I (where applicable) 

iL3innM24nnr] 


Dimensions in ( ) are inch. 

Load Carrying Class; A 

“These slides are load carrying class: B 


Stepper S—* 

Driven 

Trapezoidal “—Pitch Code 

Lead Screw Tr “X”Axis 

—B Ball Lead Screw 

EXAMPLE: 

HL31MTM2444C specifies a manual driven, 
trapezoidal type lead screw having a pitch of 4mm 


(see Technical Section) 



Techno 


DSG company 2101 Jericho Tumpike, New Hyide Park, NY 11040 

Phone: (516) 328-3970 • TWX; 510-223-0642 • FAX: 516-326-8827 


Techno 

f a DSG company 


Lead Screw Drive Tables 


I Patented linear precision guide rail system. 

I Double guides with two linear bearings. 

I Stainless steel lead screw. 

I Two axial bearings. 

I Manual or driven with HL2100M3455 stepper motor. 

I Home sensor switch provided with a repeatability better than 1 /100 mm (.0004). 
I T-siot work surfaces standard on all units. 

____ Working Area: 90(3.5) x 75(3.0) 

Drive Lead Screw Pleated Covers _ 

Catalog Stepper Ball * Price Catalog Price 

Number ^*"ual Trapezoidal Stroke Length $ Number $ 



HL31MTM2170n • • 

HL31MTM217in • • 

HL31MTM21720 • • 

HL31MTM2174n • • 

HL31MTM2176D • • 

HL31MTM2178n • • 

HL31SBM2180O • • 

HL31SBM218in • • 

HL31SBM2182n • • 

HL31SBM2184n • • 

HL31SBM21B6a • • 

HL31SBM21B8a • • 

Lead Screw Pitches available for above. 

Trapezoidal 
Lead Screws 


(9-8) (16.7) 

400 575 

(15.7) (22.6) 

500 675 

(19.7) (26.6) 

750 925 

(29.5) (36.4) 


(98) (16.7) 

400 575 

(15.7) (22.6) 

500 675 

(19.7) (26.6) 

750 925 

(29.5) (36.4) 


321,- HL3400M1305 95.- 

348.- HL3400M1307 137r 

369.- HL3400M1309 159.“ 

417.- HL3400M1311 224" 

465.- HL3400M1315 306.- 

514.- HL3400M1319 349r 

829.“ HL3400M1305 95.- 

877.- HL3400M1307 137r 

904.- HL3400M1309 159” 

979.- HL3400M1311 2247 

1054- HL3400M1315 3067 

1129.- HL3400M1319 349.“ 



Fast Lead Screw 8mm (3/8h x 1” 
For rapid travel applications. 


Number Manual Trapezoidal screws 

HL31MFM2150 • • 

HL31MFM2151 • • 

HL31MFM2152 • • 

HL31MFM2153 • • 

HL31MFM2154 • • 

HL31MFM2155 • • 

HL31SFM2160 • • 

HL31SFM2161 • • 

HL31SFM2162 • • 

HL31SFM2163 • • 

HL31SFM2164 • • 

HL31SFM2165 • • 


lead, and Delrin nut. 

_ Working 

* Price 

Stroke Length $ 

75 225 

(2.9) (8.9) 

175 325 

(6.9) (12.8) 

275 425 

(10.8) (16.7) 


Area: 75(3.0) x E 

Pleated Covers 


HL3400M1301 

HL3400M1303 

HL3400M1305 

HL3400M1307 

HL3400M1309 

HL3400M1310 

HL3400M1301 

HL3400M1303 

HL3400M1305 

HL3400M1307 

l•,L3400M1309 

HL3400M1310 


Techno 





Stepper Driven 


Performance Data: For Half Step Mode 


p of stepper motor steps of stepper motor 


mm 

inch 

mm/sec 

inch/sec 

.003 

.00010 

25 

0.985 

.005 

.00020 

50 

1.968 

.010 

.00040 

100 

3.938 

.013 

.00049 

125 

4.923 


Catalog Number Designation 

Lead Screw 
Pitch Selection 


■Pitch Code 
“X" Axis 


Trapezoidal 
Lead Screw T 


EXAMPLE: 

HL31MTM2170C specifies a manual driven, 
trapezoidal type lead screw having a pitch of 4mm 
(.1575). 


Performance Data: For Half Step Mode 
Fast Lead Screw __ 

Lead Screw Linear motion per half Unear speed at 10,000 

pitch step of stepper motor steps of stopper motor 

mm Inch mm j inch mm/sec 1 inch/soc 


0.0635 0.0025 625 


Dimensions in ( ) are inch. 

Load Carrying Class; C 
(see Technical Section) 


DSG company 2101 Jericho Turnpike, New Hyde Park,'NY 11040 

^ Phone: (516) 328-3970 • TWX: 510-223-0642 • FAX: 516-326-8827 
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610 East Tenth Street 
Oakland, CA 94606 


zJfJrMi 


ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 

Duracell 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 

CONNECTORS 

AMP 

Amphenol 

Cablewave 

E.F. Johnson 

Kulka 

Manhattan 

Paladin 

Panduit 

Pomona 

Superior 

Switchcraft 

COUNTERS 

Hecon 

Kessler-Ellis 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 



1220 Olympic Boulevard 
Santa Monica, CA 90404 



FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 


FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
ID! 
lEE 
Ledu 
Luxo 
Leecraft 
Mag-Lite 
Stanley 

OUTLET STRIPS 
Waber 


POT’S & CONTROLS 
Bourns 
Clarostat 
Ohmite 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 




RELAYS 

Aleph international 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 

RESISTORS & 
NETWORKS 
R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 

SWITCHES 
Arrow Hart 
AMP 
C&K 

Cherry Electric 
G.C. 

McGill 

Omron 

Oslo 

Otto 

Switchcraft 

Unimax 

TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron-Beau 

Weidmuller 


TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xcelite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 

Thordarson 

Triad 

U.T.C. 

TUBES 

Eimac 

G.E. 

National 

Raytheon 

R.C.A. 

Varian (Klystrons) 
TUBING 
Alpha 
Electrovert 
Heli-Tube 
Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 




HECON 
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VfllNITRON CONMS 


1601 Precision Park Lane • San Diego, CA 92073 «(619) 428-5581 TWX: 910-322-1862 FAX: 619-428-5090 


Vernitron Controls is a leading supplier of Mil-Spec 
synchros and resolvers, and is a primary source for 
the more sophisticated, ultra-high-accuracy single, 
dual and multi-speed pancake-type componentry 
consistent with today’s state of the art. 

Vernitron Controls operates from a modern 60,000 
square foot facility located on 4.6 acres in San 
Diego, California, specifically designed for the 
manufacture of electromagnetic devices. 


Vernitron Controls has supplied products for such 
programs as Harpoon, TOW/-Cobra, FVS, A-6, Tri¬ 
dent, Phalanx, Leopard II, DD963, CG47, and many 
more. Vernitron Controls’ products are also found 
in many areas of industrial applications, including 
robotics, automatic machine tools, and computer 
disk drives. 


Product Lines from Vernitron Controis 


Torqsyn Remote Positioners 

Anaiog or Digital Input Custom Subsystem Designs 



Standard Mil-Spec Synchros and Resolvers 
Size 8 - Size 45 


Hi-Accuracy 
Multispeed Pancakes 



Limited Angle 
Brushless Torque Motors 



Custom Electronics 



Other Products: 

• Digital Resolver (single turn absolute encoder, 16-bit output) 

• 50 VA Solid State Synchro Amplifier 

• RVDT 

• Segment Resolver 

• DC Motors and Tachometers through our Magnetic Technology Division, 
Canoga Park, California; Tel. (818) 887-7700; FAX (818) 887-9964 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B*1313 










MOTORS, DRIVES, & ROTATING EQUIPMENT 


(B VHINITMN CDNTIIOIS 


1601 Precision Park Lane ■ San Diego, California 92073 - (619) 428-5581 TWX: 910-322-1862 

Pancake Synchros & Resolvers - Multispeed 


TRANSFOR 

FREQUENCY NATION 


PHASE 

SHIFT 

(DEGREES) 


INPUT 

IMPEDANCE 


OUTPUT 

IMPEDANCE 


(Ohms) 

(Ohms) 

100 + j160 

- 

85 

- 

150 + j200 

540 + j220 

205 + j135 

115 + j18 

(common) 

410 + j215 

310 + j270 

600 + j315 

110 + j125 

130 + j175 

415 + j235 

1000 + j790 

1000 min 

2000 max 

110 + j870 

850 + j315 

1000 min 

- 

190 + j410 

100 + j45 

1860 + j5510 

44 + j105 

- 

200 + j4100 

290 + j46 

250 + j160 

1840 + j600 

260 + j1130 

680 + j850 

700 + j1840 

365 + j125 


DIMENSIONS 
A B C 

1.1875 0.5625 0.245 

1.1875 0.5625 0.245 

1.500 0.700 ”0.325 

1.842 0.834 0.600 

1.842 0.834 0.600 

2.280 1.355 0.65( 

2.280 1.355 0.65( 

2.500 0.311 2.57£ 

2.147 ~a758 0.67( 

2.149 0.758 0.750 



^ All units are supplied \with hubs and housings to 
achieve specified performance, unless otherwise 
noted. Units are without ball bearings. See separate 
chart for housed and/or brushless pancakes. 
Dimensions provided are for rotor and stator only 
(ref). For exact configuration and more detailed 
specification information on any part number shown, 
consult factory for latest drawing. 

2 Units are supplied without hub and housing. 

^ Units supplied with hub, but no housing. 


Hoc 


Continued Next Page 
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VBINimON GONTROIS 


1601 Precision Park Lane • San Diego, California 92073 ■ (619) 428-5581 TWX: 910-322-1862 

BRUSHLESS DC TORQUE MOTORS 


VERNITORQTm brushless DC TORQUE MOTORS 

Brushless, (direct (drive, limited rotation motors 
available In two and four pole configurations, 
frameless or housed, for precise positioning, ac¬ 
tuation and infinite control. Available with Alnico 
or air stabilized samarium cobalt magnets for ease 
of handling and assembly. All units are toroldally 
wound and encapsulated in a high temperature me¬ 
dium through a precision transfer molding process. 

Vernitorq motors feature: 

• Quick response 

• Wide angular excursion 

• Hi torque, lo input power 

• Infinite resolution 

• No slot effect 

In addition to the above features, “Vernitorq” 
motors are friction free, explosion-proof, and offer 
no electrical or mechanical noise. They are Ideally 
suited for such typical applications as: 

• Mirror positioning In infra-red/thermal imaging 
systems 

• Tension control on hi speed printers 

• Disc drive head positioners 

• Open/close valve actuators 

• Medical scanning equipment 

• Camera control mechanisms 

“Vernitorq” motors are optimally designed to en¬ 
hance system performance. 

TYPICAL 

PERFORMANCE 
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Vemitron 

Type 

Number 

Peak 

Torque 

(Ozin) 

— 

Power @ 
Peak 
Torque 
(Watts) 

Continuous 

Torque 

(Oz'in) 

Power @ 
Continuous 
Torque 
Watts 

Input @ 
Continuous 
Torque 
(Volts) 

Torque 

Sensitivity 

(Oz-in/amp) 

VBTM9-C ($> 

2.9 

25 

1.3 

5.0 

8.0 

2.1 

VBTMIO-A 

1.3 

16 

0.5 

2.4 

12.0 

2.5 

VBTM10A-1 

1.3 

12 

0.5 

1.8 

11.0 

3.0 

VBTM10-B 

6.0 

175 

1.5 

11.0 

44.0 

6.0 

VBTM10-D 

1.3 

16 

0.5 

2.4 

11.7 

2.4 

VBTM10-E 

1.3 

17 

0.3 

0.9 

4.7 

1.6 

VBTM10-G 

6.0 

115 

1.4 

6.3 

5.4 

1.2 

VBTM10-K ® 

1.8 

9 

1.2 

4.0 

5.3 

1.6 

VBTM10-L d) ® 

14.5 

420 

1.7 

6.0 

10.0 

2.9 

VBTM10-M (i) 

1.8 

9 

1.2 

3.7 

6.7 

2.14 

VBTM10-N ® 

1.8 

21 

0.6 

2.3 

9.6 

2.5 

VBTM1(^R ® 

1.8 

20 

0.6 

2.1 

11.8 

3.3 

VBTM10 S 0 

6.0 

85 

1.5 

5.3 

5.6 

1.6 

VBTM12-B 

4.5 

37 

0.9 

1.5 

3.7 

2.25 

VBTM12-C <2> 

2.5 

26 

1.2 

6.0 

19.5 

4.0 

VBTM12-E 0 

14.0 

154 

3.0 

7.0 

5.2 

2.2 

VBTM15-A 

5.0 

28 

2.8 

9.0 

23.6 

7.5 

VBTM16-A 0 

7.0 

27 

2.0 

2.1 

5.0 

4.8 

VBTM16-B 0 

6.0 

25 

1.7 

2.1 

5.6 

4.6 

VBTM17-A 

18.0 

70 

8.0 

14.0 

12.8 

7.5 

VBTM17-B 

6.7 

69 

2.8 

12.0 

24.6 

5.7 

VBTM17 C 0 

18.0 

55 

8.0 

11.0 

11.5 

8.4 

VBTM17.C1 0 

18.0 

55 

8.0 

11.0 

15.8 

12.4 

VBTM18-A 

12.0 

68 

4.0 

7.5 

15.0 

8.0 

VBTM18-B 

18.0 

75 

8.0 

14.0 

13.0 

7.5 

VBTMIS-C 

18.0 

83 

6.5 

11.0 

8.2 

5.0 

VBTM18 D 0 

20.0 

131 

7.0 

16.0 

13.3 

5.8 

VBTM23-B 

25.0 

63 

7.0 

4.9 

7.0 

10.0 

VBTM23-D 0 

25.0 

73 

5.0 

2.9 

6.8 

11.7 

VBTM23-E 0 

13.0 

20 

8.6 

8.7 

6.0 

5.9 

VBTM23-E-1 0 

13.5 

19 

8.1 

6.8 

9.0 

10.8 

VBTM23-G 0 

37.0 

36 

24.0 

15.1 

12.6 

20.0 

VBTM25-E0 

21.3 

44 

14.2 

20 

13.0 

8.5 

VBTM33-A 

80.0 

210 

26.0 

22.3 

23.1 

27.0 

VBTM33-B 

55.0 

60 

27.0 

14.6 

10.8 

20.0 

VBTM34-B 

130.0 

279 

40.0 

26.4 

15.8 

24.0 

VBTM34-C 

130.0 

32.8 

40.0 

31.0 

6.6 

8.5 

VBTM34-D 

83.0 

80 

40.0 

18.5 

11.4 

24.6 

VBTM34-E-1 

250.0 

281 

70.0 

22.0 

\5.4 

17.0 

VBTM34-G 

250.0 

305 

67.0 

22.0 

10.5 

32.0 

VBTM34-H 

80.0 

98 

60.0 

55.4 

12.0 

13.0 

VBTM34-J 

80.0 

132 

45.0 

41.6 

20.8 

22.5 



281 

80.0 

28.8 

12.2 

34.0 

BEnZE!EE3il 


IQIIIH 

20.0 

18.0 

18.0 

20.0 



242 

40.0 

39.0 

18.9 

19.5 

VBTM34-N 0 

34.0 

73 

22.7 

33 

11.6 

8.2 

yBTM35.B 0 

165 

175 

50 

16.1 

9.0 

27.9 

VBTM39 A (3) 

40.0 

65 

30.0 

36.7 

25.7 

21.0 

VBTM40-A 

160.0 

144 

57.0 

18.3 

^t8 

40.0 

VBTM4O-B0 

260 

140 

180 

66 

8.2 

22 

VBTM43-A0 

330 

236 

120 

31.2 

14.8 

56.8 

VBTM52-B 0 

708.0 

502 

148.0 

22.0 I 

10.0 

67.0 

VBTM52-B-1 0 

708.0 

394 

148.0 

17.2 

7.5 

64.8 

VBTM80-A 0 

1882 

378 

1286 

175 

11.8 

86 

VBTM1(X)-A0 

2880 

268 

2496 

200 

13.3 

165 

VBTM14OA(3)0 

4608 

258 

4032 

200 

13.2 

268 

1 HOUSED MOTORS (Diameters are: A = Housing OD; B = Housing Length; | 

VBTMH14-B-1 

4.5 

26.5 

0.15 

0.03 

1.4 

7.0 

VBTMH15-A 

6.0 

65.4 

0.9 

1.5 

3.7 

2.25 

VBTMH18-A 

10.0 

14.8 

8.5 

10.7 

9.3 

7.4 

VBTMH38B-1 

80.0 

210 

26.0 

22.3 

23.1 

27.0 


(T) Check with factory regarding duty cycle 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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MOTORS. DRIVES. & ROTATING EQUIPMENT 


3500 





Division of VERNITRON CORPORATION 


MOTORS/MOTOR GENERATORS 


“TECHNDLOGY 
IN MOTION" 




STANDARD DESIGNS 
OR CUSTOM DESIGNED 
TO YOUR REQUIREMENTS 


HYSTERESIS SYNCHRONOUS MOTORS FOR LASER OPTICAL SCANNING POLYGON APPLICATIONS 


VARIABLE FREQUENCY/SPEED BALANCED ROTORS 
300 RPM To 48,000 RPM .0001 oz. inch 


EXTENDED LIFE 

10 Years without Relubrication 


VOLTAGE RANGE 
2.0 Volts to 280 Volts 


SHAFT RUNOUT & FLATNESS 
. 0001 " 

THRU-BORE CONSTRUCTION 
Precision Stator Bore 




ALL UNITS WITH AND WITHOUT GEARHEADS 


Servomotors 
Viscous Damped Motors 
Inertially Damped Motors 
Hysteresis Synchronous Motors* 


SIZES 

BuOrd Size 5 (0.5" Dia.) to 
BuOrd Size 33 (3.250" Dia.) 

SPEEDS 

300 RPM to 48,000 RPM 
(Stepper Motors in Steps of 
7.5°, 15°. 45°, and 90°) 


Stepper Motors 
Motor Generators 
Rate Motor Tachometers 


Computing Motor Tachometers 
Integrating Motor Tachometers 
Spin (Gyro) Motors 


FREQUENCY 

30, 50,60,80,400,420,800, 
1000, and 1200 (Sine or Square 
Wave) Variable Frequency 
Motors are zi^o standard at 
Vernitech 

Poles — 2,4,6,8,12 


VOLTAGES 

2.0 Volts to 280 Volts 

PHASES 
1, 2, and 3 
2,3, and 4 (in 
Stepper Motors) 


PRECISION 

INSTRUMENT 


CLUTCHES AND BRAKES 


PERMANENT 



These units are manufacture(d primarily 
to satisfy the high standards of Military 
requirements. Their above-standard 
quality is further emphasized by a high 
efficiency-to-size ratio. If precision is 
the need— then these are the instru¬ 
ments for you. 

Refer to sections 2440, 4750, 5500 


B-1316 


MAGNET 

HYSTERESIS 

CLUTCH 

PMC Series 

Designed for applications requiring 
repeatable torque and long life. Units 
can be utilized to comply with OSHA 
safety regulations and as a fail-safe 
device to protect other expensive 
components. In the 1.5 in. diameter 
frame size—torque is factory adjust¬ 
able up to 8.5 oz. in. and can be held 
within 10% max., from unit to unit In 
speeds up to 10,000 R.P.M. Repeat¬ 
ability of torque level can be main¬ 
tained within ±1%. 

The PMC series will operate over a 
temperature range of —65°F to 
260°F. 

for additional product listings. 


FAIL SAFE 
BRAKES (SBF SERIES) 


DESIGN FEATURES 

□ Braking action occurs when coil is 
de-energized, or power fails. 

□ Unit is adjustable to compensate 
for wear. 

□ Zero backlash armature with spring 
release. 

□ Clamp-Lock hub for positive 
retention. 

□ Stationary field coil —no slip rings 
or brushes. 

□ Fast response time. 


MANY INDUSTRIAL TYPES AVAILABLE 


300 Marcus Blvd., Deer Park, NY 11729 
516-586-5100 • TWX 510-227-6089 • FAX 516-242-7940 


For manufacturers’ sales offices, see yellow pages 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


a division of 

NORTH AMERICAN PHILIPS CORPORATION 

SLATERSVILLE, Rl 


OPTOCOUPLERS-Case Style SOT-SOB 


PHILIPS DISCRETE SEMICONDUCTORS 


OPTOCOUPLERS, INFRARED SENSORS, & 
TEMPERATURE SENSORS 


Type 

% 

min 

CTR 

@ If 

mA 

@ VcE 

V 

V,so 

Vac 

max 

V 

fcE (Sat) 

@ If @ Ic 
mA mA 

uS @ 

Ic® 

mA 

Vcc 

V 

@ Rt 

Q 

Vbr 

min 

V 

1 Transistor Output | 

4N25 

20 

10 

10 

2,500 

0.5 

50 

2.0 

3/3 


2 

10 

100 

30 

4I\125A 

20 

10 

10 

1,7751 

0.5 

50 

2.0 

3/3 


2 

10 

100 

30 

4N26 

20 

10 

10 

1,500 

0.5 

50 

2.0 

3/3 


2 

10 

100 

30 

4N27 

10 

10 

10 

1,500 

0.5 

50 

2.0 

3/3 


2 

10 

100 

30 

4N28 

10 

10 

10 

500 

0.5 

50 

2.0 

3/3 


2 

10 

100 

30 

4I\I35 

100 

10 

10 

3,550 

0.3 

10 

0.5 

7/5 


2 

10 

100 

30 

4N36 

100 

10 

10 

2,500 

0.3 

10 

0.5 

7/5 


2 

10 

100 

30 

4N37 

100 

10 

10 

1,500 

0.3 

10 

0.5 

7/5 


2 

10 

100 

30 

H11A1 

50 

10 

10 

2,500 

0.4 

10 

0.5 

3/33 


2 

10 

100 

30 

H11A2 

20 

10 

10 

1,500 

0.4 

10 

0.5 

3/33 


2 

10 

100 

30 

H11A3 

20 

10 

10 

2,500 

0.4 

10 

0.5 

3/33 


2 

10 

100 

30 

H11A4 

10 

10 

10 

1,500 

0.4 

10 

0.5 

3/33 


2 

10 

100 

30 

H11A5 

30 

10 

10 

1,500 

0.4 

10 

0.5 

3/33 


2 

10 

100 

30 

MCT26 

6 

10 

10 

4,4002 

0.5 

60 

1.6 

3/33 


2 

10 

100 

30 

MCT2 

20 

10 

10 

4,4002 

0.4 

16 

2.0 

5/10 



note 4 


30 

CNY57U 

20 

10 

0.4 

4,300 

0.4 

10 

2.0 

3/3 


2 

5 

100 

30 

CNY57AU 

40 

10 

0.4 

4,300 

0.4 

10 

4.0 

3/3 


2 

5 

100 

30 

CNX35U 

40-90 

10 

0.4 

4,4002 

0.4 

10 

2.0 

3/3 


2 

5 

100 

30 

CNX36U 

80 

10 

0.4 

4,4002 

0.4 

10 

4.0 

7/5 


2 

5 

100 

30 

CNX39U 

60-90 

10 

0.4 

4,4002 

0.4 

10 

2.0 

5/4 


2 

5 

100 

30 

I High Voltage Transistor Output | 

4N38 

10 

10 

10 

1,500 

1.0 

20 

4.0 

5/5 


2 

10 

100 

80 

4N38A 

10 

10 

10 

2,500 

1.0 

20 

4.0 

5/5 


2 

10 

100 

80 

CNY17-1 

40-80 

10 

5.0 

4,4002 

0.3 

10 

2.5 

5/5 


2 

10 

100 

70 

CNY17-2 

63-125 

10 

5.0 

4,4002 

0.3 

10 

2.5 

5/5 


2 

10 

100 

70 

CNY17-3 

100-200 

10 

5.0 

4,4002 

0.3 

10 

2.5 

5/5 


2 

10 

100 

70 

CNY17-4 

160 

10 

5 

4,400 

0.3 

10 

2.5 

5/5 


2 

10 

100 

70 

CNX38U 

70-210 

10 

10 

4,4002 

0.4 

16 

2.0 

5/5 


4 

5 

100 

80 

Darlington Transistor Output | 

H11B1 

500 

1 

5.0 

2,500 

1.0 

1 

1 

125/100 


10 

10 

100 

25 

H11B2 

200 

1 

5.0 

2,500 

1.0 

1 

1 

125/100 


10 

10 

100 

25 

H11B3 

100 

1 

5.0 

2,500 

1.0 

1 

1 

125/100 


10 

10 

100 

25 

H11B255 

100 

10 

5.0 

1,500 

1.0 

50 

50 

125/100 


10 

10 

100 

55 

MCA230 

100 

10 

5.0 

3,550 

1.0 

50 

50 

5/100 


105 

5 

100 

30 

MCA231 

200 

1 

5.0 

3,500 

1.2 

10 

50 

5/100 


105 

5 

100 

30 

MCA255 

100 

10 

5.0 

3,550 

1.0 

50 

50 

5/100 


105 

5 

100 

55 

4N29 

100 

10 

10 

4,4002 

1.0 

8 

2 

.7/25 



note 7 


30 

4N30 

100 

10 

10 

4,4002 

1.0 

8 

2 

.7/25 



note 7 


30 

4N31 

50 

10 

10 

4,4002 

1.2 

8 

2 

.7/25 



note 7 


30 

4N32 

500 

10 

10 

4,4002 

1.0 

8 

2 

.7/35 



note 7 


30 

4N33 

500 

10 

10 

4,4002 

1.0 

8 

2 

.7/35 



note 7 


30 

Note: 1 = V 

RMsi 2 - Vqc; 3 : 

= tR|SE/t| 

fall! 4 = 

If( 15 MA, Vcc5V, RelOOkO, Rl2I<Q); 5 

= If; 



(Note); 7 = 

lF(200mA; 


10V, R. 

= 180Q). 











Current Transfer 






*0N*0FF 


V|BR) 



Ratio (CTR) V|ORM 

Vce(SAT) 



Typical 


CEO 


Package 

% AT 1, 

Vpf d.c. max AT 

1, Ic 



ATIc 

Vcc 

Rl 

min 

Type 

Outline 

min 

mA Volts Volts Vbits 

mA mA us 


mA Volts 

Ohm 

Volts 

I For Power Supply Applications | 

CNX71 

SOT-90B 

40 

10 

0.4 5,300 0.19 

10 4 

20/20' 


2 

10 

100 

30 

CNX62A 

SOT-230 

40 

10 

0.4 5,300 0.19 

10 4 

3/3 


2 

5 

100 

50 

CNX72A 

SOT-229 

40 

10 

0.4 5,300 0.19 

10 4 

26/2.5 

* 

2 

5 

1,000 

30 

CNX82A 

SOT-231 

40 

10 

0.4 5,300 0.19 

10 4 

3/3 


2 

5 

100 

50 

CNX83A 

SOT-231 

40 

10 

0.4 5,300 0.19 

10 4 

3/3 


2 

5 

100 

50 

CNY17G-1 

SOT-231 

40 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNY17G-2 

SOT-231 

63 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNY17G-3 

SOT-231 

100 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNY17G-4 

SOT-231 

160 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNY17GF-1 

SOT-231 

40 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNY17GF-2 

SOT-231 

63 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNY17GF-3 

SOT-231 

100 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNY17GF-4 

SOT-231 

160 

10 

5 5,300 0.19 

10 4 

3/3 


2 

10 

100 

70 

CNW82 

SOT-228 

40 

10 

0.4 8,340 0.19 

10 4 

3/3 


2 

5 

100 

50 

CNW83 

SOT-228 

40 

10 

0.4 8,340 0.19 

10 4 

3/3 


2 

5 

100 

50 

CNX21 

SOT-211 

20 

10 

0.4 10,000 0.19 

10 4 

3/3 


2 

5 

100 

30 

1 PTC (Positive Temp Coefficient) SILICON PLANAR TEMPERATURE SENSORS | 











Thermal 








Temp 


R 


Time Cast 






Tol 


Range 


@ 25®C 

(Seconds) 


TC 

Type 

Pkg 

± + 


®C 


Q 


Air 


Liquid 

%/^C 

KTY81-110 

TO-92 

1 

- 

55-1-150 

Ik 


50 


5 

0.75 

KTY81-120 

TO-92 

2 

- 

55-H50 

Ik 


50 


5 

0.75 

KTY81-210 

TO-92 

1 

- 

55-H50 

2k 


50 


5 

0.75 

KTY81-220 

TO-92 

2 

- 

55+150 

2k 


50 


5 

0.75 

KTY83-110 

DO-34 

1 

- 

55+175 

Ik 


40 


1 

0.75 

KTY83-120 

DO-34 

2 

- 

55+175 

Ik 


40 


1 

0.75 

KTY84-130 

DO-34 

3 


0+300 

Ik 


40 


1 

0.75 

KTY84-150 

DO-34 

5 


0+300 

Ik 


20 


1 

0.75 

KTY85-110 

SOD-80 

1 

- 

25+125 

Ik 


20 


1 

0.75 

KTY85-120 

SOD-80 

2 

- 

25+125 

Ik 


20 


1 

0.75 

KTY85-150 

SOD-80 

5 

- 

25+125 

Ik 


20 


1 

0.75 

KTY86-205 

VO-69 

5 

- 

55+175 

2k 


30 


1 

0.75 




Spectral 

Noise Peak/ 

Peak 

Field of 



Response 

Peak 

SgnI 

View 

Type 

Pkg 

urn 

uv 

PV 

(deg) 

1 PYROELECTRIC INFRARED SENSORS (CERAMIC) Oper. Voltage: 3-10, Freq. Range: 0.1 

-20 Hz 

RPW100* 

TO-5 

6-14 

25 

800 

135 

Dual 


Daylite 




Series 


Filter 




Opposed 


Silicon 






Window 




RPY222* 

TO-5 

6-14 

26 

890 

115 

Series 


Daylite 




Conn. 


Filter 




Inter- 


Silicon 




digitated 


Window 




pairs 






KRX10*# 

Low 

6-14 

25 

930 

140 

Dual 

Profile 

Daylite 




Element 

MO-81 

Filter 




Series 


Silicon 




Opposed 


Window 




KRX11# 

Low 

6-14 

30 

850 

140 

Dual 

Profile 

Optim. 




Element 

MO-81 

Uncoated 






Silicon 






Window 




1 Single element types | 

RPY109# 

TO-5 

1-15 

15 

385 

110 

P5062# 

TO-5 

8-14 

20 

480 

110 

1 "For passive IR intruder alarms & critical motion sensing. 




1 #For passive IR sensing (light sw.. 

etc.) 





See Philips Power Semiconductors in Vol. A, Section 4800 and 
Liquid Crystal Displays (LCDs) in Vol. B, Section 2450. 


GEORGE WASHINGTON HWY., SMITHFIELD, Rl 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 
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rrrrrT 


a division of 

NORTH AMERICAN PHILIPS CORPORATION 

SLATERSVILLE, Rl 


PHILIPS DISCRETE SEMICONDUCTORS 


OPTOCOUPLERS, INFRARED SENSORS, & 
TEMPERATURE SENSORS 


_ Type _ I Outlii 

TEMPERATURE SENSORS 

KTY81-100 SERIES SOD^ 

KTY81-200 SERIES SOD- 

KTY83-100 SERIES SOD-i 

KTY84-100 SERIES SOD-l 

KTY85-100 SERIES SOD-I 

KTY86-205 SERIES VO-6 


Nominal Resistance 
Value (Q) 


Package Operating Voltage 
_ Type _ Outline _(V)_ 

INFRARED SENSORS STANDARD DUAL ELEMENT 


LOW COST DUAL ELEMENT 


SINGLE ELEMENT 


INFRARED LEDS 


and Ig at Ip 


Package Typ Max. Max. Max. Typ 


Measuring Temperature 
Range (**C) 


-55 to+150 
-55 to +150 
-55 to +175 
0 to +300 
-40 to +125 
-40 to +150 
Spectrai Response 
(urn) 


6.5±0.5 to >14 
6.5+0.5 to > 14 


6.5±0.5 to >14 
Optimized 6 to 14 


8.0±0.5to >14 
I.Oto >15 


d^k t, t, 

Typ Typ Typ 


Type 

Package 

Outline 

Lens 

Vf 

@lF=10mA 

(V) 

—- 1 

'Ip I 
Max 
(mA) 1 

Luminous Intensity, Iv 

Ip = 2mA Ip=10mA 

(mcd) (mcd) 

Min. Max. Min. Max. 

VISIBLE LEDS CONT GREEN X=: 

565nm, GaP:N 






PLED-GR44DL-2 

-3 

S0D-74L 

Diffusing 

2.1 

60 

— 

_ 

1 

1.6 

2.2 

3.5 

PLED-GR44EL-2 

-3 

S0D-75BL 

Diffusing 

2.1 

60 

_ 

_ 

1 

1.6 

2.2 

3.5 

PLED-GR44FL-2 

-3 

SOD-76L 

Diffusing 

1.75 

100 

— 

— 

1 

1.6 

2.2 

3.5 

PLED-GR44GL-2 

-3 

SOD-77L 

Diffusing 

2.1 

60 

_ 

_ 

1 

1.6 

2.2 

3.5 

Type 

Package 

Outline 

Lens 

Vf 

® Ip=10mA 
(V) 

•f 

Max 

(mA) 

Luminous Intensity, ly 
lp=2mA lp=10mA 

(mcd) (mcd) 

Min. Max. Min. Max. 


HYPER RED, X=650nm, GaAIAs 


Type I Outline |(nm)| (mA) | (mA) | (V) | (piW) | (mW/sr) |(mA)| («») | (ns) | (ns) | Crystal 
ROUND, 3mm DIAMETER 

CQW58A-2 30 lOOOD 5 1000 20 15 30 30 GaAIAs 

CQY58A ^ 

CQY58A-1 S0D-53F 930 50 200^) 5 1000 1 to 5 20 20 3000 3000 GaAs 

CQY58A-2 _ II III I >3 I I I 

ROUND, 5mm DIAMETER 

CQW89A TTi 

CQW89A-1 S0D-63D2 830 130 2500i) 5 8000 >12 100 40 30 30 GaAIAs 

CQW89A-2 > 15 

CQW89B SOD-94 830 130 25001) 5 8000 >20 100 l2 30 GaAIAs 


PLED-H313A-D 

-E 

-7 

-8 

S0D-53E 

Directive 

1.75 

100 

3 7 

5 12 

16 35 

30 70 

PLED-H314A-B 

-C 

-5 

-6 

S0D-53E 

Diffusing 

1.75 

100 

1 2.2 

1.6 3.5 

5 12 

10 22 

PLED-H511C-F 

-G 

-9 

-10 

SOD-63D 

Directive 

1.75 

100 

10 22 

16 35 

50 120 

100 220 

PLED-H514B-B 

-C 

SOD-63A 

Diffusing 

1.75 

100 

1 2.2 

1.6 3.5 

_ _ 


CQY89A-1 S0D-63B2 930 130 10002) 5 12000 >12 100 

CQY89A-2 III I >15 

RECTANGULAR WITH ROUND END 


1000 1000 GaAs 


. 

930 

130 

10002 ) 

5 

8000 

>9 

>12 

100 

303) 

1000 

1000 







>15 






DPulse width = > 10 |is; 6 = 0,01 

2) Pulse width = >50 pis; 6 = 0,05 

3) Beamwidth = 30° in the plane of the leads and 25° perpendicular to that plane, 
‘consult data sheet 


Luminous Intensity, ly 


YELLOW, X=590nm, GaP: As 


_ Type _ I Out 

GREEN X=565nm, GaP:N 

PLED-G313A-6 TSOO 

-7 

PLED-G314A-3 SOD 

-4 

PLED-G511C-8 SOD 

-9 

PLED-G513C-7 SOD 

-8 

PLED-G514B-4 SOD 

-5 

PLED-G541CL-8 "sOD 

-9 


_ ^ 

PLED-GR14E-2 

-3 

PLED-GR14F-2 

-3 

PLEO-GR14G-2 

-3 


Ip=10 mA pled-y; 


PLED-Y314A-2 

-3 


Outline Lens (V) (mA) Min. Max. Min. Max.- 

—'-‘'- — -LL_J_I-1- PLED-Y314A-2 SOD-53E Diffusing 2.1 30 

n, GaP:N -3 - - 

SOD-53E Directive 2A 60 - II | 10 | 22 PLED-Y511C-7 SOD-63D Directive 2.1 30 - - 

- - 16 35 _ ± _ - 

S0D-53E Diffusing 2.1 60 - - 1.6 3.5 PLED-Y513C-6 S0D-63D Directive 2.1 30 - - 

- - 3 7 _ -Z_ ___ - 

SOD-63D Directive 2.1 60 - - 30 70 PLED-Y514B-4 SOD-63A Diffusing 2.1 30 - - 

- - 50 120 _ ± _ - 

S0D-63D Directive 2.1 60 - - 16 35 PLED-Y541CL-7 S0D-63L Directive 2.1 30 - - 

- - 30 70 _ ± _ - 

S0D-63A Diffusing 2.1 60 - - 3 7 PLED-Y543CL-6 S0D-63L Directive 2.1 30 - - 

- - 5 12 _ -Z _ - 

S0D-63L Directive 2.1 60 - - 30 70 PLED-Y544CL-4 S0D-63L Diffusing 2.1 30 - - 

- - 50 120 _ ±_ _ - 

SOD-63L Directive 2.1 60 - - 16 35 PLED-Y544KL-3 SOD-85AL Diffusing 2.1 30 - - 

- - 30 70 _ Z _ - 

SOD-63L Diffusing 2.1 60 - - 3 7 PLED-Y544LL-4 S0D-85BL Diffusing 2.1 30 - - 

- - 5 12 _ ± _ - 

SOD-85AL Diffusing 2.1 “^"eo II H 3 7~ PLED-YR14E-2 S0D-75B Diffusing 2.1 30 - - 

- - 5 12 _:3_ - 

SOD-85BL Diffusing 2.1 60 ~II H” 3 ~ PLED-YR14F-2 SOD-76A Diffusing 2.1 30 - - 

- - 5 12 _:3_ - - 

SOD-75B Diffusing 2.1 60 — — 1 2.2 PLED-YR14G-2 SOD-77A Diffusing 2.1 30 — - 

- 1.6 3.5 -3 ___ - 

SOD-76A Diffusing 2.1 60 - - 1 2.2 PLED-YR44DL-2 S0D-74L Diffusing 2.1 30 - - 

- - 1.6 3.5 _ Z __^ 

SOD-77A Diffusing 2.1 60 - - 1 2.2 PLED-YR44EL-2 SOD-75BL Diffusing 2.1 30 - - 

- - 1.6 3.5 -3 - - 


GEORGE WASHINGTON HWY., SMITHFIELD, Rl 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 


S0D-53E 

Directive 

2.1 

30 

SOD-53E 

Diffusing 

2.1 

30 

SOD-63D 

Directive 

2.1 

30 

S0D-63D 

Directive 

2.1 

30 

80D-63A 

Diffusing 

2.1 

30 

S0D-63L 

Directive 

2.1 

30 

S0D-63L 

Directive 

2.1 

30 

S0D-63L 

Diffusing 

2.1 

30 

SOD-85AL 

Diffusing 

2.1 

30 

S0D-85BL 

Diffusing 

2.1 

30 

S0D-75B 

Diffusing 

2.1 

30 

SOD-76A 

Diffusing 

2.1 

30 

SOD-77A 

Diffusing 

2.1 

30 

S0D-74L 

Diffusing 

2.1 

30 

SOD-75BL 

Diffusing 

2.1 

30 


5 12 

10 22 


PLED-H514CL-9 

-10 

S0D-63L 

Directive 

-175- 

100 

- - 

50 120 

100 200 

PLED-H544CL-5 

-6 

SOD-63L 

Diffusing 

1.75 

100 

_ _ 

5 12 

10 22 

PLED-HR14E-3 

-4 

S0D-75B 

Diffusing 

1.75 

100 

— — 

1.6 3.5 

3 7 

PLED-HR14F-3 

-4 

SOD-76A 

Diffusing 

1.75 

100 

_ _ 

1.6 3.5 

3 7 

PLED-HR14G-3 

-4 

S0D-77A 

Diffusing 

1.75 

100 

— — 

1.6 3.5 

3 7 

PLED-HR44DL-3 

-4 

S0D-74L 

Diffusing 

1.75 

100 

— — 

1.6 3.5 

3 7 

PLED-HR44EL-3 

-4 

S0D-75BL 

Diffusing 

1.75 

100 

— — 

1.6 3.5 

3 7 

PLED-HR44FL 

-4 

S0D-76L 

Diffusing 

1.75 

100 

_ _ 

1.6 3.5 

3 7 

PLED-HR44GL-3 

SOD-77L 

Diffusing 

1.75 

100 

- - 

1.6 3.5 


16 35 

30 70 

10 22 

16 35 


16 35 

30 70 

10 22 

16 35 


1.6 3.5 

3 7 


1.6 3.5 

1 2.2 
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a division of 

NORTH AMERICAN PHILIPS CORPORATION 
SLATERSVILLE, Rl 


PHILIPS DISCRETE SEMICONDUCTORS 


OPTOCOUPLERS, INFRARED SENSORS, & 
TEMPERATURE SENSORS 






Luminous Intensity, ly 






Luminous intensity, ly 

Package 

Outline 

Lens 

Vf 

@lF=10mA 

(V) 

L 

Max 

(mA) 

If= 2mA 
(mcd) 

Min. Max. 

lF=:10mA 

(mcd) 

Min. Max. 

Type 

Package 

Outline 

Lens 

Vf 

@lp=10mA 

(V) 

If 

Max 

(mA) 

Ip=2mA 
(mcd) 

Min. Max. 

lF=10mA 

(mcd) 

Min. Max. 


VISIBLE LEDS CON’T. YELLOW, X=590nm, GaP: As 


BI-COLOR GREEN CON’T 


PLED-YR44FL-2 

-3 

S0D-76L 

Diffusing 2.1 

30 

- - 1 2.2 

- - 1.6 3.5 

PLED-YR44GI-2 

S0D-77L 

Diffusing 2.1 

30 

- - 1 2.2 

-3 




- - 1.6 3.5 

BI-COLOR: GREEN (X 

= 565nm, GaP:N) HYPER-RED (X=650nm, GaAIA 

s) 

PLED-T512B 

S0D-63A 

Diffusing 



GREEN 


2.1* 

60 

- - 3* - 

HYPER-RED 


1.75 

100 

- - 3 - 

PLED-TR12E 

S0D-75B 

Diffusing 



GREEN 


2.1* 

60 

- - 1* - 

HYPER-RED 


1.75 

100 

- - 1 - 


S0D-76A Diffusing 


GREEN 



2.1* 

60 

— 

_ 

1* 

_ 

HYPER-RED 



1.75 

100 


- 

1 

- 

PLED-TR12G 

S0D-77A 

Diffusing 







GREEN 



2.1* 

60 

— 

— 

1* 

— 

HYPER-RED 



1.75 

100 

- 

- 

1 

- 

PLED-TR42DL 

S0D-74L 

Diffusing 







GREEN 


2.1* 

60 

~ 

— 

1* 

— 

HYPER-RED 



1.75 

100 

- 


1 

- 


*lF=20mA 

NOTE; Each visible LED is also available at Lower Luminous Intensity than specified in the above tables. For these 
LEDs with no specified luminous intensity, the same type number is used, but with the last two characters left 
blank. For example, if a PLED-G313A-6 with no specified luminous intensity is required, the type number 
becomes PLED-G313A. 


SEMICONDUCTOR LASERS (in order of wavelength) 


Type 

CQL73 

CQF22 

CQL3Q 

CQL20 

CQL21 

0F945 

CQF23 

CQL70A 

CQL75 

CQL60A 

CQL71A 

CQL61A 

CQL72A 

CQL62A 

CQL31A 

516CQF-B 

CQF52 

CQF51 

CQF56 

CQF50 

CQF55 

CQF58 

CQF53 

CQF57 


Wave- 

Output 

Thestiold 



Spectral 

Beam 


Lengths 

Power (mW 

Current 

Mode 

Risetime 

Linewidth 

Diverge 

Special 

(^m) 

2 drv/mA) 

(mA) 

Pattern 

(ns) 

(nm) 

(deg/NA) 

Features 

0.79 

1@50 

40 

Multi 

0.5 

<2 

<0.6mrad 

Mini collimator pen 

0.79 

2@50 

40 

Multi 

0.5 

<2 

- 

FC or SMA connector 

0.79 

2@60 

40 

Multi 

0.5 

<2 

< 0.3 mrad 

Collimator pen 

0.79 

3®50 

40 

Multi 

0.5 

<2 

35°x12° 

SOT-241 (9mm) 

0.79 

3@50 

40 

Multi 

0.5 

<2 

35°x12° 

SOT-242 (5.6mm) 

0.82 

1@100 

70 

Multi 

1.0 

6 

<0.2 mrad 

Collimator pen 

0.82 

2@80 

70 

Multi 

1.0 

6 

- 

FC or SMA connector 

0.82 

2@90 

70 

Multi 

1.0 

6 

<0,3 mrad 

Collimator pen 

0.82 

2@90 

70 

Multi i 

1.0 

6 

<0.3 mrad 

Mini collimator pen 

0,82 

5@90 

70 

Multi 

1.0 

6 

40°x35° 

SOT-148D (9mm) 

0.82 

10@120 

90 

Multi 

1.0 

6 

<0.3 mrad 

Collimator pen 

0.82 

20@120 

90 

Multi 

1.0 

6 

32°x25° 

SOT-148D (9mm) 

0.82 

20® 130 

100 

Multi 

1.0 

6 

<0.3 mrad 

Collimator pen 

0.82 

40® 130 

100 

Multi 

1.0 

6 

22°x7.5° 

S0T-148D (9mm) 

0.83 

20® 100 

60 

Single 

1,0 

0.5 

<0.3 mrad 

Collimator pen 

0.85 

3@90 

70 

Multi 

0.5 

6 

- 

TO-5; MM pigtail 

1.3 

0.3® 30 

25 

Multi 

0.5 

- 

- 

TO-5; SM pigtail 

1.3 

1.5@35 

25 

Multi 

0.5 

4 

- 

TO-5; SM pigtail 

1.3 

1.5@50 

- 

Multi 

- 

- 

- 

DIL-14: SM pigtail 

1.3 

2®35 

25 

Multi 

0.5 

5 

- 

TO-5: MM pigtail 

1.3 

2®50 

- 

Multi 

- 

- 

- 

DIL-14: MM pigtail 

1.55 

1@60 

- 

Multi 

- 

- 

- 

DIL-14: SM pigtail 

1.55 

1.5® 40 

25 

Multi 

0.5 

6 

- 

TO-5: SM pigtail 

1.55 

1.5@60 

- 

Multi 

- 

_ 

- 

DIL-14; MM pigtail 
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OPTOELECTRONIC DEVICES 

CLAIREX MAKES THEM ALU 


PHOTOCONDUCTIVE 


CELLS 

PHOTODIODES 

Clairex offers a complete line of cells with / V \ 

spectral response in the visible and near [ 1 

infrared ranges. Units are available in a 1 / 

variety of sizes, in plastic, metal or glass \ J 

packages with varying resistance and vol- \ 

tage combinations. 

A series of silicon planar photodiodes that / \ 

may be operated in either the diode or 1 ■mi* 1 

voltaic mode as well as a series of V I / 

monolithic integrated circuits for use as \ | y 

silicon digital output detectors. 




OPTOISOLATORS - OPTOCOUPLERS - PHOTOMODS 


These three terms are used interchangeably to 
describe a device that utilizes a high quality, 
long-life light source with a photodetector in a 
single, light-tight encapsulated or hermetic 
package. Variations in output of the light 
source produce changes in the output of the 


photodetector. Thus the input and output cir- 
■ cuits are isolated from each other electrically. 
Clairex offers a line of standard units with a 
variety of electrical characteristics in a variety 
of packages, as well as engineering assistance 
to produce custom units. 


PHOTOTRANSISTORS 

Clairex manufacturers several generic se¬ 
ries of phototransistors in plastic and her¬ 
metically sealed packages that can be pro¬ 
duced with or without lenses, In addition, 
.custom units can be produced to meet 
your specific requirements. 



PHOTODARLINGTONS 

Standard and custom photodarlingtons are 
also available in the same variety of pack¬ 
ages as transistors. 



OPTICAL INTERRUPTERS 


Optical interrupters are similar to optoisolators 
in that they contain a photodetector and a light 
source with an air gap between the two so that 
a light beam can be interrupted by a mechani¬ 


cal device. Clairex offers a wide variety of 
packages, mountings, and configurations with 
a variety of electrical characteristics in each 
package. Custom units available too. 




OPTO ARRAYS 

Clairex welcomes inquires for custom de¬ 
signed arrays of emitter and sensor chips. 
We supply arrays positioned in precise pat¬ 
terns or multiple chip patterns designed 
with close and precise spacing and with 
multiple lead headers, ceramic or PC board 
substrate or with molded boards and hous¬ 
ings. 



OPTO CHIPS 

Clairex offers a broad range of standard 
designs of photovoltaic, photodoide 
phototransistor, and photodarlington 
chips. Custom chip design capabilities 
also exist. All chips have gold backing suit¬ 
able for either eutectic or conductive epoxy 
ohmic die attachment. 


LIGHT EMITTING DIODES 


Clairex supplies a series of LED’s that are 
designed for a variety of optoelectronic 
applications. Some units are designed to 
emit light in the visible red spectrum, some 


at 800 nanometers and others at 940 
nanometers. Selection of the proper unit 
depends upon the application. 




For detailed specifications, write or call 

CLAIREX ELECTRONICS, A Division of Clairex Corporation 

560 South Third Avenue, Mount Vernon, NY 10550 
@ Telephone (914) 664-6602 • FAX: 914-664-6449 
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• Photoconductive Cells 

• Interrupter Switches 

• Phototransistors and 
Photodarlingtons 

• Selenium Photovoltaic Cells 

.vactrois (Opto Isolators) ^ ^ INDUSTRY’S BROADEST OPTOELECTRONIC LINE 

• Standard Silicon and Blue-Enhanced Photovoltaic Cells, Blue-Enhanced Photodiodes, and PIN Photodiodes 


RETROREFLECTIVE & INTERRUPTER SWITCHES (SLOTTED) 

Standard and custom optical switches—infrared GaAs LED and silicon photo¬ 
transistor interrupters available in sealed housing of l-R transmitting plastic or 
opaque plastic with open apertures. Three retro styles; arrow, TO-18, and cubic. 

^'1 

m 

4 ^ 60% Actual Size 

PHOTOCONDUCTIVE CELLS 

Vactec light dependent resistors (LDR's) are available in three hermetic enclo¬ 
sures (TO-18, TO-5, TO-8) and 4 ceramic types. Ceramic types have automati¬ 
cally inserted wires which insure perfect contact integrity. Six materials of CdS, 
CdSe and CdSeS-CdS mixtures with spectral response peaks from 565-735 nm. 
Each material has a variety of sensitivities to satisfy all requirements. 


99 

Actual Size 

SILICON PHOTOVOLTAIC CELLS 

Three processes: BLUE ENHANCED, LOW CAPACITANCE, STANDARD SOLAR. 
All available in a variety of hermetic, ceramic, as chips, or with flying leads. The 
BLUE ENHANCED cells are unique large area detectors with high U-V sensitivity 
to as low as 200 nm. Almost non-existent U-V enhancement effect with stability 
equivalent to high quality photodiodes. LOW CAPACITANCE cells have 
fast response less than 15fiS with 10KQ load The high shunt impedance 
is desirable for driving amplifiers. SOLAR cells have high Vqc at low 
illumination (typ 200mV at ,05mW/cmO, Linear over wide illumination 
range. 

m// 


PHOTOTRANSISTORS - LED’S - PHOTODARLINGTONS - 
LIGHT ACTIVATED SWITCHES (LAS) 

Phototransistors and photodarlingtons are NPN passivated—4 chip sizes of 25,40, 
50, and 60, mil square in TO-18, ceramic, coaxial, and lateral (side looking) pack¬ 
ages. High light current at very low drive current ideal for instrumentation applica¬ 
tions. GaAs l-R LED’s with excellent stability in TO-18, T-1, T-I^A, lateral packages. 
LAS (light activated switches) have high sensitivity with Schmitt Trigger output. 
New-high power GaAIAs l-R LED’s in TO-18, T-1, T-I^A packages. 

1 \ 

9 $ 1 

Actual Size 

PHOTODIODES 

BLUE ENHANCED photodiodes are extremely low dark current devices with 
excellent response in the U-V. Less than 10pA (Iq) for small chips. Large 
area diodes (VTB5051) 14.8mm^ active area with 1.2A/(W/cm^) at 365nm 
and Iq of 250pA max. FAST photodiodes have low capacitance. Use with 
reverse bias for fast response time and excellent linearity. Ideal tor 
remote l-R sensor digital controls. 



Actual Size 

VACTROLS 

Optical couplers using LED's, neons, or incandescent lamps as the emitter and 
Vactec photoconductive cells (LDR’s) as the detector. For noiseless switching 
and signal monitors for audio. Neon types to sense telephone ring, LED types for 
triac gate control. Incandescent types for low cost true RMS sensor as voltage 
regulator or control of constant wattage heater. Five package types include 2 
hermetic. 

"" Actutl Size 



SELENIUM PHOTOVOLTAIC CELLS 

Large area detectors for direct meter drive or in conjunction with amplifier. 
Spectral response peaks at 575 nm and is close to visible response. 
Available with integral #102 filter to match standard observer curve (CIE). 
Available in many flat or round cells with or without leads—also in 9 
package styles including 2 hermetic. 

oo 

3 

40% Actual Size . 

WRITE FOR CUSTOM DETECTORS OR ASSEMBLIES ALL PRODUCTS | 


vactec 


10900 Page Blvd. • St, Louis, Mo. 63132 • (314) 423-4900 • TWX 910-764-0811 • FAX (314) 423-3956 
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HTIHEI inc. OPTICAL SWITCHES 

II I I HYBRID ELECTRONICS DIVISION __ 


Box 5000 

1495 Steiger Lake Lane 
Victoria, MN 55386 

Phone: 612-443-2500 
FAX: 612-443-2668 


OPTICAL 

SWITCH 

APPLICATIONS 


OPTICAL 

SWITCH 

FEATURES 


HEI has been designing and building optical switches and 
assemblies to the strictest industrial and military standards for 20 
years. Today HEI produces standard optical switches in seventeen 
basic configurations with over 100 variations, including direct 
replacement parts for most industry standard switches. 

The company is also a leader in designing and building custom 
optical switches for special application requirements. Compact, 
accurate and dependable HEI optical switches are suitable for any 
optical switching application. 


■ Optical Encoding 

■ Limit Switching 

■ Paper Tape Readers 

■ Paper Passage Detector 

■ Rotational Speed Monitoring 

■ Over 100 packaging and 
electrical variations 

■ TTL, DTL, CMOS and Analog 
Outputs 


■ Counter Circuits 

■ Flow Metering 

■ Precision Position Detection 

■ End-of-Tape Detection 


■ Pin or Wire Leads (12-in. 
standard) 

■ Variety of Gap Sizes 

■ Special Aperture Designs 


CUSTOM 

OPTICAL 

SWITCHES 


HEI CUSTOM 
APPLICATION 
EXPERIENCE 


HEI also offers complete custom 
design and build services. From 
prototype to final production, HEI 
engineers assist customers in 
development of reliable and eco¬ 
nomical designs. The HEI custom 
optical switch process offers 
design options to customers in 
four categories. HEI engineers 
assist in setting specifications, 
and then develop prototypes for 
application testing. 

Mechanical— 

selection of housing size and 
format, mounting detail 

Electrical— 

signal characteristics, input/ 
output requirements 

Optical— 

number of channels, light 
frequency, aperture size, 
sensor distance 

Interface— 

lead length-pin, wire or 
connector 

■ Photo Arrays 

■ Vertical Format Readers 

■ Optical Encoders 

■ End-of-Tape Sensors 

■ Ribbon Edge Sensors 



■ Card and Tape Readers 

■ Drip Sensors 

■ Precision Position Sensing 

■ Indexing 

■ Linear Measurement 
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PARTIAL LIST OF 100 SWITCHES 

1 l-nrr I I t i « I V |BV__ |BV . I 


Characteristic 

IcON 

IcOFF 

tON 

tOFF 

Vce (SAT) 

Vp (LED) 

BV 

CEO 

BV 

ECO 

•c 

GAP 

Schematic 

Output 

Test 

Conditions 

Rl = 

As 

Shown 

0 

Vce 

As Shown 
If = 0 

If: = 20mA 

Rl = Ikn 

•c 

As Shown 

If - 35mA 

Ip 

As Shown 






Units 

mA 

V 

nA 

V 

//S 

V 

(SAT) 

mA 

V 

mA 

V 

mA 

IN. 



HEI 

MIN 

TYP 

ip 

VcE 

TYP 

Vce 

(td+tr) 

(t.i+tf) 

MAX 

Ic 

MAX 

If 

MIN 

MIN 

MAX 

NOM 


TYP 

TYP 

□ 

10501 

.5 

1.0 

35 

5 

<100 

5 

200 

300 

.4 

.5 

1.5 

40 

20 

5 

5 

.060 

12 

Transistor 


.5 

1.0 

35 

5 

<100 

5 

200 

300 

.4 

.5 

1.5 

40 

20 

5 

5 

.060 

12 

Transistor 


1.5 

^9 


B 

Bnrn 

5 


350 

1.0 

.5 

1.5 



5 

5 

jgSfil 

m 

Darlington 


lEI 

^1 

1^1 

B 


B 

350 

350 

1.0 

B 



nail 

5 

5 


m 

Darlington 

m 


Bi 

m 

1^ 

B 

Bnrn 

B 

20 

120 

<1 

.5 

1.5 

40 

B 

5 

B 


m 

Amplifier 



la 


B 

Btstsi 

B 


120 

<.1 

B 

B 


B 

5 

B 


m 




.5 

m 

BSi 

5 

BBSl 

5 


300 

.4 

.5 




5 

B 


m 


2^^ 

.5 

m 

1^ 

5 

BfB!3 

5 


300 

.4 

.5 

B 


20 

5 

5 

.200 

m 


10510 

BEI 

Bfil 


B 


B 


250 

1.0 

.5 



20 

5 

5 


m 

Darlington 

*10512 

Bl 



5 

BtSI 

B 


200 

1.0 

B 

1.5 

40 


5 



13 


10514 

IcfSl 

m 


a 

BtBSl 

B 



Bl 

B 

1.5 


B 

B 


KBl 

D 

ESIsEBBI 


1^1 

m 


B 

BnfBl 

5 


HS3I 

Bl 

.5 



B 

5 

B 


IB 







H 




Hmn 

B 

B 

1.5 

40 

B 

B 



B 




N1 

2.0 

O 






B 

1.5 

40 

B 

B 



B 





B 

H 


5 

20 

120 

<1 

B 

D 

B 

B 

B 



B 



■ 


B 

H 


5 

20 

120 


B 


B 

B 

B 

50 


B 






H 


5 

10 

50 


B 

D 






B 

ISSHHHI 




N1 

3.0 

5 

N2 

5 

' 

15 

40 

B 

.5 







B 

Schmitt 

Trigger 




3.0 

5 

N2 

B 



B 

B 

B 

D 





B 





4.5 

5 

<100 

B 




B 


m 

B 




B 






4.5 

5 

<100 

B 




B 

B 

m 





B 

itHnfflllHHIIIIi 



N1 

3.0 

5 

N2 

B 




B 

B 

m 


5 



B 


PKG17 

t 

10701 

1.0 

2.5 

35 

5 

<100 

5 

20 

250 

.5 

.5 

1.5 

40 

25 

5 

15 

.125 

12 

Transistor N3 

.5 

1.0 

150 

250 

.500 

10702 

2 

4.5 

35 

5 

<100 

5 

25 

350 

1.0 

.5 

1.5 

40 

20 

5 

30 

.125 

13 

Darlington N3 

2 

3.0 

250 

300 

.500 

10703 

4.5 

4.5 

35 

5 

<100 

5 

10 

80 

.1 

.5 

1.5 

40 

25 

5 

100 

.125 

14 

Amplifier N3 

2 

4.5 

40 

80 

.500 

10704 

N1 

2.0 


5 

N2 

5 

50 

25 

.1 

.5 

1.5 

40 

30 

5 

50 

.125 

15 

Schmitt 

Trigger N3 

3.0 

50 

35 

.500 

10710 











1.55 

50 






LED 


THE HEI QUALITY COMMITMENT 

HEI has instituted a statistical process manufacturing control 
system to insure that each component meets performance 
specifications dependably and consistently. The company performs 
100-percent electrical inspection of every device before shipment. 
As a result of these quality assurance processes HEI has been 
qualified as a dock-to-stock supplier by a number of original 
equipment manufacturers. 

[QIHEI inc. 

I I . IJ HYBRID ELECTRONICS DIVISION 


* 12-Inch 
28-AWG wires 
custom lengths 
available 


N1 Schmitt trigger typical switch 
threshold (Ipfied)) mA 
N2 Schmitt trigger quiescent 
current = 1.2mA TYP. 

N3 10710 was used as the light 
source Ip = 35mA Vce * 5V 
Standard Aperture .060 GAP .010 x .040" 
Standard Aperture .200 GAP .020 x .040* 
ENVIRONMENTAL SPECIFICATIONS 
Operating Temperature 0—70®C 
Storage Temperature -40—+80®C 
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3700 


ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


NEC Electronics Inc. 

^ ^ m J 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 


Light Emitting Diodes 

Remote Control 


Part 

Number 

Material 

Features 

Absolute Maximum Ratings 
(T, = 25®C) 

Typical Characteristics (T. = 25 °C) 

VpTYP.(V) 
(Ip=30 mA) 

l„TYP.(pA) 
(V„ = 3V) 

Xp TYP.(nm) 
(Ip = 30 mA) 

P, TYP. (mW) 
(Ip = 30 mA) 

Pd (mW) 

l,(mA) 

T.„(‘>C) 

SE301A 

GaAs 

High output 

High reliability 

150 

100 

-65 to +125 

1.2 

(Ip = 50 mA) 

0.01 

940 

(Ip = 50 mA) 

6 

(Ip = 50 mA) 

SE302A 

GaAs 

Mini size 

75 

50 

-30 to +80 

1.2 

0.01 

940 

1.5 

SE303A-C 

GaAs 

High output 

Wide radiation angle 

150 

100 

-40 to +100 

1.25 

(Ip = 50 mA) 

0.01 

(V„ = 5V) 

940 

(Ip = 50 mA) 

8 

(Ip = 50 mA) 

SE304 

GaAs 

Lateral direction output 

100 

50 

-40 to +100 

1.2 

0.01 

940 

1.5 

SE306 

GaAs 

Lateral direction output 
with a lens 

100 

50 

-40 to +100 

1.1 

(Ip = 10 mA) 

0.01 

940 

(Ip = 10 mA) 

0.5 mW/sr 
(Ip = 10 mA) 

SE307-C 

GaAs 

ULTRA High output 
Narrow radiation angle 

150 

100 

-40 to +100 

1.25 

(Ip = 50 mA) 

0.01 

(Vp = 5V) 

940 

(Ip = 50 mA) 

30 mW/sr 
(Ip = 50 mA) 

SE308 

GaAs 

Small package 

Lateral direction output 

100 

50 

-40 to +100 

1.14 

(Ip = 20 mA) 

0.01 

940 

(Ip = 20 mA) 

0.85 mW/sr 
(Ip = 20 mA) 

SE310 

GaAs 

! 

High output 

Small package 

150 

60 

-40 to +100 

1.25 

(Ip = 50 mA) 

0.01 

(Vh = 5V) 

940 

(Ip = 50 mA) 

11 mW/sr 
(Ip + 50 mA) 

SE313 

GaAs 

ULTRA High output 
Middle radiation angle 

150 

100 

-40 to +100 

1.25 

(Ip = 50 mA) 

0.01 

(V„ = 5V) 

940 

(Ip = 50 mA) 

25 mW/sr 
(Ip = 50 mA) 

SE1003-C 

GaAIAs 
on GaAs 

ULTRA High output 
Wide radiation angle 

150 

100 

-40 to +100 

1.27 

(Ip = 50 mA) 

0.01 

(V„ = 5V) 

950 

(Ip = 50 mA) 

20 mW/sr 
(Ip = 50 mA) 


PiN Photo Diodes 

Remote Control 


Part 

Number 

Features 

Absolute Maximum Ratings 
(T. = 25®C) 

Typical Characteristics (T^ = 25’’C) 

S„TYP* 

(liA) 

{V„ = 5V) 

l,(nA) 

(V„=10V) 

t, (ns) 

(R,= 1 kO) 
(V„=5V) 

V„ 

(V) 

Po 

(mW) 

("O 

PH302 

Low cost PIN photo diode 

32 

150 

-40 to +80 

6 

(S = 50 nA/lx) 

to 30 

50 

PH302B 

Low cost PIN photo diode 

PH302 with visible cut filter 

32 

150 

- 40 to + 80 

5 

(S = 32 nA/lx) 

to 30 

50 

PH302C 

Low cost PIN photo diode 

Built-in visible cut filter 

32 

150 

-40 to +80 

5 

(S = 32 nA/lx) 

to 30 

50 

PH309 

Low cost PIN photo diode 

Small Package with Lens 

Built-in visible cut filter 

32 

150 

-40to+80 

5 

(S = 32 nA/lx) 

to 10 

30 

PH310 

Low cost PIN photo diode 

Ultra Small Package with Lens 
Built-in visible cut filter 

32 

150 

-40 to +100 

5 

(S = 32 nA/lx) 

to 10 

30 

PH320 

Low cost PIN photo diode 

Ultra Small Package with Lens 
Built-in visible cut filter 

32 

150 

-40 to +100 

4.3 

to 10 

30 


•Measured with an infrared LED (Xp = 940 nm). 

* ‘Measured with a tungsten filament lamp operated at a color temperature of 2 854 K. 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


NEC Electronics Inc. 

m J 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 


PIN Photo Diodes (cont.) 

Optical Disk 





Absolute Maximum Ratings 

Typical Characteristics (T^ = 25®C) 





(T. = 25«C) 


l„(nA) 

S(A/W) 

t„ t, (ns) 

Part 


Vr 

P 

"^opt 


v„ 


Vr 

X 



Vr 

R 


Number 

Features 

(V) 

(mW) 

(*C) 

("O 

(V) 

Max. 

(V) 

(nm) 


Typ. 

(V) 

(kO) 

Typ. 

PH311 

Small Package 

Multi Detecting Area 

20 

20 

-20 to +80 

-40 to +100 

15 

4 

15 

780 

0.3 

15 

1 

1 

PH312 

Small Package 

Multi Detecting Area 

20 

20 

- 20 to + 80 

- 40 to +100 

15 

4 

15 

780 

0.52 

15 

1 

1 

PH313 

Small Package 

Multi Detecting Area 

20 

20 

-20 to +80 

-40 to +100 

15 

4 

15 

780 

0.52 

15 

1 

1 

PH314 

Small Package 

Multi Detecting Area 

20 

20 

-20 to +80 

-40 to +100 

15 

4 

15 

780 

0.52 

15 

1 

1 


Photo 'h'ansistors 


Part 

Number 

Features 

Absolute Maximum Ratings 
(T, = 25®C) 

Typical Characteristics (T^ = 25®C) 

icEo (nA) 
Vc.= 10V 

L = 0 

Vcc».,(V) 

(L = 1000 lx) 

k(pA) 

V„ = 2V 
(L = 100lx) 

Pc 

(mW) 

(mA) 

Vcco 

(V) 

T.« 

CO 

PH101 

High sensitivity 
(Darlington Tr.) 

100 

50 

20 

-30 to +80 

to 500 
(Vce=15V) 

to 1.5 

10 m A to 

PH 102 

High speed 

100 

40 

20 

-30 to +80 

to 200 

to 0.3 

50 to 

PH 103 

High sensitivity 
(Darlington Tr.) 

100 

50 

30 

-40 to +100 

to 400 

to 1.5 

2 mA to 

PH 104 

High speed 

100 

40 

30 

-40 to +100 

to 100 

to 0.3 

20 to 

PH 105 

High reliability 

150 

50 

30 

-40 to +100 

to 200 

to 0.3 

500 to 

(VcE=10V) 

PH 106 

High speed 

Built-in visible cut filter 

100 

40 

30 

-40 to +100 

to 100 

to 0.3 

60 to 

PH107 

High sensitivity 

Built-in visible cut filter 

100 

50 

30 

- 40 to +100 

to 400 

to 1.5 

10 mA to 

PH 108 

Small package 

High speed 

100 

40 

30 

-40 to +100 

to 100 

to 0.3 

(lc = 0.5 mA) 

(H = 5mW/cm^) 

0.3 mA to 

(Vce = 5V) 

(H = 0.5mW/cm2) 

PH110 

Small package 

Built-in visible cut filter 

100 

40 

30 

-40 to +100 

to 100 

to 0.3 

(lc = 200|iA) 

(H = 5|iW/cm2) 

200 pA to 

(Vce = 5V) 

(H = 0.5pW/cm2) 


Photo ICs 

Photo Interrupter 


Part 

Number 

Features 

Absolute Maximum Ratings 
(T, = 25®C) 

Typical Characteristic (T, = 25°C) 

IcCL (mA) 

(Vcc = 5V) 

Vol(V) 

(loL = 16mA) 

(Vcc = 5V) 

Vcc 

(V) 

(mA) 

^opt 

CC) 

PH502HR 

Built-in Schmitt Trigger circuit 

Active “HIGH” 

Built-in pull up resistor 

17 

50 

-30 to +85 

to 5 

to 0.4 

PH502HC 

Built-in Schmitt Trigger circuit 

Active “HIGH” 

Open collector output 

17 

50 

-30 to +85 

to 5 

to 0.4 

(Rl = 280O) 
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3700 


ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 

NEC Electronics Inc. 

m J 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 


Photo ICs (cont.) 

Photo Interrupter 


Part 

Number 

Features 

Absolute Maximum Ratings 
(T3 = 25°C) 

Typical Characteristic (T 3 = 25*?C) 

IccL (mA) 

(Vcc = 5V) 

Vo.(V) 

(U = 16mA) 

(Vcc = 5V) 

Voc 

(V) 

lo. 

(mA) 

^opl 

(“O 

PH502LR 

Built-in Schmitt Trigger circuit 

Active “LOW” 

Built-in pull up resistor 

17 

50 

-30 to +85 

to 5 

to 0.4 

PH502LC 

Built-in Schmitt Trigger circuit 

Active “LOW” 

Open collector output 

17 

50 

-30to +85 

to 5 

to 0.4 

(Rl = 280O) 


Optical Disk 


Part 

Number 

Features 

Absolute Maximum Ratinas 

Typical Characteristics (T, = 25®C) 

(T3 = 25®C 

■■ 

fr 

Ice 

Typ. 


(MHz) 

Typ. 

Vo (mV) 

S (A/W) 

v„ 

(V) 

P 

(mW) 

Top. 

CO 

(-C) 

R, 

(kC) 

R, 

(kQ) 

(V) 

l|N 

(pA) Min. 

X 

(nm) Typ. 

PH503 

Built-In l-V Amplifiers 
Small transparent 

16 pin plastic package 

20 

20 

-20 to +80 

-40 to +100 

14.1 

18 

13 

2.5 + 0.1 

2 

1.7 80 

780 0.3 


Optoisolators 

Can Type 


Part 

Number 

Features 

Absolute Maximum Ratings (T 3 = 25^C) 

Electrical Characteristics (T, = 25®C) 

BV(V,„,) 

iF(mA) 

Ic (mA) 

CTR (%) 

t, (PS) 

(Typ.) 

t, (ps) 
(Typ.) 

PS1001 

5 pin, 

Hermetic CAN 

1 k (DC) 

60 

50 

20 to 

5 

5 


Multichannel Type 


Part 

Number* 

Features 

Absolute Maximum Ratings (T 3 = 25°C) 

Electrical Characteristics (T, = 25^C) 

BV(V_) 

i,(mA) 

lc(mA) 

CTR (%) 

t,(ps) 

(Typ.) 

t,(ps) 

(Typ.) 

PS2501-1 

PS2501L-1 

4 pin DIP 

1 channel 

5k 

80 

50 

80 to 600 

3 

5 

PS2501-2 

PS2501L-2 

8 pin DIP 

2 channels 

PS2501-3 

PS2501L-3 

12 pin DIP 

3 channels 

PS2501-4 

PS2501L-4 

16 pin DIP 

4 channels 

PS2502-1 

PS2502L-1 

4 pin DIP 

1 channel 

5k 

80 

200 

200 to 

100 

100 

PS2502-2 

PS2502L-2 

8 pin DIP 

2 channels 

5k 

80 

160 

200 to 

100 

100 

PS2502-3 

PS2502L-3 

12 pin DIP 

3 channels 

PS2502-^ 

PS2502L-4 

16 pin DIP 

4 channels 

PS2503-1 

PS2503L-1 

4 pin DIP 

1 channel 

5k 

50 

30 

100 to 400 

8 

(R^^IOkO) 

60 

(RL=10kQ) 


*L suffix designates lead formed (gullwing) package for surface mount applications. 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


NEC Electronics Inc. 

^ ^ M J 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 


Optoisolators (cent.) 

Multichannel Type (cent.) 




Absolute Maximum Ratings (Ta = 25*’C) 

Electrical Characteristics (T, = 25®C) 

Part 

Number* 

Features 

BV(V,„J 

l,(mA) 

Ic (mA) 

CTR (%) 

tr(|JS) 

(Typ.) 

t. (ps) 
(Typ.) 

PS2503-2 

PS2503L-2 

8 pin DIP 

2 channels 







PS2503-3 

PS2503L-3 

12 pin DIP 

3 channels 

5k 

50 

30 

100 to 400 

8 

(RL=10kO) 

60 

(RL=10kQ) 

PS2503-4 

PS2503L-4 

16 pin DIP 

4 channels 







PS2505-1 

PS2505L-1 

4 pin DIP 

1 channel 







PS2505a-2 

PS2505aL-2 

8 pin DIP 

2 channels 

5k 

±80 

50 

80 to 600 



PS2505-3 

PS2505L-3 

12 pin DIP 

3 channels 

3 

5 

PS2505-4 

PS2505L-4 

16 pin DIP 

4 channels 







PS2506-1 

PS2506L-1 

4 pin DIP 

1 channel 

5k 

±80 

200 

200 to 

100 

100 

PS2506-2 

PS2506L-2 

8 pin DIP 

2 channels 






1 —^- 

PS2506-3 

PS2506L-3 

12 pin DIP 

3 channels 

5k 

±80 

160 

200 to 

100 

100 

PS2506-4 

PS2506L-4 

16 pin DIP 

4 channels 








*L suffix designates lead formed (gullwing) package for surface mount applications. 


Surface Mount Type 




Absolute Maximum Ratings (Ta = 25°C) 

Electrical Characteristics (T, = 25®C) 

Part 

Number** 

Features 

BV(V,„,,) 

l,(mA) 

lc(mA) 

CTR (%) 

t.(ps) 

(Typ.) 

t. (ps) 
(Typ.) 

PS2701-1 

PS2701-1-E3 

PS2702-1-E4 

Surface mount 

1 channel 







PS2701-2 

Surface mount 

2 channels 

2.5 k 

50 

80 

50 to 300 

3 

5 

PS2701-4 

Surface mount 

4 channels 







PS2702-1 

PS2702-1-E3 

PS2702-1-E4 

Surface mount 

1 channel 

2.5 k 

50 

200 

200 to 

100 

100 

PS2702-2 

Surface mount 

2 channels 

2.5 k 

50 

160 

200 to 

100 

100 

PS2702-4 

Surface mount 

4 channels 







PS2703-1 

PS2703-1-E3 

PS2703-1-E4 

Surface mount 

1 channel 

2.5 k 

50 

30 

50 to 4000 

10 

(Rl= 1 kQ) 

10 

(Rl= 1 kO) 

PS2703-2 

Surface mount 

2 channels 


**E3, E4 suffix denote tape and reel versions. Please consult data book. 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


NEC Electronics Inc. 

E"'® St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 


Optoisolators (cont.) 

Surface Mount Type 




Absolute Maximum Ratings (T^ = 25*’C) 

Electrical Characteristics (J^ = 25^C) 

Part 

Number** 

Features 

BV (V,,,) 

Ip(mA) 

Ic (mA) 

CTR(o/o) 

t, (|iS) 

(Typ.) 

(Typ.) 

PS2703-4 

Surface mount 

4 channels 

2.5 k 

50 

30 

50 to 400 

10 

(Rl= 1 kQ) 

10 

(Rl= 1 kQ) 

PS2705-1 

PS2705-1-E3 

PS2705-1-E4 

Surface mount 

1 channel 







PS2705-2 

Surface mount 

2 channels 

2.5 k 

±50 

80 

50 to 300 

3 

5 

PS2705-4 

Surface mount 

4 channels 







PS2706-1 

PS2706-1-E3 

PS2706-1-E4 

Surface mount 

1 channel 

2.5 k 

±50 

200 

200 to 

100 

100 

PS2706-2 

Surface mount 

2 channels 

2.5 k 

±50 

160 

200 to 

100 

100 

PS2706-4 

Surface mount 

4 channels 






PS2707-1 

PS2707-1-E3 

PS2707-1-E4 

Surface mount 

1 channel 





10 

10 

PS2707-2 

Surface mount 

2 channels 

2.5 k 

50 

30 

50 to 400 

(Rl= 1 kQ) 

(Rl= 1 kQ) 

PS2707-4 

Surface mount 

4 channels 








* *E3, E4 suffix denote tape and reel versions. Please consult data book. 


6 Pin Type 


Part 

Number* 

Features 

Absoiute Maximum Ratings (Ta=: 25*^0) 

Eiectricai Characteristics (Ta = 25®C) 

BV(V_) 

iF(mA) 

lc(mA) 

CTR (%) 

t,(ps) 

(Typ.) 

t.(MS) 

(Typ.) 

PS2010 

MCT2 

4N25 


2k 

80 

100 

20 to 

4 

4 

PS2601 

PS2601L 

with base pin 

5k 

80 

50 

80 to 600 

3 

5 

PS2602 

PS2602L 


PS2603 

PS2603L 

with base pin 

5k 

80 

200 

200 to 

100 

100 

PS2604 

PS2604L 


PS2605 

PS2605L 

with base pin 

5k 

±80 

50 

80 to 600 

3 

5 

PS2606 

PS2606L 


PS2607 

PS2607L 

with base pin 

5k 

±80 

200 

200 to 

100 

100 


*L suffix designates lead formed (gullwing) package for surface mount applications. 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


NEC Electronics Inc. 

401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 


Optoisolators (cont.) 

6 Pin Type 


Part 

Number 

Features 

Absolute Maximum Ratings (Ta = 25*’C) 

Electrical Characteristics (T 3 = 25**C) 


Ip(mA) 

lo (mA) 

CTR (%) 

tpHL (ns) 

(Typ.) 

tpHL (ns) 
(Typ.) 

PS2608 

PS2608L 

with base pin 

5k 

±80 

200 

200 to 

100 

100 

PS2621 

PS2621L 

with base pin 

5k 

150 

50 

20 to 50 

3 

5 

PS2622 

PS2622L 


PS2625 

PS2625L 

with base pin 

5k 

±150 

50 

20 to 50 

3 

5 

PS2626 

PS2626L 


PS2633 

PS2633L 

with base pin 

5k 

80 

150 

1000 to 15000 

100 

100 

PS2634 

PS2634L 


PS2651 

with base pin 

5k 

80 

50 

50 to 400 

3 

5 

PS2652 


PS2653 

with base pin 

5k 

80 

200 

200 to 

100 

100 

PS2654 



•L suffix designates lead formed (gullwing) package for surface mount applications. 


High Speed Type 


Part 

Number 

Features 

Absolute Maximum Ratings (T3=:25*’C) 

Electrical Characteristics < 

T 3 = 25°C) 

BV(V,„,3) 

l,(mA) 

lo (mA) 

CTR (o/o) 

tpHL (ns) 
(Typ.) 

fpHL (ns) 
(Typ.) 

PS2006B 

(6N136) 

8 pin DIP 

3k 

25 

8 

15 to 

0.3 

0.8 

PS2041 

6 pin DIP 

2.5 k 

25 

8 

15 to 

0.3 

0.8 

PS2043 

8 pin DIP 

PS2044 

8 pin DIP, 

(alternate pinout) 


Uitra High Speed Type 


Part 

Number 

Features 

Absolute Maximum Ratings (T 3 = 25°C) 

Electrical Characteristics (T 3 = 25^C) 

BV(V,_) 

Ip(mA) 

lo (mA) 

CTR (o/o) 

tpHL (ns) 
(Typ.) 

fpHL (ns) 
(Typ.) 

PS2007B 

(6N137) 

8 pin DIP, 
logic output 

2.5 k (DC) 

10 

50 

600 

50 

i 

50 


Photo SCR Coupier 


Part 

Number 

Features 

Absolute Maximum Ratings (T 3 = 25°C) 

Electrical Characteristics (T 3 = 25°C) 

BV(V_) 

V„™(V) 

It (mA) 

IprCmA) 

ton (ns) (Typ.) 

PS3001 ( 1 ) 

6 pin 

2.5 k 

200 

300 

to 12 

20 

lFT = 50mA 

Rgk = 27 kO 

Vo = 6V 
RL=ion 

PS3002(1) 

6 pin 

2.5 k 

400 

300 

to 12 

PS3603 

6 pin 

5k 

600 

300 

to 10 
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3700 


HEC 


NEC Electronics Inc. 

401 Ellis St., Mountain View, CA 94039 • 415/960-6000 


OPTOELECTRONIC DEVICES 


Photo Interrupters 

Transistor Output Type 


Part 

Number 

Outline 

Characteristics (Ta = 25 ® C) 

Features 

CTR(o/o) 

Ip 

Vce 

PS4001 



20 to 

10 (mA) 

2(V) 

Darlington Tr. 

Aperture: 1 mm° 

4 pin 

PS4003 



15 to 

10 

2 

Darlington Tr. 

4 pin 

PS4005 

ft 

T 


20 to 

10 

2 

Darlington Tr. 

4 pin 

PS4007 


?” 

20 to 

10 

2 

Darlington Tr. 

4 pin 

PS4008 



0.5 to 

10 

2 

Single Tr. 

High speed 
(L, t, = 5ps) 

4 pin 

PS4009 



20 to 

10 

2 

Darlington Tr. 

4 pin 

PS4010 

f! 

T 


20 to 

10 

2 

Darlington Tr. 

4 pin 

PS4011 

T 

fF 

20 to 

10 

2 

Darlington Tr. 

Aperture: 1 mm° 

4 pin 

PS4014 



0.5 to 

10 

2 

Single Tr. 

High speed 
(L, L = 5ps) 

4 pin 

PS4501 

1 


2.5 to 

10 

2 

Single Tr. 

Aperture: 0.5 mm slit 

4 pin 

PS4502 


200 to 

5 

2 

Darlington Tr. 

Aperture: 0.5 mm slit 
High CTR 

4 pin 

PS4601 

if 

0 0 

t-- 

1.5 to 

10 

2 

One-piece molded 
Single Tr. 

4 pin 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


NEC 


NEC Electronics Inc. 

401 Ellis St., Mountain View, CA 94039 • 415/960-6000 


OPTOELECTRONIC DEVICES 


Photo Interrupters (cent.) 

Transistor Output Type 


Part 

Number 

Outline 

Characteristics (T, = 25°C) 

Features 

CTR (o/o) 

Ip 

VcE 

PS4602 

Tl 

:P_ 

IT 

0 0 

1.5 to 

10 

2{V) 

One-piece molded 
PS4601 with a light- 
shielded case 

Single Tr. 

4 pin in-line 

PS4651 


TT 

0 0 

40 to 

5 

2 

One-piece molded 
Darlington Tr. 

4 pin 

PS4652 

"t 

11 

f- 

TT 

Q 0 

40 to 

5 

2 

One-piece molded 
PS4651 with a light- 
shielded case 
Darlington Tr. 

4 pin 

PS6001A 


\h 

100 (liA)to 

«30 

5 

Photo Reflective 
Sensor 

Single Tr. 

4 pin 

V 

speculum reflecting surface 

PS6002 

Is 


400 (liA) Typ. 

10 

2 

Photo Reflective 
Sensor 

Single Tr. 

High sensitivity 

4 pin 

white reflecting surface 


1C Output Type 


Part 

Number 

Outline 

Characteristics (T. = 25°C) 

Features 

IpLH (iTlA) 

(Vcc(V) 

PS5001HC 

Tr 

to 5 

5 

Rl = 280Q 

Built-in Schmitt Trigger circuit 

Active “HIGH” 

Open collector output 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5002HC 

TT 

Tl 

to 5 

5 

Ru = 280Q 

Built-In Schmitt Trigger circuit 

Active “HIGH” 

Open collector output 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5003HC 

Tt 

n 

to 5 

a 

o 

00 

II 

CC 

Built-In Schmitt Trigger circuit 

Active “HIGH” 

Open collector output 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5001HR 

TT 

TT 

to 5 

5 

Built-in Schmitt Trigger circuit 

Active “HIGH” 

Built-in pull up resistor 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5002HR 

TT 

Tl 

to 5 

5 

Built-in Schmitt Trigger circuit 

Active “HIGH” 
j Built-in pull up resistor 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 
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NEC Electronics Inc. 

Mv 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

OPTOELECTRONIC DEVICES 

Photo Interrupters (cont.) 


IC Output Type (cont.) 


Part 

Number 

Outline 

Characteristics (T 3 = 25 ®C) 

Features 

lp,.H (mA) 

(Vcc(V) 

PS5003HR 

n 

to 5 

5 

Built-in Schmitt Trigger circuit 

Active “HIGH” 

Built-In pull up resistor 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5001LC 

if 

1 

to 5 

5 

Rl = 280Q 

Built-In Schmitt Trigger circuit 

Active “LOW” 

Open collector output 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5002LC 



to 5 

5 

R,;=280Q 

Built-in Schmitt Trigger circuit 

Active “LOW” 

Open collector output 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5003LC 

n 

to 5 

5 

Rl = 280O 

Built-in Schmitt Trigger circuit 

Active “LOW” 

Open collector output 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5001LR 


to 5 

5 

Built-in Schmitt Trigger circuit 

Active “LOW” 

Built-in pull up resistor 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5002LR 


to 5 

5 

Built-In Schmitt Trigger circuit 

Active “LOW” 

Built-in pull up resistor 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

PS5003LR 



to 5 

5 

Built-in Schmitt Trigger circuit 

Active “LOW” 

Built-in pull up resistor 

Aperture: 0.5mm slit (equivalent to 0.5mm°) 

5 pin 

Part 

Number 

Outline 

Characteristics (T 3 = 25^C) 

Features 

Vo„(mA) 

Condition 

PS5501HC-1 




VccXO .8 to 

opened aperture 

R, = 47 kO 

Built-in Schmitt Trigger circuit 

Housing with a connector* * 

Active “HIGH” 

Open collector output 

Aperture: 0.5mm slit; 3 pin 




PS5501HR-1 


nn 


Vcc X 0.8 to 

opened aperture 

Built-in Schmitt Trigger circuit 

Housing with a connector* * 

Active “HIGH” 

Built-in pull up resistor 

Aperture: 0.5mm slit; 3 pin 



a — ' 

PS5501LC-1 


nn 


Vcc X 0.8 to 

closed aperture 

Rl = 47 kO 

Built-in Schmitt Trigger circuit 

Housing with a connector* * 

Active “LOW” 

Open collector output 

Aperture: 0.5mm slit; 3 pin 




b 

PS5501LR-1 


jlh 


Vcc X 0.8 to 

closed aperture 

Built-in Schmitt Trigger circuit 

Housing with a connector* * 

Active “LOW” 

Built-in pull up resistor 

Aperture: 0.5mm slit; 3 pin 




"CONNECTOR: El 3 Din series 17825-3 made by AMP 
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Optoelectronic Assemblies 


0. OPTEK 


Slotted Optical Switches 



Case 

Slot Width 

’cjON) 

Slot Open 

Part No. 

Style 

Inches (mm) 

OPB804 

B 

0.155(3.94) 

500pA 

0PB813S7 

D 

0.125(318) 

350pA 

0PB813S5 

D 

0.125 (3.18) 

250pA 

0PB813S3 

D 

0.125 (3.18) 

75pA 

0PB818 

E 

0.20 (5.08) 

lOOpA 

OPB820 

F 

0.08(2.03) 

500pA 

OPB20S10 

F 

0.08 (2.03) 

400pA 

OPB820S5 

F 

0.08 (2.03) 

300pA 

0PB21S3 

F 

0.08 (2.03) 

170pA 

0PB821 

G 

0.08 (2.03) 

500pA 

OPB821S10 

G 

0.08(2.03) 

400pA 

OPB821S5 

G 

0.08 (2.03) 

300pA 

0PB821S3 

G 

0.08 (2.03) 

170mA 

0PB822S 

H 

0.10(2.54) 

250mA 

0PB822SD 

H 

0.10(2.54) 

lOOpA 

OPB830L55 

J 

0.125(3.18) 

500pA 

0PB826S 

1 

0.10(2.54) 

250pA 

0PB826D 

1 

0.10(2.54) 

100 pA 


Slotted optical switches, also known as interrupter assemblies, are designed to provide 
non-contact sensing of linear or rotary motion as in optical encoders. Devices from Optek 
Technology consist of an infrared emitting diode and a silicon photosensor mounted on 
opposite sides of a slot in a molded plastic housing. Switching takes place whenever an 
opaque object passes through the slot. All assemblies are available with wire leads. 
Contact Factory 



High Contrast Reflective Assemblies 


Part No. 

'c(ON) 

d" 

*C(OFF) 

Contract 

Ratio 

OPB750 

500mA 

.080 

250nA 

2000:1 


375mA 

.150 

250nA 

1500:1 


250mA 

.220 

250nA 

1000:1 


Designed to decrease low-level gain while not affecting the high-level light gain. 
Photocurrent is measured using an Eastman Kodak neutral white test card as a reflective 
surface having a 90% diffuse reflectance. is photocurrent measured with current to 
the input diode and a 5% reflecting surface. 


d 



Reflective Assemblies 


Part No. 

Case Style 

Max. Vp at Rated Ip 

**'"■ ^BRICEO 

'c(ON) 

OPB701 

AJ<2> 

1.7V @50 mA 

25V 

2.0 mA 

OPB700 

AJ<'> 

1.7V @50 mA 

25V 

25 pA 

OPB703 

ak'” 

1.7V @40 mA 

30V 

200 pA 

OPB706A 

alI’i 

1.7V @20 mA 

30V 

500 pA 

OPB706B 

al'^* 

1.7V @20 mA 

30V 

350 pA 

OPB706C 

aUi> 

1.7V @ 20 mA 

30V 

200 pA 

OPB707A 

al'^' 

1.7V @20 mA 

15V 

25 mA 

OPB707B 

al'^' 

1.7V @20 mA 

15V 

17 mA 

OPB707C 

al'^i 

1.7V @20 mA 

15V 

10 mA 

OPB742 

am'” 

1.7V @40 mA 

30V 

lOpA 

0PB746 

AM'2' 

1.7V @40 mA 

15V 

1.0 mA 

OPB710 

ajI'i 

1.7V @50 mA 

30V 

150 pA 

OPB730 

an'2| 

1.7V @50 mA 

30V 

1.0 mA 

0PB711 

AN'II 

1.7V @20 mA 

30V 

350 pA 

OPB712 

ao'2i 

1.7V @20 mA 

15V 

20 mA 


(11 Phototransistor output 
(21 Photodarlington output 


Reflective assemblies are designed to provide non-contact 
sensing of the presence of a reflective surface, or a change in 
surface reflectivity. Unfocused types, where the emitter and 
sensor are mounted on parallel optical axes, are best suited for 
sensing diffuse or rough surfaces. Focused types, where the 
emitter and sesor are mounted on converging optical axes are 
best suited for sensing specular or polished surfaces. 



Custom Assemblies 

Designed to meet your exact requirements. 

In order to develop new state-of-the-art products, customers often require 
special optoelectronic devices. In these cases, Optek engineers can 
design a part to meet the toughest mounting or electrical requirements. 

Helping customers meet special design objectives is a specialty at Optek. 


Bring your ideas, design proposals and application problems to Optex 
experienced design engineers. They will work with you to analyze 
your design objectives and develop a part that meets your needs. 
And, since Optek has manufacturing capability which extends from 
silicon chip to custom housings and circuit boards, you can be sure 
that Optek quality goes into every component and subassembly. 


Optek Technology, Inc., 1215 West Crosby Road, Carrollton, TX 75006 (214)323-2200 TLX 6716032 or 215849 FAX (214) 323-2396 
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OPTO OlOOE CORP. 


HIGH POWER GaAIAs 
INFRARED EMITTING DIODES 


Opto Diode is a pioneer in the development and manufacture of high performance and high quality Galluim 
Aluminum Arsenide (GaAIAs) infrared emitting diodes. Not only is the power efficiency of Opto Diode pro¬ 
ducts the highest in the market but the product's reliability is also the best in the industry. Today, Opto Diode 
Corporation is a leading supplier of GaAIAs IR emitter chips in the solid state relay market. 



Ask for Our Optoelectronics Data Book 

750 Mitchell Road • Newbury Park, California 91320 (805) 499-0335 • FAX: (805) 499-8108 
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Opfeeledronics 


Photocouplers 


Features 

Various output methods: 


^Single phototransistor 
—Darlington phototransistor 
-OPIC* 

—Bidirectional output transistor 
—Phototriac 
^Photothyristor 


Various package formats: 


-r— Standard dual-in-line package 
— Flat package 
-Mini-flat package 
I— Dual-in-line package for long 
creepage distance 


Wide line-up of products approved by overseas safety standards: 

UL, VDE, TUV, BS, SEMKO, DEMKO, El 

High isolation voltage: PC100/PC700/PC800 series, etc. 


Photocouplers 


Cla ssification c hart 

i PC 100 series I VDE approved (long creepage distance type) 


i PC200 series | Mini-flat package type 


i PC300 series | Opaque mini-flat package type 


i PC400 series | Opaque mini-flat package type 


j PC700 series | DIP 6-pin, Viso:5kVrms 

I Opaque 4-pin x N (N = 1,2,3,4), 


i PC800 series 


Viso: SkVrms 


jPCOOPseries! OPIC* 

J6N series | Standard 6N series (OPIC*) 


Phototriac couplers 


Photothyristor couplers | 

*OPIC is a registered trademark of Sharp and stands for Optical 1C. It has a light 
detecting element and peripheral circuits integrated onto one chip 
* *ln PC4N series, PC700 series, and PC800 series, the flat package products are also 
available in a wide variety. 



PC 100 PC110 

/PC111, PCI r2] 
I PC113 


PC511 PC714V 

I PC702V, PC703V PC713V, 
PC723V, PC715V, PC716V 
PC724V, PC725V 


PC733H Lead forming 

(PC733, PC619) product 

(e.g. PC818i) 

(Ta = 25°C) 


Type 

Model 

No. 

Internal 

connection 

diagram 

Features 

Approved by 
overseas 
safety 
standard 

Package 

Absolute maximum ratings 

Electrical characteristics 

Forward 

current 

If 

(mA) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

Current transfer ratio 

Response time 

CTR 

(0/0) 

MIN. 

If 

(mA) 

&. 

Rl 

(O) 

UL 

TUV 

VDE 

Single phototransistor 

PCI 00 


High isolation voltage 
long creepage distance *2 

O 


o 

DIP 6-pin 
(Special) 

50 

5,000 

25 

10 

6 

100 

PC101 

7t=r=l8 

High isolation voltage, 
l<mg.creepage distance *2 

O 


o 

50 

5,000 

25 

10 

6 

100 

PC110 

1 

2 

3 

5" 

E 

6 

5 

4 

High isolation voltage, long creepage 
distance 

0 


0 

DIP 6-pin 

50 

5,000 

50 

5 

4 

100 

PC112 


High isolation voltage, long creepage 
distance, high collector-emitter voltage *2 

o 


o 

50 

5,000 

40 

10 

4 

100 




PC111 




High isolation voltage, long creepage 
distance *2 

o 


o 

50 

5,000 

50 

5 

4 

100 

1 

2 

3 


6 

5 

4 

PC113 

High isolation voltage, long creepage 
distance, high collector-emitter voltage *2 

o 


o 

50 

5,000 

40 

10 

4 

100 




PC120 




High isolation voltage 
long creepage distance *2 

0 


0 

DIP 4-pin 

50 

5,000 

50 

5 

4 

100 

1 

2 

='q 

4 

3 

PC 121 

High isolation voltage, long creepage 
distance, high collector emitter voltage *2 

0 


o 

DIP 4-pin 

50 

5,000 

50 

5 

4 

100 




PC703V*1 




High isolation voltage, high 
collector-emitter voltage (70V) 

o 

o 


DIP 6-pin 

50 

5,000 

40 

10 

4 

100 

1 

2 



5 

4 

3 

PC713V*1 

High isolation voltage 

0 

o 


50 

5,000 

50 

5 

4 

100 

PC723V*1 


High isolation voltage, high collector- 
emitter voltage (80V) 

o 

o 


50 

5,000 

50 

5 

6 

100 




PC733*1 

1 

2 

3 

_u 

c 

6 

5 

4 

High isolation voltage, AC input response 

0 



±50 

5,000 

15 

±1 

4 

100 

PC733H 

High isolation voltage, large input current 
drive, AC input response 

o 



±150 

5,000 

20 

±100 

4 

100 


* 1 Lead forming type (I type) is also available. * 2 BS, SEMKO, DEMKO, El approved: PC110, PC111, PC112, PC113, PCI00, PC101, PCI20, PCI21 


Type 

Model 

No. 

Internal 

connection 

diagram 

Features 

Approved by 
overseas 
safety 
standard 

Package 

Absolute maximum ratings 

Electrical characteristics 

Forward 

current 

If 

(mA) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

Turn-on, Turn-off 

ton, toff 
ins) 
MAX. 

If 

(mA) 

V*os 

(V) 

Rl 

(Q) 

UL 

TUV 

Bi-directional 

output 

PC419 

2 


4 

3 

Bi-directional 
high output resistant 



Mini-flat 

package 

4-pin 

50 

3,750 

1 

50 

16 

5 

50 

PC619 

1 

2 


6 

5 

4 j 

Bi-directional 

linear output j 

O 


DIP 6-pin 

60 

2,000 

15 

16 

5 

50 


* Ip = 200mA (tw * 1.0ms) 

SHARP ELECTRONICS CORR, Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135*201/529-8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529-8759 
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SHARR Photocouplers 

OpH'oeledionics 


Photocouplers (Ta= 25 »c) 


Type 

Model No. 

Internal 

connection 

diagram 

Features 

Approved 

by 

overseas 

safety 

standard 

Package 

Absolute maximum ratings 

Electrical characteristics 

Forward 

current 

(m^A) 

Isolation 

voltage 

(Vrms) 

Current transfer ratio 

Response time 

CTR 

(0/0) 

MIN. 

(mA) 


h 

UL 

TUV 

Single phototransistor | 

PC810 


High isolation voltage, high speed at high load 

O 


DIP 4-pin 

50 

5,000 

60 

1 

10 

1,000 

PC812 



-n 

High isolation voltage, high noise resistivity 



50 

5,000 

90 

5 

4 

100 

PC816 

2 - 

u 

n 

-4 

-3 

High isolation voltage, high collector-emitter voltage (70V) 

O 


50 

5,000 

50 

5 

4 

100 

PC817*3 

High isolation voltage 

o 

o 

50 

5,000 

50 

5 

4 

100 

PC818*3 

High isolation voltage, high speed at high load 

o 

o 

50 

5,000 

10 

1 

7 

1,000 

PC851 


High isolation voltage, high collector-emitter voltage (300V) 

o 


50 

5,000 

40 

5 

4 

100 

PC813 


33 CZ 

3 

High isolation voltage, AC input response, (high noise 
resistivity) 

o 


±50 

5,000 

20 

±1 

4 

100 

PC814*3 

High isolation voltage, AC input response 

o 


PC823 


IB CZ 

33 d 

8 

S 

High isolation voltage, AC input response, (high noise 
resistivity) 

o 


DIP 8-pin 

±50 

5,000 

20 

±1 

4 

100 

PC824 

High isolation voltage, AC input response 

o 


PC826 

4 

Z3tc: 

I3c: 

-8 

-5 

High isolation voltage, high collector-emitter voltage (70V) 

o 


50 

5,000 

50 

5 

4 

100 

PC827*i 

High isolation voltage, AC input response, high isolation 
voltage (2-ch) 

o 

o 

50 

5,000 

50 

5 

4 

100 

PC829 


I3CZ 

i3c: 

8 

5 

High isolation voltage, symmetrical terminal configuration 

o 

o 

50 

5,000 

50 

5 

4 

100 

PC837*i 

6 

Z3 (C= 

IZI IdZ 

2 

High isolation voltage (3-ch) 

o 

o 

DIP 12-pin 

50 

5,000 

50 

5 

4 

100 

PC843 




High isolation voltage, AC input response 

o 


DIP 16-pin 

±50 

5,000 

20 

±1 

4 

100 

PC844 

sE 

XJ LZZl 
33 CZ= 
33 dZl 
X3 C - 


High isolation voltage, AC input response, high noise 
resistivity 

o 


PC846 



High isolation voltage, high collector-emitter voltage (70V) 

o 


50 

5,000 

50 

5 

4 

100 

PC847*' 


ZZ^CZI 

16 

9 

High isolation voltage (4-ch) 

o 

o 

50 

5,000 

50 

5 

4 

100 

PC849 


,ii 

9 

High isolation voltage, symmetrical terminal configuration 

o 

o 

50 

5,000 

50 

5 

4 

100 

Darlington phototransistor 

PC715V*3 




High isolation voltage, high sensitivity 

o 

o 

DIP 6-pin 

50 

5,000 

600 

1 

60 

100 



5 

PC716V*3 

High isolation voltage, high sensitivity, high power 

0 

o 

50 

5,000 

1,000 

1 

130 

100 

PC725V*3 



High isolation voltage, high sensitivity, high collector-emitter 
voltage (300V), high power 

0 

o 

50 

5,000 

1,000 

1 

100 

100 



5 

PC852 


High isolation voltage, high sensitivity, high collector-emitter 
voltage (300V), high sensitivity 

o 


DIP 4-pin 

50 

5,000 

1,000 

1 

100 

100 

PC853 

2 

D-g 

3 : 

High isolation voltage, high sensitivity, high collector-emitter 
voltage (300V), high power dissipation 

o 


DIP 4-pin 

50 

5,000 

1,000 

1 

100 

100 

PC853H 


High isolation voltage, high sensitivity, high collector-emitter 
voltage (350V), high power dissipation 

o 


DIP 4-pin 

50 

5,000 

1,000 

1 

20 

100 

PC815*3 

2 

3 


High isolation voltage, high sensitivity 

o 

o 

DIP 4-pin 

50 

5,000 

600 

1 

60 

100 

PC825*2 


3 ce: 
z} qz: 

' 

High isolation voltage, high sensitivity (2-ch) 

o 

o 

DIP 8-pin 

50 

5,000 

600 

1 

60 

100 

PC835*2 


Z3 

Z3 d 
13 d 


High isolation voltage, high sensitivity (3-ch) 

o 

o 

DIP 12-pin 

50 

5,000 

600 

1 

60 

100 

PC845*2 



6 

High isolation voltage, high sensitivity (4-ch) 

o 

o 

DIP 16-pin 

50 

5,000 

600 

1 

60 

100 

PC865 


3^ 


High isolation voltage, high sensitivity, low dark current 

o 


DIP 4-pin 

50 

5,000 

1,000 

1 

100 

100 

PC875 


zf tg: 


High isolation voltage, high sensitivity, low dark current (2-ch) 

o 


DIP 8-pin 

50 

5,000 

1,000 

1 

100 

100 

PC895 

8 



High isolation voltage, high sensitivity, low dark current (4-ch) 

o 


DIP 16-pin 

50 

5,000 

1,000 

1 

100 

100 


* 1 UL, TUV approved as multi-channel of PC817 respectively. * 2 UL, TOV approved as multi-channel of PC815 respectively. * 3 Lead forming type (I type) is also available. 
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PC817 


PC827 


PC837 


PC847 


P 10, PC812, PC813, PC814, PC815\ |PC823, PC824 

16, PC818, PC851, PC852, PC865 PC829, PC825 

20,PC121, PC826,PC875 

I |PC8D52 


(PC835) 


PC843, PC844 
PC849, PC845 
PC846, PC895 
PC8Q52 


Photocouplers 




PC317Z 

PC314Z, PC315Z\ 
PC316Z 
PC400, PC401 
PC410,PC417 
PC419, PC452 


PC3D17 

PC3D14, PC3D15\ 
PC3D16 I 

PC3Q17 

PC3Q14, PC3Q15) 
PC3Q16 


Opaque mini-flat package type Employs double transfer mold technology 


(Ta = 25®C) 


Type 

Model No. 

Internal 

connection 

diagram 

Features 

Package 

Absolute maximum ratings 

Electrical characteristics 

Forward 

current 

•f 

(mA) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

Current transfer ratio 


Response time 

CTR 

(%) 

MIN. 

Ip 

(mA) 

VcE 

(V) 

tr 

(MS) 

TYP. 

(mA) 

Ri. 

(O) 

VcE 

(V) 

Single phototransistor 

PC314Z*5 

1 - 

2 - 

BCI 

4 

3 

Opaque mini-flat package type, 
AC input response 

Mini-flat 

package, 

4-pin 

±50 

2,500 

20 

_ 

±1 

5 

4 

2 

100 

2 

PC3D14 

2 - 

3- 

4- 

13 CZ 
33 CZ 

8 

7 

6 

5 

Opaque mini-flat package type, 
AC input response (2-ch) 

Mini-flat 

package. 

8-pin 

±50 

2,500 

20 

±1 

5 

4 

2 

100 

2 

PC3Q14 


ZO CIZ 

zo czz 

ZD CZZ 
ZD tZH 

is 

ji 

!o 

Opaque mini-fiat package type, 
AC input response (4-ch) 

Mini-flat 

package, 

16-pin 

±50 

2,500 

20 

±1 

5 

4 

±2 

100 

2 

PC316Z*5 


ZJd 

4 

Opaque mini-flat package type, 
high collector-emitter voltage 
(VcEo: 120V) 

Mini-flat 

package, 

4-pin 

50 

2,500 

50 

5 

5 

4 

2 

100 

2 

PC3D16 

I 

iD tcz 
iDc: 

8 

6 

S 

Opaque mini-flat package type, 
high collector-emitter voltage 
(VcEo: 120V)(2-ch) 

Mini-flat 

package, 

8-pln 

50 

2,500 

50 

5 

5 

4 

2 

100 

2 

PC3Q16 

i 

1 


Opaque mini-flat package type, 
high collector-emitter voltage 
(Vceo: 120V)(4-ch) 

Mini-flat 

package. 

16-pln 

50 

2,500 

50 

5 

5 

4 

2 

100 

2 

PC317Z*5 

1 

2 

Z3CZ 

3 

Opaque mini-flat package type, 
general purpose 

Mini-flat 

package, 

4-pin 

50 

2,500 

50 

5 

5 

4 

2 

100 

2 

PC3D17 


13 

13^ 

8 

5 

Opaque mini-flat package type, 
general purpose (2-ch) 

Mini-flat 

package, 

8-pin 

50 

2,500 

50 

5 

5 

4 

2 

100 

2 

PC3Q17 

8 

ZZ3CIZ 

16 

9 

Opaque mini-flat package type, 
general purpose (4-ch) 

Mini-flat 

package, 

16-pln 

50 

2,500 

50 

5 

5 

4 

2 

100 

2 

Darlington 

phototransistor 

PC315Z*5 

2 


3 

Opaque mini-flat package type, 
high sensitivity 

Mini-flat 

package, 

4-pin 

50 

2,500 

600 

1 

2 

60 

2 

100 

2 

PC3D15 

2 

3 


6 

7 

6 

5 

Opaque mini-flat package type, 
high sensitivity (2-ch) 

Mini-flat 

package, 

8-pin 

50 

2,500 

600 

1 

2 

60 

2 

100 

i 

2 

PC3Q15 

1 

i 

1 

ii 

1! 

Opaque mini-flat package type, 
high sensitivity (4-ch) 

Mini-flat 

package, 

16-pin 

50 

2,500 

1- 

600 

— 

1 

2 

60 

2 

100 

2 

PC452 

2 


3 

Opaque mini-flat package type, 
high collector-emitter voltage 
(Vceo: 300V) 

Mini-flat 

package, 

4-pin 

50 

2,500 

1,000 

1 

2 

100 

i 

20 

100 

2 


PC400 



6 

5 

Opaque mini-flat package 
normal off 

Mini-flat 

package, 

5-pin 

50 

3,750 

- 

- 

- 

0.1 

IF; 4 

280 

VCC: 5 


PC401 

, 

« 

: 

Opaque mini-fiat package 
normal on 

Mini-flat 

package, 

5-pln 

50 

3,750 

- 

- 

- 

0.1 

IF; 4 

280 

VCC: 5 


PC410 


z 


Opaque mini-flat package high 
speed (lOMb/s) 

Mini-flat 

package, 

5-pin 

20 

2,500 

260 

5 

VCC;5 

30 

IF; 7.5 

350 

VCC: 5 


PC417 


8 

7 

6 

5 

Opaque mini-fiat package high 
speed (1 Mb/s) 

Mini-flat 

package, 

5-pin 

25 

2,500 

19 

16 

VCC: 

4.5 

tphi 0.3 

IF; 16 

1,900 

VCC: 5 


* 1 Lead forming type (I type) is also available. *2 MAX. *3 Ip = 200mA (tw« 1.0ms) *4 Vcc = 10V 

*5 The versions for taping package specification are also available. 

Model Nos. PC314, PC315, PC316, PC317: Diameter of Reel <^370mm, Tape Width 12mm, Min. Increments 3000 pcs 
PC314T, PC315T, PC316T, PC317T: Diameter of Reel <A178mm, Tape Width 12mm, Min. Increments 750 pcs 
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3700 


ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


Photocouplers 


Orl'oelechonics 


PC900V 

(PC901V, PC930, PC931 
PC932, PC933, PC934, |3C935 




PC902 

(PC904) 

(PC905) 


PC910 

PC921,6N135, 6N136, 6N137, 6N138, 
6N139, PC9D10, PC9D17, PC911, PC922 




/OPIC is a registered trademark of Sharp and stands for Optical 1C. It has a light detecting\ 
wKIO KnOIOCOUpiGiS \eiement and peripheral circuits integrated onto one chip. / 


PC920 

(Ta = 25®C) 


Model No. 

Internal 

connection 

diagram 

Features 

Approved by 
overseas 
safety 
standard 

Package 

Absolute maximum ratings 

*2Eiectrical characteristics 

Forward 

current 

'f 

(mA) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

Low level output voltage 

Threshold input current 

VoL 

(V) 

MAX. 

Ta 

(»C) 

•oL 

(mA) 

(mA) 

Lhl 

(mA) 

MAX. 

•flh 

(mA) 

MAX. 

Rl 

(fi) 

UL 

TUV 

PC900V*i 

1 

2 

3® 

6 

5 

Digital output, 
normal-off 

0 

0 

DIP 6-pin 

50 

5,000 

0.4 

0~ +70 

16 

4 

2.0 

- 

280 

PC901V 

— 

2 

3^ 

6 

4 

5 

Digital output, 
normal-on 

0 


DIP 6-pln 

50 

5,000 

0.4 

0~ +70 

16 

0 

- 

2.0 

280 

PC902 

2 

3 

16 

8 

i 

Built-in integration 
circuit, AC input 
response 

0 


DIP 8-pin 

±20 

5,000 

0.4 

0~ +70 

6.4 

±2 

1.5 

- 

680 

PC910 




High speed 
(10Mb/s) 

0 


DIP 8-pin 

20 

2,500 

0.6 

0~ +70 

13 

5 

5.0 

- 

350 

2 

3 

3 £ 

GND 

8 

7 

6 

PC911 

High speed 
(10Mb/s) 

High CMR 
(Typ 10KV/ms) 

0 

— 

DIP 8-pin 

20 

4,000 

0.6 

0~ +70 

13 

5 

5.0 


350 




PC930 

1 

2- 

1 voia9e le^uMoTj— 

1® 

J® 

Connectable 
to C-MOS 

0 


DIP 6-pin 

50 

5,000 

0.4 

0~ +70 

16 

1 

1.0 

- 

280 

PC931 

1 - 

2 - 

I volta^e re^Ma |— 

6 

- 4 

: 5 

Connectable 
to C-MOS 

0 


DIP 6-pin 

50 

5,000 

0.4 

0~+70 

16 

0 

- 

1.0 

280 

PC932 

2 

Voltage regulator 


Connectable 
to C-MOS 

0 


DIP 6-pin 

50 

5,000 

0.4 

0- +70 

16 

1 

1.0 

- 

280 

PC933 

2 

Voltage regulator 

Connectable 
to C-MOS 

0 


DIP 6-pin 

50 

5,000 

0.4 

0~ +70 

16 

0 

i 

- 

1.0 

280 

PC934 

2 

ollage regulator 


Connectable 
to C-MOS 

0 


DIP 6-pin 

50 

5,000 

0.4 

0- +70 

16 

1 

1.0 

- 

280 

PC935 

2 

Voltage regulator 


Connectable 
to C-MOS 

0 


DIP 6-pin 

50 

5,000 

0.4 

0- +70 

16 

0 

- 

1.0 

280 


(Ta = 25°C) 


Internal 

connection 

diagram 


Features 

Approved by 
overseas 
safety 
standard 

Package 

Absolute maximum ratings 

Electrical characteristics 

Anode 

current 

Ia 

(mA) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

Collector- 

emitter 

voltage 

'^CEO 

(V) 

Current dark current 

Current transfer ratio 

*CEO 

(A) 

MAX. 

VcE 

(V) 

CTR 

(%) 

MIN. 

Vk 

(V) 

'a 

(mA) 

^CE 

(V) 

UL 

VDE 

Built-in voltage deviation 
detection circuit 

0 


DIP 8-pin 

50 

5,000 

35 

1 X 10-7 

35 

50 

Vbef 

10 

5 

Built-in voltage deviation 
detection circuit 

0 

0 

DIP 8-pin 

50 

5,000 

_i 

70 

1 X 10-7 

! 

35 

40 

Vref 

10 

5 


PC904 


a 


*1 BS SEMKO, DEMKO, El approved PC905 


Model No. 

Internal 

connection 

diagram 

Features 

Approved by 
overseas 
safety 
standard 

Package 

Absolute maximum ratings 

Electrical characteristics 

Forward 

current 

»F 

(mA) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

VO, 

Ouput 

current 

I 01 

(A) 

Propagation delay time 

tpHL 

(US) 

TYP. 

tpLH 

(iiS) 

TYP. 

Vcc 

(V) 

Ip 

(mA) 

Rli 

(O) 

Rl2 

(0) 

UL 

TUV 

PC920 

2 

5® 

5 

6 

9 

7 

For inverter-controlled 
air conditioner 

0 


SIP 7-pin 

50 

1,500 

-0.8 

3 

3 

Vcc, = 

6 

2 

15 

18 

PC921 

2 


8 

5 

7 

For inverter-controlled 
air conditioner 

0 


DIP 8-pin 

25 

2,000 

0.5 

2 

2 

6 

5 

5 

10 

PC922 

For inverter-controlled 
air conditioner 

0 


DIP 8-pin 

25 

5,000 

0.5 

2 

2 

6 

5 

5 

10 
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3700 


ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 



Opt’oelechonics 


OPIC Photocouplers 


Photocouplers 
Phototriac Couplers/ 
Photothyristor Couplers 


Model No. 

Internal 

connection 

diagram 

Features 

Approved by 
overseas 
safety 
standard 

Package 

Absolute maximum ratings 

Electrical characteristics 

Forward 

current 

'f 

(mA) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

Current transfer ratio 

Propagation time *3 

CTR 

(%) 

MIN. 

•f 

(mA) 

Vo 

(V) 

Vcc 

(V) 

tpHL 

(|iS) 

TYP. 

*PLH 

(MS) 

TYP. 

Rl 

(0) 

•f 

(mA) 

UL 

TUV 

6N135 

2 

3 


8 

7 

6 

6 

High speed 
(IMb/s) 

O 


DIP 8-pin 

25 

2,500 

7 

16 

0.4 

4.5 

0.4 

0.7 

4,100 

16 

6N136 

O 


25 

2,500 

19 

16 

0.4 

4.5 

0.3 

0.5 

1,900 

16 

PC917 

I 

2- 

3- 


8 

7 

6 

5 

High speed 
(IMb/s) 

o 


25 

2,500 

19 

16 

0.4 

4.5 

0.3 

0.3 

1,900 

16 

6N137 


13 ^ 

GND 

8 

7 

6 

5 

High speed 
(10Mb/s) 

o 


20 

2,500 

TYP. 

700 

5 

{Rl = 
100Q) 

5 

0.045 

0.045 

350 

7.5 

PC9D10 

2 

3 

3 

^ GND 

8 

7 

6 

5 

Ultra high speed 
(lOMb/s) 

2 channels 



15 

2,500 

TYP. 

700 

5 

(Rl = 

100O) 

5 

0.075 

(MAX.) 

0.075 

(MAX.) 

350 

7.5 

6N138 

2 

3 


8 

7 

6 

5 

High speed, high 
sensitivity 

o 


20 

2,500 

300 

1.6 

0.4 

4.5 

1 

4 

2,200 

1.6 

6N139 

o 


20 

2,500 

400 

0.5 

0.4 

4.5 

5 

5 

4,700 

0.5 


*3 Vcc = 5V 


Phototriac Couplers/Photothyristor Couplers (Ta= 25 °c) 


Type 

Model No. 

Internal 

connection 

diagram 

Features 

Approved by 
overseas 
safety 
standard 

Package 

Absolute maximum ratings 

Electrical characteristics 

On<state 

current 

*T 

(Arms) 

Repetitive 
peak off- 
state voltage 

^DRM 

(V) 

Isolation 

voltage 

(AC) 

Viso 

(Vrms) 

Minimum trigger current 

•ft 

(mA) 

MAX. 

Vq 

(V) 

Rg 

(kQ) 

UL 

TUV 

For triggering 

S12MD1V*2 

■r-ir 

:: 

Half wave control 

120V line 

O 


DIP 6-pin 

0.2 

400 

5,000 

15 

6 

20 

S22MD1V*2 

240V line 

O 

o 

DIP 6-pin 

0.2 

600 

5,000 

10 

6 

20 

S12MD2 

2 


120V line, high noise 
resistivity 

(built-in gate resistor) 

o 


DIP 4-pin 

0.2 

400 

1,500 

10 

6 

- 

S12MD22 


o 


DIP 8-pin 

0.2 

400 

1,500 

10 

6 

- 

S22MD2 

2 

3 

240V line 



DIP 7-pin 

0.2 

600 

5,000 

8 

6 

20 

S11 MSI 

i 

3 [_ 


o 

c 

8 

0) 

1 

3 

IJL 

120V line 

o 


Mini-flat 

package, 

4-pin 

0.05 

400 

2,500 

10 

6 

100 

S21MS1 

240V line 

o 

o 

0.05 

600 

2,500 

10 

6 

100 

S11MS2 


3-0 

3 

120V line. Built-in 
zero-cross circuit 



0.05 

400 

2,500 

10 

6 

100 

S21MS2 

240V line. Built-in 
zero-cross circuit 

o 

o 

0.05 

600 

2,500 

10 

6 

100 

S11MD5V*2 

1 

2 

3 

3 , 

□ 

6 

i5i 

4 

120V line, high isolation voltage 

o 


DIP 6-pin 

0.1 

400 

5,000 

10 

6 

- 

S1M3023 

120V line, high isolation voltage 

Low input current 

o 


DIP 5-pin 

0.1 

400 

5,000 

5 

6 

_ 

S21ME3 


240V line, low input current 

Conforms to overseas 
safety standard 

VDE, BS, 
SEMKO, 
DEMKO, 

El, UL 

DIP 6-pin 

0.1 

600 

5,000 

7 . 

6 

- 

1 - 

2- 

3 

3 , 

E 

6 

(5) 

4 

S21ME3F 

240V line, low input current 

Conforms to overseas 
safety standard 

0.1 

600 

5,000 

7 

6 

- 


S21MD7T 

240V line, low input current 

O 

o 

DIP 5-pin 

0.1 

600 

5,000 

5 

6 

- 

S1M3043 


120V line, low input current 

o 


DIP 5-pin 

0.1 

400 

5,000 

5 

6 

- 

S21ME4 




240V line, low input current 

Conforms to overseas 
safety standard 

VDE, BS, 
SEMKO, 
DEMKO, 

El, UL 

DIP 6-pin 

0.1 

600 

5,000 

7 

6 

- 

1 

2 

3 

Z3 1 

I 

6 

5) 

4 

S21ME4F 

240V line, low input current 

Conforms to overseas 
safety standard 

0.1 

600 

5,000 

7 

6 

- 


Zero-cross circuit 


S1M3063 


240 V line,, Built-in zero-cross 
circuit low input current 

O 

o 

DIP 5-pin 

0.1 

600 

5,000 

5 

6 

— 

S11MD62 


120V line 2 channels 

o 


DIP 8-pin 

0.1 

400 

1,500 

20 

- 

100 


* 1 S12MD22 is approved as multi-channel type of S12MD2. * 2 Lead forming type is also available. 

Topr:-308 + 100®C 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


Op+oelechonics 

Photointerrupters 


Photointemipters 


Features 

Various output- 
methods 


Various mounting 
methods 


Classification chart 


E Single phototransistor 
Darlington phototransistor 
OPIC -p Single-phase digital output 
l—Two-phase digital output 
(transmissive type) 

Snap-in mounting type 


— PWB mounting type 
— Both-side mounting type 
— Either-side mounting type 
(transmissive type) 

^Side-mounting type 
(transmissive type) 

— Line-up of products with a detecting accu¬ 
racy of slit width ranging from 0.15 to 2.5mm. 
—Line-up of products with detecting distance 
ranging from 1 to 7mm (optimum). 

— Line-up of products having an object passing 
width ranging from the light emitter and 
detector gap of 0.9 to 13.2mm. 

Versions with cover case, 3-pin connector terminal, and super¬ 
compact products are available to meet a variety of customer needs. 


Transmissive type 
Reflective type — 
Transmissive type - 


Transmissive 

type 


iGPIS series 


iGPIL series 


Reflective 

type 


HGP2S series I 


jGP2L series 


HGP2A series I 


Single phototransistor 
output 

Darlington phototransistor 
output 


HGPIA series] OPIC 


Single phototransistor 
output 

Darlington phototransistor 
output 

OPIC or amplier built-in 
type 



Transmissive type opictype 


( OPIC is a registered trademark of Sharp and stands for Optical IC.^ 
It has a light detecting element and peripheral circuits integrated 
onto one chip. 



GP1A19 



GP1A06 


(Ta = 25°C) 


Type 

Model No. 

Internal 

connection 

diagram 

Features 

Detecting 

and 

emitting 

gap 

(mm) 

Silt 

width of 
resolution 
(mm) 

Electrical characteristics 

Threshold input current 

Propagation time 

Llh 

(mA) 

MAX. 

Lhl 

(mA) 

MAX. 

Vcc 

(V) 

Wh 

(MS) 

TYP. 

*PHL 

(MS) 

TYP. 

Ip 

(mA) 

Rl 

(O) 

Vcc 

(V) 

0 id 0 

GP1A08 


Both-side mounting type 

3.0 

0.5 

5 

— 

5 

3 

5 

5 

280 

5 

GP1A14 

PWB mounting type 

5.0 

0.5 

8 

— 

5 

3 

5 

8 

280 

5 

GP1A15 

1 

2 

1 Voiage feguao 

5 

3.0 

0.25 

10 

— 

5 

3 

5 

10 

280 

5 

GP1A17 


Both-side mounting type 

10.0 

2.0 

7 

- 

5 

3 

5 

7 

280 

5 

GP1A18 

— 

3 

PWB mounting type 

3.2 

0.5 

5 

— 

5 

3 

5 

5 

280 

5 

GP1A19 


Side mounting type 

3.2 

0.5 

5 

— 

5 

3 

5 

5 

280 

5 

GP1A20 

PWB mounting type with cover case 

3.0 

0.5 

9.5 

- 

5 

3 

5 

10 

280 

5 

GP1A50HR 


Both-side mounting type 

3.0 

0.5 

5 

— 

5 

3 

5 

5 

280 

5 

GP1A51HR 

1 

3 

Either-side mounting type 

3.0 

0.5 

5 

— 

5 

3 

5 

5 

280 

5 

GP1A52HR 

PWB mounting type 

3.0 

0.5 

5 

- 

5 

3 

5 

5 

280 

5 

GP1A53HR 



PWB mounting type 

5.0 

0.5 

8 

— 

5 

3 

5 

8 

280 

5 

GP1A57HR 



PWB mounting type 

10.0 

1.8 

5 

— 

5 

3 

5 

7 

280 

5 

GP1A18LR 

2 


3 

PWB mounting type 

3.2 

0.5 

- 

5 

5 

5 

3 

5 

280 

5 

GP1A52LR 

PWB mounting type 

3.0 

0.5 

- 

5 

5 

5 

3 

5 

280 

5 

GP1A18LC 

2 


b 

3 

PWB mounting type 

3.2 

0.5 

- 

5 

*1 

5 

5 

3 

5 

280 

5 


^ Topr: - 25 ~ + 85°C (GP1A06: - 20 ~ + 85®C) * 1 = 280Q 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


SHARP! Photointemipters 

Opbelechonics 

^ ^ \ % 

GP1A05 GP1A21 GP1A23LC GP1A25LC GP1A27LC 

(GP1A05HR, GP1A31LC) 



GP1A34LC GP1A22HR 

(GP1A22LC) 


GP1A10 


GP1A26LC 




Transmissive Photointerrupters 

OPIC type with 3-pin connector terminai (Ta= 25 °c) 



(Ta = 25‘>C) 


Type 

Model No. 

Internal 

connection 

diagram 

Features 

Absolute maximum 
ratings 

Electro-mechanical characteristics 

Supply 

voltage 

Vcc 

(V) 

Output 

current 

lo 

(mA) 

Actuator 

lever 

operating 

load 

Low 

level 

output 

voltage 

Vql 

(V) 

Low 

level 

dissipation 

current 

•ccL 

(mA) 

High 

level 

output 

voltage 

VOH 

(V) 

High 

level 

dissipation 

current 

•cCH 

(mA) 

Response time 

tH 

(A4A) 

tt 

(mA) 

Rl 

(0) 

Vcc 

(V) 

OPIC 

GP1A40 


volta^reguiaior 

1 

3 

2 

With lever type actuator 

With connector 

7 

50 

0.5 

or more 

0.4 

MAX. 

3.0 

MAX. 

100x0.9 

MiN. 

30 

MAX. 

166 

MIN. 

166 

MiN. 

280 

5 
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3700 


ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


Optoelechonics 



Photointerrupters 



GP1S54 

(GP1L54) teP1L55 

\GPI556, GPISSOOi 

Transmissive Photointerrupters 


(Ta=25»C) 


Type 

Modei No. 

Internal 

connection 

diagram 

— 

Features 

Detecting 

and 

emitting 

gap 

(mm) 

Slit 

width or 
resolution 
(mm) 

Electrical characteristics 

Current transfer ratio 

Response time 

CTR 

(%) 

MIN. 

If 

(mA) 

VcE 

(V) 

tr 

(pS) 

TYP. 

Ic 

(mA) 

Rl 

(O) 

VcE 

(V) 

Single transistor 

GP1S01*i 


High speed detecting, both-side mounting type 

3.0 

2.0 

10 

20 

5 

3 

2 

100 

2 

GP1S05 

High resolution, PWB mounting, wide gap 

5.0 

0.5 

2.5 

20 

5 

3 

2 

100 

2 

GP1S06 


High resolution, PWB mounting type 

3.0 

0.25 

0.5 

20 

5 

38 

0.5 

1,000 

2 

GP1S10 

With cover case 

3.0 

0.5 

2 

20 

5 

3 

2 

100 

2 

GP1S11 

Holder with lens 

3.0 

- 

11.5 

20 

5 

3 

2 

100 

2 

GP1S12 

PWB mounting type with positioning pin 

3.5 

2.0 

10 

10 

5 

3 

2 

100 

2 

GP1S50 



High resolution, both-side mounting type 

3.0 

0.5 

2.5 

20 

5 

3 

2 

100 

2 

GP1S51 

1 

2 


4 

3 

High resolution, side-mounting type 

3.0 

0.5 

2.5 

20 

5 

3 

2 

100 

2 

GP1S52 


High resolution, PWB mounting type 

3.0 

0.5 

2.5 

20 

5 

3 

2 

100 

2 

GP1S53 

High resolution, PWB mounting type 

5.0 

0.5 

2.5 

20 

5 

3 

2 

100 

2 

GP1S54 


High resolution, PWB mounting type 

3.0 

0.5 

2.5 

20 

5 

3 

2 

100 

2 

GP1S55 

High resolution, PWB mounting type 

2.0 

0.15 

3 

20 

5 

5 

2 

100 

2 

QP1S56 

Compact, high sensing accuracy type with positioning pin 

2.0 

0.15 

20 

20 

5 

38 

0.5 

1,000 

2 

GP1S560 

Compact, high sensing accuracy type with positioning pin 

2.0 

0.15 

1 

20 

5 

38 

0.5 

1,000 

2 

QP1S58 

Compact, PWB mounting type 

5.0 

0.5 

2.5 

20 

5 

3 

2 

100 

2 

GP1S07 


Compact, PWB mounting type 

0.9 

0.8 

■B 

1.5 

El 

n^i 

EO 

EfB 

m 

GP1S37 

Compact, PWB mounting type 



■1 



HU 

n 

H 

5 

GP1S41 




Photointerrupter with spring lever type 

_ 

_ 

B 


1 

■ 

H 

uy 

■ 

GP1S21 



3 

With mounting hole 

1.0 

0.8 

1.8 


5 

■B 

EO 


. 5 J 

GP1S17 

Compact, PWB mounting type 

2.0 

0.8 

1 

3 

5 


EO 

1,000 

D 

GP1S18 


Compact, high resolution, PWB mounting type 

0.9 

0.3 


1.5 

5 

iE3i 

EO 

HOI 

B 

GP1S22 


With mounting hole, high resolution 

1.0 

0.3 


5 

5 

II^QI 

EO 

HHBI 

B 

GP1S23 

Compact PWB mounting type 

2.0 

0.3 


5 



EO 

QQI 


GP1S20 

With positioning pin, high resolution, PWB mounting type 

1.1 

0.3 

mm 


m 


ED 


B 

GP1S40 

With lever type actuator & connector 

— 

— 



D 

■1 


mii^i 

B 

GP1S09 



3 

2 

Snap-in mounting type with connector 

5.0 


■ 


i 

3 

■ 


2 


GP415 


Wide gap 

13.2 




o 



SI 

2 

GP1L01*i 

High sensitivity, both-side mounting type 

3.0 

2.0 

BEB 

1 

— 

m 

■a 

■3 

2 

GP1L02 

High sensitivity, either-side mounting type 

4.2 

2.0 


10 

2 


SI 


2 

GP1L03 

Wide gap, both-side mounting type 


2.0 


1 

2 

SI 

SI 


2 

GP1L06 

1 

2 


4 

3 

High resolution, PWB mounting type 


0.5 


1 

2 


m 

MB 

2 


PWB mounting type with positioning pin 

3.5 



1 

2 

m 

SI 

SI 

2 

GP1L50 

High resolution, both-side mounting type 

3.0 

0.5 

50 

1 

2 

SI 



2 

GP1L51 



High resolution, side-mounting type 

3.0 

0.5 

50 

1 

2 

1^ 


m 

2 




3.0 


50 

1 

2 

m 

B 

MB 

2 

GP1L53 

High resolution, PWB mounting type 

5.0 

0.5 

30 

1 

2 



MB 

2 

GP1L54 

High resolution, PWB mounting type 

3.0 

0.5 

50 

1 

2 

80 

2 

100 

2 

GP1L55 

High resolution, PWB mounting type 

2.0 

0.15 

30 

2 

2 

80 

2 

100 

2 

GP1L07 

2 



Compact, PWB mounting type 

0.9 

0.8 

50 

1 

2 

80 

10 

100 

2 

GP1L21 


3 

With mounting hole 

1.0 

0.8 

40 

1 

2 

80 

10 

100 

2 

GP1L22 

With mounting hole high resolution 

1.0 

0.3 

20 

1 

2 

80 

10 

100 

2 


^ Topr: - 25~ + 85°C * 1 Built-in visible ligh cut-off filter type (F-type) is also available. 
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3700 


ELECTRO-OPTICAL EQUIPMENT (EXCL FIBER OPTICS) 


3700 



Photointerrupters 



GP2S03 


GP2S04 

(GP2L04) 



GP2S15 



GP2S06 

(GP2L06) 



GP2S10 GP2S07 GP2S08D 



GL2S09 GP2L20(L)(R) GP2S05 

(GP2L09) 


Reflective Photointerrupters 


OPIC is a registered trademark of Sharp and stands for Optical 1C. ] 

It has a light detecting element and peripheral circuits integrated onto one chip.j 


Type 

Model No. 

-- 

Internal 

connection 

diagram 

Features 

Optimum 

detecting 

distance 

Eiectrical characteristics 


Dissipation current 

Low level output voltage 

Operatin 

Vc< 

MIN. 

g voltage 
;(V) 

MAX. 

Icc 

(mA) 

MAX. 

Vcc 

(V) 

VoL 

(V) 

MAX. 

Vcc 

(V) 

OPIC 

GP2A11 



Multiple types of paper 
detectable, light modulation 
type, with connector 

2~7 

4.5 

5.5 

100 

5 

0.4 

5 



- 

GP2A20 

Llli 

Multiple types of paper 
detectable, light modulation 
type, with connector 

3~7 

4.75 

5.25 

30 

5 

0.4 

5 

GP2A12F 

I 



Long focal distance, 
dust-proof visible light 
cut-off, detectable paper on 
platen, with connector 

4~5 

4.5 

5.5 

50 

5 

0.4 

5 



E- 

1 



m Topr:-25~+70“C 


Type 

Model No. 

Internal 

connection 

diagram 

Features 

Focal 

distance 

(mm) 

Electrical characteristics 

Current transfer ratio 


Response time 

CTR 

(%) 

MIN. 

•f 

(mA) 

VcE 

(V) 

tr 

(|iS) 

TYP. 

Ic 

(mA) 

Rl 

(O) 

^CE 

(V) 

Single transistor 

GP2S01*i 


High speed detection 

5 

1 

20 

5 

30 

0.2 

1,000 

2 

GP2S03 

Compact, visible light cut-off 

5 

0.8 

20 

5 

30 

0.2 

1,000 

2 

GP2S04 

Compact (DIP), visible light cut-off 

1 

0.5 

4 

2 

20 

0.1 

1,000 

2 

GP2S05 

Compact (DIP), with lens 
visible light cut-off 

4 

0.5 

20 

5 

20 

0.1 

1,000 

2 

GP2S15 

Compact (DIP), with lens visible light 
cut-off type. Long lead 

4 

0.5 

20 

5 

20 

0.1 

1,000 

2 

GP2S06 

Reflectcx^ 


Compact (flat package), visible 
light cut-off 

1 

0.5 

4 

2 

20 

0.1 

1,000 

2 

GP2S10 

n n 

12 3 4 

Compact (Short lead fiat package) 
visible light cut-off type 

1 

0.5 

4 

2 

20 

0.1 

1,000 

2 

GP2S07 


Compact (mini-mold type), visible light 
cut-off 

1 

0.5 

4 

2 

20 

0.1 

1,000 

2 

GP2S08D 

With spacer, visible light cut-off 

1 

0.85 

4 

2 

20 

0.1 

1,000 

2 

GP2S09 

Compact (DIP), longer lead version 
of GP2S04 

1 

0.5 

4 

2 

20 

0.1 

1,000 

2 

GP2S22 

Compact type visible light cut-off 

1 

0.5 

4 

2 

20 

0.1 

1,000 

2 

GP2S24 

Compact (DIP) type visible light 
cut-off 

0.5-1 

0.5 

4 

2 

20 

0.1 

1,000 

2 

Darlington transistor 

GP450*^ 

Reflector 

General purpose 

3 

5 

20 

2 

130 

10 

100 

2 

GP2L01*^ 

High sensitivity 

5 

30 

10 

2 

80 

10 

100 

2 

GP2L04 

, 1- 

, 

Compact (DIP), visible light cut-off 

1 

12.5 

4 

2 

80 

10 

100 

2 

GP2L06 

in 

12 3 4 

Compact (flat package), visible 
light cut-off 

1 

12.5 

4 

2 

80 

10 

100 

2 

GP2L09 


Compact (DIP), longer lead 
version of GP2L04 

1 

12.5 

4 

2 

80 

10 

100 

2 

GP2L20(L)(R) 

A ^ 

Prism system conformable type 

DAT tape-end detection 

- 

5 

20 

5 

80 

2 

100 

2 

GP2L22 

Compact type visible light cut-off 

1 

12.5 

4 

2 

80 

10 

100 

2 

GP2L24 

Compact (DIP) type visible light 
cut-off 

0.5-1 

12.5 

4 

2 

80 

10 

100 

2 


^ Topr: -25 ~ + 85®C (GP500: -10~ + 60®C) * 1 Built-in visible light cut-off filter type (F-type) is also available. 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


SHARR . Photodiodes 

Opbelechonics OPICs/OPIC Light Detectors 

PiN Photodiodes 


Model No. 

Features 

Package 

(Material) 

Active area 
(mm2) 


Isc 

(mA) 

MIN. 

Ev 

(lx) 

Id 

MAX. 

Vp 

(V) 

(|iS) 

MAX. 


(k% 

Xp 

(nm) 

TYP. 

PD43PI 

PIN type 

Transparent epoxy resin 

0.53 

-25-+ 85 

1.0 

100 

1x10-8 

10 

0.1 

10 

1 

920 

PD49Pri 

Visible light cut-off resin 

7.73 

-25--!- 85 

2.4 

100 

3x10-8 

10 

— 

— 

— 

1,000 

PD410Pri 

Visible light cut-off resin 
with condenser 

3.31 

-25--1- 85 

2.5 

100 

1 X 10-8 

10 

0.2 

10 

1 

1,000 

PD480PI 

Resin with lens (side 
viewing 

- 

-25--1- 85 

1.0 

100 

1 X 10-8 

10 

0.1 

10 

1 

920 

PD481Pri 

Visible light cut-off resin 

7.73 

-25--1- 85 

3.5 

100 

3x10-8 

10 

— 

— 

— 

960 

PD50PI 

TO-18 

0.96 

-30--1-100 

4 

1,000 

1 X 10-7 

30 

0.08 

30 

1 

700 

PD80PI 

TO-5 

4.39 

-30--1-100 

18 

1,000 

1 X 10-8 

10 

0.2 

30 

1 

700 

PD142PI 

4 divisions on a 
chip for CD player 

Transparent epoxy resin 

0.25x4 

-40--1- 80 

1.2 

1,000 

1 X 10-9 

15 

0.1 

10 

1 

800 

PD164PI 

6 divisions on a 
chip for CD, VD 
players** 

Transparent transfer mold 
package 

0.032 X 2(A)*2 
0.0062 X 4(B) 

-25-+ 80 

0.25(A) 

0.06(B) 

1,000 

3x10-io(A) 

2x10-io(B) 

15 

0.09 

10 

1 

800 

PD663PS 

0.032 X 2(A)*2 
0.007 x4(B) 

-25-+ 85 

0.340(A) 

0.080(B) 

1,000 

3x10-io(A) 

2x10-10(8) 

15 

fc (typ) 

= 35MHz 

10 

0.50 

840 

PD666PS 

0.038 x2(A)*2 
0.005 x4(B) 

-25-+ 85 

0.4 (A) 
0.07(B) 

1,000 

3x10-io(A) 

2x10-10(8) 

15 

fc (typ) 

= 35MHz 

10 

0.50 

840 

PD322PI 

2 divisions on a 
chip for auto focus 

Transparent epoxy resin 

1.71 X 2 

-25-+ 80 

1.2 

100 

2x10-8 

10 

0.07 

10 

1 

980 


(A) • • • 1,5 * (OPIC is a registered trademark of Sharp and stands for Optical IC. It has a light detecting 

(B) ■ 3,4,7,8 element and peripheral circuits integrated onto one chip.) 

Focus light detecting separation bandwidth .5pm 


* 1 Visible light cut-off filter is built-in. * 2 


0 [ 


Semiconductor Color Sensors (Ta= 25 °c) 


Model No. 

Package 

Topr 

(OC) 

Isc. 

(maV 

TYP. 

ISCo 



ISCj 


Id,, Ids 
(A) 
MAX. 



ri 

X 

(nm) 

Ee 

(pWycm2 

Isc., 

TYP. 

X 

(nm) 


(V) 

MIN. 

(pA) 

PD150 

TO-18 

0- +70 

0.75 

0.19 

600 

50 

0.25 

600 

1 X 10-8 

1 

5.0 

1 

PD151*2 

TO-18 

0- +70 

0.65 

0.16 

600 

50 

0.25 

600 

1 X 10-8 

1 

5.0 

1 

PD152 

Resin with lens 

-25- +80 

1.3 

2.5 

— 

1,000 

0.25 

600 

1 X 10-8 

1 

5.0 

1 

PD153 

TO-18 

-15- +70 

4.5 

10.0 

— 

1,000 

0.24 

600 

1 X 10-8 

1 

5.0 

1 


* 2 Irifrared light cut-filter is built-in. _ 25®C) 


Model No. 

Package 

Topr 

(o6) 

•scR 

TW. 

TYP 

1 



1 TYP.tnm) 1 

a 

CIE,A 

(lx) 

(’« 

AX 

(R) 

t^C?, 

AX 

(G) 

Xp 

(B) 

AX 

(B) 

PD170V1 

Resin 

-10-+60 

0.38 

1 0.30 ,1 

0.32 

1,000 

600 

70 

530 

85 

460 

80 



PD170V1 


Blue-sensitive Photodiodes (Ta= 25 °c) 


Model No. 

Features 

Package 

(material) 

Active area 
(mm2) 

Topr 

(“C) 

isc 

(liA) 

MIN. 

MIN. 


Id 


Xp 

(nm) 

TYP. 

By 

(lx) 

(A) 

MAX. 

Vr 

(V) 

SBC102 


Metal 

44.0 

-10-+ 70 

15.5 

0.18 

100 

— 

— 

750 

SBC111 


Acryl resin 

314 

-10-+ 70 

110 

0.18 

100 

— 

— 

750 

SBC255 


— 

12.5(*32.5x5.0) 

-10-+ 70 

4.4 

0.18 

100 

— 

— 

750 

SBC541 


Phenol resin (Black) 

200 

-10-+ 70 

70.00 

0.18 

100 

— 

— 

750 

BS112 


TO-5 

11.9 

-10-+ 60 

5.5 

0.25 

100 

1 X 10-7 

1 

800 

BS142 

Planar convert type 

TO-8 

41.8 

-10-+ 60 

18 

0.25 

100 

1 X 10-7 

1 

800 

BS530UV 


Ceramic 

81.0 

-10-+ 60 

35 

0.30 

100 

5x10-8 

1 

800 

BS500A 



5.34 

-10-+ 60 

3.3 

— 

100 

2x10-9 

2 

850 

BS500B 


Ceramic 

5.34 

-20-+ 60 

0.4 

— 

100 

1 X 10-11 

1 

560 

BS100C 


1.55 

-20-+ 60 

0.14 

— 

100 

1 X 10-11 

1 

560 

BS100D 

Planar type 


1.55 

-10-+ 60 

0.80 

— 

100 

1 X 10-10 

1 

880 

BS120 



1.55 

-20-+ 60 

0.14 

— 

100 

1 X 10-11 

1 

560 

BS520 


Resin (Black) 

5.34 

-20-+ 60 

0.40 

. — 

100 

1 X 10-11 

1 

560 

BS521 



5.34 

-20-+ 60 

0.65 

— 

100 

3x10-12 

0.01 

560 


I /OPIC is a registered trademark of Sharp and stands for Optical IC. 

v/rlliV# U6l6ClOrS It has a light detecting element and peripheral circuits integrated onto one chip. 


Model No. 

Features 

Package 

Absolute maximum ratings 

Electro-opticai characteristics 

Vgc 

(V) 

P 

(mW) 

•oL 

(mA) 

Topr 

("O 

Bvln 

(lx) 

MAX. 

Bvln 

(lx) 

MAX. 

Vcc 

(V) 

tpLH 

(pS) 

TYP. 

Lhl 

(MS) 

TYP. 

Vcc 

(V) 

Ev) 

(lx) 

Rl 

IS431 

Built in Schmitt trigger ckt 
amplifier and voltage 
regulator 

Resin with 

lens 

-"■5.^+7 

250 

50 

-25- +85 

- 

35 

5 

5 

3 

5 

50 

280 

IS432 

-<’•5.^+7 

250 

50 

-25-+85 

35 

- 

5 

3 

5 

5 

50 

280 

IS435 


250 

50 

-25-+85 

- 

35 

5 

5 

3 

5 

50 

280 

IS436 


250 

50 

-25- +85 

35 

- 

5 

3 

5 

5 

50 

280 

IS437 


250 

50 

-25-+85 

- 

35 

5 

5 

3 

5 

50 

280 

IS438 


250 

50 

-25- +85 

35 

- 

5 

3 

5 

5 

50 

280 

IS486 


250 

50 

-25-+85 

35 

- 

5 

3 

5 

5 

50 

280 
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ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 


3700 


SH ARR OPICs/OPIC Ught Detectors 

opfoeiechonics Phototraosistors/ 

Photothyristors/Photodiodes 


I /OPIC is a registered trademark of Sharp and stands for Optical 1C. 

Vy KtZO LIy ni liy0l0ClOrS it has a light detecting element and peripheral circuits integrated onto one chip. 


Model No. 

Features 

Package 

Absolute maximum ratings 

Electro-optical characteristics 

Vcc 

(V) 

P 

(mW) 

•oL 

(mA) 

Topr 

(•C) 

VoL 

MAX. 

(V) 

Vqh 

MIN. 

(V) 

^PLH 

MAX. 

(MS) 

^PHL 

MAX. 

(uS) 

Vcc 

(V) 

Rl 

(O) 

External distributing 
light illuminance 
Ev(lx) 

IS440 

Pulse drive circuit and sync, 
detection circuit are built-in in 
tt\p light emitting side 

Transparent 
epoxy resin 


250 

50 

-25- +60 

0.35 

4.97 

670 

670 

4.5-16 

280 

7,200 TYP 

IS441F 

Pulse drive circuit and sync, 
detection circuit are built-in in 
the light emitting side 

Transparent 
epoxy resin 


250 

50 

-25- +60 

0.35 

4.97 

670 

670 

4.5-16 

280 

4,500 TYP 

IS450 

Built-in amp circuit 
sync, signal circuit 
and modification circuit 

Epoxy 

resin 


150 

16 

-25- +60 

0.35 

4.97 

670 

670 

4.5-16 

280 

7,200 TYP 

Model No. 

Features 

Package 

Absolute maximum ratings 

1 Electro-optical characteristics 

Vcc 

(V) 

P 

(mW) 

Iql 

(mA) 

Topr 

("C) 

Ice 

(ma) 

MAX. 

Ev 

(lx) 

*01 

(ma) 

MIN. 

Ev 

(lx) 

l02 

(ma) 

MAX. 

Ev 

(lx) 

>30 

Ev 

(lx) 

\P 

(nm) 

TYP. 

IS445 

Linear output 

built in amplifier and voltage 
regulator 

Transparent 
epoxy resin 
(side viewing) 


250 

-10 

-25- -f85 

0.2 

0 

-6.5 

10 

-0.65 

1,000 

-500 

0 

700 

IS455 

Voltage regulator 

Epoxy resin 
(top viewing) 


150 

-10 

-25- +85 

0.2 

0 

-6.5 

10 

-0.65 

1,000 

-500 

0 

700 

Model No. 

r 

Features 

Package 

Absolute maximum ratings 

1 Electro-optical characteristics | 

Vcc 

(V) 

MAX 

Vqh 

(V) 

*OL 

(ma) 

Topr 

(OL) 

Vqh 

(V) 

MIN 

VoL 

(V) 

MAX 

H&L 
Thresh 
illumin 1 

H&L 
Thresh 
illumin 2 

H&L Prop 
time 
TPHL 

L&H Prop 
time 
TPLH 

tr 

tf 

IS456 

For laser beam printer 

Epoxy 

resin 

7 

7 

20 

-25- -1-80 

4.9 

0.6 

600 

_ 

5800 

400 

ns max 

400 

ns max 

200 

ns max 

100 

ns max 

Model No. 

Type 

Package 

Absolute maximum ratings | 

Electro-optical characteristics 

Vcc 

(V) 

P 

(mw) 

Tc 


Sensitivity Rp (mVpW) TYP. 

Response frequency fc (MHz) TYP. 

>P 

C) 

Va. Vb, Vc. 

Vd, Ve, Ve 

VRF 

Va.Vb, 

Vc, Vd 

Ve,Vp 

VVrf 

Rr 

(kQ) 

Cl 

(Pf) 

IS1603 

6 divisions on a chip built in high 
speed amplifier 

Transparent 
epoxy resin 

6 

210 

-20- +65 

24.5 

30 

25 

250 

25 

10 

10 


Phototransistors (Ta= 25 °c) 


Model No. 

Package 

Absolute maximum ratings 

Ic (mA) 


•cEO 

(A) 

MAX. 


Ad 

(deg.) 

TYP. 

XP 

(nm) 

TYP. 

VcEO 

(V) 

Pc 

(mW) 

Topr 

rc) 

MIN. 

TYP. 

VcE 

(V) 

Ee 

(mW/cm2) 

VcE 

(V) 

PT370 

<t>3 

resin stem 

35 

75 

-25- + 85 

0.1 

0.3 

5 

100 lx 

1 X 10-7 

20 

±45 

800 

PT371 

35 

75 

-25- + 85 

0.1 

— 

5 

100 lx 

1 X 10-7 

20 

±65 

800 

PT372 

35 

75 

-25-+ 85 

3 

— 

2 

100 lx 

1 X 10-6 

10 

±70 

800 

PT360 

<j>3 resin 

35 

50 

-25-+ 85 

0.075 

0.2 

5 

100 lx 

1 X 10-7 

20 

±20 

800 

PT360F*i 

35 

50 

-25- + 85 

0.075 

0.2 

5 

0.52 

1 X 10-7 

20 

±20° 

860 

PT361 

(j>3 resin 

35 

50 

-25- + 85 

0.1 

0.2 

10 

2 lx 

1 X 10-6 

10 

±20 

800 

PT361F*1 

35 

50 

-25- + 85 

0.1 

0.2 

10 

0.01 

1 X 10-6 

10 

±20° 

860 

PT420F*1 

Resin 
with lens 

35 

75 

-25-+ 85 

0.4 

— 

5 

1 

1 X 10-7 

20 

±40 

860 

PT421F*i 

35 

75 

-25- + 85 

0.8 

— 

2 

0.1 

1 X 10-6 

10 

±40 

860 

PT483F1 *1 

35 

75 

-25-+ 85 

1.5 

— 

2 

0.1 

1 X 10-6 

10 

±13 

860 

PT430 

35 

75 

-25-+ 85 

0.4 

1.7 

5 

1 

1 X 10-7 

20 

±13 

800 

PT430F*1 

35 

75 

-25- + 85 

0.25 

0.8 

5 

1 

1x10-7 

20 

±13 

860 

PT431 

35 

75 

-25- + 85 

2 

10.0 

2 

0.1 

1 X 10-6 

10 

±13 

800 

PT431F*i 

35 

75 

-25-+ 85 

1.3 

8.0 

2 

0.1 

1 X 10-6 

10 

±13 

860 

PT480 

35 

75 

-25-+ 85 

0.4 

1.7 

5 

1 

1x10-7 

20 

±13 

800 

PT480F*1 

35 

75 

-25-+ 85 

0.25 

0.8 

5 

1 

1x10-7 

20 

±13 

860 

PT481 

35 

75 

-25-+ 85 

1.5 

10 

2 

0.1 

1 X 10-6 

10 

±13 

800 

PT481F*1 

35 

75 

-25-+ 85 

0.9 

— 

2 

0.1 

1 X 10-6 

10 

±13 

860 

PT491 

35 

75 

-25-+ 85 

0.3 

0.6 

2 

Ev + 2lx 

1x10-6 

10 

±40° 

800 

PT491F*1 

35 

75 

-25-+ 85 

0.2 

0.4 

2 

Ev + 2lx 

1 X 10-6 

10 

±40° 

860 

PT493 

35 

75 

-25-+ 85 

0.3 

0.6 

2 

Ev+2lx 

1 X 10-6 

10 

±40° 

800 

PT493F*i 

35 

75 

-25-+ 85 

0.2 

0.4 

2 

Ev + 2lx 

1 X 10-6 

10 

±40° 

860 

PT4800 

35 

75 

-25-+ 85 

0.12 

0.4 

5 

1 

1 X 10-7 

20 

±35° 

800 

PT4800F*i 

35 

75 

-25-+ 85 

0.08 

0.25 

5 

1 

1 X 10-7 

20 

±35° 

860 

PT4810 

35 

75 

-25- + 85 

0.12 

— 

5 

1 

1 X 10-6 

10 

±35° 

800 

PT4810F*i 

35 

^5 

-25-+ 85 

0.45 

— 

2 

0.1 

1 X 10-6 

10 

±350 

860 

PT4850F*i 

35 

75 

-25-+ 85 

0.27 

— 

2 

0.1 

1 X 10-7 

20 

±35° 

860 

PT501 

TO-18 

45 

75 

-25-+125 

2.5 

10 

5 

10 

1 X 10-7 

30 

± 6 

800 

PT510 

35 

75 

-25-+125 

2.5 

20.0 

5 

10 

1 X 10-7 

30 

± 6 

800 

PT550 

35 

150 

-25- +125 

3 

20.0 

5 

0.1 

1 X 10-6 

10 

± 6 

800 

PT550F 

35 

150 

-25- +125 

3 

20.0 

5 

1 

1 X 10-6 

10 

±50 

800 


* 1 Visible light cut-off type 
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Or^odechonics 



Photodiodes for Near Infrared Light 



Photodiodes 




Model No. 

Features 

Package 

material 

Element 

dimension 

(mm) 

Active 

area 

(mm2) 

Topr 

rc) 



Id 

(A) 

TYP. 


Xp 

(nm) 

TYP. 

•sc 

(mA) 

MIN. 

»oc 

(V) 

MIN. 

Ev 

(lx) 

Vr 

(V) 

SPD102 

Mesa 

type 

Metal 

- ' 

44.0 

-10~ +70 

238 

0.35 

1,000 

- 

- 

850 

SPD110 

- 

20.0DIA 

314 

-10~+70 

t,737 

6.35 

1,000 

- 

- 

850 

SPD111 

Acryl resin 

- 

314 

-10~ +70 

1,600 

0.35 

1,000 

- 

- 

850 

SPD331 

ABS (Black) 

- 

9.0 

^10-+70 

48 

0.35 

1,000 

- 

- 

850 

SPD500 

- 

3.0 X 4.5 

13.5 

-10~ + 70 

75 

0.35 

1,000 

- 

- 

850 

SPD511T 

ABS (Black) 

- 

20.25 

-10~ +70 

112 

0.35 

1,000 

- 

- 

850 

SPD530 

- 

10.0x10.0 

100 

-10~ +70 

553 

0.35 

1,000 

- 

- 

850 

SPD540 

- 

10.0x20.0 

200 

-10~ +70 

1,105 

0.35 

1,000 

- 

- 

850 

SPD541 

Phenol resin (Black) 

- 

200 

-10~ +70 

995 

0.35 

1,000 

- 

- 

850 

SPD550 

_ 

2.0 X 5.0 

10.0 

-10~ +70 

58 

0.35 

1,000 

_ 

- 

850 

SPD570 

- 

4.0x10.0 

40.0 

-10~ +70 

221 

0.35 

1,000 

- 

- 

850 


I, W 

GP1U52X series 


GP1U52Y 



GP1U52Q 




GP1W03 


Light Detecting Units for Remote Controller 


Series 

GP1U56 

Series 

GP1U50X 

Series 

GP1U52X 

Series 

GP1U52Y 

Series 

•1GP1U52Q 

Series 

Viewing direction 

Top viewing 

Top viewing 

Top viewing 

Side viewing 

Height 

5.5mm 

12mm 

16mm 

13.25mm 

Dimensions 

*A 

*B 

*C 

_ -R _1_ 

Absolute 

Maximum 

Ratings 

Vcc 

(V) 

6.3 

r^) 

-10-+60 


•cc 

(mA) 

5 

Electrical 

Charac¬ 

teristics 

Vqh 

(V) 

Vcc--0.5 

VoL 

(V) 

0.45 

Ti 

(US) 

MIN. 

400 

440 

400 

400 

400 

MAX. 

800 

770 

800 

800 

800 

T2 

(PS) 

MIN. 

400 

440 

400 

400 

400 

MAX. 

800 

770 

800 

800 

800 

CR filter 

- 

O 

O 

o 

O 


40kHz 

GP1U56 

GP1U50X 

GP1U52X 

GP1U52Y 

GP1U52Q 

38kHz 

GP1U561 

GP1U501X 

GP1U521X 

GP1U521Y 

GP1U521Q 

36.7kHz 

GP1U562 

GP1U502X 

GP1U522X 

GP1U522Y 

GP1U522Q 

32.75kHz 

GP1U563 

GP1U503X 

GP1U523X 

GP1U523Y 

GP1U523Q 

41.7kHz 

GP1U565 

GP1U505X 

GP1U525X 

GP1U525Y 

GP1U525Q 

48kHz 

GP1U566 

GP1U506X 

GP1U526X 

GP1U526Y 

GP1U526Q 

56.8kHz 

GP1U567 

GP1U507X 

GP1U527X 

GP1U527Y 

GP1U527Q 

39kHz 

GP1U568 

GP1U508X 

GP1U528X 

GP1U528Y 

GP1U528Q 

35kHz 

GP1U569 

GP1U509X 

GP1U529X 

GP1U529Y 

GP1U529Q 


*1 With conductive film for eliminating electro-magnetic induction noise 



0 Vcc 
@ Vout 
@ GND 
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SILX)NEXi 


CdS/CdSe PHOTOCONDUCTIVE CELLS • OPTICALLY COUPLED 
ISOLATORS • SILICON PHOTODIODES AND PHOTODIODE ARRAYS • 
CUSTOMIZED OPTOELECTRONIC ASSEMBLIES 


CdS & CdSe PHOTOCELLS 


PHOTODETECTOR LAMP/LED ASSEMBLIES 


Cell 

Typical 

Min. 

Max. 

Max. 


Type 

1.0 Ftc 

Dark 

Peak 

Power 


No. 

Res. Kfi 

Res. MQ 

Volt. 

mW. 

Description 

NSL-3120 

75 

100 

70 

50 

CdSe Photoconductive Cell 

NSL-3130 

30 

100 

70 

50 

in Hermetic Glass and Metal 

NSL-3140 

14 

100 

70 

50 

TO-18. CdS versions also 

NSL-3150 

550 

1000 

250 

50 

available. 

NSL-3160 

260 

1000 

250 

50 


NSL-3170 

110 

1000 

250 

50 


NSL-3180 

50 

500 

120 

50 


NSL-3812 

43 

10 

80 

100 

CdSe Photoconductive cell 

NSL-3822 

18.6 

10 

80 

100 

in TO-5 plastic coated “open 
pill" package. Also available 

NSL-3832 

8 

10 

80 

100 

NSL-3842 

3,5 

10 

80 

100 

in CdS material. 

NSL-3852 

330 

100 

320 

100 


NSL-3862 

155 

100 

320 

100 


NSL-3872 

66 

100 

320 

100 


NSL-4440 

120 

50 

1000 

1000 

1" CdS Photoconductive 

NSL-4450 

26.0 

15 

1000 

1000 

Cell in Hermetic Glass and 

NSL-4460 

11.4 

5 

1000 

1000 

Metal case 1.25" diameter. 

NSL-4470 

5.5 

0.5 

1000 

1000 


NSL-4442 

120 

10 

1000 

500 

1" CdS Photocoductive 

NSL-4452 

26 

1.5 

1000 

500 

Cell in plastic coated 
“open pill” package. 

NSL-4462 

11.4 

0.5 

1000 

500 

NSL-4472 

5.5 

0.2 

1000 

500 

NSL-4610 

65 

80 

80 

100 

CdS Photoconductive Cell 

NSL-4620 

28 

20 

80 

100 

in Hermetic Glass and 

NSL-4630 

12 

2.7 

80 

100 

Metal 1 / 4 " dia. case. 

NSL-4640 

5.2 

0.7 

80 

100 

Hermetic CdSe versions 

NSL-4650 

550 

160 

250 

100 

also available. 

NSL-4660 

230 

20 

250 

100 


NSL-4670 

100 

4 

250 

100 


NSL-2930 

1.7 

0.5 

80 

500 

TO-8 Hermetic CdS/Se 

N 51-2940 

.75 

0.1 

80 

500 

Photoconductive Cell. 

NSL-2970 

7.5 

5.0 

250 

500 


NSL-3921 

4.0 

2 

80 

200 

TO-8 CdSe Photoconductive 

NSL-3931 

1.7 

2 

80 

200 

Cell in Plastic Case. Glass 

NSL-3941 

0.75 

2 

80 

200 

Lens and Plastic Coated 
“open pill” and CdS 

NSL-3951 

40.0 

5 

320 

200 

NSL-3961 

17.0 

5 

320 

200 

versions also available. 

NSL-3971 

7.5 

5 

320 

200 


NSL-4920 

4.0 

2.0 

80 

500 

CdS Photoconductive Cell 

NSL-4930 

1.7 

0.4 

80 

500 

in Hermetic Glass and 

NSL-4940 

0.75 

0.05 

80 

500 

Metal TO-8. Hermetic CdSe 

NSL-4950 

40 

30 

320 

500 

version also available. 

NSL-4960 

17 

4.0 

320 

500 


NSL-4970 

7.5 

0.5 

320 

500 


NORP-11 

20 

2.5 

320 

250 

CdS Photocell in 0.5" 

NORP-12 

9 

1 

320 

250 

lensed Plastic case. 

NORP-13 

4 

0.5 

320 

250 


NSL-4510 ' 

43.0 

65 

120 

100 

CdS Photoconductive cell in 

NSL-4520 

18.6 

15 

120 

100 

Hermetic TO-5 package. Two 

NSL-4530 

8 

1.8 

120 

100 

plastic encapsulated 

NSL-4540 

3.5 

0.25 

120 

100 

versions also available. 

NSL-455;0 

330 

200 

320 

100 


NSL-45S0 

155 

130 

320 

100 


NSL-4570 

65 

20 

320 

100 


UV SENSITIVE LDRs 


Typical 

Min. 

Max. 

Max. 

Cell 

1.6 Ftc 

Dark 

Peak 

*ower 

Type No. 

Res. Kf2 

Res. MO 

Volt 

MW Description 

NSL-2129/3 

1.7 

0.2 

80 

200 0.5" Plastic Case 

NSL-2129/6 

17.0 

1 

320 

200 with Phosphor-Coated 






Quartz Window 

PIN PHOTODIODES 

NSL 

Light 

Dark 

Rise 

Fall 

Type 

Current* 

Current 

Time 

Time 

No. 

MA 

nA 


nS 

nS Description 

NSL-530 

0.3 

10 


3 

6 TO-18 Package 

NSL-580 

1.5 

30 


5 

8 TO-5 


* At 500 Ftc (25 MW/cm*) 2870OK Source 


SILONEXi 


CdSe Photodetector 



Emitter 

Detector 



Cur- Max. 

Min. 

Max. 


Module 

rent ON 

OFF Max. 

Power 


Type No. 

Volts MA Res. 0 

Res. Mn Volts 

mW 

Description 

PL-1033-1 

10 15 100 

~10 80 

250 

Phenolic .75" 

PL-1036-1 

10 15 400 

50 320 

250 

X .75" X 625" 

PL-2H33-1 

200 

2 100 

10 80 

250 

Pin Leads for 

PL-2H36-1 

200 

2 400 

50 320 

250 

P.C. Board 

PL-5S33-1 

25 250 

10 80 

250 

Mounting, 

PL-5S36-1 

25 2000 

100 320 

250 

(Matched, 






Multi-Detector 

Configurations 

available.) 

PLT-10384 

10 15 250 

10 80 

100 

Standard tube: 

PLT-10387 

10 15 3000 

50 320 

100 

Axial leads. 

PLT-2H384 

200 

2 500 

10 80 

100 


PLT-2H387 

200 

2 10000 

50 320 

100 


PLS-5S380 

25 250 

10 80 

100 

Small tube; 

PLS-5S387 

25 4000 

100 320 

100 

Axial leads. 

PLM-5S310 

25 500 

10 80 

50 

Miniature 

PLM-5S317 

25 5000 

100 320 

50 

Tube; Axial 






leads. 

SILICON PHOTODIODES 


Min. 

Min. 

Dark 

Reverse 



Short 

Open 

Curr. 

Voltage 


Cell 

Ct.* 

Ct.* 

/tA @ IV 

Recom. 


Type No. 

Curr. MA 

Volt. 

@ 25«C 

Max. 

Description 

NSL-701-1 

0.30 

0.35 

3 

5 

.1 " x .2"Chip. 

NSL-801-1 

0.325 

0.275 

1.5 

10 

Wire Leads 

NSL-701-9 

0.30 

0.35 

3 

5 

9 Element Cell, 
0.1" Spacing 

NSL-702 

0.6 

0.35 

5 

5 

.2" X .2* Chip. 

NSL-802 

0.65 

0.275 

2.5 

10 

Wire Leads 

NSL-703 

1.4 

0.35 

15 

5 

.2" V .4" Chip. 

NSL-803 

1.5 

0.275 

7.5 

10 

Wire Leads 

NSL-705 

4.5 

0.35 

25 

5 

.76" x .354" 

NSL-805 

4.77 

0.275 

12.5 

10 

Chip. 

Wire Leads 

NSL-706 

2.9 

0.35 

20 

5 

.4" X .4" Chip. 

NSL-806 

3.0 

0.275 

10 

10 

Wire Leads 

NSL-707 

3.3 

0.35 

25 

5 

.2" X 1" Chip. 

NSL-807 

3.5 

0.275 

12.5 

10 

Wire Leads 

NSL-708 

1.3 

0.35 

15 

5 

.1" X 1" Chip. 

NSL-808 

1.4 

0.275 

7.5 

10 

Wire Leads 

NSL-710 

0.125 

0.4 

1 

5 

TO-18 Package 

NSL-810 

0.150 

0.275 

0.5 

10 


NSL-751 

1.4 

0.35 

2.0 

5 

0.5" dia. 

NSL-851 

1.5 

0.275 

10 

10 

Epoxy Package 

NSL-781 

0.28 

0.35 

5 

5 

Hermetic TO-5 

NSL-881 

0.3 

0.275 

2.5 

10 

Case 

NSL-782 

0.42 

0.35 

5 

5 


NSL-791 

0.60 

0.35 

5 

5 

Hermetic TO-8 

NSL-792 

1.1 

0.35 

15 

5 

Case 

NSL-8932 

0.65 

0.275 

0.5 

10 

0.5" dia. 

Ceramic 

NSL-6136 

100.0 

.38 

3 

5 

.05" X .125" 

Chip. 

NSL-6122 

110.0 

.33 

2 

10 

.05" X .125" 

Chip. 

NSL-6134 

150.0 

.40 

3 

5 

.130" X .150" 

Dual Chip. 

* At 500 Ftc (25 MW/cm*) 2870°K Source 


SILICON PLANAR PHOTODETECTORS 

Cell 

Type No. 

Min. 

Short 

Ct.* 

Curr. fiA 

Min. 

Open 

Ct.* 

Volt. 

Dark 

Curr. 

NA @ 5V 
@ 250C 

Break¬ 

down 

Voltage 

(V) 

Description 

NSL-811 

100 

0.4 

5 

40 

TO-18, Flat Window 

NSL-812 

310 

0.4 

5 

40 

TO-18, Low Lens 

NSL-813 

220 

0.4 

5 

40 

TO-18, High Lens 

NSL-814 

90 

0.4 

5 

40 

TO-52, Flat Window 

NSL-815 

240 

0.4 

5 

40 

TO-52, Low Lens 

NSL-883 

360 

0.4 

10 

20 

TO-5, Flat Window 

NSL-893 

800 

0.4 

20 

10 

TO-8, Flat Window 


* At 500 Ftc, 2870°K Source 


NSL-811 and NSL-883 are available in dual and quad versions in TO-5 
and TO-8 packages. 


TWX 610-421-3362 
FAX 514 747 3906 
TLX 51 669 663 


331 CORNELIA ST., PLATTSBURGH, NY 12901 
2150 WARD STREET, MONTREAL, QUE. H4M 1T7 
ALTRINCHAM, CHESHIRE, WA14 4NX 


TEL: (518) 561-3160 
TEL: (514) 744-5507 
TEL: (061) 928-3417 
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SILICON DETECTOR CORP. 


Commercial • Military • O.E.M. 


amPERWRMAUCEi 


CUSTOM SILICON PHOTODETECTORS 


High Speed 
Spectrally Enhanced 
UV'-Visible-IR 
Low Noise 
Linear 
Photoconductive 
Photovoltaic 
Low Capacitance 
High Voltage Breakdown 
Reliable and Low Cost 


Designed by Engineers for Engineers 


SD - XXX - XX - 
ACTIVE AREA SIZE —^ 

(Expressed in inches — 
effective diameter) 
ie: 020 = .020 inch diameter 

200 = .200 inch diameter 

444 .444 inch diameter 

PRODUCT SERIES-- 

11 Single element. 

Red IR Enhanced 

12 Single element, 

Blue Enhanced 

13 Single element. 

U.V. Enhanced . 

21 Single Axis Position 
Sensing (PSC) 

22 Dual Axis Position 
Sensing (PSC) 

23 Quadrant Detector 

24 Bi-Cell Detector 

31 Photopic Detector 

32 Red Photopic Detector 

41 Opto Hybrid 
Red/IR Enhanced 

42 Opto Hybrid Blue Enhanced 

43 Opto Hybrid U.V. Enhanced 

I DETECTOR APPLICATION 


XX - XXX 

“package code 

011-TO-18 
211-T0-18 Isolated 
021-TO-5 

221- TO-5 Isolated 
041-TO-8 

042-TO-8 UV Window 

241- TO-8 

242- TO-8 Isolated UV 

251- Jumbo TO-8 

252- Jumbo TO-8 UV 

171- BNC Std. Window 

172- BNC UV Window 
022-Std. TO-5 Header/UV Window 

222- Iso. TO-5 Header/UV Window 
042-Std. TO-8 Header/UV Window 
242-Iso. TO-8 Header/UV Window 
181-1.6" Diameter BNC Pkg. 

231- Iso. TO-5 Tall Cap 

232- Iso. TO-5 Tall Cap UV Wind 

261- Jumbo TO-8 Std. Window 

262- Jumbo TO-8 UV Window 
391-Plastic Pkg. Exp. Window 
040-No Window Cap Ins. Wire Bd 
051-Std. Jumbo TO-8 Head Std. Window 


11- Photovoltaic—Ultra Low Noise/Medium Frequency 
Red I.R. Enhanced 

12- Photovoltaic—Ultra Low Noise/Medium Frequency 
Blue Enhanced 

13- Photovoltaic—Ultra Low Noise/Medium Frequency 
U.V. Enhanced 

21- Photoconductive—High Frequency Red I.R. Enhanced 

22- Photoconductive—High Frequency Blue I.R. Enhanced 

23- Photoconductive—High Frequency U.V. Enhanced 


Single Element 

Bi-Cells 

Quadrant 

Detector Hybrids 

Position Sensors 

Filter Detector 

Multi-Element Arrays 

Custom Hybrids 

Calibration 

Opto-Assemblies 

MIL-STD-883 Screening 


SINGLE ELEMENT PETECTORS—PHOTOVOLTAIC GROUP SPECIFICATIONS (23*>C) 


MODEL 

NUMBER 

SPECTRAL 

ENHANCEMENT 

— 

ACTIVE 

AREA 

AREA 

(mm2) 

RESPONSIVITY 

AT SPECTRAL PEAK 
(A/W) 

MIN. DYNAMIC 
RESISTANCE 

0 Volts 
(MQ) 

JUN 

CAP 

5 Volts 
(pF) 

RESPTIME 

5 Volts 
(ns) 

TYP 

DARK 

CURRENT-1 

5 Volts 
(nA) 

TYP. NEP 
SPECTRAL PEAK 

0 Volts 

1 kHz 
(W/VHz) 

SD-020-11-11-011 (ISOLATED)-211 

RED/IR 

0.20 

.55 

800 

25 

7 

.10 

5 X 10-15 

SD-020-12-12-011 (ISOLATED)-211 

BLUE/VISIBLE 

0.20 

.55 

800 

25 

7 

.10 

5 X 1015 

SD-041-11-11-011 (ISOLATED)-211 

RED/IR 

0.85 

.55 

500 

39 

4.1 

.13 

7.3 X 10-15 

SD-041-12-12-011 (ISOLATED)-211 

BLUE/VISIBLE 

0.85 

.55 

500 

39 

8 

.13 

7.3 X 10-15 

SD-076-11-11-011 (ISOLATED)-211 

RED/IR 

2.91 

.55 

200 

132 

7.3 

.45 

1.2 X 10-14 

SD-076-12-12-011 (ISOLATED)-211 

BLUE/VISIBLE 

2.91 

.55 

200 

132 

21 

.45 

1.2x 10-14 

SD-100-11-11-021 (ISOLATED)-211 

RED/IR 

5.1 

.55 

100 

232 

10 

.75 

1.7 X 10-14 

SD-100-12-12-021 (ISOLATED)-221 

BLUE/VISIBLE 

5.1 

.55 

100 

232 

34 

.75 

1.7x 10-14 

SD-100-13-13-022 (lSOLATED)-222 

UV 

5.1 

.55 

100 

232 

34 

.75 

1.7 X 10-14 

SD-172-11-11-021 (ISOLATED)-221 

RED/IR 

15.0 

.55 

70 

682 

25 

2 

1.9 X 10-14 

SD-172-12-12-021 (ISOLATED)-221 

BLUE/VISIBLE 

15.0 

.55 

70 

682 

94 

2 

1.9 X 10-14 

SD-172-13-13-022 (ISOLATED)-222 

UV 

15.0 

.55 

70 

682 

94 

2 

1.9 X 10-14 

SD-200-11-11-041 (ISOLATED)-241 

RED/IR 

20.3 

.55 

50 

923 

33 

3 

2.3 X 10-14 

SD-200-12-12-041 (ISOLATED)-241 

BLUE/VISIBLE 

20.3 

.55 

50 

923 

128 

3 

2.3 X 10-14 

SD-200-13-13-042 (ISOLATED)-241 

UV 

20.3 

.55 

50 

923 

128 

3 

2.3 X 10-14 

SD-290-11-11 -041 (ISOLATED)-241 

RED/IR 

42.6 

.55 

20 

1,936 

67 

7 

3.6 X 10-14 

SD-290-12-12-041 (ISOLATED)-241 

BLUE/VISIBLE 

42.6 

.55 

20 

1,936 

216 

3 @ 1 V 

3.6 X 10-14 

SD-290-13-13-042 (ISOLATED)-242 

UV 

42.6 

.55 

20 

1,936 

216 

3 @ 1 V 

3.6x10-14 

SD-444-11-11-171 (ISOLATED)-251 

RED/IR 

100 

.55 

10 

4,545 

153 

15 

5.1 X 10-14 

SD-444-12-12-171 (ISOLATED)-251 

BLUE/VISIBLE 

100 

.55 

10 

4,545 

510 

7 # 1 V 

5.1 X 10-14 

SD-444-13-13-172 (ISOLATED)-252 

UV 

100 

.55 

10 

4,545 

510 

7 C") 1 V 

5.1 X 10-14 


CALL COLLECT (805) 484-2884 

For Our Standard Product Catalog 

And Application Engineering For CUSTOM SILICON PHOTODETECTORS 

1240 AVENIDAACASO, CAMARILLO, CA 93010-8727 • PHONE COLLECT (805) 484-2884 • FAX (805) 484-9935 • TELEX: 182229 
B*1348 For manufacturers’sales offices, see yellow pages EEM 1989 
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-VS^Rilicon detector corp.-- 

^mHIGHPERWRMMCm 

CUSTOM SILICON PHOTODETECTORS 

Designed by Engineers for Engineers 


SINGLE ELEMENT DETECTORS—PHOTOCONDUCTIVE GROUP SPECIFICATiONS (23°C) 


MODEL NUMBER 

SPECTRAL 

ENHANCEMENT 

ACTIVE 

AREA 

Area 

(mm2) 

RESPONSIVITY 

AT SPECTRAL PEAK 
(A/W) 

MAX DARK 
CURRENT-ld 
50 Volts 
(nA) 

DYNAMIC 

RESISTANCE-Rp 

0 Volts 
(MQ) 

JUN CAP 

50 Volts 
(PF) 

RE^PTIME 
50 Volts 
(ns) 

TYP. NEP 
Spectral Peak 

50 Volts 

1 kHz 
(W/\Hz) 

SD-020-11-21-011 (ISOLATED)-2l1 

RED/IR 

0.20 

.55 

2 

600 

1 

3.5 

4,0 X 10 ''^ 

SD-020-12-22-011 (ISOLATED)-211 

BLUE/VISIBLE 

0.20 

.55 

2 

600 

1 

3.5 

4.0 X 10 ' ' 

SD-041-11-21-011 (ISOLATED)-211 

RED/IR 

0.85 

.55 

6 

300 

2 

3.7 

5.7 X 10 ''^ 

SD-041-12-22-011 (ISOLATED)-211 

BLUE/VISIBLE 

0.85 

,55 

6 

300 

2 

4.5 

5.7 X 10 ''’ 

SD-076-11-21-011 (ISOLATED)-211 

RED/IR 

2.91 

.55 

20 

130 

6 

3.8 

1.0 X 10 '-' 

SD-076-12-22-011 (ISOLATED)-211 

BLUE/VISIBLE 

2.91 

,55 

20 

130 

6 

6.3 

1.0 X 10"' 

SD-100-11-21-021 (ISOLATED)-221 

RED/IR 

5.1 

.55 

35 

70 

11 

4.6 

1.4 X 10-'-' 

SD-100-12-22-021 (ISOLATED)-221 

BLUE/VISIBLE 

5.1 

.55 

35 

70 

11 

8.6 

1.4 X 10-'" 

SD-100-13-23-022 (ISOLATED)-222 

UV 

5.1 

.55 

35 

70 

11 

8.6 

1.4 X 10-’" 

SD-172-11-21-021 (ISOLATED)-221 

RED/IR 

15.0 

.55 

105 

50 

33 

4.9 

2.4 X 10-1-" 

SD-172-12-22-021 (ISOLATED)-221 

BLUE/VISIBLE 

15.0 

.55 

105 

50 

33 

18 

2.4 X 10-'" 

SD-172-13-23-022 (ISOLATED)-222 

UV 

15.0 

.55 

105 

50 

33 

18 

2.4 X 10-’" 

SD-200-11-21-041 (ISOLATED)-241 

RED/IR 

20.3 

,55 

140 

30 

44 

5.3 

2.7 X 10-’" 

SD-200-12-22-041 (ISOLATED)-241 

BLUE/VISIBLE 

20.3 

.55 

140 

30 

44 

23 

2.7 X 10 ’" 

SD-200-13-23-042 (ISOLATED)-241 

UV 

20.3 

,55 

140 

30 

44 

23 

2.7 X 10-’" 

SD-290-11-21-041 (ISOLATED)-241 

RED/IR 

42.6 

.55 

300 

13 

91 

6.8 

4.0 X 10-’" 

SD-290-12-22-041 (ISOLATED)-241 

BLUE/VISIBLE 

42.6 

.55 

200 10 V 

13 

212 (!» 10 V 

103 («' 10 V 

3.2 X 10 '3 ("' 10 V 

SD-290-13-23-042 (ISOLATED)-251 

UV 

42.6 

.55 

200 (!» 10 V 

13 

212 (!" 10 V 

103 («' 10 V 

3.2 X 10-’" 10 V 

SD-444-11-21-171 (ISOLATED)-251 

RED/IR 

100 

.55 

700 

7 

214 

11 

6.2 X 10-’" 

SD-444-12-22-171 (ISOLATED)-251 

BLUE/VISIBLE 

100 ~| 

.55 

500 U' 10 V 

7 

500 ao 10 V 

230 

5.3 X 10 ’" C'" 10 V 

SD-444-13-23-172 (ISOLATED)-252 

UV 

100 

.55 

500 U' 10 V 

7 

500 10 V 

230 

5.3 X 10-’" 10 V 

SD-1100-11-21-181 

RED/IR 

613 

.55 

6000 10 V 

1 

3040 

300 «<- 10 V 

1.0 X 10-’" 

SD-1100-12-22-181 

BLUE/VISIBLE 

613 

.55 

6000 ("> 10 V 

1 

3040 

300 (!>■■ 10 V 

1.0 X 10-12 


BI-CELL AND QUADRANT SILICON DETECTORS (23°C) 



Photosensitive 






Radiant Sensitivity (A/W) 




Surface/Element 











Detector 

Model 

Number 

Size 

(mm) 

Effective 

Area 

(mm2) 

GAP 

(mm) 

Dark 
Current 
Id Vp 
= 10V 
(nA) 

Shunt 
Resistance 
= lOmV) 
Typ 
(MQ) 

Junction 

Capacitance 

C, Vp = 10V 
(pF) 

Spectral 

Range 

(nm) 

He-Ne 

Laser 

(633nm) 

GaAs 

LED 

(930nm) 

YAG 

Laser 

(loeonm) 

NEP 

(W/HzV2 ) 

(«' 

633nm 

Response Time 
(("’ 655nm) 

t, (- Vp = 

lOv 

(ns) 


Bi-Cell (Two Element Detectors) 


SD 066-24-21-011 

1.19X 0.58 

0.7 

0.02 

0,4 

2000 

5 

400-1100 

0.35 

0.50 

0.20 

8 X 10-’-" 

40 

SD 113-24-21-021 

2.54 X 1.22 

3.1 

0.10 

2.0 

500 

20 

400-1100 

0.35 

0.50 

0.20 

1.6 X 10-’^ 

40 

SD 160-24-21-021 

4.57x0.51 

2.3 

0.02 

1.5 

500 

10 

400-1100 

0.35 

0.50 

0.20 

1.6 X 10’’ 

40 

SD 385-24-21-041 

4.83 X 4.23 

20.4 

0.13 

25.0 

300 

70 

400-1100 

0.35 

0.50 

0.20 

2.1 X lO-i'i 

40 


Quadrant (Four Element Detectors) 


SD 055-23-21-011 

0.50 X 0.50 

0.25 

0.015 

0,15 

2000 

8 

400-1100 

0.35 

0.50 

0.20 

6 

00 

40 

SD 085-23-21-021 

1.50 X 1.50 

2.25 

0.01 

1.5 

500 

10 

400-1100 

0.35 

0.50 

0.20 

1.6 X 10-’^ 

40 

SD 118-23-21-021 

1.27 X 1.27 

1.6 

0.13 

1,0 

500 

12 

400-1100 

0.35 

0.50 

0-20 

1.6 X lO-i'i 

40 

SD 197-23-21-041 

5.00 dia 

4.8 

0.03 

2.5 

500 

20 

400-1100 

0.35 

0.50 

0.20 

1.6 X lO-i'i 

40 

SD 225-23-21-040 

5.72 dia 

5.4 

0.13 

2.8 

500 

25 

400-1100 

0.35 

0.50 

0.20 

1.6 X lO-i'i 

40 

SD 380-23-21-051 

9.65 dia 

17.8 

0.10 

10.0 

250 

90 

400-1100 

0.35 

0.50 

0.20 

2.3 X 10-'^ 

80 

SD 380-23-21-251 

9.65 dia 

17.8 

0.10 

10.0 

250 

CD 

O 

400-1100 

0.35 

0.50 

0.20 

2.3 X lO-i'i 

80 


OPTO HYBRIDS (DETECTOR AMPLIFIER HYBRID) SPECIFICATIONS (23°C) 


MODEL 

NUMBER 

Active Area 
(mm2) 

Spectral 

Enhancement 

Responsivity 

PEAK 

Dynamic Resistance 
(0 Volts) 

Junction Capacitance 
at OV / at 5V 

Dark Current (nA) IV 
5V 

Typical NEP (wVHz) Spectral 
Peak, 1 KHz at OV 

SD100-41-11-231 

5.1 

Red/IR 

.55 

100 

510/232 

.75 4'’ 5V 

1.7 X 10-14 

SD100-42-12-231 

5.1 

Blue/Vis 

.55 

100 

510/232 

.75 4'’ 5V 

1,7x10-14 

SD100-43-13-232 

5.1 

UV 

.55 

100 

510/232 

.75 4'> 5V 

1.7 X 10-14 

SD444-41-11-261 

100 

Red/IR 

.55 

10 

10K/4.545 

15 4<> 5V 

5.1 X 10-14 

SD444-42-12-261 

100 

Blue/Vis 

.55 

10 

10K/4,545 

7 4<) 5V 

5.1x10-14 

SD444-43-13-262 

100 

UV 

.55 

10 

10K/4.545 

7 4') IV 

5.1 X 10-14 

SD 100-41-21-231 

5.1 

Red/IR 

.55 

70 

75/11 50V 

35 4<> 10V 

1.4 X 10-13 4'’ 50V 

SD 100-42-22-231 

5.1 

Blue/Vis 

.55 

70 

75/11 4') 50V 

35 4') 10V 

1.4 X 10-13 (10 50V 

SD 100-42-22-232 

5.1 

Blue/Vis 

.55 

70 

75/11 4-1 50V 

35 4') 10V 

1.4 X 10-13 4') 50V 

SD444-41-21-261 

100 

Red/IR 

.55 

7 

1,500/215 4') 50V 

700 4«’ 50V 

6.2 X 10-13 4-1 10V 

SD444-42-22-261 

100 

Blue/Vis 

.55 

7 

1,500/215 4<’ 50V 

500 4') 10V 

5.3 X 10-13 CO 10V 

SD444-43-23-262 

100 

UV 

.55 

7 

1,500/215 4') 50V 

500 4') 10V 

5.3 X 1013 CO 10V 


Amplifier Specifications (23°) 

• Input Offset Voltage- 3.0 mV (max) • Slew Rate 60 V/US 

• Input Offset Current- 3.0 mV (typ) • Gain Bandwidth Prodnt 26 mHz 

• Input Bias Current- 15.0 pz (typ) • Power Supply ± 5 to 15 Volts. 

1240 AVENIDA ACASO, CAMARILLO, CA 93010-8727 - PHONE COLLECT (805) 484-2884 ■ FAX (805) 484-9935 • TELEX: 182229 
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MCG 


ELECTRONICS INC 


Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


2 year warranty 
Technical Assistance: 

800 - 851-1508 


SURGE PROTECTORS 


Data Line Protectors 

MCG provides a sophisticated blend of high speed 
(less than 6ns) and brute force protection for the 
sensitive equipment on your data lines. 

Protects: 

• RS232 •20ma loops 

• RS422, 423 • Video lines 

• Modems • Twisted pair/coaxial cables 


AC Power Line Protectors 

MCG AC Power Line Protectors are heavy-duty, 
bipolar clamping devices that limit lightning and 
switching transient spikes to safe levels. 
Protects: 

• 120VACto480VAC 

• 5Ato5000A 

• 1 Phase, Delta, Wye configurations 


See EE 


See EEM Pages 6*1388-1393. 
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CIRCUIT BREAKERS, LIMITERS, SUPPRESSORS 



Airpax/Cambridge Div. 


Amber Ind. Inc. 


Carlingswitch Inc. 


ETA Circuit Breakers 


Heinemann Electric Co. 


MCG Electronics 


Mechanical Products 


Perma Power Electronics 


Polyphaser Corp. 


Potter & Brumfield 


Conformance 



FUSES 


Manufacturer 


Littelfuse Electronic 
Div. 


Microdevices Prods. B»1402 


Panel Components B»1403 


Normal Slow 
Action Blowing 


Rectifier Submin. | Holders 


Confonnance 
CSA I SEMKQ 


V V V 


V V 
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CIRCUIT 
BREAKERS 


Airpax circuit breakers are rated at 50 milliamps to 160 amperes 
in more than 50 configurations and styles. And we can design 
one to your exact specifications. Contact Airpax Company, Woods 
Road, Box 520, Cambridge, MB 21613. (301) 228-4600. 
Pax (301) 228-8910. Tblex 6849138. A division of North 
American Philips Corporation. 



Models AP and UP* * 

Hermetically sealed. DC, 50/60 Hz or 400 Hz versions. Various 
delays to meet your needs. UP version has wide glass terminals. 
Specifications: 1 to 3 poles. Ratings: 0.05-20A, 240 VAC, 50 
VDC. Interrupting capacity: AP MIL 500A @ 120 VAC, 50 VDC; 
300A @ 240 VAC. UP lOOOA @ 32 VDC, 240 VAC. 

Approval: @ (D ^ QPL: MIL-C-39019 Lloyds 

* *(UP, single pole, series only) 



Models SNAPAK®, CARDGARD®, lEG and lEL 

All conform to VDE and lEC spacing requirements. CARDGARD 
is PC board mountable. 

Specifications: SNAPAK: 1 or 2 pole ratings. 7.6 to 15A at 32 
VDC/125 VAC, 0.10 to 7.5A at 50 VDC/250 VAC. 

2-pole only (2-pole breaking) and ratings: 7.6 to 15A at 125/250 
VAC, 32/50 VDC. Interrupting capacity: lOOOA at 125 VAC, 250 
VAC, 32 VDC and 65 VDC. ^ 

Approval: lEC ® VDE* (D (§) Lloyds 
CARDGARD: 1 pole. Ratings: 1.0-6.0A, 32 VDC, 250 VAC. 
Interrupting capacity: 10 times rated current, at rated voltage. 
Approval: 911 ® 

lEG and lEL Ratings: 0.05-30A, 277 VAC, 65 VDC (Model lEG). 
0.05-50A, 277 VAC, 65 VDC (Model lEL). Interrupting capacity: 
3500A, 277 VAC piax., 2000A, 65 VDC (Model lEG). 5000A, 277 
VAC max., 2000A, 65 VDC (Model lEL). 

Approval: ® (D 9 ^ VDE* 



Model 209 

Ideal for branch circuits. Mounts in switch boards, panel 
enclosures, panel boards, junction boxes. Series includes 219 
manual motor controller, 229 appliance controller, 249, 259 and 
269 marine power selectors. 

Specifications: 1 to 6 poles. Ratings: O.IO-IOOA, 125 VDC; 
0.10-77A, 600 VAC; O.IO-IOOA, 120, 240, 277 and 480 VAC. 
Interrupting capacity: 5000A. 

Approval: ® (g) 9M Lloyds 

* Limited approvals; consult factory. 



Models 203 and lELHR 

203 is a front panel mounting device which combines 
over-current protection, ON-OFF switching and pilot light. 
Series, shunt or relay trip. 

Specifications: 1 to 3 poles. Ratings: 0.05-lOA, 250 VAC, 

50 VDC, 10.1-20A, 120 VAC, 32 VDC. Interrupting capacity: 
lOOOA. 

Approval: ® (D ^ Lloyds 

IELHR designed for 35 mm symmetrical DIN rail; quick 
mounting, easy removal. Handle assembly available in 7 colors. 
Specifications: Ratings: 0.05-50A, 65 VDC and 250 VAC. 
Operating temperature: -40°Cto •f85°C. 



Models APL/UPL and 205 

These breakers offer precision operation for critical service. 
Series, shunt and relay configuration options. Choice of delays, 
ratings. 205 is dust-sealed for harsh environments. 
Specifications: 1 to 9 poles. Model APL/UPL Ratings: 0.05-20A, 
277 VAC; 0.05-50A, 250 VAC; 0.05-100A, 65 VDC. Interrupting 
capacity: 5000A, 120 VAC; 2000A, 65 VDC. Model 205 Ratings: 
0.05-20A, 277/480 VAC; 0.05-50A, 250 VAC; 0.05-100A, 32 VDC. 
Interrupting capacity: 5000A, 277/480 VAC; 5000A, 250 VAC; 
2000A, 32 VDC. 

Approval: ® (D SU QPL: MIL-C-55629 Lloyds 



Models APG/UPG/IPG 

Low-cost, precision operation. Multi-pole assemblies, single or 
multi-handle. For data processing, broadcast equipment, 
vending machines, controllers, etc. 

Specifications: 1 to 4 poles. Ratings: 0.02-30A, 277 VAC, (Model 
IPG, 250 VAC), 65 VDC, 31-50A, 50 VDC. Interrupting capacity: 
lOOOA, 277 VAC, (Model IPG, 250 VAC), 2000A, 65 VDC, and at 
5000A, max. ratings of 30A at 120 VAC, 20A at 250 VAC, lOA at 
277 VAC, (Model IPG, 250 VAC). 

Approval:® (g 9V1 QPL: Mil-C-55629 Lloyds Model IPG-VDE* 



AIRP^- 


CAMBRIDGE DIVISION 
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RII 

flMBCR INDUSTRICS, INC. 


AC POWERLINE TRANSIENT SUPPRESSORS 



BD Series 


Our Most Popular Series 

OEM Series 

Attenuates spikes and fills notches throughout 
the full 360 degrees of the AC sinewave. Unlike 
other suppressors which merely “clamp” a tran¬ 
sient above the AC voltage, Amber starts to 
operate within 1 volt variation both above and 
below the sinewave. Meets IEEE-587 A & B and 
is UL 1449 recognized. 

Add Common Mode Protection 

CM Series 

All the features of the OEM series plus adds 
common mode protection as well. Protects for 
transients between hot and neutral, hot and 
ground, and neutral and ground. Like the OEM 
series, the CM series meets IEEE-587 A & B 
and is UL recognized. 


Bi-Directional For 2-Way Protection 

BD Series 

The BD series operates in both directions. It not 
only keeps transients out of equipment, but also 
keeps equipment from sourcing transients back 
onto the AC line. Useful in applications where 
equipment has motors, solenoids, relays, 
switches, controllers, SCR’s, triacs, etc. 



s 


LR and MP Series 


Convenience Plus Best Protection 

LR and MR Series 

For those applications where there is not room 
in the equipment or control panel being pro¬ 
tected. Identical protection as our CM series, 
plus adds a UL listed line cord and one to six 
NEMA 5-15 receptacles. 


RMB€R INDUSTRICS JNC. 

14902 Preston Road, #212 » Dallas, Texas 75240 ♦ P.O. Box 790712 ♦ Dallas, Texas 75379 ♦ (214)490-9801 
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__ PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS. ETC.) _ 

ATLEE COMPONENT HOLDERS 


Atlee component clips are made of spring steel and 
beryllium copper because they afford the most general¬ 
ly desirable combination of properties. Specific selec¬ 
tion of material will depend on conditions of the ap¬ 
plication. In addition clips can be manufactured to your 
specification for a variety of uses. Please contact the 
factory with your questions and special requirements. 

FEATURES 

■ The design of our component holders, from raw ma¬ 
terial through the finished product, ensures maximum 
performance and reliability under extreme usage, in¬ 
sertion, withdrawal force, and shock and vibration. 

■ Holding power increases as shock and vibration in¬ 
crease, measured by force required to remove com¬ 
ponent. 

■ Special contour design acquires closer set to com¬ 
ponent during shock and vibration, increasing secur- 




Beryllium Copper, 
QQ-C>533a 

PLATING: cadmium CQ-P-416a; silver, 
QQ-S-365a; zinc, QQ-Z-325; tin, QQ-T- 
426; nickel, QQ-U-290; black matte, MIL- 
F-495A. 

Various finishes available. 

Designed to hold resistors, capacitors 
and small cylindrical devices. Fastened 
by means of rivets, eyelets, screws or 
similar fasteners. 


Atlee offers a complete line of MS and NAS com¬ 
ponent clips. 

M24066 M17160 

MS28136 MS28137 NASI 464 

L_^--- 

■ Slotted design assures firm retention for fragile com¬ 
ponents without risk of injury. 

■ As an indication of the spring characteristics of At- 
lee’s component holders, all of which are heat treated 
after forming, the following data is supplied; beryllium 
copper will withstand over 500 and spring steel 100 
Insertion-withdrawals of a slug 1 /32" larger than nom¬ 
inal diameter, without metal fatigue. 

Fuse and Resistor 
Holders 

MATERIAL: phosphor bronze, QQ-B-750; 
beryllium copper, QQ-C-533a. 

PLATING: silver, QQ-S-365a. 

Finishes available silver plate. 

Designed to hold fuses and ferrule-type 
resistors plus reduce heating by provid- 
contact pressure. 






Spring Steel, QQ-S-777a 

PLATING: cadmium CQ-P-416a; silver, 
QQ-S-365a; zinc, QQ-Z-325; tin, QQ-T- 
425; nickel, QQ-N-290; black matte, MIL- 
F-495A. 

Various finishes available. 

Designed to hold resistors, capacitors 
and small cylindrical devices. Fastened 
by means of rivets, eyelets, screws or 
similar fasteners. 


Tab Mounted Clips 

MATERIAL: beryllium copper, QQ-C- 
633a. 

PLATING: cadmium, QQ-P-416a; silver, 
QQ-S-365a; zinc, QQ-Z-325; tin, QQ-M- 
161; nickel, QQ-N-290; black matte, 
MIL-F-495A. 

Various finishes available. 

Designed to hold resistors, capacitors, 
relays and similar cylindrical compo¬ 
nents. Fastened to a circuit board by 
tabs. 


Industrial Component 
Holders 

MATERIAL: spring steel S.A.E. 1065, .020 
thick. 

PLATING: commercial nickel, commer¬ 
cial nickel and vinyl coating 
Designed for use in industrial and^com- 
mercial applications. 


No-Twist Clips 


MATERIAL: spring steel, QQ-S-777a. 
PLATING: cadmium, QQ-P-416a; sliver, 
QQ-S-365a; zinc, QQ-Z-325; tin, QQ-M- 
151; nickel, QQ-N-290; black matte, MIL- 
F-495A. 

Various finishes available. 

Designed for holding capacitors and simi¬ 
lar cylindrical components, without twist¬ 
ing. 



Crystal Clips 



MATERIAL: spring steel, QQ-S-777a, 
spring steel S.A.E. 1065. 

PLATING: cadmium, QQ-P-416a; sil¬ 
ver, QQ-S-365a; zinc QQ-Z-325; tin, 
QQ-M-151; nickel, QQ-N-290; black 
matte, MIL-F-495A. 

Various finishes available. 

Designed to provide secure mounting 
for flattened elliptical components. 


Transistor Clips 

MATERIAL: beryllium copper, QQ-C-533a. 

PLATING: cadmium, QQ-P-416a; silver, 
QQ-S-365a; tin, QQ-M-151; nickel, QQ-N- 
290; black matte, MIL-F-495A. 

Various finishes available. 

Designed to hold transistors without de¬ 
pending on soldered leads and at the 
same time act as a heat sink. 


Locking Clips 


MATERIAL: spring temper phosphor 
bronze, QQ-B-750. 

PLATING: silver, QQ-S-365a; cadmium, 
QQ-P-416a; nickel, QQ-N-290; Class II. 
Type VI. 

Various finishes available. 

Designed to hold a fuse, ferrule-type re¬ 
sistor or similar component against the 
most severe shock and vibration. 


Heat Dissipating Liners 

MATERIAL: beryllium copper, .002 thick 
per QQ-C-533a, heat treated. 

FINISH: black matte 
Designed to cool many types of compo¬ 
nents combined with different types of 
cooling methods. 


T| 10BAYFIELDDRIVE, NORTH ANDOVER BUSINESS PARK, NORTH ANDOVER, MA 01845 

LI Eifcfc (508) 681-1003 ■ TELEX #928252 » FAX: (508) 686-2934 _^ 


Atlee manufactures a full line of Bus Bars Card Guides and Component Holders. For additional information, please contact the factory. 
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FUSES/ul, CSA & SEMKO 1-1/4" x 1/4" & 1" x 1/4" 


TYPE 3AG/3AP NORMAL BLOW ^ 
GLASS TUBE FUSE SERIES 

ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

110% .4 hours, minimum 

135% ..1 hour, maximum 

200% .5 seconds, maximum 


MECHANICAL DIMENSIONS 


TYPE 3SB/3SBP SLOW BLOW ^ 
GLASS TUBE FUSE SERIES^ W 

ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

110% .4 hours, minimum 

135% . 1 hour, maximum 

200% .5 seconds, minimum 


MECHANICAL DIMENSIONS 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

3SF050 

.05 

250 

3SF800 

.800 

250 

3SF063 

.063 

250 

3SF1 

1 

250 

3SF080 

.080 

250 

3SF1.25 

1.250 

250 

3SF100 

.100 

250 

3SF1.6 

1.600 

250 

3SF125 

.125 

250 

3SF2 

2 

250 

3SF160 

.160 

250 

3SF2.5 

2.500 

150 

3SF200 

.200 

250 

3SF3.15 

3.15 

150 

3SF250 

.250 

250 

3SF4 

4 

150 

3SF315 

.315 

250 

3SF5 

5 

60 

3SF400 

.400 

250 

3SF6.3 

6.3 

60 

3SF500 

.500 

250 

3SF8 

8 

60 

3SF630 

.630 

250 

3SF10 

10 

60 


3AG 3AP 


Dimensions 

Inches 

(mm) 

Inches 

(mm) 

Diameter 

0.250 

(6.35) 

0.270 

(6.9) 

Length 

1.25 

(31.8) 

1.28 

(32.5) 


Pigtail Leads 
Inches (mm) 
0.032 (0.813) 

1.5 (38.1) 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

3AG010 

1/100 

250 

3AG1 

1 

250 

3A6031 

1/32 

250 

3AG1.25 

1-1/4 

250 

3AG062 

1/16 

250 

3AG1.5 

1-1/2 

250 

3AG100 

1/10 

250 

3AG1.6 

1-6/10 

250 

3AG125 

1/8 

250 

3A61.75 

1-3/4 

250 

3AG150 

15/100 

250 

3AG2 

2 

250 

3A6175 

.175 

250 

3AG2.3 

2-3/10 

250 

3AG187 

3/16 

250 

3AG2.5 

2-1/2 

250 

3AG200 

2/10 

250 

3AG3 

3 

250 

3AG250 

1/4 

250 

3AG3.5 

3-1/2 

250 

3AG300 

3/10 

250 

3AG4 

4 

250 

3AG375 

3/8 

250 

3AG4.5 

4-1/2 

250 

3AG400 

4/10 

250 

3AG5 

5 

250 

3AG500 

1/2 

250 

3AG6 

6 

125 

3AG600 

6/10 

250 

3AG7 

7 

125 

3AG750 

3/4 

250 

SAGS 

8 

125 

3AG800 

8/10 

250 

3AG10 

10 

125 


Listed by Underwriters Laboratories and certified by Canadian Standards 
Association through 10 Amperes. 

Type SAG fuses, described as normal blow, are medium to quick acting 
protectors for use in general circuit applications. Suitable for most circuits 
where high surges or transients are not anticipated. Pigtail leads (Type SAP) 
are available when direct soldering into circuits is desirable. 


Dimensions 

Diameter 

Length 


3SB 3SBP Pigtail Leads 


Inches 

(mm) 

Inches 

(mm) 

Inches 

(mm) 

0.250 

(6.35) 

0.270 

(6.9) 

0.032 

(0.813) 

1.25 

(31.8) 

1.28 

(32.5) 

1.5 

(38.1) 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

3SB010 

1/100 

250 

3SB1 

1 

250 

3SB031 

1/32 

250 

3SB1.2 

1-2/10 

250 

3SB040 

4/100 

250 

3SB1.25 

1-1/4 

250 

3SB062 

1/16 

250 

3SB1.5 

1-1/2 

250 

3SB100 

1/10 

250 

3SB1.6 

1-6/10 

250 

3SB125 

1/8 

250 

3SB1.8 

1-8/10 

250 

3SB150 

15/100 

250 

3SB2 

2 

250 

3SB175 

.175 

250 

3SB2.25 

2-1/4 

250 

3SB187 

3/16 

250 

3SB2.5 

2-1/2 

250 

3SB200 

2/10 

250 

3SB2.8 

2-8/10 

250 

3SB250 

1/4 

250 

3SB3 1 

3 

250 

3SB300 

3/10 

250 

3SB3.2 

3-2/10 

250 

3SB375 

3/8 

250 

3SB3.5 

3-1/2 

250 

3SB400 

4/10 

250 

3SB4 , 

4 

250 

3SB500 

1/2 

250 

3SB4.5 ! 

4-1/2 

250 

3SB600 

6/10 

250 

3SB5 

5 

250 

3SB700 

7/10 

250 

3SB6 

6 

250 

3SB750 

3/4 

250 

3SB7 

7 

250 

3SB800 

8/10 

250 

3SB8 

-8_ 

250 


Approved by SEMKO from 315 mA through 10 A. 

Type 3SF fuses are designed to meet the electrical and mechanical require¬ 
ments of lEC 127, CEE 4, Standard Sheet IV. They carry the SEMKO mark in 
the values specified as SEMKO approved. They are mechanically inter¬ 
changeable with Type 3AG, the 1/4x11/4 normal blow fuse. However, since 
the fusing characteristics specified in lEC 127 and UL198G are different, it 
is important that the designer carefully compare the blowing curves of the 
two types before substituting one forthe other. They permit manufacturers of 
equipment built to United States/Canadian standards to substitute a fuse 
acceptable and available in the European market without changing board 
layouts or fuse mountings. Pigtail leads (3SFP) are available when direct 
soldering into circuits is desired. 


TYPE 8AG/8AP NORMAL BLOW 
GLASS TUBE FUSE SERIES W 

ELECTRICAL CHARACTERISTICS 


Listed by Underwriters’ Laboratories through 8 amperes. Certified by Cana¬ 
dian Standards Association through 8 amperes. 

Type 3SB fuses, described as slow blow, are designed to prevent unneces¬ 
sary blowing in circuits where transient surges are anticipated. Protection 
against short circuit or continued overload is still maintained. Pigtail leads 
(Type 3SBP) are available when direct soldering into circuits is desired. 


Rating Blow Time 

110% .4 hours, minimum 

135% . 1 hour, maximum 

200% .5 seconds, maximum 


MECHANICAL DIMENSIONS 


TYPE 3W0/3W0P SLOW 
GLASS TUBE SERIES 

ELECTRICAL CHARACTERISTICS 

Rating 

110 % 

135% 

200 % 

MECHANICAL DIMENSIONS 


3W0 SWOP Pigtail Leads 


Dimensions 

Inches 

(mm) 

Inches 

(mm) 

Inches 

(mm) 

Diameter 

0.250 

(6.35) 

0.270 

(6.9) 

0.039 

(1.0) 

Length 

1.25 

(31.8) 

1.28 

(32.5) 

1.5 

(38.1) 



Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

3W06 

6 

125 

3W07 

7 

125 

3W08 

8 

125 

3W010 

10 

125 

3W012 

12 

125 

3W015 

15 

125 


Listed by Underwriters Laboratories and Certified by Canadian Standards 
Association from 6 to 15 Amperes. 

The 3W0 fuses, described as slow blow, are suitable for use in microwave 
ovens and in general circuit applications. Pigtail leads (Type 3W0P) are 
available when direct soldering into circuits is desired. 


TYPE 3SF/3SFP QUICK ACTING 
GLASS TUBE FUSE SERIES ^ 


ELECTRICAL CHARACTERISTICS 


Rated 

Current 

2ln 

Max. 

2 

Min. 

75l„ 

Max 

4I„ 

Min. Max 

10l„ 

Max. 

50 to 

100 mA 
inclusive 

20 s 

2 ms 

200 ms 

1 ms 30 ms 

5 ms 

Above 

100 mA 
to 10 A 

20 s 

20 ms 

1500 ms 

8 ms 400 ms 

80 ms 


MECHANICAL DIMENSIONS 


3SF 

Dimensions Inches (mm) 

Diameter 0.250 (6.35) 

Length 1.25 (31.8) 


3SP 

Inches (mm) 
0.270 (6.9) 
1.28 (32.5) 


Pigtail Leads 
Inches (mm) 
0.032 (0.813) 

1.5 (38.1) 


Dimensions 


BAG BAP Pigtail Leads 

Inches (mm) Inches (mm) Inches (mm) 


Diameter 
Length .... 


.250 (6.35) 
1.00 (25.4) 


.270 (6.9) 
1..03, (26.2) 


.032 (.813) 
1.5 (38.1) 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

8AG100 

8AP100* 

1/10 

250 

8AG125 

8AP125 

1/8 

250 

8AG250 

8AP250 

1/4 

250 

8AG375 

8AP375 

3/8 

250 

8AG500 

8AP500 

1/2 

250 

8AG750 

8AP750 

3/4 

250 

8AG1 

8AP1 

1 

250 

8AG1.5 

8AP1.5 

1-1/2 

250 

8AG2 

8AP2 

2 

250 

8AG2.5 

8AP2.5 

2-1/2 

125 

8AG3 

8AP3 

3 

125 

8AG4 

8AP4 

4 

125 

8AG5 

8AP5 

5 

125 

8AG6 

A8P6 

6 

125 

8AG7 

8AP7 

7 

125 


*Pigtail (AP) 

Listed by Underwriters’ Laboratories through 7 amperes. 
Certified by Canadian Standards Association through 5 
amperes. 


Type SAG is designated as a normal blow fuse for use 
in general circuit protection. Their smaller size per¬ 
mits use where space limitations prevent use of 
Type 3AG. Pigtail leads (Type SAP) are available when 
direct soldering into circuits is desired. 


bel 


BEL FUSE INC. 


198 Van Vorst Street/Jersey City, NJ 07302/(201) 432-0463/TWX 710-730-5301/FAX (201) 432-9542 
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FUSES/uL, CSA & SEMKO 5inm x ZOrnm 


TYPE 5MF FAST ACTING 
GLASS TUBE FUSE SERIES^ (g) 

ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

110%. 4 hours, minimum 

135%.. 1 hour, maximum 

200%... 5 seconds, maximum 

MECHANICAL DIMENSIONS 

Dimensions Miliimeters (Inches) 

Diameter . 5.1 (0.200) 

Length . 20(0.787) 


Listed by Underwriters’ Laboratories from 50 mA to 
5 amperes. Certified by Canadian Standards Associa¬ 
tion through 5 amperes. 

Type 5MT fuses, described as time lag offer addi¬ 
tional surge protection for circuits where momen¬ 
tary transients are anticipated. They are built to 
meet the specifications of UL 198G and CSA 22.2. 
They permit the European manufacturers of original 
equipment to substitute a fuse listed or certified by 
UL/CSA when exporting their equipment to the 
United States or Canada without making costly 
changes in mountings and printed circuit board lay¬ 
outs. Since fusing characteristics are different than 
those specified by lEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri¬ 
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (5MTP) are available when direct solder¬ 
ing into circuits is desired. 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

5MF100 

1/10 

250 

5MF1 

1 

250 

5MF125 

1/8 

250 

5MF1.25 

1-1/4 

250 

5MF200 

2/10 

250 

5MF1,6 

1-6/10 

250 

5MF250 

1/4 

250 

5MF2 

2 

250 

5MF300 

3/10 

250 

5MF2.5 

2-1/2 

250 

5MF400 

4/10 

250 

5MF3 

3 

250 

5MF50O 

1/2 

250 

5MF4 

4 

125 

5MF600 

6/10 

250 

5MF5 

5 

125 

5MF700 

7/10 

250 

5MF6 

6 

125 

5MF800 

8/10 

250 

5MF7 

7 

125 




5MF8 


125 


Listed by Underwriters’ Laboratory from 50 mA to 
8 amperes. Certified by Canadian Standards Associa¬ 
tion through 8 amperes. 

Type 5MF fuses, described as fast acting are manu¬ 
factured to meet the requirements of UL 198G and 
CSA 22.2. They permit European manufacturers of 
original equipment to substitute a fuse listed or 
certified by UL/CSA when exporting their equipment 
to the United States or Canada without making costly 
changes in mountings and printed circuit board lay¬ 
outs. Since fusing characteristics are different than 
those specified by lEC 127 for specific ratings, a 
careful analysis of the blowing curves should be 
made before determining the proper substitution. 
The small size of these fuses also offer the Ameri¬ 
can/Canadian designer a protective device where 
space limitations are an important consideration. 
Pigtail leads (5IVIFP) are available when direct solder¬ 
ing into circuits is desired. 


TYPE 5MT TIME LAG 
GLASS TUBE FUSE SERIES 



ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

110%...4 hours, minimum 

135%.. 1 hour, maximum 

200%.. 2 minutes, maximum 

1000%.10 milliseconds, minimum 

MECHANICAL DIMENSIONS 

Dimensions Millimeters (Inches) 

Diameter.. 5 (0.197) 

Length . 20 (0,787) 


TYPE 5SF QUICK ACTING 
GLASS TUBE FUSE SERIES ( 3 ) 


ELECTRICAL CHARACTERISTICS 



2.1 In 

2.75 In 

4 in 

10 In 

Rated Current 

Max. 

Min. 

Max. 

Min. 

Max. 

Max. 

32 to 100 mA 

30 

10 

500 

3 

100 

20 

inclusive 

min 

ms 

ms 

ms 

ms 

ms 

Above 100 mA 

30 

50 

2 

10 

300 

20 

to 6.3A 

min 

ms 

s 

ms 

ms 

ms 


MECHANICAL DIMENSIONS 


Dimensions Millimeters (inches) 

Diameter... 5.1 (0.200) 

Length . 20(0.787) 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

5SF032 

.032 

250 

5SF500 

1/2 

250 

5SF040 

.040 

250 

5SF630 

.630 

250 

5SF050 

1/20 

250 

5SF800 

8/10 

250 

5SF063 

1/16 

250 

5SF1 

1 

250 

5SF080 

.080 

250 

5SF1.25 

1-1/4 

250 

5SF100 

1/10 

250 

5SF1.6 

l-6/lol 

250 

5SF125 

1/8 

250 

5SF2 

2 

250 

5SF160 

.160 

250 

5SF2.5 

2-1/2 

250 

5SF200 

2/10 

250 

5SF3.15 

3.15 

250 

5SF250 

1/4 

250 

5SF4 

4 

250 

5SF315 

.315 

250 

5SF5 

5 

250 

5SF400 

4/10 

250 

5SF6.3 

6-3/10 

250 


Approved by SEMKO for 80 mA, 125 mA, and from 
250 mA through 6.3A. 

Type 5SF fuses, described as quick acting, low break¬ 
ing capacity, are manufactured to the specifications 
of I EC 127, CEE 4, Standard Sheet II (Type F). Used 
throughout Europe, they carry the SEMKO mark in the 
ratings indicated. They are used for general circuit 
protection in electrical and electronic equipment 
where momentary transients are not anticipated. 
Pigtail leads (5SFP) are available when direct solder¬ 
ing into circuits is desired. 

TYPE 5ST TIME LAG 
GLASS TUBE FUSE SERIES 



Catalog 

Ampere 

Voltage 

Catalog 

Ampere 

Voltage 

Number 

Rating 

Rating 

Number 

Rating 

Rating 

5MT100 

1/10 

250 

5MT1 

1 

125 

5MT125 

1/8 

250 

5MT1.25 

1-1/4 

125 

5MT200 

2/10 

250 

5MT1.6 

1-6/10 

125 

5MT250 

1/4 

250 

5MT2 

2 

125 

5MT300 

3/10 

250 

5MT2.5 

2-1/2 

125 

5MT400 

4/10 

250 

5MT3 

3 

125 

5MT500 

1/2 

250 

5MT4 

4 

125 

5MT600 

6/10 

250 

5MT5 

5 

125 

5MT700 

7/10 

250 

5MT6 

6 

125 

5MT800 

8/10 

250 

5MT7 

7 _I 

125 


ELECTRICAL CHARACTERISTICS 


Rated 

Current 

2.1 In 

Max. 

2.7 

Min. 

5 In 
Max. 

4 

Min. 

in 

Max. 

10 

Min. 

In 

Max. 

32 to 

100 mA 
inclu¬ 
sive 

2 

min 

200 

ms 

10 

s 

40 

ms 

3 

s 

10 

ms 

300 

ms 

Above 

100 mA 
to 6.3A 

2 

min 

600 

ms 

10 

s 

150 

ms 

. 

3 

s 

20 

ms 

300 

ms 


MECHANICAL DIMENSIONS 


Dimensions Millimeters (Inches) 

Diameter . 5.1 (0.200) 

Length . 20(0.787) 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

Catalog 

Number 

Ampere 

Rating 

/oltage 

Rating 

5ST032 

.032 

250 

5ST500 

1/2 

250 

5ST040 

.040 

250 

5ST630 

.630 

250 

5ST050 

1/20 

250 

5ST800 

8/10 

250 

5ST063 

1/16 

250 

5ST1 

1 

250 

5ST080 

.080 

250 

5ST1.25 

1-1/4 

250 

5ST100 

1/10 

250 

5ST1.6 

1-6/10 

250 

5ST125 

1/8 

250 

5ST2 

2 

250 

5ST160 

.160 

250 

5ST2.5 

2-1/2 

250 

5ST200 

2/10 

250 

5ST3.15 

3.15 

250 

5ST250 

1/4 

250 

5ST4 

4 

250 

5ST315 

.315 

250 

5ST5 

5 

250 

5ST400 

4/10 

250 

5ST6.3 

6-3/10 

250 


Dimensions Millimeters (Inches) 

Diameter . 5.1 (0.200) 

Length . 20(0.787) 


Approved by SEMKO from 63 mA through 6.3A. 

Type 5ST fuses, described as time lag, low break¬ 
ing capacity, are manufactured to the specifications 
of I EC 127, CEE 4, Standard Sheet III (Type T). They 
carry the SEMKO mark in the ratings indicated. They 
are used for general circuit protection in electrical 
and electronic equipment where momentary transi¬ 
ents are anticipated. Pigtail leads (5STP) are avail¬ 
able when direct soldering into circuits is desired. 


TYPE 5n SLOW BLOW 
GLASS TUBE FUSE SERIES ^ 

ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

110%.4 hours, minimum 

135% ....1 hour, maximum 

200%.5 seconds, minimum 

(3 seconds minimum 
for fuses with rating 
over 3 amp) 


MECHANICAL DIMENSiONS 


Dimensions Millimeters (Inches) 

Diameter . 5.1 (0.200) 

Length . 20 (0.787) 



Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

snioo 

1/10 

250 

5ni 

1 

250 

5TT125 

1/8 

250 

5TT1.25 

1-1/4 

250 

5TT200 

2/10 

250 

5m .6 

1-5/10 

250 

5TT250 

1/4 

250 

5n2 

2 

250 

5TT300 

3/10 

250 

5TT2.5 

2-1/2 

250 

5TT400 

4/10 

250 

5n3 

3 

250 

5TT500 

1/2 

250 

5TT4 

4 

125 

5TT600 

6/10 

250 

5n5 

5 

125 

5TT700 

7/10 

250 

5n6 

6 

125 

5n800 

8/10 

250 

5TT7 

7 

125 


Listed by Underwriters’ Laboratories from 50mA to 5 
amperes and certified by CSA through 5 amperes. 


Type 5TT fuses, described as slow blow, are designed 
to withstand higher surge currents occurring at 
switching during the normal life of equipment than 
the 5MT series. They are built to meet the specifica¬ 
tions of UL 1986 and CSA 22.2. They permit the Euro¬ 
pean manufacturers of original equipment to substi¬ 
tute a fuse listed or certified by UL/CSA when 
exporting their equipment to the United States or 
Canada without making costly changes in mountings 
and printed circuit board layouts. Since fusing char¬ 
acteristics are different than those specified by I EC 
127 for specific ratings, a careful analysis of the 
blowing curves should be made before determining 
the proper substitution. The small size of these fuses 
also offer the American/Canadian designer a pro¬ 
tective device where space limitations are an impor¬ 
tant consideration. 

Pigtail leads (5TTP) are available when direct solder¬ 
ing into circuits is required. 
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PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


TYPE MB/MBP/MFA @ 

MICROBEL MICRO FUSE SERIES^ 

TYPE MFA 

-—— gni ——— 

-^±.004 

h—^-.250 DIA. - p- »| . 


.348 TYPE MBP 




ELECTRICAL CHARACTERISTICS 

Rating Blow Time 

100%.4 hours, minimum 

*150%.10 minutes, maximum 

200%.5 sec. max. 

*Not applicable to MFS 


Catalog Number 

Ampere 

Rating 

Voltage 

Rating 

MB125 

MBP125 

MFA12S 

1/8 

12S 

IVIB250 

MBP250 

MFA250 

1/4 

12S 

MB375 

MBP375 

MFA375 

3/8 

12S 

MB500 

MBP500 

MFA500 

1/2 

12S 

MB750 

MBP750 

MFA750 

3/4 

125 

MBl 

MBPl 

MFAl 

1 

125 

MB1.5 

M8P1.5 

MFA1.5 

1-1/2 

125 

MB2 

MBP2 

MFA2 

2 

125 

MB2.5 

MBP2.5 

MFA2.5 

2-1/2 

125 

MBS 

MBPS 

MFA3 

3 

125 

MB3.5 

MBP3.5 

MFA3.5 

3-1/2 

125 

MB4 

MBP4 

MFA4 

4 

125 

MBS 

MBPS 

MFA5 

S 

125 

MB7 

MBP7 

MFA7 

7 

125 


MFA is UL listed through 7A while MB/MBP are UL listed 
and CSA certified through 7A. 

MFA type fuses are subminiature and are color coded for 
current rating identification. 

MB/MBP are designed for applications where space is a 
critical factor. 

TYPE DJB FLAT PACK FUSE 


Fuse Clips 

Reel And Rail Packaging 


CLIPS 

-»-|.280 


T ~ [-•**‘1 


TYPE FC-102 

3AGCIip 
PC Board Mount 
(Earless) 


k305»j 


TYPEFC-101 

SAG Clip 
PC Board Mount 
.065 (Ear Stops) 





TYPEFC-107 

SAG Clip 
Hole Mount 
(.250 Quick 
Connect) 


_u u 

^[-. 30-1 


TYPEFC-201 

5mm Clip 
PC Board Mount 
(Ear Stops) 


I ^ 

-^. 265 ^-, 


All Bel Fuse clips are manufactured from .020 
phosphor bronze stock and specially hardened 
to assure long life and minimum contact resis¬ 
tance. They are bright tin plated to facilitate 


soldering and prevent oxidation. In addition 
to the stock designs illustrated, clips can be 
quickly tooled to meet customer specifications. 


RAIL PACKAGING 


WALL THICKNESS—0.04 


TWO HOLES DIAMETER 0.125 


A’ B* 

1 1 - 

IF 

1 ^ 


r 

! — 
— E 
INCH — 

T 











^ 1 B 



-H‘- 



ELECTRICAL CHARACTERISTICS 

Rating Blow Time 

100% . 4 hours, minimum 

160% . 25seconds, maximum 

TYPE BER FLAT PACK FUSE 

.200 M-200 

* (23.8min) —i—m 

ELECTRICAL CHARACTERISTICS 

Rating Blow Time 

100% . 4 hours, minimum 

135% . 1 hour, maximum 

200% . 1 minute, maximum 


Catalog Number 

Ampere 

Rating 

Catalog Number 

Ampere 

Rating 

DJB250 

BER250 

1/4 

DJB2 

BER2 

2 

DJB300 

BER300 

3/10 

DJB2.25 

BER2.25 

2-1/4 

DJB400 

BER400 

4/10 

DJB2.5 

BER2.5 

2-1/2 

DJB500 

BER500 

1/2 

DJB2.75 

BER2.75 

2-3/4 

DJB600 

BER600 

6/10 

DJB3 

BER3 

3 

DJB750 

BER750 

3/4 

DJB3.5 

BER3.5 

3-1/2 

DJB875 

BER875 

7/8 

DJB4 

BER4 

4 

DJBl 

BERl 

1 

DJB5 

BER5 

5 

DJB1.25 

BER1.25 

1-1/4 

DJB8 

BER8 

8 

DJB1.5 

BER1.5 

M/2 

DJBIO 

BERIO 

10 


bel 


Fuse Type 

A 

B 

C 

0 

E 

F 

G 

H 

1 

5mm X 
20mm 

1.00 

-I-.02 -.00 

.34 

±.01 

.330 

.55 

-f .02 -.00 

.280 

.20 

-I-.02 - .00 

.300 ±.010 

13.2 

12.60 


(25.4 

-1-0.5 -.0) 

(8.6 

±0.3) 

(8.4) 

(14.0 

-1-0.5 -.0) 

(7.1) 

(5.1 

+ 0.5 -.0) 

(7.6 ±0.3) 

(335.2) 

(320.0) 

1/4 inch X 
1^ inch 

1.45 

-f-.03 -.00 

.64 

±.01 

.405 

.73 

-f .025 - .000 

.365 

.26 

-f .025 -.000 

.600 ±.010 

15.75 

15.08 


(36.8 

-i-0.8 -.0) 

(16.3 

±0.3) 

(10.3) 

(18.5 

-fO.6 -.0) 

(9.3) 

(6.6 

-F-0.6 -.0) 

(15.2 ±0.3) 

(400.1) 

(383) 


To minimize assembly costs cartridge fuses can be supplied with clips attached. They are shipped in rails. 
Rail sizes are given above. 


REEL PACKAGING 



Leaded fuses can be supplied taped and reeled to assist 
in automatic assembly. Reeled fuses are supplied in 
quantity increments of 2500 pieces for microfuses and 
1000 pieces for 1V4X V4 inch, 1500 pieces for 5 x 20mm 
fuses. 


Specifications Subject To Change Without Notice. 


Fuse Type 

A 

B 

Micro fuses (MF, MFS, MFA) 

5x20 mm fuses 

5.0 mm 

10.0 mm 

52.4 mm 
85.0 mm 

V4xli/» inch fuses 

10.0 mm 

97.0 mm 
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PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


4300 


MQ QUICK ACTING 

ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

100% ..4 hours, minimum 

200% ..5 seconds, maximum 


MQ is recognized under the 
components program of the UL and 
certified by the CSA through 15 
Amperes. 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

MQ125 

1/8 

125 

MQ250 

1/4 

125 

MQ375 

3/8 

125 

MQ500 

1/2 

125 

MQ750 

3/4 

125 

MQl 

1 

125 

MQ1.5 

1.5 

125 

MQ2 

2 

125 

MQ2.5 

2.5 

125 

MQ3 

3 

125 

MQ3.5 

3.5 

125 

MQ4 

4 

125 

MQ5 

5 

125 

MQ7 

7 

125 

MQIO 

10 

125 

MQ12 

12 

125 

MQ15 

15 

125 


Marking 

Current rating, voltage rating, MQ 
designation and Bel Fuse logo are 
printed on each fuse in white ink. 

Lead diameter 0.025" except for 10, 12 
and 15 Ampere fuses which have a lead 
diameter of 0.032". 


MICRO FUSES 

MM MEDIUM ACTING 

ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

100%.4 hours, minimum 

200% .1 minute, maximum 

400% .20 millisecond, 

minimum 


MM Is recognized under the 
components program of the UL and 
certified by the CSA through 15 
Amperes. 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

MM2 

2 

125 

MM2.5 

2.5 

125 

MM3 

3 

125 

MM3.5 

3.5 

125 

MM4 

4 

125 

MM5 

5 

125 

MM7 

7 

125 

MMIO 

10 

125 

MM12 

12 

125 

MM15 

15 

125 


Marking 

Current rating, voltage rating, MM 
designation and Bel Fuse logo are 
printed on each fuse in orange ink. 

Lead diameter 0.025" except for 10, 12 
and 15 Ampere fuses which have a lead 
diameter of 0.032". 


MS SLOW ACTING 

ELECTRICAL CHARACTERISTICS 


Rating Blow Time 

100%.4 hours, minimum 

200% .1 minute, maximum 

800% ...20 millisecond, 

minimum 


MS Is recognized under the 
components program of the UL and 
certified by the CSA through 7 
Amperes. 


Catalog 

Number 

Ampere 

Rating 

Voltage 

Rating 

MS125 

1/8 

125 

MS250 

1/4 

125 

MS375 

3/8 , 

125 

MS500 

1/2 

125 

MS750 

3/4 

125 

MSI 

1 

125 

MSI.5 

1.5 

125 

MS2 

2 

125 

MS2.5 

2.5 

125 

MSS 

3 

125 

MS3.5 

3.5 

125 

MS4 

4 

125 

MS5 

5 

125 

MS7 

7 

125 


Marking 

Current rating, voltage rating, MS 
designation and Bel Fuse logo are 
printed on each fuse in green ink. 

Lead diameter 0.032". 



Specifications Subject To Change Without Notice 


bel 


BEL FUSE INC. 


198 Van Vorst Street/Jersey City, NJ 07302/(201) 432-0463/TWX 710-730-5301/FAX (201) 432-9542 


B-1358 


For manufacturers’ sales offices, see yellow pages 


EEM1989 
















4300 


PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 
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CMMtMCSWtTCH 


CIRCUIT BREAKERS 


VISI-ROCKER® CIRCUIT PROTECTION 

Unique molded-in two-color rocker actuator indicates “tripped” mode when breaker is on or off (per illustrations) or series trip. 6-32 threaded mtg. inserts, push on .250 
tab terminals. Rated @ 250 VAC/65 VDC. Series trip curve-34 (AC-DC type) trip point is 135%. UL listed and CSA certified. 



Visi-Rocker Circuit Breaker 


Type 

Amps 

(INDICATE ON) | 

AC1-BO-34-450-1G1-C 

5 

AC1-BO-34-610-1G1-C 

10 

AC1-BO-34-615-1G1-C 

15 

AC1-BO-34-620-1G1-C 

20 

AC1-BO-34-625-1 G1-C 

25 

AC1-BO-34-630-1G1-C 

30 

(INDICATE OFF) | 

AF1-BO-34-450-1G1-C 

5 

AF1-BO-34-610-1G1-C 

10 

AF1-BO-34-615-1G1-C 

15 

AF1-BO-34-620-1G1-C 

20 

AF1-BO-34-625-1 G1-C 

25 

AF1-BO-34-630-1G1-C 

30 


All “B” and “C” series magnetic circuit breakers are UL listed and CSA certified. “B” series products are also certified by VDE under VDE registration number 2495 
when the “product type” part ends in “D”. “C” series products are designed in accordance with lEC and VDE requirements and are pending international approvals. 
All products are of “A” series trip construction, with 6-32 threaded mounting inserts, dual “l-O/ON-OFF” markings on a black toggle actuator, and come with .250" tab 
(Q.C.) terminals on the “B” series, and 10-32 threaded stud terminals on the “C” series. All units are supplied with an all purpose medium, AC-DC delay curve #34, 
rated at 277 VAC/65 VDC with trip times as shown below. 


Percentage of Rated Current 

135% 

2000/O 

400% 

600% 

800% 

1000% 

Trip Time (Seconds) 

1.8-100 

.60-20 

.15-3 1 

.03-1.3 I 

.004-.60 

o 

o 



B Series Circuit Breaker 



C Series Circuit Breaker 


1 Type 

Amps 

1 “BA1-SERIES” (1-POLE) | 

BA1-BO-34-425-121-D 

2.5 

BA1-BO-34-450-121-D 

5 

BA1-BO-34-610-121-D 

10 

BA1-BO-34-620-121-D 

20 

BA1-BO-34-630-121-C* 

30 

I “BA2-SERIES” (2-POLE) | 

BA2-BO-34-450-121-D 

5 

BA2-BO-34-610-121-D 

10 

BA2-BO-34-615-121-D 

15 

BA2-BO-34-620-121-D 

20 

BA2-BO-34-630-121-C* 

30 

1 “BA3-SERIES” (3-POLE) | 

BA3-BO-34-610-121-C* 

10 

BA3-BO-34-620-121-C* 

20 

BA3-BO-34-630-121-C* 

30 

1 “CA1-SERIES” (1-POLE) i 

CA1-BO-34-450-121-C 

10 

CA1-BO-34-610-121-C 

15 

CA1-BO-34-615-121-C 

20 

CA1-BO-34-620-121-C 

30 

CA1-BO-34-630-121-C 

40 

CA1-BO-34-640-121-C 

50 

CA1-BO-34-650-121-C 


“CA2-SERIES” (2-POLE) 

CA2-BO-34-450-121-C 

5 

CA2-BO-34-610-121-C 

10 

CA2-BO-34-615-121-C 

15 

CA2-BO-34-620-121-C 

20 

CA2-BO-34-630-121-C 

30 

CA2-BO-34-640-121-C 

40 

CA2-BO-34-650-121-C 

50 

“CA3-SERIES” (3-POLE) | 

CA3-BO-34-450-121-C 

5 

CA3-BO-34-610-121-C 

10 

CA3-BO-34-615-121-C 

15 

CA3-BO-34-620-121-C 

20 

CA3-BO-34-630-121-C 

30 

CA3-BO-34-640-121-C 

40 

CA3-BO-34-650-121-C 

50 


UL listed & CSA certified only. 


The information listed above is for standard Carlingswitch products. Consult Carlingswitch for additional product information. 
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CnRUMGSWtTCH 


CIRCUIT BREAKERS 


Circuit 

Options 


Series Trip 

A basic two (2) terminal device usually used as a com¬ 
bination power switch and overload protector. The con¬ 
tacts and current sensing coil are connected in series 
with the line and load terminals. 


LINE 


?, 


) 


LOAD* 


Series Trip with Auxiliary Switch 

Same as “Series Trip” except with the addition of a 
SPDT snap-action switch which is electrically isolated, 
but mechanically linked to the movement of the main 
breaker contacts. Commonly used to remotely signal 
the status of the breaker (on or off/tripped). 


NCO- 

nocT^ 




LINE 


LOAD 


Shunt Trip 

A three (3) terminal device similar to a “Series Trip” 
with the addition of a third terminal between the con¬ 
tacts and coil. This circuit is usually used to control two 
separate loads from the same power source, while 
sensing overload current in only one load. 


LOAD 



Relay Trip 

A four (4) terminal device in which the contact and coil 
circuits are electrically isolated but are still mechani¬ 
cally linked to each other. An overload in the coil circuit 
will cause the contact circuit to open. Both circuits 
may be of opposite polarity to each other. Commonly 
used in “dump” circuit or “remote shut down” appli¬ 
cations. (Note: World Approval Agencies may require 
an extra “Series Trip” pole for this function.) 


OLINE 

) 


LOAD 

RELAY < 
TRIP 


Switch Only 

Same as a “Series Trip” device without a sensing coil. 
Provides low cost, heavy duty switch capability when 
overload protection is not needed. 


LINE 


CONTACT 



LOAD 


Note: The preceding circuits may be mixed on multi-pole units for special application requirements—(consult factory). 
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CMRUMGSWITCH CIRCUIT BREAKERS 


Time Delay Options 



Notes; 

High Inrush Time Delay Curves #42, 44, 46 are also available 
Time Delay Curves (#11,12,14, 21, 22, 24 & 26); 

Breakers must hold 100%, may trip between 101% to 125%, must 
trip at 125% of rated current and above within time limits shown in 
curves. 

Time Delay Curve (#34); 

Breaker must hold 100%, may trip between 101% to 135%, must trip 
at 135% of rated current and above within time limits shown in curve. 


Instantaneous Curves (#10 & 20); 

Breakers must hold 100%, may trip between 101% to 150%, must 
trip at 150% of rated current and above within maximum times 
shown in curves. 

All Curves; 

Curve data shown represents breaker response at ambient temper¬ 
ature of 77°F (25°C) with no preloading. Breakers are mounted in 
standard wall-mount position. 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 


WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 



SOLID STATE 
RELAYS 


TERMINAL BLOCKS 


TEMPERATURE 

CONTROLS 



ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

(213)452^1229 )r% 


TOGGLE SWITCHES 


PHOTOELECTRICS 


CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
5 Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 
Telemecanique 
Theta-J 
T riridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kuika 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

T riad 

U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 




POTS & RESISTORS 

Alpha 

INDICATORS, 

Clarostat 

Belden 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

lEE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 


OVER 8.000,000 RELAYS & SWITCHES IN STOCK 




When your reputation’s on the line 

HEINEMANN1^<^ 


MASTER DISTRIBUTORS JSTOPL MASTER DISTRIBUTORS 


( 415 ) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


( 213 ) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 


If your only concern is initial cosIHHIh 

circuit breakers. But beyond initia9||iH||B 

and can drive up your cost of warraiM ^^^ ^Sn^WaiCement. #ffln 

product liability. 

E-T-A circuit breakers, on the otheWaM, add value to your product. 
Yet they can lower costs while providing superior circuit protection 
and better performance characteristics than fuses. For example, 

they’re trip-free, foolproof, 100% IIIHHiHHHHHIIliHI 
tested for quality, and approved 
for use, worldwide. 

So, forget the fast buck. Instead, go 
for the long-term value of E-T-A circuit 
breakers. Call today or circle the 
number below for specification details. 


setting the paceforciicuit protection 

7400 N. CRONAME RQ, CHICAGO, IL 60648 Tel. (312) 647-8303 FAX: (312) 647-7494 
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ON-OFF Switch Circuit Breakers 


# 



-F30/31 


-G10 


m 


3120-F621 fits panel 

cutout Heinemann 

TX2 and AIRPAX 

203-11 2 pole. 


Singie Poie Circuit Breakers 


41-04 


41-05 


41-06 


Series 


41-10-P10/41-11-P10 


3120-F321 


45-700-IG1-P10-DD 


41-04-PR 

41-05-P30 

41-06-P30 


45-700-IG1-P10 


46-500-P10 


Description 


Single pole, series 
trip Rocker, Toggle 
or Baton handles in 
many colors. 
(Illumination 
Optional) 


Double pole, 
identical Snap-In 
mounting of single 
pole 

41-10/41-11 series 

(Illumination 

Optional) 


Single pole, series 
trip 

B/W button trip 
indicator 

Push ON/Push OFF 
Switching 


Series trip, 
miniature. 
41-04-PR: PC 
Board Mount 
41-05-P30: Snap-in 
Mount 

41-06-P30: Panel 
Mount 


Series trip 


Series trip 
automatic reset 


Current ratings 


0.1 thru 16A 


0.1 thru 16A 


0.05 thru 25A 


0.05 thru 10A 


0.05 thru 25A 


0.1 thru 15A 


Maximum voltage 
ratings 


250V ac or 28V dc 


250V ac or 28V dc 


250V ac or 28V dc 


250V ac or 28V dc 


250V ac or 28V dc 


250V ac or 28V dc 


Maximum 

interrupting capacity 

depending on 
current raiing, UL 
1077 approved 
breakers have been 
tested to 2000A. 


10 times rated 
current normal use. 
UL up to 2000A. 


10 times rated 
current 

0.1-2A. 300A for 
ratings 2.5-16A. 

UL tested to 2000A. 


10 times rated 
current normal use. 
UL up to 2000A. 


6 times rated 
current. 

UL up to 1000A. 

5 times for ratings 
3.5 thru 5A, 4 times 
for ratings 6 thru 
10A. 


10 times rated 
current of circuit 
breaker, normal use. 
UL up to 2000A. 


6 times rated current 
of circuit breaker, 
GOA maximum 


Current capacity of 
auxiliary contacts, 
NO, NC. 


NA 


5A resistive 
3, .110" quick 
connect 
NO-NC-COM 


NA 


NA 


NA 


NA 


Ufa 


6000 cycles (UL 
1077) 

25,000 mechanical 


6000 cycles (UL 
1077) 

25,000 mechanical 


6000 cycles (UL 
1077) . 

10,000 mechanical 


2000 cycles at 
rated current 


6000 cycles at 
rated current 


10,000 cycles at 
200 % rated current 


Terminals 


.250 quick connect 


.250 quick connect 


.250 quick connect 


.110 quick connect 


.250 quick connect 


.250 quick connect 


Shunt circuit^ 
A3, optional 


Optional; 
specify—^A3 


Optional 


Optional; 
specify—^A3 


Optional; 
specify—^A3 


Optional; 
specify—A3 


Optional; 
specify—A3 


Approvals 

E-l-A also has 
European approvals, 
such as VDE etc. 
Additional info 
upon request 


UL 1077; E67320 
CSA: 16186 
VDE 


UL 1077: E67320 
CSA: 16186 
VDE 


UL 1077: E67320 
up to 16A 
CSA: 18186 up 
to 15A 
VDE 


UL 1077: E67320 


CSA: 16186 
VDE 


UL 1077: E67320 
up to 16A 
CSA: 16186 up 
to 15A 
VDE 


UL: E29255 
CSA: 16186 
VDE 


Design notes 

See technical data 
sheets for data 


41-10 is unlighted 
41-11 is illuminated 


Options: 

• handle colors 

• handle marking 

• Illumination 

• Amp ratings 

• Dust/water seal 


Aircraft styling B/W 
reset button. Ideal 
for marine control 
panels. Screw 
terminals. (—S10) 
optional. 


Smallest full feature 
circuit breaker. 

.250 quick-connect 
avail, non-standard 
(—P10) 


Screw terminals 
available, non¬ 
standard. Version 
for Class 2 trans¬ 
formers available: 
Specify 45-700-PI0- 
CL2 3.2 or 5A. 


Screw terminals 1, 

2 available ( — 320), 
non-standard 


Technical Data 
Sheet 


Catalog Sheet 40129 
Catalog Sheet 40130 


Catalog Sheet 40136 


Catalog Sheet 40132 


Catalog Sheet 40127 


Catalog Sheet 40119 


Catalog Sheet 40701 


Physical Dimensions 
In Inches 
All dimensions 
without tolerances 

are for reference 
only. In the interest 

of Improved design 

and performance, 

E-T-A reserves the 
right to make 
changes in these 
specifications. 


.sT 

L_ 


-1.97- 


recommended 
panel cutout 


a 



L1.14J 



.2.126 


Safety shield extension 
to avoid accidental 
switching is optional. 


-OFF 

“ON 


UjshJ 


..43 


.57 


2.05 














1 

A 

I i 

[ 250V AC 1 

I 



©_ ^ 

1.81 
. I 


E.T.A 

rr 




-ON 


1.10 


Shown: 41-06-P30 


1.14^ 

1 

-OFF 



ON 



1.81 




m 


2.40 ^ 


circuit breakers 
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Magnetic 


Thermal-Magnetic Circuit Breakers 






Ou] 1 


IJ 


1 Pole 



3 Pole 


Three Pole 
Overload 



48-800 


Series 


48-08 


43-400-L10 


43-500-U0 

43-500-t10-2325 


42-01 

42-01-2325 


2210 


48-300S 

48-800-8 


Description 


Magnetic, undelayed 
trip, PC board 
mount, NO and NC 
contacts. ON-OFF 
switching. 


Series trip, two 
auxiliary contacts 
NO, NC optional 
(-Si). Fast Acting: 
specify series 
43-300 


Series trip, UL 
approved for primary 
ON-OFF switching. 
Two pole version: 
order -2325, has 
rocker handle. 


Series trip, ON-OFF 
switching. DIN track 
3 mounting. Adapter 
for DIN track 1 
available. 


Series trip, ON-OFF 
switching. Aux. con¬ 
tacts std. 1, 2 or 3 
pole configuration. 


Series trip, ON-OFF 
switch (-H) optional, 
auxiliary contacts 
NO, NC (suffix-Si) 
optional. Auto-reset 
version 0.1-5A: 
48-800. 


Cififent ratings 


0.01 thru 3.25A 


0.05 thru 15A 


0.05 thru 15A 


0.1 thru 15A 


0.1 thru 16A 


0.5 thru 15A 


Maximum voltage 
ratings 


115V ac or 60V dc 


250V ac or 65V dc 


250V ac or 65V dc 


250V ac or 65V dc 


250V ac or 65V dc 


0.5—5A: 500V ac 
5.5—15A: 380V ac 


Maximum 

interrupting capacity 
depending on 
current rating, UL 
1077 approved 
breakers have been 
tested to 2Q00A. 


40A at 115Vac/ 
60V dc 

60A at 48V ac/dc 
100A at 24V ac/dc 


200A normal use. 

UL up to 1000A. 
1500A/250V ac 
version, current 
ratings 8-15A. E-T-A 
series 43-4-PI 0 
not-Si) 


200A normal use. 

UL up to 1000A. 
1500A/250V ac 
version, current 
ratings 8-15A. E-T-A 
series 42-1-PI0 
(not-Si) 


200A normal use. 
UL tested to 1000A. 


500A normal use, 
not to exceed 100 
times rated current 


6 times rated current 
of circuit breaker 


Current capacity of 
auxiliary contacts, 
NO, NC, 


NO contacts: 5A 
continuous at 24V 


1 A resistive 
4 solder terminals 
optional 


1 A resistive 
4 solder terminals 
optional (single 
pole only) 


NA 


1 A resistive, 

4 quick connects, 
standard 


3A resistive at 
250V ac, 4 solder 
terminals, optional 


Life 


10,000 cycles 
at rated current 


4000 cycles at 
200 % rated current 


6000 cycles (UL 
1077) at rated current 


6000 cycles (UL 
1077) at rated 
current 


10,000 cycles at 
rated current 


5000 cycles at 
rated current 


Terminals 


PC board pins 


Solder terminals 


Solder terminals 


Screw clamp terminals 


.250 quick connect(7x) 


Screw terminals 


Shunt circuit-— 
A3, optional 


Can be arranged 


Optional; 
specify—^A3 


Optional; 
specify—^A3 


NA 


Standard 


NA 


Approvals W @ 

E-T-A also has 
European approvals, 
such as VDE etc. 
Additional info 
upon request 


UL 1077: E67320 
eSA: 16186 
VDE 


UL 1077: E67320 
eSA: 16186 
VDE 


UL 1077: E67320 
eSA: 16186 
VDE 


UL, eSA: 
upon request 
VDE 


eSA: 16186 up 
to 3.5A 

VDE: up to 10A 


Design notes 

See technical data 
sheets for data 


Series 48-08 has 
extra low impedance. 


Quick-connect or 
screw terminals 
avail., non-standard 
DUAL CONTROL 
available. 

^•^•^nLrO 0-T¥TVO 


Quick-connect or 
screw terminals 
avail., non-standard. 
DUAL CONTROL 
available. UL ap¬ 
proved for primary 
ON-OFF switching. 


Half inch spacing 
makes this device 
especially attractive 
for modern control 
systems design. 


Shunt and auxiliary 
contacts are 
standard. DIN track 
mountable via ter¬ 
minal block #17- 
PlO-Si 


ON/OFF version 
available (suffix— 
H). Quick-connect 
terminals (—P10) 
avail, non-std. For 
tech, data 48-800-S 
see Cat. sheet 40806 


Technical Data 
Sheet 


Catalog Sheet 42433 


Catalog Sheet 40223 


Catalog Sheet 40228 


Catalog Sheet 40237 


Catalog Sheet 40308 
1(48-800: Cat. Sheet 
40806) 


Physical Dimensions 

in Inches 

All dimensions 

without tolerances 

are for reference 
only. In the interest 

of improved design 

and performance, 

E-T-A reserves the 

right to make 
changes in these 
specifications. 



OFF 


OFF 


ON 
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OFF 
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-1.97-^ 
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,_1.97--^ 

I ^1.26r 

i x^^x i 

OFF, ,ON 
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Shown: 48-300-S-H 
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ELECTRICAL 
DISTRIBUTION CENTERS 

E-T-A CIRCUIT BREAKERS and BERIFORS ELECTRONICS AB introduce state-of-the-art 
Electrical Distribution Centers for use in trucks, buses and construction equipment. 


Advantages Offered: 

• Simple plug in installation 

• ON-OFF switching for maintenance purposes 

• 100% Tested 

• Manual reset 

• Standard versions 

(fits majority automotive applications) 

• CUSTOM design 

(according to your specifications) 


• Space savings 

• Easy maintenance 

• Proven reliability by design 

• Fewer electrical connections 

• Low weight 

• Considerable cost savings 



E-T-A GELC I has the following design specifications: 

• 18 E-T-A full feature circuit breakers 

• 8 Relays 

• 7 9-contact connectors, AMP Mate-N-Lok 
Dimensions: 290 mm x 140 mm (11.4 in x 5.5 in) 
Weight of PC board: 390 grams (14 oz.) 


E-T-A GELC I Distribution Center 
with E-T-A Circuit Breakers. 



CIRCUIT breakers 


7400 N. CRONAME ROAD, CHICAGO, IL 60648 
TELEPHONE: 312/647-8303 - FAX; 312/647-7494 


E-T-A GELC II has the following design specifications: 
•12 E-T-A full feature circuit breakers 

• 5 Relays 

• 4 9-contact connectors, AMP Mate-N-Lok 
Dimensions: 200 mm x 140 mm (7.9 in. x 5.5 in.) 
Weight: 250 grams (9 oz.) 

Technical Data: The printed circuit boards are 1.6 mm 
of reinforced epoxy laminate, both sides of the board 
having a layer of copper 135tJL thick including tin 
plating. Four-layer boards are used in cases where 
numerous control functions must be accommodated 
on relatively small surface areas, thus making the PC 
board even smaller. Plating extends fully through all 
drill holes in the boards. Fully automated production 
methods are in place for quantity runs. All PC boards 
are fully computer tested before the protective coating 
is applied. Modern production processes guarantee 
long-term reliability in most rigorous automotive 
environments. 


E-T-A GELC II Distribution Center. 

BERIFORS 

ELECTRONICS AB 


B-1366 
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•Fuseh<MerS’Fuse Clips 
Blown Fuse Indicators 


Commercial & Military 
Approved Panel Mount 
Fuseholders 


• Superior Clip Design for Solid Fuse Contact 

• UL Recognized & C.S.A. Certified 

• Most Commercial Models are recognized 
under the Marine Electrical and Fuel System 
(PEQZ2) as “Ignition Protected Devices” 

Commercial Fuseholders All Recognized by Underwriters Laboratories 


• Blown Fuse Indicating & Non-Indicating 

• High Impact Plastic for Superior Strength 

• Dead-Front, Watertight 

• Military Versions Meet MIL-F-19207 

Military Fuseholders 


*CSA Certitied 
Ignition Protected Devices 


Indicating models can be modified for use in low 
voltage applications. 


Blown Fuse 
Indicators 

When A Fuse Blows, A Light G/ows.'® 

Several Models To Choose From 

• Bolt Down for Rectifier 
Fuses 

• Snap On for Ferrule Fuses 

• Top Mounting for Knife 
Blade Fuses 


[n - 


' "‘iris > 


FIC CORPORATION 

P.O.Box 2046 
12216 Parklawn Drive 
Rockville, MD 20852 

TOLL FREE: 800/638-6594 
IN MD: 301/881-8124 
TWX: 710-828-9809 


%x1K2" 

19207/25 I FHN41WB” %x 1 'A" 




19207/30 FHN46WB y^x^'A" 
19207/31 FHN47WB mixVA" 


0-30 90-250 Watertight 

0-30 90-250 Watertight 

0-30 90-500 Watertight 

0-30 90-500 Watertight 

0-30 500 Max Watertight 

___ Body Sealed 

0-30 250 Max Watertight 

_ Body Sealed 

0-30 500 Max Watertight 


PC BOARD FUSE CLIPS 



Low profile clips (.360" 
high) are soldered to 
printed circuit boards 
eliminating eyeletting or 
riveting. Available in 
Spring brass, beryllium 
copper or spring bronze 
. with various platings. 


Single Prong, 
no-stop type 


Double Prong, 
no-stop type 


Single Prong, 
end stop type 



_ Double Prong, 
end stop type 



EEM 1989 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

300 FILE FOLDER 
LABELS 


ALL NEW with this 
edition of EEM 


Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes’,’ you probably already 
have the EEM File System. But, if you said “No’,’ 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 


for Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 

There are thousands of EEM File Systems in every¬ 
day use in engineering and procurement 
otficesall over the world. Shouldn'tyou be using 
this proven system? 

The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set upyour very own filing system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must usea 
purchase order, please add $2.00 tor postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 


The EEM File System was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equij> 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your particular needs. 


You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mdllory Short Form Catalog. With the EEM File 
System all you do is fiie the catalog under “M” 
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ELECTRICAL CHARACTERISTICS 


D.C. Spark-over 
voltage 



3 blade shapes IQ_ 

available2 T?" 





wi - [flFi 



CA8B 
WITH OR 
WITHOUT P0ST2 


CA8B6 
WITH OR 

WITHOUT on request I 

LEADS2 


275 ±30% < 1000 V 


250 ±12% <750V 

350 ±12% 


250 ±15% <750V 

400 ±25% 


400 ±25% S750V 


250 ±12% <750V 


90 ±15% 

185 ±15% 

230 ±15% <750V 

350 ±15% 


400 ±25% <750V 


90 ±20% 

185 ±20% 

-15% 
230 ±15% 

350 ±15% 



Impulse current 

50 Hz current 

Si 

<i> 

-is 





% X 


cS' 


5=0 

So 

oc ■—' 






1 s 


10 times 

200 times 


interval 


interval 

100 A 


5mn 

<20 

2mn 

interval 

5A 


(i<1,5A 

2,5 kA 

30 s 


10 times 


20 times 

200 times 


2 X 0,6 s 


inten/al 

100 A 


interval 

<20 

15s 

interval 

10 A 

5mn 

(i>1,5A 

5kA 

30 s 


10 times 


20 times 

200 times 


2x1s 


interval 

200 A 


interval 

<20 

15 s 

interval 

20 A 

5mn 

(i>1.5A 

10 kA 

30 s 


10 times 


Itime 

600 times 


Is 

<25 

10 kA 

500 A 


interval 



interval 

65 A 

3mn 

(i>1,5A) 


90s 


5 times 


10 times 



2x1s 


interval 



inten/al 

<20 . 

30 s 


20 A 

5mn 

i> 750 mA) 

10 kA 



10 times 


10 times 

600 




interval 

times 


1 s 


SOS 



inten/al 

<35 

5kA 

100 A 

5A 

3mn 

(i=1A) 


interval 


5 times 



90s 





600 times 




once 





10 kA 

500 A 





600 




once 

times 


1 s 





interval 

<35 

10 kA 


65 A 

3mn 

(i=1 A) 


500 A 


5 times 


End of life 
(short circuit) 


Terminal block 
Printed circuit board 


Junction box 
Subscriber box 


Junction box 
Subscriber box 


Junction box 
Subscriber box 


Subscriber box 
Terminal block 
N.l.D. 


Subscriber box 
Terminal block 
N.l.D. 
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PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


HEINEMANN Circuit Breakers 
First in Features, First in Quaiity 


Heinemann offers the widest choice of 
styles and current ratings in high-quality, 
reliable circuit protectors. Ratings range 
from 0.01 A to as high as 700A. Their 
applications are as diverse as medical 
equipment, computers, industrial air con¬ 
ditioners, electric locomotives and 
telecommunications equipment. 

Heinemann can also supply circuit 


breakers that provide auxiliary functions. 
For example, a heavy-duty relay, an 
on/off switch and a hydraulic-magnetic 
circuit breaker, all in one economical 
and compact unit. 

Use this condensed guide to locate 
the type of circuit breaker that best 
meets your requirements. Then write or 
call us for a copy of the appropriate 


product bulletin containing detailed 
specifications and ordering information. 
Or call one of our technical assistance 
engineers to dicuss your particular 
application. 

Technical assistance, important 
features and quality products...three 
reasons why it pays to look to Heinemann 
“When your reputation’s on the line.’’ 


SPECIAL-FUNCTION CIRCUITS 


Heinemann circuit breakers (except for PS1, KD, TX and 
Hector) can be furnished with a number of special-function 


internal circuits. They permit a single protector to perform the 
protection and control functions of several components. 


RELAY-TRIP 

Permits remote actuation using a separate control circuit. 
Electrical isolation allows use of a different current 
or voltage from contact circuit. Both time delay and non-time 
delay constructions are available. 


SHUNT/TAP 

Use of third terminal permits remote tripping by utilizing line 
voltage with or without a time delay response. On breakers 
rated up to 1A, the trip point may be raised by shunting 
with an external resistor on the shunt/tap terminal. 


DUAL RATING 

Two concentrically-wound sensing coils provide two 
discrete current ratings in the same breaker. Protects 
equipment designed to operate at two different current 
levels or supply voltages within certain limitations. 


DU-CON^“ (DUAL-CONTROL) 

Provides sensing of both overcurrent and separate 
voltage signals in the same pole through a small, ^ 
non-continuous-duty voltage sensing coiL 
DU-CON overload and voltage coils must be 
specified separately. 


Shunt/Tap 
Du-Con , 


AUXILIARY SWITCH 

Used for logic functions, alarms, lights and other circuits. 
Miniature snap-action SPOT or DPOT switch is mounted 
on the back of the breaker, mechanically connected 
to the switching mechanism. Contact capacity; 10A 
at 125/250 V, 50/60 Hz; 4A resistive at 30 Vdc; 2.5A 
inductive at 30 Vdc. Minimum operating voltage 6 Vdc 
or ac, at 3 VA dc or ac. 


NO-VOLTAGE TRIP 

Prevents uncontrolled re-start of equipment after 
power outage. Used in ground-fault interrupters and 
other safety applications. Not intended for overload 
protection without one pole connected in series-trip 
configuration. 


SERIES TRIP (Standard internal circuit) 

Ideal for use as both power switch and overload protector. 
Usually installed in series with line and load terminals 
to provide circuit interruption in the protected circuit. 


HIGH-INRUSH 

Economical protection of high-reactance loads, 
which draw starting surges often as high as 30 times 
normal load current in a 50/60 Hz 1/2-cycle pulse, 
such as ferro-resonant power supplies and distribution 
transformers. Eliminates nuisance tripping without 
derating or special circuitry. 





.oo i. 1. 1 1 I 
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Typical Time Delay Curves 

Circuit breakers are available in a variety of 
time-delay curves for applications such as high- 
inrush, 50/60 Hz and dc as well as with no 
intentional delay. 


When your reputation's on the line 

HEINEMANMSa?^ 
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HE|NEMAN^^ Circuit Breakers 
First in Features, First in Quaiity 


PS1 RE-CIRK-IT® TYPE TX 

FUSE-SWITCH SERIES KD1 


V 



HECTOR 



Fuse-Switch provides 
ON/OFF control and fuse 
protection in a single low- 
cost component. Its use 
eliminates a hole and inter¬ 
connecting wiring and makes 
it easy to re-fuse from the 
front panel. It accepts stan¬ 
dard 1 /4-inch diameter by 
1 y4-inch fuses. An adapter is 
available for 5 mm x 20 mm 
fuses. Can be supplied for 
normally open or normally 
closed operation. 


A low-cost, pushbutton 
supplementary protector for 
electrical equipment, designed 
to fit in a standard 6/8-inch 
round or “D” fuseholder 
panel cutout. Resettable at 
up to 1000% of its rated cur¬ 
rent from 2.5A through 15A, 
500% from 0.25A through 
2A. Sllde-on retaining ring 
included. 


The attractively designed 
Type TX circuit protector 
doubles as an economical 
ON/OFF switch and with an 
optional lamp as a power 
indicator. Rocker arms avail¬ 
able in a variety of colors; 
in one and two pole models. 
Its trip free design cannot be 
held closed against a fault. 
Features quick-connect 
terminals and snap-in 
mounting. 


A low-cost fuse eliminator 
for the protection of electronic 
equipment and high-inrush 
circuitry from 4A to 20A. Its 
trip-free design prevents the 
contacts from being held 
closed manually during an 
overload condition. Supplied 
with mounting nut and face¬ 
plate reading “PRESS TO 
RESET.” It has 1/4-inch quick- 
connect terminals that are 
also solderable. 


APPLICATIONS 


Consumer and Industrial 
products that would other¬ 
wise use a separate ON/OFF 
switch and fuse holder. 


Consumer and industrial 
products, office machines, 
appliances, power supplies, 
convenience outlets, elec¬ 
tronic games. 


Commercial and consumer 
products, power supplies, 
medical electronic equip¬ 
ment, office and reproduction 
equipment, data processing 
equipment. 


Consumer and commerical 
electronic equipment, 
appliances and high-inrush 
circuitry. 


NO. OF POLES 

CURRENT 

RATINGS 

MAX. VOLTAGE 


INTERRUPTING 

CAPACITY 


AGENCY 
RECOGNITION 
OR APPROVAL 


1 

1 

1 and 2 

1 

Determined by choice of 
fuse. To 20A 

0.25-15A 

2,3,5,7,10,15 and 20A 

4,5,6,7,7.5,9,10,12,15, 

18 and 20A 

120 Vac @ 20A 

260 Vac @ 15A 

32 Vdc @ 20A 

250 V, 50/60 Hz 

50 Vac up to 10A 

32 Vdc @ 15A 

50 Vdc @ 10A 

250 Vac (1OA max.) 

125 Vac (20A max.) 

32 Vdc {20A max.) 

125 Vac (20A max.) 

12/24 Vdc (20Amax.) 


1000A @ 250 V, 50/60 Hz 
200A @ 32 Vdc and 50 Vdc 
per UL Std 1077 
testing procedures 

3500A (ac) 
with backup fusing 

1000A (dc) with 
backup fusing 

1000A (ac) 
with backup fuse 

200A (dc) with backup fuse 

UL recognized 

CSA certified 

SEV approved 

UL recognized (Std 1077) 
CSA certified 

VDE approved 

SEV approved 

UL recognized. Component 
Recognition Program 

CSA certified 

Suitable for VDE 0730 
Equipment 

UL recognized (Std 1077) 
CSA certified 


DIMENSIONS 
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__ PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) _ . 

HQNEMANN Circuit Breakers 
First in Features, First in Quaiity 


SERIES HM 



Lightweight, subminiature, 
multi-frequency circuit 
breaker designed to with¬ 
stand severe environmental 
extremes such as shock, 
vibration and high humidity. 
Housed in a corrosion- 
resistant brass case, nickel 
plated. Meets MIL-C-39019, 
is explosion- and fungus- 
resistant, operates in any 
position. Silver contacts pro¬ 
vide good conductivity with 
low power loss. 


Military programs and 
commercial products, power 
supplies, mining and medi¬ 
cal applications where 
hermetically-sealed circuit 
protection is required. 


1 and 2 


0.050-20A 


240 Vac, 60 or 400 Hz; 
50 Vdc 


SERIES L 



This compact hydraulic- 
magnetic circuit protector 
provides the same quality, 
precision and choice of time 
delays found In larger Heine- 
mann magnetic circuit 
breaker. Over-the-center, 
non-teasable mechanism 
provides snap-action opera¬ 
tion that prolongs contact 
life by reducing arcing. 
Handles available in seven 
different colors for decorative 
or circuit-identification 
purposes. 


OEM (power supplies, 
medical-electronic equip¬ 
ment, control systems, office 
and EDP equipment). 


1 and 2 


0.1 to 20A 


250 Vac (7.5A max.) 
125 Vac (15A max.) 
32 Vdc (20A max.) 


SERIES J/S 



Compact, lightweight, 
moderately-priced circuit 
breaker for single or multi¬ 
pole OEM applications. Also 
available with snap-in mount¬ 
ing or rocker handles. Sealed 
mount models are also avail¬ 
able, single pole only. Series 
J/S breakers are suitable for 
domestic or world-market 
applications. Models also 
available for marine 
applications. 


OEM (power supplies, 
medical-electronic equip¬ 
ment, control systems, office 
and EDP equipment), control 
panels, marine equipment, 
field Instrumentation. 


1 to 4 


0.02-50A 


250 Vac (30A max.) 
65 Vdc (60A max.) 
80 Vdc (15A max.) 


SERIES AM 



A low-cost, lightweight 
breaker available in single 
or multi-pole configurations, 
the Series AM features rear- 
connection studs, a high 
level of moisture resistance, 
and a current range up to 
100A dc or 60A ac. Qualified 
under MIL-C-55629 to 50A 
dc and ac. 


OEM (data-processing equip¬ 
ment, mobile applications, 
humid environments). 


1 to 4 


0.020-60A (ac) 
0.020-1 OOA (dc) 


250 V, 50/60 or 400 Hz 
277 V, 50/60 Hz, 1-phase 
480 V, 50/60 Hz, 
3-phase “Y” 


SERIES AM-MIL 



Heinemann Series AM-MIL 
breakers are specifically built 
and tested in accordance 
with the requirements of 
MIL-C-55629. Fungus- and 
moisture-resistance is pro¬ 
vided by treating all ferrous 
parts with a special finish, 
and by using special springs 
and inherently fungus- 
resistant phenolic cases, 
covers and handles. 


OEM (data processing equip¬ 
ment, mobile applications, 
military equipment subject to 
humid, tropical environments). 


1 to 3 


0.020-50A (ac and dc) 


240 V 50/60 Hz 
240 V 400 Hz 
50 Vdc 


65 Vdc 
AC/DC 


1000A @ 240 V, 60 Hz 
or 400 Hz and 50 Vdc 
per UL Std 1077 
testing procedures 


1000A 

5000A with backup fusing 


1000A 

5000A with backup fusing 


1000A 

5000A with backup fusing 


2000A @ 50 Vdc and 
120 Vac 60 Hz 
1500A @ 120 Vac, 400 Hz 
1000A @ 240 Vac, 


60 and 400 Hz 


Not UL/CSA recognized 
or listed. Available as MIL- 


UL recognized (Std 1077) 
CSA certified 


UL recognized (Std 1077) 
CSA certified 


UL recognized 
CSA certified 


Not required for QPL items 


C-39019 QPL item. 


SEV approved 
I EC approved 
Designed to meet VDE 


SEV approved 
lEC approved 
VDE approved 
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HEINEMANN Circuit Breakers 
First in Features, First in Quaiity 


SERIES AM/S 



SERIES CF 
E-FRAME 



SERIES GH 
EH-FRAME 



SERIES G J 



SERIES GJ1P 



Series AM/S “world class” 
circuit breakers meet 
International Standard lEC 
380 and German Standard 
VDE 0730. The 8-mm 
spacing requirement and 
dielectric-withstand specifi¬ 
cation are incorporated into 
the standard AM breaker 
housing without changes in 
size, thereby eliminating 
mounting procedure modi¬ 
fications or the need for 
adapter plates. 


Priced considerably lower 
than competitive E-frame 
breakers, the Series CF is 
the most compact and 
versatile circuit breaker 
available for equipment and 
branch-circuit protection. 
Single- and multi-pole 
models are stocked in a 
wide range of standard 
ratings for fast, off-the- 
shelf delivery. 


This rugged new EH-frame 
breaker offers ail the 
advantages of a completely 
magnetic, three-pole breaker 
with 14,000A Interrupting 
capacity for less than most 
thermal units. Compact, 
environmentally stable and 
to 10OA at 480 Vac and 
250 Vdc. 


Where space Is at a premium 
and current capacity up to 
250A is called for, the Series 
GJ is the answer. Available 
in one-, two-, or three-pole 
models, it is especially suit¬ 
able for panelboards, service 
entrances, and electric 
vehicles. 


GJ1P parrallel-pole breakers 
incorporate Precision Current 
Equalization (PCE) to auto¬ 
matically distribute current 
equally through the current¬ 
sensing elements. PCE there¬ 
by rninimizes nuisance trip¬ 
ping which can occur with 
conventional parallel-pole 
breakers. An optional shunt 
permits metering of current. 
Since shunt output is only 
25 mv, light-gauge wiring 
can be used between shunt 
and meter. 


OEM (data processing equip¬ 
ment, mobile applications, 
humid environments). 


Panelboards, switchboards, 
branch circuits, EDP equip¬ 
ment, machine tools, 
environmental systems, 
single- and three-phase 
applications. 


Motor controls, air con¬ 
ditioning, electric heating, 
computer main frames, 
transportation, indoor or 
outdoor installations. 


Commercial, industrial, 
and residential service — 
entrance or panelboard 
applications; lighting, 
appliance, transformer, 
electric vehicles, EDP 
power supplies, heating, 
air conditioning, and 
electronic circuit protection. 


Telecommunications, trans¬ 
portation, air conditioning, 
other outdoor “heat-loaded” 
equipment. 


1 to 4 


1 to 6 


1 to 3 


1 to 3 


0.020-60A (ac) 
0.020-1 OOA (dc) 


0.01-100A (ac) 
I.O-IOOA(dc) 


.5-1 OOA (ac) 
.5-1 OOA (dc) 


100-250A 


100-700A (dc) 


250 V 50/60 Hz or 400 Hz 
277 V 50/60 Hz 1-phase 
65 Vdc 

480 V 50/60 Hz 
3-phase “Y” 


240 V, 50/60 or 400 Hz 
480 V, 1- and 3-phase 
125 Vdc 
600 V, 3-phase 
125 Vdc 


480 V, 50/60 Hz 
250 Vdc 


240 V, 50/60 Hz 
125/250 Vdc 


160 Vdc 


1000A 

5000A with backup fusing 


10,000 @ 120 Vac 
7500A @ 120/240 Vac 
50/60 Hz; 240 Vac 50/60 Hz 
5000A @ 120/240 Vac 
400 Hz; 240 Vac 400 Hz 
125 Vdc 


14,000A(ac) 

10,000A(dc) 


18,000A @ 240 V, 50/60 Hz 
10,000A @ 125/250 Vdc 
14,000A @ 160 Vdc 
25,000A @ 65 Vdc 


10,000A @ 160 Vdc 
25,000A @ 65 Vdc 


UL recognized (Std 1077) 
CSA certified 
SEV approved 
I EC approved 
VDE approved 


240 V, 50/60 Hz and 
125 Vdc: UL listed 
Others: Recognized 
CSA certified 


UL listed (ac) 
(3-pole) 
480 Vac 
15-1 OOA 


240 V, 50/60 Hz and 
125/250 Vdc: UL listed 


160 Vdc: UL listed 


2.61 

66.29 




3.29_ 




p 

" 83.56 







1 

0 

0 

\ 


5.1 

so 



147 

.32 




-^ 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 



ORDERS PLACED BY 3 PM ARE SHIPPED THE SAME DAY 

#4 (213)452^1229 W 


TOGGLE SWITCHES I 

i ? I 


PHOTOELECTRICS | 



SOLID STATE 
RELAYS 




TERMINAL BLOCKS 


TEMPERATURE 

CONTROLS 



CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
5 Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
rtaytheon/Panel Products 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Cariingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

Triad 

U.T.C. 

WIRE, WIRING 
DEVICES a HWR. 


LAMPS & LEDS 





POTS a RESISTORS 

Alpha 

INDICATORS, 
LAMPS a LED 

Clarostat 

Belden 

Ohmite 

Buchanan 

IDI 


Electrovert 

lEE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 


__ r OVER 8,000,000 REL AYS & SWITCHES IN STOCK 

I MASTER DISTRIBUTORS ISTOPI MASTER DISTRIBUTORS 

A - - 


( 415 ) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


( 213 ) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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The Lightning 
Arrester 


Special features 

• High reliability and maintenance-free 

• Fast surge voltage response speed 

• Small static capacitance. 

• Compact and light weight. Available in various models/types. 

• Long life and inexpensive. 





Eiectronic Characteristics 


DC TYPES 

Types 

Max. Line 

Voltage Limit (V) 

Voltage Limit (V) 

Between the line 

and the ground. Between the iines 

Current Limit (KA) 

Current limit 
resistances 

CZ-12D 

DC.15 

108 

16.5 

5 

10Q/2WX1 pc 

CZ3-12D 

10Q/2WX2 pcs 

CZ-24D 

DC.28 

108 

36.3 

5 

10Q/2WX1 pc 

CZ3-24D 

10Q/2WX2 pcs 

CZ-48D 

DC.54 

108 

74.8 

5 

10Q/2WX1 pc 

CZ3-48D 

10Q/2WX2 pcs 


UJ 

Types 

Max. Line Voltage 

Max. Voltage Limit (V), 
Between the line and 
the ground ^1 

Maximum ^2 

Current Limit (KA) 

^3 

Isolation Resistance (MO) 

0. 

>- 

H- 

CZ-100 

AC.110 

500 

1.25 

more than 100 

O 

< 

CZ3-100 


CZ-200 

CZ3-200 

AC.220 

700 

1.25 

more than 100 


Ceramic Tube (REA equivaient or better) 


Series 

Items 

(3) DC 
Discharge 
Starting Time 
Series 

Impulse 
Discharge 
Starting Time 

Max. Impulse 
Current 

Max. AC 
Discharge 
Current 

Impulse 
Discharge Life 

DC Dynamic 
Current 
Cut-off 

Characteristic 

Insulation 

Resistance 

Stray 

Capacitance 

Dimensions 

Test 

conditions 

500V/S 

Average 

range 

5KV/iiS 

Upper 

value 

8/20MS 

Peak 

Value 

Applied 

9 Cycle 
at50Hz 

10/1000MS 

Average 

Life 

Frequency 
at peak 
500A applied 

Voltage Vs 
lO/IOOOjiS, 
Peak Value 
500A applied 

Resistance 
value after 
one minute 
MIN 

1KHz~ 

1MHz 

MAX 

A 

mm 

Tube 

diameter 

B 

mm 

Tube 

length 

MAX 

C 

mm 

Lead 

length 

MIN 

D 

mm 

Terminal 

length 

Product 

Name 

C 

M 

CM-90(L) 

90V±20% 

1000V 

10KA 

90A 

600 

times 

50V 

lO^MO 

1.5PF 

8 

6.8 

20 


CM-145(L) 

145V±20% 

1000V 

70V 

CM-230(L) 

230V±15% 

1000V 

140V 

CM-350{L) 

350V±15% 

1100V 

150V 

7.3 

CM-470(L) 

470V±15% 

1500V 

150V 

1.0PF 

CM-600(L) 

600V±15% 

1800V 

150V 

7.8 

CM-800(L) 

800V±15% 

2000V 

150V 

C 

L 

3 

CL3-230(L) 

230V±20% 

1000V 

10KA 

65A 

400 

times 

100V 

lO^MQ 

1.5PF 

8.6 

8.9 

20 

4 

CL3-350(L) 

350V±20% 

1000V 

150V 

CL3-500(L) 

500V±20% 

1500V 

150V 

C 

CM3-90(L) 

90V±20% 

1000V 




50V 







M 

CM3-230(L) 

230V±15% 

1000V 

10KA 

90A 

600 

150V 

lO^MQ 

1.5PF 

8 

11.9 

18 


3 

CM3-400(L) 

400V±15% 

1200V 



times 

150 V 








K- Tronics 


a division of K.T. Electronics. 


K-Tronics: 341 Cobalt Way, Suite 206, Sunnyvale CA 94086 Phone 800 888-3526; FAX 408 732-5049 
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Littelfu se" CIRCUIT PROTECTION DEVICES 


SUBMINIATURE SURFACE MOUNT NANOFUSE^^ 



• Design compatibility for surface mount applications. 

• Reduced subminiature size for compact board layouts. 

• Supplied on 12mm tape and reel for use with automat¬ 
ic placement equipment per EIA Standard 481. 

• Designed to meet a wide variety of electrical and en¬ 
vironmental MIL specifications for more demanding 
applications. 

Opening Time: 100%, 4 hrs. min. 200%, 1 sec. max. 

(1/16-5AX 5 sec. max. (7-lOA), 20 sec. max. (12-15). 

interrupting Rating: 300A D.C. and 50A A.C. at rated 

voltage. 

Approvals; U.L. Recognized and Certified by C.S.A. 



Catalog 

Ampere 

Voltage 

Number 

Rating 

Rating 

R271.062 

1/16 

125V 

R271.125 

1/8 

125V 

R271.250 

1/4 

125V 

R271.375 

3/8 

125V 

R271.500 

1/2 

125V 

R271.750 

3/4 

60V 

R271001 

1 

60V 

R27101.5 

M/2 

60V 

B271002 

2 

60V 

R27102.5 

2-1/2 

60V 

R271003 

3 

60V 

R27103.5 

3-1/2 

60V 

R271004 

4 

60V 

R271005 

5 

32V 

R271007 

7 

32V 

R271010 

10 

32V 

R271012 

12 

■ 32V 

R271015 

15 

32V 


PICO ir*^ SUBMINIATURE FUSES 

• World’s smallest axial lead fuse for use in micro elec¬ 
tronic circuits including computer and aerospace 
applications. 

• Available on tape and reel. 

• Low resistance values. 

• Hi-speed action. 

• Epoxy coated body for protection against environmen¬ 
tal conditions. 

• Withstand axial pull of 7 lbs. 

•Available with or without color-coding per I.E.C. 
standards. 

• Interrupting rating of 300A D.C. and 50A A.C. at rated 
voltage. 

ENVIRONMENTAL CHARACTERISTICS 

• Operating ambient temperature range: 

-55X to 125°C 

• Current carrying capacity: 

- 55X = 110% of rating 

25°C = 100% of rating 
125°C = 80% of rating 

• Withstand vibrations of 10-55 Hz per method 201 of 
MIL-STD-202 and vibrations of 55-2000 Hz at 10 G’s 
per method 204 test condition C of MIL-STD-202. 

•Withstand shock of 100 G's for 6 milliseconds per 
method 213 test condition I of MIL-STD-202. 

Opening Time: 100%, 4 hrs, min,; 200%, 1 sec, max, 

(1/16-7A) 3 sec, max, (lOA) 10 sec, max, (12-15A), 

U.L. Recognized and 

Certified by C.S.A. through 15 amperes. 


251 Series-Axial Leads 



Note: Leads are solder-coated copper, . 025 " diameter 
for K6-19A, . 032 " diameter for 12 - 15 A . 



L.F. Number I 

Amp 

Rating 

Voltage 

Rating 

Axial Leads 

Radial Leads 

251.062 

252.062 

1/16 

125 

251.125 

252.125 

1/8 

125 

251.250 

252.250 

1/4 

125 

251.375 

252.375 

3/8 

125 

251.500 

252.500 

1/2 

125 

251.750 

252.750 

3/4 

125 

251001 

252001 

1 

125 

25101.5 

252Q1.5 

1 - 1/2 

125 

251002 

232002 

2 

125 

25102.5 

25202.5 

2 - 1/2 

125 

251003 

252003 

3 

125 

25103.5 

25203.5 

3 - 1/2 

125 

251004 

252004 

4 

125 

251005 

252005 

5 

125 

251007 

252007 

7 

125 

251010 

252010 

10 

125 

251012 

252012 

12 

32 

251015 

252015 

15 

32 


Note: To order color-coded PICO H"'' fuses, contact factory, 


LITTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-0400* • ’HTefre^codeT^Ss” 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) _ 

LitteHuse* CIRCUIT PROTECTION DEVICES 


SAG FUSES (32V) 1 / 4 " X 11 / 4 " 



Fast-acting fuses for use in cars, radios, amplifiers, etc. 


SAG FUSES (250Y) 1 / 4 " x 1%" 



Fast-acting fuses for general circuit protection. 

SAG AXIAL LEAD FUSES 



Same as above but with Axial leads for direct wiring into 
chassis. Leads are M/2" long, copper wire. 


For 20 ampere rating, use 307020. 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max.; 
200%, 10 sec. max. (4-30A), 20 sec. max. (35A) 

U.L. Listed under U.L. STD 275 through 30 amps 
CSA Certified through 30 amps. 


Opening Time: 110%, 4 hour min.; 135%, 1 hour max. 
200%, 5 sec. max. 

U.L. Listed and Certified by CSA 


L.F. 

Amp 

L.F. 

Amp 

LF. 

Amp 

No. 

Rtg. 

No. 

Rtg. 

No. 

Rtg. 

311004 

4 

31107.5 

7 - 1/2 

311015 

15 

311005 

5 

311008 

8 

311025 

25 

311006 

6 

311010 

10 

311030 

30 

311007 

7 

311012 

12 

311035 

35 







LF. 

Amp 

LF. 

Amp 

LF. 

Amp 

No. 

Rtg. 

No. 

Rtg. 

No. 

Rtg. 

312.010 

1/100 

312.300 

3/10 

312002 

2 

312.031 

1/32 

312.375 

3/8 

3122.25 

2 - 1/4 

312.062 

1/16 

312.500 

1/2 

31202.5 

2 - 1/2 

312.100 

1/10 

312.600 

6/10 

312003 

3 

312.125 

1/8 

312.750 

3/4 

312004 

4 

312.150 

15/100 

312001 

1 

312005 

5 

312.175 

.175 

3121.25 

1 - 1/4 

312006 

6 

312.187 

3/16 

31201.5 

M /2 

312007 

7 

312.200 

2/10 

31201.6 

1 - 6/10 

312008 

8 

312.250 

1/4 

3121.75 

1 - 3/4 

312010 

10 


Note: To order fuses with axial leads, 
change 312 series number to 318. 


3AG SLO BLO® FUSES (250V or less] 1 / 4 " x 



Designed to withstand momentary high-current 
surges but still blow quickly on shorts. Provide 
protection for equipment with high reactive 
current surges or heavy starting currents such 
as solenoids, motors and lamp circuits. 

SAG SLO BL0®AXIAL LEAD FUSES 

02 .... 

Same as above but with Axial leads for direct wiring into 
chassis. Leads are M/2" long, copper wire. 


Opening Time: 100%, 4 hour min.; 135%, 1 hour max., 
200%, 5 sec. min. 

U.L. Listed and certified by CSA through 7 amps. 
U.L. Recognized from 8-30 amps. 

Patents: U.S. patents 4,409,729 and 4,445,106. 


L.F. 

No. 

Amp 

Rtg. 

LF. 

No. 

Amp 

Rtg. 

L.F. 

No. 

Amp 

Rtg. 

313.010 

1/100 

313.700 

7/10 

313005 

5 

313.031 

1/32 

313.750 

3/4 

3136.25 

6 - 1/4 

313.040 

4/100 

313.800 

8/10 

313007 

7 

313.062 

1/16 

313001 

1 

313008 

8 * 

313.100 

1/10 

31301.2 

1 - 2/10 

313010 

10 * 

313.125 

1/8 

3131.25 

1 - 1/4 

313012 

12 * 

313.150 

15/100 

31301.5 

1 - 1/2 

313015 

15 * 

313.175 

.175 

31301.6 

1 - 6/10 

313020 

20 * 

313.187 

3/16 

31301.8 

1 - 8/10 

313025 

25 * 

313.200 

2/10 

313002 

2 

313030 

30 * 

313.250 

1/4 

3132.25 

2 - 1/4 



313.300 

3/10 

31302.5 

2 - 1/2 



313.375 

3/8 1 

31302.8 

2 - 8/10 



313.400 

4/10 

313003 

3 



313.500 

1/2 

31303.2 

3 - 2/10 



313.600 

6/10 

313004 

4 




*32 volt. Note: For axial leads, change 313 to 315. 


SAB CERAMIC SLO BLO® FUSES (250V or less) 1 / 4 " x 11 / 4 " 



Similar to 313(000) series above, but have higher inter¬ 
rupting rating. 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max.; 
200%, 5 sec. min.; 30 sec. max. 

U.L. Listed 1/100 - 10 amps. 

U.L. Recognized 12-30 amps. 

CSA Certified 1/4-10 amps. 

Patents: U.S. Patents 4,409,729 and 4,445,106. 


L.F. 

No. 

Amp 

Rtg. 

L.F. 

NO. 

Amp 

Rtg. 

L.F. 

No. 

If 

326.010 

1/100 

326.600 

6/10 

326004 

4 

326.031 

1/32 

326.700 

7/10 

326005 

5 

326.062 

1/16 

326.750 

3/4 

3266.25 

6 - 1/4 

326.100 

1/10 

326.800 

8/10 

326007 

7 

326.125 

1/8 

326001 

1 

326008 

8 

326.150 

15/100 

32601.2 

1 - 2/10 

326010 

10 

326.175 

.175 

3261.25 

1 - 1/4 

326012 

12 

326.187 

3/16 

32601.5 

1 - 1/2 

326015 

15 

326.200 

2/10 

32601.6 

1 - 6/10 

326020 

20 

326.250 

1/4 

326002 

2 

326025 

25 * 

326.300 

3/10 

32602.5 

2 - 1/2 

326030 

30 * 

326.375 

3/8 

32602.8 

2 - 8/10 



326.400 

4/10 

326003 

3 



326.500 

1/2 

32603.2 

3 - 2/10 




* 125 volt . 


SAB CERAMIC BODY FAST-ACTING FUSES (250V or less) V 4 " x IV 4 " 

jr^ . . / .- 


Ceramic body and arc-quenching filler in higher am¬ 
perages provide high interrupting rating. 


Opening Time: 1/8-30 amps: 110%, 4 hrs. min.; 
135%, 1 hr. max.; 1/8-12 amps: 200%, 15 sec. max.; 
15-30 amps: 200%, 30 sec. max. 

U.L. Listed through 15 amps. 

Certified by CSA through 15 amps. U.L. Recognized 
20-30 A. 


L.F. 

No. 

Amp 

Rtg. 

LF. 

No. 

Amp 

Rtg. 

L.F. 

No. 

Amp 

Rtg. 

314.125 

1/8 

314003 

3 

314012 

12 

314.250 

1/4 

314004 

4 

314015 

15 

314.375 

3/8 

314005 

5 

314020 

20 

314.500 

1/2 

314006 

6 

314025 

25 * 

314.750 

3/4 

314007 

7 

314030 

30 * 

314001 

1 

314008 

8 



314002 

2 

314010 

10 




125 volt . 


3AB CERAMIC BODY RECTIFIER FUSES (250V or less) 1 / 4 " x 11 / 4 " 

^ 3'- A 

j m-mm j 


Extremely fast-acting fuses for protection of 
silicon controlled rectifiers and similar solid 
state devices. 


Opening Time: 1-30 amps: 100%, 4 hour min.; 1-10 
amps: 250%, .2 sec. max. (pre-arcing); 12-30 amps: 
250%, 1 sec. max. (pre-arcing). 

U.L. Recognized. 


L.F. 

No. 

Amp 

Rtg. 

L.F. 

No. 

Amp 

Rtg. 

L.F. 

No. 

Amp 

Rtg. 

322001 

1 

322006 

6 

322012 

12 * 

3221.25 

1 - 1/4 

322007 

7 

322015 

15 * 

322002 

2 

322008 

8 

322020 

20 * 

322003 

3 

322009 

9 

322025 

25 * 

322004 

4 

322010 

10 

322030 

30 * 

322005 

5 






* 65 V . All others 250 V . 
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4300 __ PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) _ 4300 

Littelfiise* CIRCUIT PROTECTION DEVICES 


2AG SUBMINIATURE FUSES 



Size .177” dia. x .58". 


FAST ACTING TYPE 

Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max.; 
200%, 1 sec. max. 

Interrupting Rating: 1/10-1 amp - 10,OOOA (125V); 
35A (250V). 1.5-3.5 amp - 10,000A (125V); lOOA 
(250V). 4-10 amps - lO.OOOA (125V). 

Approvals: U.L. Listed and Certified by C.S.A. 
PATENTS: U.S. Patent 4,636,765 

SLO-BLO® TYPE 

Opening Time; 110%, 4 hrs. min.; 135%, 1 hr. max.; 
200%, 3 sec. min./20 sec. max. 

Interrupting Rating: 1/4-1 amp - 10,000A (125V); 
35A (250V). 1.5-3.5 amps - 10,000A (125V); lOOA 
(250V). 4-7 amps - 400A (125V). 

Approvals: U.L. Listed and Certified by C.S.A. thru 3.5 
amps. U.L. Recognized 4-7 amps. 

PATENTS: U.S. Patent 4,409,729 and 4,445,106. 


Littelfuse Number | 

Ampere 

Rating 

Voltage 

Rating 

Fast- 

Acting 

Sto-Blo 

226.100 

_ 

1/10 

250V 

225.125 

— 

1/8 

250V 

225.250 

229.250 

1/4 

250V 

225.375 

229.375 

3/8 

250V, 

225.500 

229.500 

1/2 

250V 

— 

229.600 

6/10 

250V 

225.750 

229.750 

3/4 

250V 

225001 

229001 

1 

250V 

22501.5 

22901.5 

1-1/2 

250V 

225002 

229002 

2 

250V 

_ 

2292.25 

2-1/4 

250V 

22502.5 

22902.5 

2-1/2 

250V 

225003 

229003 

3 

250V 

22503.5 

22903.5 

3-1/2 

250V 

225004 

229004 

4 

125V 

225005 

229005 

5 

125V 

225006 

229006 

6 

125V 

225007 

229007 

7 

125V 

225008 

— 

8 

125V 

225010 

- 

10 

125V 


Note: To order fast-acting fuses with axial leads, 
change 225 to 224; to order Slo-Blo® fuses with 
axial leads, change 229 to 230. 


MICROFUSE SUBMINIATURE FUSES (12SV) 



Designed for applications where space is a critical factor. 
Ideal for installation on printed circuit boards. Interrupt¬ 
ing rating - 125 volts at 10,000 amperes A.C. and D.C. 

Opening Time: 100%, 4 hour min.; 200%, 5 sec. max. 
(1/500-3/10A). 2 sec. max. (4/10-5A). 

Size: 1/4" dia. x 11/32" (fuse body). 

U.L. Recognized and Certified by C.S.A. 

Plug-in, transparent cap type listed. Use prefix 272 for 
plug-in, metal cap; prefix 279 for radial leaded, trans¬ 
parent cap; prefix 278 for radial leaded, metal cap. 
PATENTS: U.S. Patent 3,110,787. 


LF. 

No. 

Amp 

Rtg. 

L.F. 

No. 

Amp 

Rtg. 

L.F. 

No. 

Amp 

Rtg. 

273.002 

1/500 

273.125 

1/8 

273.750 

3/4 

273.005 

1/200 

273.200 

2/10 

273.800 

8/10 

273.010 

1/100 

273.250 

1/4 

273001 

1 

273.015 

1/64 

273.300 

3/10 

27301.5 

1-1/2 

273.031 

1/32 

273.400 

4/10 

273002 

2 

273.050 

1/20 

273.500 

1/2 

273003 

3 

273.062 

1/16 

273.600 

6/10 

273004 

4 

273.100 

1/10 

273.700 

7/10 

273005 

5 


SUBMINIATURE FUSES (250V) 5 x 20mm 
DESIGNED TO lEC STANDARD 



FAST-ACTING HIGH-INTERRUPTING (250V) 
TYPE F 

Opening Time; .050-3.15 amp - 150%, 60 minutes 
min.; 210%, 30 minutes max.; 275%, .01-2 seconds; 
400%, .003-0.3 seconds; 1000%, .02 seconds max. 4-10 
amp --150%, 60 minutes min.; 210%, 30 minutes max.; 
275%, .01-3 seconds; 400%, .003-0.3 seconds; 1000%, 
.02 seconds max. 


Cat. 

No. 

Amp. 

Rtg. 

Cat. 

No. 

Amp. 

Rtg. 

Cat. 

No. 

Amp. 

Rtg. 

216.050 

.050 

216.315 

.315 

216002 

2 

216.063 

.063 

216.400 

.400 

21602.5 

2.5 

216.080 

.080 

216.500 

.500 

2163.15 

3.15 

216.100 

.100 

216.630 

.630 

216004 

4 

216.125 

.125 

216.800 

.800 

216005 

5 

216.160 

.160 

216001 

1 

21606.3 

6.3 

216.200 

.200 

2161.25 

1.25 

216008 

8* 

216.250 

.250 

21601.6 

1.6 

216010 

10* 


SEMKO approved through 6.3 amps. 
U.L. Recognized. 


For original installations and replacements in foreign- 
made equipment, such as home and car radios, ampli¬ 
fiers, tape recorders, etc. and in other applications 
\A/here space is a factor. Available in fast-acting, high 
interrupting; fast-acting; and slo-blo types. 


FAST-ACTING (250V) TYPE F 

Opening Time: .032-.100 amp — 150%, 60 minutes 
min.; 210%, 30 minutes max.; 275%, .01-5 seconds; 
400%, .003-.1 second; 1000%, .02 seconds max. 125-10 
amp - 150%, 60 minutes min.; 210% 30 minutes max.; 
275%, .05-2 seconds; 400%, .01-.3 seconds; 1000%, .02 
seconds max. 


Cat. 

No. 

Amp. 

Rtg. 

Cat. 

No. 

Amp. 

Rtg. 

Cat. 

No. 

Amp. 

Rtg. 

217.032 

.032 

217.250 

.250 

217002 

2 

217.040 

.040 

217.315 

.315 

21702.5 

2.5 

217.050 

.050 

217.400 

.400 

2173.15 

3.15 

217.063 

.063 

217.500 

.500 

217004 

4 

217.080 

.080 

217.630 

.630 

217005 

5 

217.100 

.100 

217.800 

.800 

21706.3 

6.3 

217.125 

.125 

217001 

1 

217008 

8* 

217.160 

217.200 

.160 

.200 

21701.25 

21701.6 

1.25 

1.6 

217010 

10* 


SEMKO approved through 6.3 amperes. BSI ap¬ 
proved from .050-6.3 amperes. 


SLO-BLO® (250V) TYPE T 

Opening Time: .032-.100 amp - 150%, 60 minutes 
min.; 210%, 2 minutes max.; 275%, 0.2-10 seconds; 
400%, .04-3 seconds; 1000%, .01-3 seconds. .125-10 
amp - 150%, 60 minutes min.; 210%, 2 minutes max.; 
275%, 0.6-10 seconds; 400%, .15-3 seconds; 1000%, 
.02-3 seconds. 


Catalog 

Number 

Ampere 

Rating 

Catalog 

Number 


218.032 

.032 

218.630 

.630 

218.040 

.040 

218.800 

.800 

218.050 

.050 

218001 

1 

218.063 

.063 

2181.25 

1.25 

218.080 

.080 

21801.6 

1.6 

218.100 

.100 

218002 

2 

218.125 

.125 

21802.5 

2.5 

218.160 

.160 

2183.15 

3.15 

218.200 

.200 

218004 

4 

218.250 

.250 

218005 

5 

218.315 

.315 

21806.3 

6.3 

218.400 

.400 

218008 

8* 

218.500 

.500 1 

218010 

10* 


SEMKO and BSI approved through 6.3 amperes. 
U.L. Recognized. 


* Standards for 5 x 20mm fuses do not include ratings above 6.3 amperes. 
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4300 


PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 


4300 


Littelfuse" CIRCUIT PROTECTION DEVICES 


SAG INSTRUMENT FUSES (250V or less) x 1" lf. 

No. 

Amp 

Rtg. 

LF. 

No. 

Amp 

Rtg. 

LF. 

No. 

Amp 

Rtg. 

_ 361.002 

.Very fast-acting fuses for protection of delicate 36 i!oio 

equipment such as microammeters, galvanom- 36 I .015 

eters, voltmeters and other instruments. 361.031 

361.062 

Opening Time: 100%, 4 hour min.; 200%, 5 sec. max. 36i.ioo 

1/500 

1/200 

1/100 

1/64 

1/32 

1/16 

1/10 

361.125 

361.187 

361.200 

361.250 

361.375 

361.400 

361.500 

361.600 

1/8 

3/16 

2/10 

1/4 

3/8 

4/10 

1/2 

6/10 

361.750 

361001 

36101.5 

361002 

361003 

361004 

361005 

3/4 

1 

1-1/2 

2 

3* 

4* 

5* 

*125 volt. 

SAG FAST-ACTING FUSES (250V or less) VV' X 1" Fast-acting fuses designed to standard N.E.C. specs. No. 

Amp 

Rtg. 

LF. 

No. 

Amp 

Rtg. 

LF. 

No. 

Amp 

Rtg. 

Used when space limitations prevent use of 3AG fuses. 302.125 

jgjiW"’- 362.250 

Opening Time: 110%, 4 hour min.; 135%, 1 hour max; 0 R 3 oyc 

1 ^^ 200 \ 10 sec. max. 

U.L. Listed through 6 amps. Certified by CSA 1/4-6 362.750 

amps. 362001 

36201.5 

1/8 

1/4 

3/8 

1/2 

3/4 

1 

M/2 

362002 

36202.5 

362003 

362004 

362005 

362006 

362007 

362008 

2 

2-1/2* 

3* 

4* 

5* 

6* 

7* 

8t 

362010 

362012 

362015 

362020 

362025 

362030 

lot 

12t 

15t 

20t 

25t 

30t 


*125V. t 32V. 


BLF FUSES (250Y/125V or less) x IV 2 " 



For low-cost, non-time delay use in control cir¬ 
cuits. 


Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 30 sec. max. 

Interrupting Rating: 10,000 Amperes AC. 

U.L. Listed. 

Certified by CSA. 


LF. NO. 

L.F. No. 

L.F. No. 

L.F. No. 

BLF 1/2 

BLF 3 

BLF 7 

BLF 15 

BLF1 

BLF 4 

BLF 8 

BLF 20* 

BLF 1-1/2 

BLF 5 

BLF 9 

BLF 25* 

BLF 2 

BLF 6 

BLF 10 

BLF 30* 

BLF 2-1/2 

BLF 6-1/4 

BLF 12 



Note: Numerals indicate amperage ratings. 


* 125V. All others 250V. 



For low-cost, non-time delay use in control circuits and 
military applications. 

Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 30 sec. max. 

Interrupting Rating: 10,000 Amperes AC. 

U.L. Listed. Certified by CSA. 


L.F. No. 

LF. No. 

LF. No. 

L.F. No. 

BLN 1 

BLN 5 

BLN 10 

BLN 20 

BLN 2 

BLN 6 

BLN 12 

BLN 25 

BLN 3 
BLN 4 

BLN 8 

BLN 15 

BLN 30 


Note: Numerals indicate amperage ratings. 



Indicating Fuse 

Time delay fuses for use in circuits with high in-rush 
currents. 

Opening Time: 110%, 4 hrs. min,; 135%, 1 hr. max. 
Interrupting Rating: 10,000 Amperes AC. 

U.L. Listed 1/10-15 amperes. 

C.S.A. Certified 1/10-10 amperes. 

12-30 ampere fuses have dual tube construction 

Note: Numerals indicate amperage ratings. 


L.F. No. 

L.F. No. 

L.F. No. 

L.F. No. 

FLA 1/10 

FLA 1 

FLA 2-8/10 

FLA 6-1/4 

FLA 15/100 

FLA 1-1/8 

FLA 3 

FLA 7 

FLA 2/10 

FLA 1-1/4 

FLA 3-2/10 

FLA 8 

FLA 1/4 

FLA 1-4/10 

FLA 3-1/2 

FLA 10 

FLA 3/10 

FLA 1-1/2 

FLA 4 

FLA 12 

FLA 4/10 

FLA 1-6/10 

FLA 4-1/2 

FLA 15 

FLA 1/2 

FLA 1-8/10 

FLA 5 

FLA 20 

FLA 6/10 

FLA 2 

FLA 5-6/10 

FLA 25 

FLA 8/10 

FLA 2-1/4 

FLA 2-1/2 

FLA 6 

FLA 30 


FLM FUSES (250V or less) x IVi" 



Dual element, time delay fuses for use in circuits with 
high in-rush currents. 

Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 12 sec. min. 

Interrupting Rating: 10,000 Amperes AC. 

U.L. Listed. 

C.S.A. Certified. 

PATENTS: U.S. Patents 4,409,729 and 4,445,106. 

Note: Numerals indicate amperage ratings. 


LF. No. 

L.F. No. 

L.F. No. 

L.F. NO. 

FLM1/10 

FLM 1-1/8 

FLM 3 

FLM 8 

FLM15/100 

FLM 1-1/4 

FLM 3-2/10 

FLM 9 

FLM 2/10 

FLM 1-4/10 

FLM 3-1/2 

FLM 10 

FLM 1/4 

FLM 1-1/2 

FLM 4 

FLM 12 

FLM 3/10 

FLM 1-6/10 

FLM 4-1/2 

FLM 15 

FLM 4/10 

FLM 1-8/10 

FLM 5 

FLM 20 

FLM 1/2 

FLM 2 

FLM 5-6/10 

FLM 25 

FLM 6/10 

FLM 2-1/4 

FLM 6 

FLM 30 

FLM 8/10 

FLM 2-1/2 

FLM 6-1/4 


FLM1 

FLM 2-8/10 

FLM 7 ; 



FLQ FUSES (500V) %"x 11 / 2 " 



Time delay fuses for circuits with high in-rush currents. 


Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max., 
200%, 12 sec. min. 

Interrupting Rating: 10,000 Amperes AC. 

U.L. Listed. C.S.A. Certified. 

PATENTS: U.S. Patents 4,409,729 and 4,445,106. 

Note: Numerals indicate amperage ratings. 


Fast clearing, space-saving fuses for street lighting, 
control and electronic circuits. 

Opening Time: 110%, 4 hrs. min., 135%, 1 hr. max. 
200%, 5 sec. max. (2/10-5A), 10 sec. max. (6-lOA). 
Interrupting Rating: 10,000 amperes AC. 

U.L. Listed 1/2 - 5 amperes. 

C.S.A. Certified 1/2 - 5 amperes. 

PATENTS: U.S. Patents 4,563,809 and 4,656,453. 


L.F. NO. 

LF. No. 

LF. No. 

L.F. No. 

FL01/10 

FLQ 8/10 

FLQ 3-2/10 

FLQ 9 

FLQ 1/8 

FLQ1 

FLQ 3-1/2 

FLQ 10 

FLQ 15/100 

FLQ 1-1/8 

FLQ 4 

FLQ 12 

FLQ 3/16 

FLQ 1-1/4 

FLQ 4-1/2 

FLQ 14 

FLQ 2/10 

FLQ 1-1/2 

FLQ 5 

FLQ 15 

FLQ 1/4 

FLQ 1-6/10 

FLQ 5-6/10 

FLQ 20 

FLQ 3/10 

FLQ 2 

FLQ 6 

FLQ 25 

FLQ 4/10 

FLQ 2-1/4 

FLQ 6-1/4 

FLQ 30 

FLQ 1/2 

FLQ 2-1/2 

FLQ 7 


FLQ 6/10 

FLQ 3 

FLQ 8 



LF. NO. 

LF. No. 

L.F. NO. 

L.F. NO. 

BLS2/10 

BLS1 

BLS 2 

BLS 6 

BLS4/10 

BLS M/2 

BLS 3 

BLS 7 

BLS 1/2 

BLS 1-6/10 

BLS 4 

BLS 8 

BLS 3/4 

BLS 8/10 

BLS 1-8/10 

BLS 5 

BLS 10 


Note: Numerals indicate amperage ratings. 


LITTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-0400'^ 
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Littelfuse' CIRCUIT PROTECTION DEVICES 


KLK FUSES (600 VAC) W x IV/ 



Fast-acting, current limiting fuses for use in control elec¬ 
tronic and other circuits with high fault current capacity. 
DC version available. 


Opening Time: 110%, 4 hrs. min.; 135%, 1 hr. max. 
200%, 2 sec. max. (1/104A) 15 sec. max. (5-12A) 2 
min. max. (15-30A). 

Interrupting Rating: 100,000 amperes AC. Capable 
of 200,000 amperes A.C. 

U.L Listed 3/10-30 amperes. 

C.S.A. Certified 3/10-30 amperes. 

PATENTS: U.S. Patents 4,563,809 and 4,656,453 


LR No. 

L.F. No. 

LF. No. 

LF No. 

KLK 1/10 

KLK 3/4 

KLK 4 

KLK 10 

KLK 1/8 

KLK 1 

KLK 5 

KLK 12 

KLK 2/10 

KLK 1-1/2 

KLK 6 

KLK 15 

KLK 1/4 

KLK 2 

KLK 7 

KLK 20 

KLK 3/10 

KLK 3 

KLK 8 

KLK 25 

KLK 1/2 

KLK 3-1/2 

KLK 9 

KLK 30 


Note: Numerals indicate amperage ratings. 


BLADE nPE TERMINAL FUSES (32V) (ATO®) 


Low voltage piug-in fuses. Color coded for amperage 
identification. 


Opening Time: 110%, 100 hours min.; 135%, 1800 
sec. max.; 200%, 5 sec. max. 350%, .02 sec. min. 
(1-2A), .08 sec. min. (3-30A) min. Size: .75" wide x 
.75" high X ,207" deep. 

U.L. Listed 3 • 30 amps. 

PATENTS: Sixteen worldwide. U.S. Patent 3,909,767. 


LF 

No. 

Amp 

Rtg. 

LF 

No. 1 

Amp 

Rtg. 

LF 

No. 

Amp 

Rtg. 

257001 

1 

257005 

5 

257020 

20 

257002 

2 

25707.5 

7.5 

257025 

25 

257003 

3 

257010 

10 

257030 

30 

257004 

Ld_ 

257015 

_ilJ 




ALARM INDICATING FUSES (125 VAC, 60 VDC) 



Plug-in fuses for telecommunications and sim¬ 
ilar applications. Blown fuse indicating flag can 
also activate alarm circuit. Flag is color-coded 
by ampere rating. 

Opening Time: 100%, 10 minutes min.; 150%, 5 min¬ 
utes max. 

U.L. Recognized at 60 VDC, 125 VAC 


LF. 

Amp 

Color 

LF. 

Amp 

Color 

No. 

Rtg. 

Code 

No. 

Rtg. 

Code 

401.180 

18/100 

Yellow 

401002 

2 

Orange 

401.250 

1/4 

Violet 

401003 

3 

Blue 

401.500 

1/2 

Red 

401005 

5 

Green 

401.650 

65/100 

Black 

40107.5 

7-1/2 

Black 

401.750 

3/4 

Brown 



White 

401001 

1 

Gray 

401010 

10 

Red 

4011.33 

1-1/3 

White 



White 

40101.5 

M/2 

Yellow/ 

White 





SCREW TERMINAL FUSE BLOCKS 



Open type blocks available for 3AG and Midget (13/32" 
X 1-1/2") fuse sizes from one to twelve poles. Bases are 
of grade X black laminate with 1/32" insulator sheet 
cemented to underside. Screw terminal clips. 


Mounting Hole: 3AG - .142"/. 147" dia. with 
.295"/.302" by 82°CS. Midget - .171"/.176" dia. with 
.342"/.349" X 82°CS. 

Clip Material: 356 Series - Nickel Plated Spring 
Brass. 359 and 556 Series - Silver plated Beryllium 
Copper. 

Size: Width; 2-3/8" (3AG), 2-3/4" (Midget). See chart 
for length dimensions. 356 Series and 556 Series are 
Recognized under the Components Program of 
Underwriters Laboratories. 


No. Of 

\ For 3AG Fuses 

I For Midget Fuses 

Poles 

Length (In.) 

Part No. 

Length (In.) 

Part No. 

1 

25/32 

356001 

27/32 

556001 

2 

1-11/16 

356002 

1-13/16 

556002 

3 

2-19/32 

356003 

2-25/32 

556003 

4 

3-1/2 

356004 

3-3/4 

556004 

5 

4-13/32 

356005 

4-23/32 

556005 

6 

5-5/16 

356006 

5-11/16 

556006 

7 

6-7/32 

356007 

6-21/32 

556007 

8 

7-1/8 

356008 

7-5/8 

556008 

9 

8-1/32 

356009 

8-19/32 

556009 

10 

8-15/16 

356010 

9-9/16 

556010 

11 

9-27/32 

356011 

10-17/32 

556011 

12 

10-3/4 

356012 

11-1/2 

556012 


For 3AG block with silver plated beryllium copper, 
change series number to 359. 


2AG OMNI FUSE BLOCK 



ELECTRICAL SPECIFICATIONS: 

• 10 amps at 300 volts. 

• Minimum dielectric • 1,500 volts RMS 

MATERIALS: 

Clip Terminals: Solder or Quick-connect, tin-plated, 
spring brass. 

Base: Thermoplastic, glass reinforced. (Black standard) 
UL94V0 flammability rated. 

Approvals: UL Recognized and Certified by CSA. 


Catalog Number 

Number 
of Poles 

Overall 

Width 

(B) 

Solder Type 
Terminals 

0.110" Q.C. 
Terminals 

254001 

254201 

1 

0.35" 

254002 

254202 

2 

0.80" 

254003 

254203 

3 

1.25" 

254004 

254204 

4 

1.70" 

254005 

254205 

5 

2.15" 

254006 

254206 

6 

2.60" 

254007 

254207 

7 

3.05" 

254008 

254208 

8 

3.50" 


3AG OMNI-BLOK® FUSE BLOCKS 



Approvals: U.L. Recognized and Certified by CSA 
up to 300V and at current ratings shown below. 



Series 

1 Current Rating 

U.L. 

CSA 

354000 

30A 

30A 

354600 

20A 

20A 

354800 

20A 

20A 

354900 

30A 

25A 

354101-GY 

15A 

15A 


354000 SERIES 
SOLDER TERMINALS 


354800, 354900 SERIES 
O.C. TERMINALS 



Specifications: 354 (000) Series (Solder type 
terminals); 30 amps, 300V. 354 (600) Series 
Q.C. terminals); 20 amps, 300V. 354 (800) 
Series W' Q.C. terminals),- 20 amps, 300V. 354 
(900) Series W' Q.C. terminals): 30 amps, 300V. 
354101-GY (PC Board): 15A, 300V. 

Materials: Clip/terminal; High tensile spring 
brass, electro-tin plated. Base; Grey Polyester, 
glass reinforced. UL-94V0 flammability rating. 
Special Options: Standard color is gray. Contact 
factory for special colors. Single pole units can 
be supplied with anti-rotation boss. Contact 
factory. 

Patented. 


354600 SERIES 354101-GY 

O.C. TEMINALS P.C. BOARD TERMINALS 




fit 


For SAG fuses. New, low profile fuse 
blocks with "break-away" pole 

feature. f ^ 

FOR INFORMATION ON OTHER STYLES OF FUSE BLOCKS, CONTACT FACTORY. 

LITTELFUSE, Inc. • Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-0400* • 


Catalog 

Number 

No. 

of 

Poles 

Dimen¬ 

sion 

Solder Type 
Terminals 

NEMA STYLE 
3/16" a.c. 
Terminals 

1/4" a.c. 
Terminals 

NEMA STYLE 

1/4" a.c. 
Terminals 

354001-GY 

354601-GY 

354801-GY 

354901-GY 

1 

.50" 

354002-GY 

354602-GY 

354802-GY 

354902-GY 

2 

1.12" 

354003-GY 

354603-GY 

354803-GY 

354903-GY 

3 

1.75" 

354004-GY 

354604-GY 

354804-GY 

354904-GY 

4 

2.38" 

354005-GY 

354605-GY 

354605-GY 

354905-GY 

5 

3.00" 

354006-GY 

354606-GY 

354806-GY 1 

354906-GY 

6 

3.63" 

354007-GY 

354607-GY 

354807-GY 

354907-GY 

7 

4.25" 

354008-GY 

354608-GY 

354808-GY 

354908-GY 

8 

4.88" 

354009-GY 

354609-GY 

354809-GY 

354909-GY 

9 

5.50" 

354010-GY 

354610-GY 

354810-GY 

354910-GY 

10 

6.13" 

354011-GY 

354611-GY 

354811.GY 

354911-GY 

11 

6.75" 

354012-GY 

354612-GY 

354812-GY 

354912-GY 

12 

7.38" 
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Littelfuse" CIRCUIT PROTECTION DEVICES 


P C. BOARD FUSE CLIPS 

FOR 1/4" DIAMETER FUSES 



P.C. BOARD FUSE CLIPS 

BOWED TAB TYPE FOR 1/4" DIAMETER FUSES 





Cat. No. 

Clip Material 

Finish 

Style 

102071 

Spring Brass 

Tin Plated 

Ear 

102074 

Spring Brass 

Tin Plated 

Earless 

102076 

Spring Brass 

Hot Tin 

Ear 

122083 

Beryllium Copper 

Silver Plated 

Ear 

122088 

Beryllium Copper 

Tin Plated 

Ear 

122087 

Beryllium Copper 

Silver Plated 

Earless 

122093 

Beryllium Copper 

Tin Plated 

Earless 


Note: Spring brass clips are suitable for current 
levels up to 15 amperes; beryllium copper clips up 
to 30 amps. 


Cat No. 

Clip Material 

Finish 

Style 

102078 

Spring Brass 

Tin Plated 

Earless 

102079 

Spring Brass 

Tin Plated 

Ear 

102082 

Spring Brass 

Hot Tin 

Ear 


Note: Spring brass clips are suitable for current 
levels up to 15 amperes. 


P.C. BOARD FUSE CLIPS 

LOW PROFILE TYPE FOR 1/4" DIAMETER FUSES 



P.C. BOARD FUSE CLIPS 

FOR 5mm DIAMETER FUSES 



P.C. BOARD FUSE CLIPS 

FOR 2A6 OR 5mm DIAMrER FUSES 



RIVET MOUNT FUSE CLIPS 



EAR TYPE EARLESS TYPE LUG TYPE 



Cat. No. 

Clip Material 

Finish 

Style 

122090 

Beryllium Copper 

Silver Plated 

Ear 

102080 

Spring Brass 

Tin Plated 

Ear 


Note: Spring brass clips are suitable for current 
levels up to 15 amperes; beryllium copper clips up 
to 30 amperes. 


“1 i*” 1 

— —1 • 

23* 


— 

I 

_ 1 

"f 

— 

^ f I 

Ti 



.24" 

_L 

(' 

U - .047’' 



Cat. NO. 

Clip Material 

Finish 

Style 

100054 

Spring Brass 

Silver Plated 

Ear 

100056 

Spring Brass 

Tin Plated 

Ear 


Note: Spring brass clips are suitable for current 
levels up to 10 amperes. 


Cat No. 

Clip Material 

Finish 

Style 

111501 

Spring Brass 

Tin Plated 

Ear 

111505 

Beryllium Copper 

Tin Plated 

Surface Mnt. 

111506 

Beryllium Copper 

Tin Plated 

Ear 


Note; Suitable for current levels up to 10 amperes. 


Note: Metric dimensions are shown. Inch imensions 
are In parentheses. 


Be Cu* 

Spring Brasst 

Style 

Fuse Dia. 

121001 

125001 

127001 

129001 

101001 

105001 

107001 

109001 

Ear 

1/4" 

13/32" 

9/16" 

13/16" 

121002 

101002 

Earless 

1/4" 


* Silver Plated. t Nickel Plated. t Tin Plated. 


Be Cu* 

Spring Brasst 

Style 

Fuse Dia. 

125002 

105002 


13/32" 

127002 

107002 

Earless 

9/16" 

129002 

109002 


13/16" 

121004 

101003t 

Lug-45° 

1/4" 

J 

1020641 

Lug-Straight 

1/4" 


FLIP TOP SHOCK-SAFE PANEL MOUNT FUSEHOLDER #346877 FOR 3AG. (#286377 FOR 2AG, #286677 FOR 5x20mm) 



Shock-Safe design eliminates any possibility of 
electrical shock, per lEC Standards 257 and 65. 
Fuse carrier holds spare fuse for fast, easy 
fuse replacement and convenient servicing. 
Low profile design complements modern panels. 
APPROVALS: Recognized under the Components 
Program of Underwriters Laboratories and Cer¬ 
tified by CSA^_ 


SPECIFICATIONS: 

Electrical Rating: See Approvals. 

Insulation Resistance: 10,000 megohm minimum at 
500 VDC. 

Contact Resistance: Less than .01 ohm. 

Dielectric Strength: 1,500 volts minimum. 

Mounting: Snap-in mounting. No hardware required. 
Panel thickness = .0327.125". 

Molded Parts: Thermoplastic, 94V0 black standard 
(other colors available as special). 

Fuse Carrier: Springloaded. Unlocks with a press of the 
finger. Locks into place to prevent accidental circuit in¬ 
terruption. Permanently attached to fuseholder body to 
prevent loss. Extracts fuse from live terminals. 
Terminals: Copper alloy, tin plate. Accept .250" x 
.032" quick-connect or solder. .072" dia. hole. 

Ambient Temperature: -40°Cto +85°C. 


Vibration: 10-55-10 Hz at .06 double amplitude 
(Method 201, MIL-STD-202). 

PATENTS: U.S. Patent 4,543,557. 



LITTELFUSE, Inc. ‘ Dept. EM, 800 E. Northwest Highway • Des Plaines, IL 60016 • (312) 824-0400* • ‘fh^afea code il™ 
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Littelfuse" CIRCUIT PROTECTION DEVICES 


SHOCK-SAFE FUSEHOLDERS FOR SAG OR 5 x 20mni FUSES 






FRONT PANEL, LOW PROFILE 

• Designed to meet lEC (International Electro¬ 
technical Commission) specifications 65 and 
257. 

• Eliminate possibility of electrical shock. 

• Bodies accept ^4" x 1^4" or 5 x 20mm fuses 
with use of appropriate knob. 

• U.L. Recognized. Certified by CSA (20A, 300V). 
SEMKO approved (6.3A, 250 Y). VDE approved 
(10A, 250V). 

SPECIFICATIONS 

MOLDED PARTS 

Body material: black glass-filled thermoplastic 

Knob material: grey or black glass-filled thermo¬ 
plastic 

Hex nut material: glass filled thermoplastic 

LOW PROFILE BODY 


FRONT PANEL, HIGH PROFILE FRONT PANEL 

KNOB 




REAR PANEL 


Finger grip or screwdriver slot types 
Spring loaded, bayonet style 
Fuse extractor 

Nickel plated copper alloy insert 

TERMINALS 

Electro tin plated brass 

Accept solder or female connector. See below. 

MOUNTING 

Withstands 15 pound/inch mounting torque 
Maximum panel thickness: 

ELECTRICAL CHARACTERISTICS 

300 volt rating 20 amperes max. 

Insulation resistance: 10,000 megohm minimum 
at 500 VDC 

FINGER GRIP BODY 

(with finger grip knob) 


LOW PROFILE, QUICK MOUNT 

Contact Resistance: Less than .005 ohms 
average at currents up to 1 ampere. 

Dielectric strength: 4000 volts minimum 

ENVIRONMENTAL 

Ambient temperature: -40°C to +85°C 
Vibration: 10-500 Hz, .03" constant amplitude 
or 10 G's constant acceleration 
Patents: Pending 
LOW PROFILE-FAST MOUNT 


L.F. 

No. 

Bottom Terminal 

1/4" X 1-1/4" 
Fuses 

5mm X 20mm 
Fuses 

Right 

Angle 

Straight 

345701 

345721 

X 


345711 

345731 


X 


L.F. 

No. 

Bottom Terminal 

L.F. 

No. 

1 Bottom Terminal 

1/4" X 1-1/4" 
Fuses 

5mm X 20mm 
Fuses 

Right 

Angle 

Straight 

1/4" X 1-1/4" 
Fuses 

5mm X 20mm 
Fuses 

Right 

Angle 

Straight 

345601 

345621 

X 

345603 

345623 

X 


345611 

345631 


X 

345613 1 

345633 


X 


Body and Nut only: #345601-010 (Rt. Angle) 
#345611-010 (Straight) 
Knob only: #345601-020 {W' x UA") 
#345621-020 (5 X 20mm) 

HIGH PROFILE BODY 


Body and Nut only; i #345603-010 (Rt. Angle) 
#345613-010 (Straight) 
Knob only: #345603-020 (Va" x IVa") 
#345623-020 (5 x 20mm) 

REAR PANEL-FINGER GRIP 


Body and Retaining Nut only: #345701-010 
(Rt. Angle) 
#345711-010 
(Straight) 

Knob only; #345601-020 (Va" x IVa") 

#345621-020 (5 x 20mm) 

NOTE: Knobs are color-coded. On screwdriver slot 
type, knobs are grey for 1/4" x 1-1/4" fuses, black for 
5 X 20mm fuses. On finger grip type, the lettering on 
knobs for 1/4" x 1-1/4" fuses are filled with white 
paint. 


“PUSH-ON” TYPE 
RETAINING NUT 


SUGGESTED 
MOUNTING HOLE 


STRAIGHT 

BOTTOM 

TERMINAL 



P.C. BOARD SHOCK-SAFE FUSEHOLDERS FOR SAG OR 5x20MM FUSES 



Similar to shock-safe fuseholders shown above 
but designed for p.c. board mounting. Shock- 
safe design per lEC Standards 257 and 65. Two 
different knob styles available for use with 
X IV 4 " or 5 X 20mm fuses. 


Mounting: Intended for soldering to printed 
circuit boards. 

Molded Parts: Body Material: Black glass-filled 
thermoplastic. Knob Material: Grey or black 
glass-filled thermoplastic. 

Knob: Screwdriver slot, fuse extractor type with 
nickel-plated copper alloy insert. Spring- 
loaded, bayonet style. 

Terminals: Brass. Tin-plated. 

Ambient Temperature: -40°C to -f 85®C. 


APPROVALS: Recognized under the 
Components Program of Underwriters Laboratories 
(16A, 250V) 

Certified by CSA (15A, 250V). 

SEMKO approved (6.3A, 250V). VDE approved (10A,250V). 


L.F. 

No. 

1/4" X 1-1/4 FUSES 

5mm X 20mm FUSES 

345101 

345121 


Body only; #345101-010 
Knob only: #345101-020 (Va" x IVa") 
#345121-020 (5 x 20mm) 


SPECIFICATIONS: 

Electrical: Rating See APPROVALS. 

Insulation Resistance: 10,000 megohm minimum 
at 500 VDC. 

Contact Resistance: Less than .005 ohms 
average at a current of one ampere. 

Dielectric Strength: 4000 volts minimum. 



NOTE: Knobs are color-coded; grey for 1/4^^ x l-i/4^^|fuses. black for 5 x 20mm fuses. 
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Littelfuse" circuit protection devices 

SAG FUSEHOLDERS WITH SOLDER TYPE, OR QUICK-CONNECT TERMINALS 


Extend only 1" behind panel. UL Recognized 
and Certified by CSA. 


KNURLED 

KNOB 


FLUTED 

KNOB 



!*— 

IPBBHBpy 

W 


SPECIFICATIONS 

Electrical: Rated at 20 amperes for any voltage up to 
250V. Dielectric withstanding voltage exceeds 2400 
volts. 

Mounting: Withstands 15 pound/inch (1.69Nm) 
mounting torque. Maximum panel thickness 18" (4.8). 
Molded Parts: Black thermoplastic. 

Knob: Bayonet style with white lettering. 


Right Angle Terminal Straight Bottom Terminal 

SOLDER SOLDER 



Copper and Copper Alloy Terminals: Tin plated ex¬ 
cept VV' quick connect terminals are nickel plated. 
Hardware: Standard fuseholders supplied with a neo¬ 
prene washer and a hex nut unassembled. Lock- 
washer (L) and drip-proof seal (P) variations available 
by adding appropriate suffix letters (L, P or PL) to 
catalog number. 


RIGHT ANGLE TERMINAL 


Fluted 

Knob 

Knurled 

Knob 

Type of 
Terminal 

342004 

342022 

Solder 

342028 

342048 

K6" Q.C. 

342828 

342848 

1/4'' Q.C. 


STRAIGHT Bl 

DTTOM TERMINAL 

Fluted 

Knob 

Knurled 

Knob 

Type of 
Terminal 

342014 

342038 

342838 

342012 

342058 

342858 

Solder 
^6" Q.C. 

1/4" Q.C. 


LOW PROFILE FUSEHOLDERS 
348 (000) 


Snap into panel. Eliminate need for mounting 
hardware. Square cap design and choice of cap 
and bezel colors. 3/16" or 1/4" Q.C. terminals. 

U.L. Recognized and Certified by CSA. 

SPECIFICATIONS 

Molded Parts; Body-Black Thermoplastic. Cap-High 
temperature thermoplastic. 

Terminals: One piece-brass-Electro-tin plated. 
Electrical Characteristics: Rated at 15 amps for any 
voltage to 250. Dielectric withstanding voltage be¬ 
tween terminals and terminals to ground at room tem¬ 
perature and 90% R.H. exceeds 1,500 volts. 

Patents: U.S. Patent 3,659,252. 



HOW TO ORDER 

LOW PROFILE FUSEHOLDERS 


Mounting: .625" sq. hole in 1/32" through 
1/8" thick chassis panel. 


MOUNTING HOLE 



The six digit catalog number is a coded descrip¬ 
tion of the finished unit. To specify type re¬ 
quired, select appropriate code numbers from 
chart below. To order a cap assembly only for 
3AG fuses, use 348 series numbers and insert a 
"0" in the terminal style and bezel color loca¬ 
tions. To order a body assembly only, use 348 
series number and insert a “0” in the cap color 
location. 

SIX DIGIT CATALOG NUMBERS CONSIST OF 

Series No. Terminal Style Bezel Color Cap Color 


348 For 3AG Fuses 


♦-.85"-* 

.28 

FUSE 

I- 

VPRESS* 

1 


, 1.95" (WITH 





2 

Green 

2 

r"FUSE ASSEMBLED)"^ 




3 

Yellow 

3 

1 

-* 

1 

-«— 



4 

Blue 

4 

P 



_i 

6 3/16" Wide Termii 

ials 

5 

White 

5 

■ 


L 

.42" 

8 1/4" Wide Terminals 

7 

9 

Black 

Grey 

7 

9 


1 Red 


Mounting Hole; .625" square 


For example: 348615 is a holder with ^6" terminals, 
red bezel and white cap. 


PANEL FUSEHOLDER FOR 
13/32" DIAMETER FUSES _ 

Recessed side terminal for additional shock-safe 
characteristics. U.L. Recognized and Certified by 
CSA. 


Catalog Number 

Bottom 

Fuse Length 
Range* 

Standard 

Watertight 

Terminal 

571 027 

571 028 

571027P ' 

571 028P 

Straight 

Rt. Angle 

lVl6" ■ IVs" 

571 007 
571 008 

571 007P 
571 008P 

Straight 

Rt. Angle 

113/32" - 11 / 2 " 


Tuse diamp.ter is 




SPECIFICATIONS 

Molded Parts: Black Thermoset. 

Knob: Screw type, with engraved markings: Unfilled 
characters (571007, 571007P, 571008, 571008P), 
light blue characters (571027, 571027P, 571028, 
571028P). 

Terminals: Brass, tin plated. Combination solder/ 
1/4" quick-connect. Side terminal has .125" diameter 
hole. Bottom terminal has .156" x .124" elongated 
hole. 

Mounting: Flange mounting either in front of or be¬ 
hind panel. Watertight version must be front panel 
mounted. Maximum panel thickness is .75". 
Electrical Characteristics: Rated at 30 amps for any 
voltage up to 600. Dielectric withstanding voltage 
greater than 2400V. 
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PROTECTtVE COMPONENTS (FUSES. CIRCUIT BREAKERS) __ 

Litteltuse* CIRCUIT PROTECTION DEVICES 

INTERNATIONAL SHOCK-SAFE FUSEHOLDER 


Low Profile 
Fingergrip 



FEATURES: 

■ Designed to eliminate the possibility of electrical shock, as defined in I EC 
standards 65 and 257. 

■ Universal fuseholder body will accept SAG, 5 x 20mm, and 2AG fuse sizes 
depending on knob selected. Permits inventory reduction of bodies and 
provides knob interchange versatility. 

■ Available with two knob styles—screwdriver slot or fingergrip. Drip-proof 
option is available on screwdriver slot knob style. 

■ Available in three terminal styles—dual-purpose for soldering or ^/le" quick 
connect; Vie" NEMA quick connect; and V/' NEMA/DIN quick connect. 


APPROVALS: 



SAG 

5 X 20mm 

2AG 


20A 250V 

lOA 250V 

lOA 250V 

CSA 

20A 250V 

lOA 250V 

lOA 250V 

SEMKO 

6.3A 250V 

6.3A 250V 

_ 

VDE 

lOA 250V 

lOA 250V 

- 


‘Recognized under the Components Program of Underwriter Laboratories 


DIMENSIONAL DRAWINGS 

LOW PROFILE FINGERGRIP KNOB 



SUGGESTED MOUNTING HOLES 


.475" 

.480" 


i I h~ i 

:lo°' 


.460" 

.465" 


ORDERING INFORMATION 


Series Number 


EXAMPLE: 345 3 LS 7 L N (Complete Assembly with options) 

. - - . ^ - 


Fuse Size 

Body Type - Knob Type 

Terminals 

Options* 1 

2 

_LF_ 

1 


2AG 

,177"x.588" 



Low Profile Body 

Black Fingergrip Knob 



S/16" (Rt. Angle) 

Dual Purpose Solder/QC 


1 Lockwasher I 

N 

3 

RF ! 

2 

1 Neoprene Washer | 

3AG 

.250" X 1.250" 



Rear Mount Body 

Black Fingergrip Knob 



3/16" (Straight) 

Dual Purpose Solder/QC 


P 

1 Drip-Proof “0” Ring ** j 

5 


Fingergrip Knob 

1 



5 X 20mm 



2AG - Blue Letters 

1 


3/16" (Rt. Angle) 



.197" X .787" 



SAG - White Letters 

1 


NEMA QC 


‘Qptions (L,N,P) can be ordered 



5 X 20mm - Red Letters 

■ 


Individually or in combination. 








HS 




“Screwdriver slot knob only. 



High Profile Body 


7 




Screwdriver Slot Knob 



1/4" (Rt. Angle) 




LS 


NEMA/DIN QC 





Low Profile Body 


I « 




Screwdriver Slot Knob 



1/4" (Straight) 




1 QS 


NEMA/DIN QC 





Quick Mount Body 






Screwdriver Slot Knob 






Screwdriver Slot Knob ““ 






2AG - Blue Knob 






SAG - Grey Knob 






5 X 20mm - Black Knob 





LITTELFUSE, Inc. » Dept. EM. 800 E. Northwest Highway « Des Plaines. IL 60016 « (312) 824-0400* • *fh?area .lide'S' 
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4300 


Littelfuse" CIRCUIT PROTECTION DEVICES 


2AG STANDARD MNEL MOUNT SHOCK-SAFE FUSEHOLDER 



245 001 Solder/Q.C. Terminal 
245 002 NEMA Q.C. Terminal 






„+.005" 

-.000" 


„+^005" 

-.000" 

1 

V 7 


MOUNTING HOLE 


■ Shock-safe design eliminates possibility of electrical 
shock, per I EC standards 65 and 257 

■ Additional hardware available by adding appropriate 
suffix to catalog number 

■ Rated at 10 amperes at any voltage up to 300 volts 

■ Popular screwdriver slot-knob style provides low profile 
which complements modern panels 

■ Dielectric strength of 4,000 volts minimum 

■ Temperature range of -40X to +85''C 


■ Body, knob, and hex nut are glass reinforced ther¬ 
moplastic with UL-94VO flammability rating 

■ Solder type or NEMA quick-connect type terminals 
made of tin-plated brass 

■ Recognized under the Components Program of Under¬ 
writers Laboratories and Certified by CSA 

■ Withstands 10 Ib.-ln. mounting torque 

■ Patented 



Space-saving, 600 volt, with side barriers for isolation. For 
use with 1^32" X 1V 2 " midget fuses which are used in the 
protection of control devices, lighting circuits, motors and 
computers. Available in 1, 2, and 3 pole ganged configura¬ 
tions. By sliding and locking blocks together, any number 
of poles can be achieved. 

APPROVALS: Recognized under the Components Program 
of Underwriters Laboratories and Certified by CSA. 

SPECIFICATIONS: 



Pressure 

Plate 

(P) 


(C) 


Electrical: Screw terminal and box lug terminals rated for 
30 amperes. Q.C. terminals rated for 20 amperes. 
Dielectric Strength: 1200 volts minimum. 

Clip/Terminals: Tin-plated copper alloy. 

Box Lug: Copper. 

Base: Thermoplastic. UL 94V0 flammability rating. 
Ambient Temperature: 105X maximum. 

PATENTS: Patented. 


— 

Catalog 

Number 

Number 
of Poles 

Style 

L60030M-1C 

1 

Copper Box Lug 

L60030M-2C 

2 

Copper Box Lug 

L60030M-3C 

3 

Copper Box Lug 

L60030M-1SQ 

1 

Screw/Q.C. Terminal 

L60030M-2SQ 

2 

Screw/Q.C. Terminal 

L60030M-3SQ 

3 

Screw/Q.C. Terminal 


LITTELFUSE, Inc. » Dept. EM, 800 E. Northwest Highway « Des Plaines. IL 60016 «(312) 824-04(X)* » 

EEM 1989 For manufacturers’sales offices, see yellow pages B*1385 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 



TOGGLE SWITCHES I 


PHOTOELECTRICS 1 



( 213 ) 452-1229 


CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 
Master Electronics 
Omron 
Redington 
Red Lion 
Sodeco/Maxmar 
Stemco 
Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S.Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
g Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

Triad 

U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 


LAMPS & LEDS 





POTS & RESISTORS 

Alpha 

INDICATORS, 

Clarostat 

Belden 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

•EE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 


OVER 8,000,000 RELAYS & SWITCHES IN STOCK 


EB 


MASTER DISTRIBUTORS 


( 415 ) 835-1500 Oakland, CA 94606 


BUSSMANN 


MASTER DISTRIBUTORS 


A>i9.1990 Olympic Blvd. 

ICuiJ Santa Monica, CA90404 



B«1386 
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SURGE PROTECTION 



Call or write for MCG’s full line catalog 


AC Power Line Protection 
Starts on B*1388 

Data Line Protection 

Starts on B*1394 




EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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AC POWER LINE 

PROTECTOR 


SPA/SPB/SPC SERIES 


PROTECTS SENSITIVE EQUIPMENT FROM 
DAMAGING TRANSIENT OVERVOLTAGES! 



Lightning and power line transients surge along AC 
power lines producing costly damage to computers, 
medical equipment and other sensitive electrical devices. 
Prevent these malfunctions and downtime with a reliable, 
maintenance-free SP Series AC power line protector. 

Operating In nanoseconds, the SP series will vigorously 
clamp lightning and transient overvoltages on the AC line 
to safe levels whenever the clamping threshold is 
exceeded. After each transient, the protector recovers 
automatically—without power Interruption. The use of 
redundant protection elements virtually guarantees no 
“downtime.” 


How to Choose the Proper Protector Size 

A surge of voltage running into a facility will dissipate by 
subdividing throughout the building’s power distribution 
system. 

The capability of a surge suppressor is determined by its 
intended location. At the point of entry, the energy 
contained in a surge is at maximum. Fanning out on its 
journey through the system, it will offer less magnitude to 
each branch panel encountered. Finally, the least amount 
of damaging potential will be experienced by the local 
panels and outlets deep in the system. 

The SP Series Is designed to make the selection of a 
model not only easy, but also provide the best choice of 



protection versus cost. 


SPB/SPC protects branch distribution and main 


Main Service Panel Protector—SPC Series 


service panels. 


To keep damaging overvoltages from entering the 
building, choose the heavy-duty SPC series. These shunt 
connected protectors vigorously clamp high energy 
transients with a sophisticated combination of high speed 
and brute force MOV’s. An SPC installed at the main 
service panel is your most cost-effective solution to 
protecting the facility’s AC lines. 

Branch Panel Protector—SPB Series 

Installed In shunt at the branch distribution panel, the 
SPB series provides ideal protection for several rooms or 
an entire floor of a building. The SPB protectors, when 
located at the branch panel, also provide transverse 
protection (I.e., it prevents transients generated from one 
room being coupled through a common panel into another 
room). 

Local Service Panel Protector—SPA Series 

The SPA protectors install in shunt at the local panel or 
directly at the equipment. These compact units provide 
very substantial protection for one or more pieces of 
sophisticated equipment or a small computer room. 



SPA protects at the local service panel. 


Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


2 year warranty 
Technical Assistance: 

800 - 851-1508 


I ELECTRONICS INC 

B>1388 


For manufacturers’ sales offices, see yellow pages 
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AC POWER LINE 

PROTECTOR 

SPA/SPB/SPC SERIES (con’t) 


SPA Features: 

—Close Clamping 
—Automatic reset 
—“Protection present” indicators 
—Easy installation 

SPB/C Adds: 

—Redundant protection 
—Troubleshooting LED’s 
—Modular construction for on-site repair 

General Specifications: 

Response time 
SPA 
SPB/C 
Frequency 

Operating temperature 
Meets or exceeds 


Protector Piacement Guide 



-40 to +85 degrees C 
IEEE 587 Cat. B 


Quantity Pricing is Available 


SPA—Local Service Panel Protector 

MODEL 

RATED 

VOLTAGE (VAC) 

SERVICE 

ENERGY ABSORPTION* 

Joules Total Per Leg 

CLAMP 
VOLTAGE Ima 

Price 

120S 

120 

Iph 

1140 

1140 

200V 

$350 

120T 

120/240 

Iph 

1140 

570 

200V 

355 

120Y 

120/208 

3ph wye 

1140 

380 

200V 

365 

220S 

220 

Iph 

1680 

1680 

400V 

360 

220Y 

220/380 

3ph wye 

1680 

560 

400V 

385 

240Y 

240/415 

3ph wye 

1680 

560 

400V 

405 

277Y 

277/480 

3ph wye 

1800 

600 

400V 

435 

240D 

240 

3ph delta 

1680 

560 

400V 

415 

480D 

480 

3ph delta 

3360 

1120 

800V 

455 

SPB—Branch Service Panel Protector 

MODEL 

RATED 

VOLTAGE (VAC) 

SERVICE 

ENERGY ABSORPTION* 

Joules Total Per Leg 

CLAMP 
VOLTAGE Ima 

Price 

120S 

120 

Iph 

2400 

2400 

200V 

$645 

120T 

120/240 

Iph 

2400 

1200 

200V 

655 

120Y 

120/208 

3ph wye 

2400 

800 

200V 

775 

220S 

220 

Iph 

6000 

6000 

400V 

750 

220Y 

220/380 

3ph wye 

6000 

2000 

400V 

800 

240Y 

240/415 

3ph wye 

6000 

2000 

400V 

825 

277Y 

277/480 

3ph wye 

9000 

3000 

460V 

845 

240D 

240 

3ph delta 

6000 

2000 

400V 

805 

480D 

480 

3ph delta 

13800 

4600 

800V 

985 

SPC—Main Service Panel Protector 

MODEL 

RATED 

VOLTAGE (VAC) 

SERVICE 

ENERGY ABSORPTION* 

Joules Total Per Leg 

CLAMP 
VOLTAGE 1ma 

Price 

120S 

120 

Iph 

4800 

4800 

200V 

$1405 

120T 

120/240 

Iph 

4800 

2400 

200V 

1425 

120Y 

120/208 

3ph wye 

4800 

1600 

200V 

1475 

220S 

220 

Iph 

12000 

12000 

400V 

1450 

220Y 

220/380 

3ph wye 

12000 

4000 

400V 

1510 

240Y 

240/415 

3ph wye 

12000 

4000 

400V 

1545 

277Y 

277/480 

3ph wye 

18000 

6000 

460V 

1625 

240D 

240 

3ph delta 

12000 

4000 

400V 

1590 

480D 

480 

3ph delta 

27600 

9200 

800V 

1865 


•Measured employing 8 x 20 pis waveform. 


c 


3 

Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 

516-586-5125 • FAX: 516-586-5120 

1 ELECTRONICS INC 



2 year warranty 
Technical Assistance: 

800 - 851-1508 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 


AC POWER LINE 

PROTECTOR 


SPA/SPB/SPC SERIES (con’t) 


Connection Information 


Mounting Information 



3) 3 0 Wye, 4 Wire + gnd 

I 


r:.—.1 


|l3 . 1 



|Neutra 

(N) 





1 Ground (G) 






G 

W 

B 

B 

B 


6 

5 

1 

2 

3 


MCG PROTECTOR 


4) 3 0 Delta, 3 wire + gnd 
Li 


1- 1 

La 



Ground (G) 



J 


G 

5 

B 

1 

B 

2 

3 


MCG PROTECTOR 

NOTE: I 

The protectors should be operated! on “Load” side of service panel. 



I ELECTRONICS INC 


B-1390 


Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


For manufacturers’ sales offices, see yellow pages 


2 year warranty 
Technical Assistance: 

800 - 851-1508 
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AC POWER LINE 

SURGE PROTECTOR 


415 SERIES 


to 15A 


A SOPHISTICATED BLEND OF HIGH SPEED 
AND BRUTE FORCE PROTECTION 

• 480 joule transient absorption 

• Reliable protection against transients 
and spikes 

• Vigorously clamps IEEE 587 ring and J 

impulse waves ^ 

• 1 nanosecond response 

• Low profile ^ 

• Brute force EMI/RFI filtering % 

• Field repairable ^ 




Equipment level protection installed ‘‘within” a piece 
of equipment. Employs a sophisticated combination of 
brute force surge protection and impulse filtering to 
prevent equipment damage or malfunction. Reaction 
time less than 1 ns with automatic reset after transient 
has passed. Absorption capability exceeds 480 joules. 
Provides superior attenuation at the critical lower 
frequencies. For 120VAC single phase, 50/60/400 Hz 
power lines handling currents to 15A. Incorporates 
a green LED that indicates unit is operational and 
protection is present. Military versions are available. 




Input Transient 


$ 68 .^ 

(50 pieces) 



0 10 20 30 40 50 60 70 80 90 
Time - yus: 


Protected Output 


Connection Information 


120VAC( Line - 
input I Neutral 
to 15A / 


AC Out 



Model 415 


-Line- 

Neutral- 


Chassis ■ 
GND* 


Sensitive 

Equipment 



0 10 20 30 40 so 60 70 80 90 
Time - yus: 


*lnstallation Note: Important, connect protector terminal 
marked "ground” to frame, case or chassis of equipment being 
protected. Keep lead (#12 AWG) as short as possible, less 
than 6" is highly preferred. 


5 20db 


Also available for 250 VAC single phase, 50/60/400 Hz, 
power lines handling currents to 30A. Consult factory for 
details. 


I ELECTRONICS INC 


EEM1989 


Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


For manufacturers’ sales offices, see yellow pages 


Odb L-.1 -J_^_I_LJ 

IKHz lOOKHz 10MHz 
lOKHz 1MHz 100 MHz 
Frequency 


2 year warranty 
Technical Assistance: 

800 - 851-1508 
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Superior Power Protection Against Voltage 
Surges and Power Line “Noise" 



415 SERIES (con’t) 


The Inside Story ... Heavy Duty Components ... Superior Protection 


Replaceable fuse 

Automatically disconnects unit from 
power line in the event of serious line 
current overload. 


Heavy duty EMI/RFI filtering 

Provides superior attenuation at the 
lower frequencies (20db/65KHz, 
40db/170KHz, 60db/650KHz). Wire 


LINE- 


NEUTRAL— 



Extraordinary 480 
joule protection 


“Brute Force” MOV transient 
suppressors 

The only protector engineered to 
provide protection against all possible 
transient entry conditions. 

3 line L-G, L-N, N-G protection 


LINE 


LED 

Status 

Indicator 


NEUTRAL 


To Chassis 
Ground 


AP 

INPUT 


OUTPUT 


General Specifications 

Rated voltage 120VAC 

Rated current 15A RMS 

Frequency/Service 50/60/400Hz, single phase 

Energy absorption 480 jou les (watt/sec) 

Clamp voltage 235V (1 ma) Threshold 

375V peak 6KV (IEEE 587 Cat. B) 

Response time < 1 ns 


Filter attenuation 65KHz—20db 

170KHz--40db 
650KHZ—60db 

Operating temperature —40 to +85 degrees C 
Efficiency 99+% 

Size (L X W X H) 4.95" x 2.8" x 1.15" 

Weight <1.0 lb. 
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AC POWER LINE 

PROTECTOR 


290 SERIES 
PLUG-INS AND STRIPS 



Plug-in Protection 

For sensitive electronic equipment, providing heavy duty 
clamping and filtering that prevents transients and noise 
(EMIMfI) from damaging or disturbing the equipment. 
Reaction time is less than 1 nanosecond with automatic 
reset after the transient passes. Absorption capability of 
400 joules, for 120V AC, 10/15A. The 290 units provide 
series fuse protection and green LED’s to indicate when 
the unit is working and protection is present. 


Modem and AC Protection 

Plugs into protection sensitive computer equipment from 
damaging transients on telephone lines (tip/ring) and 120V 
AC power lines. Any transients caused by lightning, disk 
drives, switching surges, etc. are vigorously and rapidly 
clamped (in nanoseconds) to safe levels thus preventing 
damage to sensitive equipment. Installs in minutes with no 
special tools required. Green LED indicates the unit is 
working and protection is present. 


General Specifications For: 

Rated voltage: 

Rated current: 

Frequency/service: 

Energy absorption: 

Clamp voltage (L-N) 

Impulse: 

Ringwave: 

Response time: 

Filter attenuation: 


Operation temperature: 
Size (HxWxD): 
Weight: 


Models 290/293/296 

120 V Ac 
15A rms 
60Hz/1 phase 
640 joules (watt/sec) 
200V peak (1 mA) 

410V peak (6kV/3kA) 
200V peak (6kV/500A) 
Less than 1 ns 
200kHz -20db 

700kHz ~40db 

2MHz -60db 

- 20 to + 80 degrees C 
5.1" X 4.1" X 2.2" 

1.1 lbs. 


Models 292/294/298 

120 V Ac 
10A rms 
60Hz/1 phase 
720 joules (watt/sec) 
200V peak (1mA) 

360V peak (6kV/3kA) 
165V peak (6kV/500A) 
Less than 1 ns 
65kHz -20db 

170kHz -40db 

650kHz - 60 db 

- 20 to + 80 degrees C 
5.1" X 4.1" X 2.2" 

1.1 lbs. 


Telephone Line Specifications for Models 293 and 294 


Modem connections: 
Clamp voltage ( + /-): 
Response time: 

Energy handling: 
Effectively suppresses: 


RJ11 

200V peak 
Less than 1 ns 
50 joules minimum 
6kV/3kA 
IEEE 587 Cat. B 


1 kV (10/1000) us waveform 
FCC Docket 68 


MODEL 290 
$66.H 

(10 pieces) 

MODEL 292 

$ 98 . 1 ^ 

(10 pieces) 



MODEL 293 

$ 82 .“ 

(10 pieces) 

MODEL 294 

$ 106 .“ 

(10 pieces) 



MODEL 296 

$ 82 .“ 

(10 pieces) 

MODEL 298 

$ 106 .“ 

(10 pieces) 



c 
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Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 

516-586-5125 • FAX: 516-586-5120 

I ELECTRONICS INC 



2 year warranty 
Technical Assistance: 

800-851-1508 
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RS232 In-line computer and terminal protection from 
damaging transients caused by lightning and switching 
surges. Installs in minutes in series with data line 
providing a quick retrofit for existing equipment or hew 
installations. Employs 25 pin D-Sub connectors and the 
standard unit (RS232) protects pins 2,3,4,5,6, 7,8 
and 20. 


Dial-up/leased line modem protection. Prevents 
costly downtime and equipment failure due to 
lightning and transient overvoltages. Use DLP-4.2 
for 2 wire (tip and ring) dial-up telephone lines. 

Use DLP-4.4 for 4 wire leased lines. Protects RS232, 
422,423 and 20ma loops. Installs between modem 
and wall outlet, telephone or leased lines. RJ11 jacks. 


General Specifications 

Clamp Voltage (±) 25 V 

Pins protected 2, 3,4, 5, 6, 7.8, 20 

(Referenced to pin 1 and shell) 
Meets or exceeds IEEE 587 Cat A 

Ringwave 1500V (1 OOKHz, 125A) 
Dimensions (L x W x H) 2.18" x 1.86" x .65" 


General Specifications 

Clamp voltages available (±) 6V, 10V, 15V, 25V, 200V 
Series resistance 25 ohms 

Meets or exceeds FCC Docket 68 

IEEE Std. 472 (SWC) 

1KV, (10 X1000) fis waveform 


Instaliation Information 

Installs in series with existing data line 


Terminal [jlp-3.1 


Data Line 


Mounting Diagram 


6-32 Screws -— 

0 o 

o o 

1 2.25" 

(4 ea. req.) 

4.2"-.-| 



Ordering Information 

If protected port has female connector 
—order DLP-3.1 F/M 
If protected port has male connector 
—order DLP-3.1 M/F 


Ordering Information 

Dial-up lines DLP-4.2 

Leased lines (4 wires) DLP-4.4 
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Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 

516-586-5125 • FAX: 516-586-5120 

1 ELECTRONICS INC. 



2 year warranty 
Technicai Assistance: 

800-851-1508 
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DATA LINE PROTECTOR 


DLP-5.1,5.2 

Protects High Speed Video 
and Data Lines 


WIDELY USED ON IBM SYSTEMS! 

Protects high-speed video and data lines from damaging 
transients caused by lightning and switching surges. 
Provides 20 MHz or greater bandwidth, with attenuation 
of less than 1 db. Installs In-line with coaxial or twin 
axial cable and is located adjacent to equipment to be 
protected. Ground lug accepts #10 AWG. Ideal for 
IBM and similar equipment having cable runs extend¬ 
ing to 1600 feet. 



$ 66.11 

(50 pieces) 
DLP-5.2-10V5 
Height 1.9" 


General Specifications 

Clamp Voltages ±6V (DLP-5.1) 

±10V (DLP-5.2) 

Series Resistance 5 ohms 


Attenuation 


<.8db to 20 MHz 


Meets or Exceeds IEEE 587 CAT. B 

IEEE Std. 472 (SWC) 

1 KV (10 X 1000) fis waveform 
FGC Docket 68 



Ground Lug 
I.D. = .14" 


$ 48.11 

(50 pieces) 
DLP-5.1-6V5 
Height 1.1" 


Typical Application 



Ordering Information 


Mounting Diagram 


BNC/Coaxiat 

Systems DLP-5.1-6V5 


Twin Axial DLP-5.2-10V5 

Systems IBM Compatible 




Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


2 year warranty 
Technicai Assistance: 

800-851-1508 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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DATA LINE PROTECTOR 


DLP-10,20,30 


Multiple Line Protection for Computers, 
Terminals, Printers, etc. 


Multiple line protection against 
damaging transients and 
overvoltages, in a single compact 
package. Protects computer main 
frames, terminals, printers and 
other peripherals. Ideal for data 
logging and monitoring, and 
complex instrumentation 
installations. Available for 2 wire 
(DLP-10), 4 wire (DLP-20) and 
8 wire (DLP-30) protection for 
RS232,422,423 and 20 ma loops. 

General Specifications 

Clamp Voltages ±6V (RS422,423) 
Available ±10V 

±15V (RS232 typ.) 
±25V (RS232 max.) 
±50V 

±200V (dial-up lines) 

Series 25 ohms (standard) 

Resistance 

Meets or IEEE 587 CAT. B 

Exceeds IEEE Std. 472 (SWC) 

1 KV (10 x1000)/iS 

waveform 

FCC Docket 68 


$36.az 

(50 pieces) 
DLP-10 

(2 wire protection) 




-^$56.ss 

(50 pieces) 
DLP-20 

(4 wire protection) 


$87.za 

(50 pieces) 
DLP-30 

(8 wire protection) 


Ordering information instailation Information 

Example—to protect a 4 wire RS422 Installs in series with existing data 

circuit, order DLP-20 -6V-25 lines. Ground terminal must be 

Model-* r connected to cabinet frame by short 

Clamp Volt-' lead, less than 6" (#12 AWG) highly 

Series Resistance—I preferred. 




MCG 

Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 

516-586-5125 • FAX; 516-586-5120 

1 ELECTRONICS INC 
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Technical Assistance: 
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DATA LINE PROTECTORS 


DLP-36 SERIES 


MIX AND MATCH MODULAR PROTECTION 
FOR TELEPHONE AND DATA LINES 



Protects PABX systems, CPU’s, key systems, multiplexers, 
port selectors, etc. from damaging transients. 


The DLP-36 is a new 25 pair, point-of-entry transient sup¬ 
pressor. The unit offers high speed protection for PABX 
systems, CPU’s and instrumentation systems that use tele¬ 
phone lines, RS232, 423 and 20 ma loops. 

Modular protection elements (25 provided) allow you to 
mix and match telephone and data lines at different clamp¬ 
ing levels. This flexibility offers a convenient “one protec¬ 
tor” solution to the varied protection needs in a building. 
And, If your application changes, simply switch the module 
to accommodate the new requirement. The plug-in module 
feature also permits on-site repair or replacement by non¬ 
technical personnel. 

The unit uses fast-acting Avalanche diodes (1 nano¬ 
second) and brute force gas tubes to ensure continued 
protection even under severe transient situations. 

Utilizing 50 pin telephone industry connectors, the DLP- 
36 is ideal for termination to 66 blocks. To suit most appli¬ 
cations, the unit Is available with or without the enclosure. 



General Specifications 


Clamp voltages available 

Energy handling capability 
Gas Discharge Tube 
Life 

Energy handling 
Current 

Series resistance 
Response time 
Effectively clamps 


Dimensions 
Operating temperature 
Circuit attenuation (db) 


-^■/-6, 10, 15, 25,50, 
200V peak 
50 joules/line 

100 coulombs (amp/sec) 
5000 joules (one time) 
5000 amps 
25 ohms (standard) 
less than 1 nanosecond 
IEEE 587 Cat. B. 

2KV(10/50a4S, 8/20/us) 
IEEE Std. 472 (SWC) 
1KV(10 X 1000 /IS) 
waveform 
H-18" W-15", D-4" 

-55 to -1-125 degrees C 
-3db/3MHz (Rs = 25, 
RL=1K, Cs = 2000pf) 


$880 w/enclosure 
$795 w/o enclosure 


Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


2 year warranty 
Technical Assistance: 

800-851-1508 


I ELECTRONICS INC 

EEM1989 


For manufacturers’ sales offices, see yellow pages 
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DATA LINE PROTECTORS 


DLP-36 SERIES (con’t) 


To Specify the DLP-36 

Determine the signal voltage: 

a) look in the service manual 

b) call your service company 

c) use an oscilloscope 

The most effective protection will be attained by clamping 
overvoltages as close to the normal signal voltage as possi¬ 
ble (i.e. for a data line with a signal level of 12V, choose a 
clamping voltage of 15V). 

DLP-36 15V 25 


Installation 

Preferred Installation: Important, connect protector terminal 
marked “ground” to frame, case or chassis of equipment 
being protected. Keep lead (#12AWG) as short as possible, 
less than 6 Inches is highly preferred. 

Alternate Installation: Locate the protector close to the 
building’s structural steel at the building entry point. The pro¬ 
tector terminal marked “ground” must be connected to the 
structure with a direct, short (less than 6 inches) #12AWG 
lead, it is essential that the building structure be grounded- 
verification is vital. 


Clamping Voltage - 
Series Resistance - 


Application 


SHORT, DIRECT 
#12-#14 AWG 
(LESS THAN 6" LONG) 


SENSITIVE 

EQUIPMENT 


INCOMING LINES 


PROTECTED LINES 

PLUG-IN MODULES (25) 


Mounting Information 



50 PIN FEMALE 
TELEPHONE 
INDUSTRY 
CONNECTOR 


• 50 PIN MALE ^ 

TELEPHONE 

I iKic industry inAH 

line connector load I 

/ 1 , 5,26 


50 PIN FEMALE 
TELEPHONE 
INDUSTRY 
CONNECTOR 


.28 DIA MOUNTING HOLES 
f TYP 4 PLACES 


18" X 15" X 4" deep 
^NEMA TYPE 1 BOX 


I i-.-.-.lo _cj INTERNAL FRONT VIEW 

NOTE; Had the need been for less than 50 wires protected, the user wouid have the option (because of the modular design) of buying only the number of 

protection modules required. If the unit is purchased fully-packed, the extra modules may be kept as spares or for expansion. Each module protects 2 wires. 
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DATA LINE PROTECTORS 


DLP-50 SERIES 


2 year warranty 
Technical Assistance: 

800-851-1508 


General Specifications 


MULTI-WIRE TRANSIENT PROTECTION 
FOR OVER 2000 PAIRS! 


Protects PABX systems, mainframes, multiplexers, CPU’s, 
etc. from damaging transients 


The DLP-50 System comes standard with 50 pin telephone 
industry connectors for easy installation. 


Operating temperature 
Circuit attenuation (db) 


- 55 to +125 degrees C 
-3db/3MHz (Rs = 25, 
RL=1K, Cs = 2000pf) 


All MCG Data Line Protectors come with a two- 
year, no nonsense warranty. Consult factory for 
details. 


Sensitive equipment using dial-up telephone lines, RS232, 
423 or 20 ma loops is vulnerable to cumulative damage 
and serious disruption from high speed transients. The 
DLP-50 System transient protector offers reliable, cost- 
effective protection for multiple communication lines. 

The DLP-50 System consists of a card cage assembly and 
protection cards. Each card cage holds up to 17 cards 
capable of protecting 25 pairs each or 425 pairs total. A 
fully loaded standard 19" rack equipped with five DLP-50 
systems will protect 2,125 pairs. 

Incorporating field proven technology (32 failures in 
132,000 wires), the protector combines fast acting 
Avalanche diodes and brute force gas tubes, ensuring 
continued protection even under severe transient 
situations. 


Connectors 

Dimensions 


+ /-6,10,15, 25, 50, 
200V peak 
50 joules/line 


100 coulombs (amps/sec) 

5000 joules (one time) 

5000 amps 
25 ohms (standard) 
less than 1 nanosecond 
IEEE 587 Cat. B, 2KV 
(10/50/aS, 8/20ms) 

IEEE Std. 472 (SWC) 

1KV(10 X 1000/xs) waveform 
M/F 50 Pin Telco Connectors 
Fits standard 19" rack 10.5" 
(6U) high. 19" deep. 


DLP-50 card cage ^ 
(rack mountable) 


150 


PICA-50-200V25 

protection card ^630 each 


Clamp voltages available 


Energy handling capability 
Gas Discharge Tube 
Life 

Energy handling 
Current 

Series resistance 
Response time 
Effectively clamps 


Specialists in Circuit Protectors, Transients, Lightning & Surges. 


12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


ELECTRONICS INC 
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DATA LINE PROTECTORS 

DLP-50 SERIES (COI’t) 


To Specify the DLP-50 System 

The DLP-50 System includes a card cage plus up to 17 
protection cards. 

To Specify Protection Cards 

Determine the signal voltage of the system: 

a) look in the service manual 

b) call your service company 

c) use an oscilloscope 

The most effective protection will be attained by clamping 
overvoltages as close to the normal signal voltage as 
possible. If you were protecting dial-up telephone lines, for 
example, with tip and ring voltages totalling 190V, a 200V 
clamping is appropriate. For this application, specify 
protection cards PICA-50-200V25. 

PICA-50 200V 25 


Model 


Installation 

Preferred Installation: Important, connect protector 
terminal marked “ground” to frame, case or chassis of 
equipment being protected. Keep lead (#12AWG) as short 
as possible, less than 6 inches is highly preferred. 
Alternate Installation: Locate the protector close to the 
building’s structural steel at the building entry point. The 
protector terminal marked “ground” must be connected to 
the structure with a direct, short (less than 6 inches) #12 
AWG lead. It is essential that the building structure be 
grounded—verification is vital. 


Clamping Voltage 
Series Resistance 


Application 



DLP-50 ASSY WITH 17 PLUG IN CARDS PROTECTED 

LINES 

PROTECTS 425 TELEPHONE PAIRS 
,5 DLP-50 UNITS IN A STD 19" RACK 
PROTECTS 2125 TELEPHONE PAIRS 



Specialists in Circuit Protectors, Transients, Lightning & Surges. 

12 Burt Drive, Deer Park, NY 11729 
516-586-5125 • FAX: 516-586-5120 


2 year warranty 
Technical Assistance: 

800-851-1508 


I ELECTRONICS INC 
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PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


For U.S.-made circuit protection; _ 

Mechanical Products, Inc. 

1824 River Street / P.O. Box 729E / Jackson, Mi 49204 Iwl 

(517) 782-0391 / TWX 8102530827 / FAX 517-782-2810 



series 1600 


LOW AMP MODELS 
MID-AMP MODELS 
HIGH AMP MODELS 


Snap-in mount available. 


- 4 amps 

■ 35 amps 

■ 70 amps 


UL 1077 recognized #E66224 in .05-25 amps versions 

CSA; LR27156 in .05-25 amp versions 

VDE on certain models 

Minimum Ultimate Trip: 100% at 77°F 

Maximum Ultimate Trip: 125% at 77°F 

Interrupt Capacity: 1000A 

Overload Capacity: 6x-10x Rating 

Voltage Drop: .25 Volt Maximum 

Dielectric Strength: 1500VAC 

Voltage Rating: 250VAC/50VDC 


series 2200 


ROCKER SWITCH CIRCUIT PROTECTION - SNAP-IN MOUNT 

( standard Amp Ratings | 5, 7'/;, 10, 15. 20, 25. Others on request. 

Voltage Ratings _ 

Regulatory Approvals 



EEM1989 


For rnanufacturers’ saies offices, see yellow pages 
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MICROTEMP'Thermal Cutoffs 


MICROTEMP Thermal Cutoffs 
provide permanent over-temperature 
protection for motors, transformers, 
appliances, HVAC equipment and 
electronic equipment. Once a 
MICROTEMP Thermal Cutoff opens 
a circuit, it remains open until the 
fault is corrected and the fuse is 
replaced. 


Themal Cutoff Series Selection 



To determine which series is best for your application, remember: 
• To consider the normal and 
abnormal electrical currents and 
voltages of your product. 


• That the current passing through a 
MICROTEMP Thermal Cutoff can 
generate PR, self heating. This must 
be considered when selecting the 
proper series and opening 
temperature for your application. 

• That the outer case of the 
MICROTEMP Thermal Cutoff is 


electrically live and may require 
insulation. Additionally, since 
insulation can reduce heat transfer, it 
also must be considered in selecting 
the final opening temperature. 

• That custom configurations and 
packages are available. 

• That a thermocoupled dummy 
should be installed in the product 
circuit to determine the correct 
temperature setting. 


MICROTEMP^Thennal Cutoff 
Temperature Ratings 

Reading the temperature chart. 

All MICROTEMP Thermal Cutoffs are 
identified by their Type No. (4XXXA1, 9XXX1, 
etc.). The “XXX"’ digits are determined by the 
opening temperature you specify. For 
example: A 4136A1 is a MICROTEMP Thermal 
Cutoff with an opening temperature of 60°C. 


Model # 

Max. Opening 

(XXX) 

Temp. T* 

136 

60 

146 

66 

158 

72 

168 

77 

178 

84 

191 

91 

194 

93 

204 

98 

208 

100 

218 

104 

227 

109 

239 

117 

244 

121 

257 

128 

283 

141 

300 

152 

333 

167 

358 

184 

377 

192 

415 

216 

438 

228 

468 

240 


•Tolerance 
+0 -4°e 


MICROTEMP* Thermal Cutoff Types 


Type No. 

Temp. (°C) 

Calibration 

Range 

Wire Size 

AWG 

Maximum Recommended 
Operating Current 
and Voltage 
(Resistive) 

4XXXA1 

60-240 

18 

15Amp/240VAC 

9XXX1 

60-240 

15 

25 Amp/240VAC 

4XXXF 

60-240 

23 

5Amp/240VAC 

7LXXX 

72-184 

23 

6Amp/240VAC 

6C4XXX 

60-184 

— 

15Amp/240VAC 

IXXX 

60-240 

18 

15Amp/240VAC 


MICROTEMP* Thermal Cutoff Standard Dimensions 

f^l-^- 3.26 ± .12" (82.8 ± 3.0mm) - 


^ 1.38 ±.06" ^ 

.457" 

1 


(35.05 ± 1.52mm) 

(11.61mm) 

-fc 

r ] 

-— DiA. 

(4.01mm) 


_I; 





Standard 4XXXA1 


For further information on 
your specific design 
applicator, contact a Sales 
Engineer at our factory. MICRO DEVICES PRODUCT GROUP 

Thermo-O-Disc, Inc. 

1320 South Main Street • Mansfield, Ohio 44907 
Phone: 419/525-8500 Telex: 987 455 
Cable: TOD MFL FAX: 419/525-8344 

Therm-O-Disc, Inc. is a subsidiary of Emerson Electric Co. 



I§ 

ISMIsRSON 
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INTERNATIONAL power components • see also 2100 (Connectors) • 4050 (IntT Power Source) • 6000 (IntT Cords) 


Interpower^'^ lEC 127 International 5 x 20mm Fuses 


Quick-acting 
iow-breaking 
capacity 

to lEC 127-11; DIN 41661; SEMKO 
104-1976; SEMKO app.; 250VAC 





Quick-acting 

high-breaking 

capacity 


to lEC 127-1; DIN 41660; SEMKO 
104-1976; SEMKO app.; 250VAC 



Time-lag 
low-breaking 
capacity 

to lEC 127-111; DIN 41662; SEMKO 
104-1976; SEMKO app.; 250VAC 



Model 

Number 

Rated 

Current 

Breaking 
Capacity 
at 250V 
coscpi 

81411101 

32* mA 


81411181 

71 


81411221 

100 


81411241 

125 


81411261 

160 


81411281 

200 


81411301 

250 


81411321 

315 

35 A 

81411341 

400 


81411361 

500 


81411381 

630 


81411401 

800 


81411421 

1 A 


81411441 

1.25 


81411461 

1.4 


81411481 

1.6 


81411501 

2 


81411521 

2.5 


81411541 

3.15 


81411561 

4 


81411581 

5 

10 l„ 

81411601 

6.3 



Rated 

Model Current 

Number 

Breaking 
Capacity 
at 250V 
COS(p1 

81413421 1 A 

81413441 1.25 

81413481 1.6 

81413501 2 

81413601 6.3 

1500A:at250V, 50Hz 
C0(p .7-0.8 


* Not included in applicable standards 


Model 

Number 

Rated 

Current 

Breaking 
Capacity 
at 250V 
COS(p1 

81412161 

63 


81412181 

71 


81412221 

100 


81412241 

125 


81412261 

160 


81412281 

200 


81412301 

250 


81412321 

315 

35 A 

81412341 

400 


81412361 

500 


81412381 

630 


81412401 

800 


81412421 

1 A 


81412441 

1.25 


81412461* 

1.4 


81412481 

1.6 


81412501 

2 


81412521 

2.5 


81412541 

3.15 


81412561 

4 


81412581 

5 

10 L 

81412601 

6.3 



North American 1/4 x 1-1/4" fuses 


Non-time delay 

UL & CSA, 250V 



Model 

Number 

Rated 

Current 

AGC-1/8 

1/8A 

AGC-1/4 

1/4 

AGC-1/2 

1/2 

AGC-3/4 

3/4 

AGC-1 

1 

AGC-1-1/2 

1-1/2 

AGC-2 

2 

AGC-3 

3 

MTH-4 

4 

MTH-5 

5 

MTH-6 

6 


Time delay 

UL & CSA, 250V; ceramic 



Model 

Number 

Rated 

Current 

ABC-1/2 

1/2 

ABC-1 

1 

ABC-2 

2 

ABC-3 

3 

ABC-5 

5 

ABC-6 

6 

ABC-8 

8 

ABC-10 

10 

ABC-15 

15 

ABC-20 

20 


Time delay 

UL & CSA, 250V; ceramic 



Model 

Number 

Rated 

Current 

MDA-1/2 

1/2 

MDA-3/4 

3/4 

MDA-1 

1 

MDA-2 

2 

MDA-3 

3 

MDA-4 

4 

MDA-5 

5 

MDA-7 

7 

MDA-8 

8 

MDA-10 

10 

MDA-15 

15 

MDA-20 

20 


Time delay 

UL & CSA listed, 250V; glass* 



Model 

Number 

Rated 

Current 

MSL-1/4 

1/4 

MSL-1/2 

1/2 

MSL-3/4 

3/4 

MSL-1 

1 

MSL-2 

2 

MSL-3 

3 

MSL-4 

4 

MSL-5 

5 

MSL-6 

6 

MSL-8 

8 


*spiral wound element for 
moderate inrush I. 



Call for complete catalog: U.S. Toil Free (800) 662-2290 • Canadian Toil Free (800) 346-4526 

P. 0. Box 6626 • Santa Rosa, CA 95406 • Telephone (707) 523-0600 • Telex 176-747 • FAX (707) 578-5478 
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PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


pemA pow€R. 

TELE-LINE^"0 

Surge LISTED 

Suppressors 

Protection From Surges on the 
Phone Line and the Power Line 


CABLE-LINE^ 
Surge Suppressor 

Protects TV, VCR, Stereo and 
Satellite from Surges on the Cable 
or Antenna Line and the Power Line 


® 

LISTED 


MODEL PD 200/PTD 209/RTD 410 MODEL PTC 2Q^. 



These Surge Suppressors protect 
your FAX and computers with 
modems or electronic telephone 
equipment from power surges on 
your phone lines, even if the pri¬ 
mary telephone service entry 
surge arrestor is non-functional. 
They meet FCC Part 68 require¬ 
ments and are UL listed, Stan¬ 
dard 497 (Secondary Protectors 
for Communications Circuits). 
Tele-Line^« surge suppression 
circuit employs a three-element 
gas tube and three metal-oxide 
varistors (MOV) in a coordinated 
two-stage design. Let-through 
voltage is 300V.Max. An indicator 
lamp confirms the existence of a 
positive earth ground connection 
(PD-200) or Failsafe Shutdown 
(PTD-209, RTD-410). 

Plug-in Model PD-200 protects 
the phone line only. Models 
PTD 209 and RTD 410 also protect 
against surges on the power line. 
Model PTD 209 is a wall plug-in 
unit with two power outlets; Strip 
Unit Model RTD 410 has 4 outlets. 
SPECIFICATIONS— 

TELE-LINE^^ 

Connectors Two modular telephone line 
jacks; 7' jumper wire included 

D.C. Breakdown Voltage MOV. 

Let-Through Voltage* 300V peak 

Response Time 1 nanosecond 

Pulse Ufa* 10,000 cycles 

WARRANTY 

One year 

TEST WAVES 

1. FCC Docket 19528 (Part 68, Subpart D) 

2 . 8 X 20 microseconds, 500 Amp 

FOR POWER LINE 
SURGE SUPPRESSOR 
SPECIFICATIONS, SEE 
ADJACENT LISTING. 



Television sets and VCRs manufactured 
after 1984 usually incorporate sensitive 
electronics, which are highly susceptible 
to damage from transient voltage surges 
during thunderstorms and electric com¬ 
pany switching. Additionally, satellite dish 
systems are highly vulnerable to damage 
from power surges and lightning, even 
several miles away. Such surges can 
pass through to your equipment from its 
connection to a cable, antenna, or satel¬ 
lite dish as well as through the power line. 

Connecting your electronic equipment 
to a Perma CABLE-LINE™ Surge 
Suppressor will protect sensitive 
equipment from surge damage. 

FAILSAFE 

AUTOMATIC SHUTDOWN 

Any power line surge suppressor can 
wear out or burn out, but Perma Power 
provides for that eventuality. A patented 
circuit automatically disconnects the 
power if suppression is lost. This is the 
surest way to keep your electronic equip¬ 
ment safe from potentially damaging 
power line surges that would otherwise 
pass through. An indicator light goes 
out to show that power has been 
disconnected. 

UNIQUE LOW-LOSS 
CABLE-LINE™ FILTER 

The Perma Power CABLE-LINE Surge 
Suppressor is carefully designed to 
protect against surges without causing 
loss of picture signal. Typical cable line 
filters reduce signal strength as much as 
90.9%, causing a snowy picture or no 
picture at all. By incorporating advanced 
filter technology rather than power line 
surge suppressor techniques, 

Perma Power CABLE-LINE filters offer 
a virtually unlimited lifetime. Yet these 
Surge Suppressors can be used on 
antenna or cable lead-in wires without 
reducing picture quality on any chan¬ 
nels, even up to the UHF frequencies. 

GOLD CONTACTS 
ENHANCE SIGNAL QUALITY 

Perma Power CABLE-LINE Surge 
Suppressors incorporate gold-plated 
connectors to provide better conductivity 
and resistance to corrosion and carbon¬ 
ization, They thus assure superior signal 
quality and greater long-term reliability. 


CONVENIENCE 

The CABLE-LINE Surge Suppressor 
plugs directly into any standard ground¬ 
ed outlet. Plugged into one of two duplex 
outlets, it provides two more, for a total of 
three outlets. The second outlet in the 
duplex will be surge suppressed but will 
not automatically shut down if the 
suppressor fails. To protect additional 
system components, use the conve¬ 
nience outlets on your equipment. 

POWER LINE SURGE SUPPRESSOR 
SPECIFICATIONS 

Dimensions.3V2"x4%"x2V4" 

Weight.11 ozs. 

Case.Ivory Plastic 

Electrical Rating.1800 Watts 

Energy Dissipation.80 joules each 

mode, 240 joules total 

Response Time’.1 nanosecond 

Clamping Voltage . . 156 RMS (220VDC) 
(Nominal) 

Protection Modes.. normal (line/neutral) 
common (line/ground) 
common (neutral/ground) 

Let-Through Voltage^.400 Volts 

(power line surge) 

Pulse Life®..10® cycles 

Steady State PoweF*.0.8 watts 

Maximum Transient Voltage®... Greater 
than 6,000 volts 

Peak Current®.4,500 amperes 

Noise Filtering.More than lOdB, 

5-50 MHz 

Warranty. 1 year 

CABLE-LINE™ SURGE 
SUPPRESSOR SPECIFICATIONS 

Cable-Type.75 Ohm, RG-59U, 

Gold-plated “F” connectors 
Insertion Loss .... 40 MHz to 890 MHz, 
0.1 dB or less 

Let-Through®.less than 2 volts 

Maximum Transient Voltage^ ... greater 
than 1500V 

Response Time^.1 picosecond 

Input Impedance.75 Ohms 

Output Impedance.75 Ohms 

Pulse Life®.Unlimited 

TEST WAVES 

1 Manufacturer’s specifications for the 
intrinsic component material. 

2UL Std. 1449, Revisions effective July, 
1987; 1.2 X 50 microsecond, 6000 Volts; 

8 X 20 microsecond, 500 Amp. 

3ANS1 Std. C62.41 (IEEE 587-1980); 0.5 
microsecond, 100 KHz, 6000 Volt, 200 
Amp., ringwave. 

'»5KW peak, 10 x 1000 microsecond ex¬ 
ponential. (Industry standard test 
impulse for Inductive load switching 
transients.) 

^Limited In 120 VAC distribution systems 
by wiring devices arc-over to 6000 Volts 
peak (ANSI Std. C62-41). 

®1500V, 8 x 20 microsecond impulse. 
^Limited in the 75 Ohm distribution 
system by connector and cable arc-over 
to 1500 volts peak. 


Manufactured In U.S.A. by PGRAAA POW€R® CleCtfOniCS inc. 5601 West Howard Avenue • Chicago, Illinois60648 • 312/647-9414 


B-1404 


For manufacturers’ sales offices, see yellow pages 


EEM1989 


























PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


Nano-Fast Coax U PolyPhaser 
Protection from |\Corporation 


)l 





The patented PolyPhaser Impulse Suppressor Family is your best answer 
for protecting those vital communication links from lightning and static 
induced impulses (as well as high altitude nuclear blasts-EMP). 

With over 44 models of patented Impulse Suppression, PolyPhaser 
Corporation makes more reliable, longer lasting, faster, better VSWR, lower 
loss and having less throughput energy to your valuable equipment than air- 
gap type arrestors. Designed using the time proven controlled gas ionization 
discharge tube, these family members can handle tens-of-thousands of 
amperes time after time. They are made from quality, highly conductive 
aluminum with 18-8 stainless fasteners and weather-coated for marine 
applications. 


BULKHEAD MOUNTABLE - TRANSMIT/RECEIVE 


Model 

Description 

Frequency 

Power 

Connector 

Max. Surge* 

Thru put 
Energy 

Loss dB 

VSWR 

IS-B50LU 

Low power "UHF" 

30-220 MHz 
220-700 MHz 

325 W 

125 W 

UHF 

20,000 A 

< 600oJ 

0.1 

1.1 to 1 

IS-B50LN 

Low power "N" 

125-220 MHz 
220-700 MHz 
700-1 GHz 

325 W 

125 W 

50 W 

N** 

20,000 A 

< 600uJ 

0.1 

1.1 to 1 

IS-B50HU 

Hi power "UHF" 

30-220 MHz 
220-700 MHz 

500 W 

250 W 

UHF 

20,000 A 

< 600uJ 

0.1 

1.1 to 1 

IS-B50HN 

Hi power "N" 

125-220 MHz 
220-700 MHz 
700-1 GHz 

500 W 

250 W 

125 W 

N** 

20,000 A 

< 600uJ 

0.1 

1.1 to 1 

IS-CT50HN 

Cellular "N" 

806-890 MHz 

10 ch @ 70 W ea 

N** 

10,000 A 

< lOuJ 

0.1 

1.1 to 1 

IS-PT50HN 

890-980 MHz 

890-980 MHz 

10 ch @ 70 W ea 

N** 

10,000 A 

< lOuJ 

0.1 

1.1 to 1 

IS-UT50HN 

"UHF" Combiner/out 

450-512 MHz 

3-200 W trans. 
5-100 W trans. 

Nf ** 

10,000 A 

<20uJ 

0.1 

1.1 to 1 

IS-IE50LN 

Isolated Equipment 

125-220 MHz 
220-500 MHz 

325 W 

125 W 

N** 

20,000 A 

< 600uJ 

0.1 

1.2 to 1 


BULKHEAD MOUNTABLE RECEIVE ONLY 



Description 


Go As Fet 

DC Pick-off +15VDC 
DC Injector +15VDC 


Frequency 



Connector 


Nt ** 
Nf ** 
Nf ** 


Max. Surge* 


10,000 A 
10,000 A 
10,000 A 


Model 

Description 

IS-50UX-C0 

IS-50UX-C1 

IS-50NX-C1 

IS-50NX-C2 

HF transceive 

Similar to IS-B50LU 

Like IS-50UX-C1-"N" 

Similar to IS-B50LN 


FLANGE MOUNTABLE - TRANSMIT/RECEIVE 


Frequency 

1.5-50 MHz 
30-220 MHz 
220-700 MHz 
30-220 MHz 
220-700 MHz 
220-700 MHz 
700-1 GHz 



Connector Mox. Surge 

UHF 20,000 A 

UHF 20,000 A 


Thru put 
Energy 


150 pJ 

< 150 pJ 

< 150 pJ 


Thru put 
Energy 


S 600uJ 
< 600uJ 


DATA/VIDEO/NEMP 


Model 

Description 

Frequency 

Impedance /\ 

IS-50BB 

HF-NEMP-R.O. 

DC to 30 MHz 

50 

IS-75BB 

CCTV 

DC to 20 MHz 

75 

IS-93BB 

Data 

DC to 20 MHz 

93 

IS-T\A/AX 

IBM-34-36-38 Data 

DC to 9 MHz 

100 

IS-NEMP 

HF-NEMP 

1 to 1,000 MHz 

50 



Max. Surge 

5,000 A 
5,000 A 
5,000 A 
5,000 A 
5,000 A 



Model 

Description 

IS-PSP/240 

IS-75F-C1 

1S-300T-C2 

IS-RCT 

IS-PLDO 

120/240 VAC 

Ch 2-83 TV 

TV Ribbon line 

Rotor Cable 8 lines 
120 VAC line 


Frequency 

50-60 Hz 
50-750 MHz 
50-750 MHz 
N/A 

50-60 Hz 


I 


POWER LINE/TV 


Impedance & Misc. 

3 v/ire (solder) 

75 rt F58 
300 rL Screws 

24 VAC Max 8 Screws/lugs 
Duplex Outlet 


■ 


Thru put 


Max. Surge* 

Energy 

12,000 A 

N/A 

20,000 A 

< 600uJ 

10,000 A 

< 600uJ 

2 KA ea. line 

N/A 

15,000 A 

N/A 



*Based on 8us rise/20us decoy wave form; folso available in UHF; **also available in N/Male on Antenna port; 


N/A 

N/A 


also available in type F connector 


Other products include: Ground Interconnect Resistance/Inductance Tester, 
Field Impulse Suppressor Tester, EMP - Coaxial Protectors, 
Dedicated Line/Telephone Line Protectors, Protectors for 1.7 GHz - 2.3 GHz. 
For complete information and application assistance contact: 


^ PolyPhaser' 
^Corporation, 


1425 Industrial Way • P.O. Box 1237 • Gardnerville, NV 89410-1237 
Phone: 800-325-7170 • (702) 782-2511 • FAX: (702) 782-4476 
RCA TELEX: 272718 POLYPHASER 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS, ETC.) 

POttOr & 0rUlTlfiGlCl a siemens Company 


200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 


Circuit Breakers 






LI 

t 


W28 

W58 

W23 

W31 

W67-W69 

W91-W93 

Type 

Thermal 

Thermal 

Thermal 

Thermal 

Magnetic-hydraulic 

Magnetic-hydraulic 

Number 
of Poles 

1 

1 

1 

1 

1 to 3 

1 to 3 

Circuit 

Function 

Series trip 

Series trip 

Series trip 

Series trip 

Series trip; 

Series trip 
w/aux. switch 

Series trip 

Current 

Rating 

0.25-15A 

1-35A 

0.5-50A 

0.5-50A 

0.5-30A 

1-50A 

Maximum 

Operating 

Voitage 

32 VDC 

250 VAC 

50 VDC 

250 VAC 

50 VDC 

250 VAC 

50 VDC 

250 VAC 

65 VDC 

277 VAC 

65 VDC 

277 VAC 

Trip Time 
at 200% 
of Rating 

(0.25-2A) 

4.5-28 sec. 

(3-15A) 

2.2-15 sec. 

(1-4A) 10-45 sec. 
(5-35A) 6-30 sec. 

(0.5-4A) 11-30 sec. 
(5-50A) 6-22 sec. 

(0.5-4A) 11-30 sec. 
(5-50A) 6-22 sec, 

Various trip times 
available 

Various trip times 
available 

Interrupt 

Capacity 

1,000 @32 VDC 
or 250 VAC 

2,000A @ 50 VDC 
1,000A@ 250 VAC 

(0.5-25A) 

2,500A @ 

50 VDC 

1,000A@ 

250 VAC 
(26-50A) 

1,000A @ 50 

VDC or 250 VAC 

(0.5-25A) 

2,500A @ 

50 VDC 

1,000A@ 

250 VAC 
(26-50A) 
1,000A@50 

VDC or 250 VAC 

3,500A @ 65 VDC 
5,000A @ 277 VAC 

3,500A@65VDC 
5,000A @ 277 VAC 

Actuator 

Push-to-reset 

button 

Push-to-reset 

button 

Push/Pull button 

Toggle 

Toggle 

Toggle 

Approx. inch 

Oimensions (mm) 

.54 x.63 x 1.54d 
(13.7 X 15.9 x39.0d) 

.66 x 1.38 x 1.38d 
(16.8 X 34.9 x 34.9d) 

.69 x 1.38 x 1.60d 
(17.5 X 34.9 x40.6d) 

.69 x 1.38 x 1.60d 
(17.5 X 34.9 x 40.6d) 

.75 x 2.00 x 1.50d 
(19.1 x 50.8 x 38.1d) 

.75 X 2.50 X 2.00d 
(19.1 X 63.5 x 50.8d) 

Terminals 

.250" (6.35mm) 
quick connect 

.250" (6.35mm) 
quick connect 
#6-32 screw type 

#8-32 screw type 

#8-32 screw type 

.250" (6.35mm) 
quick connect 

#10-32 threaded 
studs 

Mounting 

Snaps into Vs" 
(15.9mm) panel 
cutout from front 

%"-28 threaded 
bushing 

i^ 2"-32 threaded 
bushing 

y8"-24 threaded 
bushing 

’V'-32 threaded 
bushing (double D) 

#6-32 tapped 
holes 

#6-32 tapped 
holes 

Component 

Recognition 








Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


5CHURTER 

P.O.Box 750158 • 1016 Clegg Court • Petaluma, CA 94975-0158 • 707-778-6311 • FAX 707-778-6401 


PROTECTIVE COMPONENTS • sa @ ^ (D ® 

Standard products for unique requirements 


FUSEHOLDERS - lEC 257/VDE 0820, lEC 65A^DE 0860, lEC 529 


5x20mmandV4"xiy4''250V ^ ® ^ (D (D 5x20mm250V ^ (D © 





FUSES - lEC/UL 


5 X 20mm 250 V ^ ^ ® 

FSF Quick-Acting FST Time-Lag 


j 2mA-10Aj 


|20mA-20A 


Microfuses 125 V 
MSF Quick-Acting 

‘i i Rsl Pi si 


3 TrJ 

id 


MSO Quick-Acting 

smd 


Circuit Breaker 250 V 

GSS-80 combines 
overload and short 
circuit protection 

.5 A-16 A 


UL rec. 32mA-6.3A UL rec. 125mA-6.3A 

VDE approval VOE approval 

32mA-6.3A 32mA-6.3A 


VOLTAGE SELECTORS WITH FUSEHOLDER - lEC 65A^DE D860, Protection class IIA^DE 0630 


^ (Dd) 




-1 Step switching 


POWER ENTRY MODULES - lEC 320/VI, DIN 49457/1, CEE 22VI (XIV), SEV Typ 113, SNV 24573 
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INTERNATIONAL REGULATORY AGENCIES 


These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard¬ 
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 


© Argentina (IRAM) Institute 
Argentine de Racienalizatien de 
Materiales 

Australia (SAA) Standards 
tv. I Asseciatien ef Australia 



Hong Kong Hong Kong Standards 
& Testing Centre 



Hungary (MSZH) Magyar 
Szabvanyugi Hivatal (Hungarian 
Office for Standardization) 


C Q ) Poland Polski Komitet 
\y Normalizaeji Miar i Jakosci (Polish 
Committee for Standardization, 
Measures and Quality Control) 




Portugal (CEP) Comissao 
Electrot6cnica Portuguesa 


Austria (OVE) Oesterreichischer 
Verband fiir Elektrotechnik 


India (ISl) Indian Standards 
Institute "Manak Bhavan” 


37A3 Romania Institutul Roman de 

Standardizare (Romanian Standards 
Institute) 



Belgium (CEB) Comite 
Electrotechnique Beige 


ABNT Brazil (ABNT) Associa9ao 
Brasileira de Normas Teonicas 


Sii 



Indonesia Badan Kerjasama 
Standardisasi LIPI-YDNI (LIPI- 
YDNI Joint Standardization 
Committee) 

Iran Institute of Standards and 
Industrial Research of Iran 



Singapore Singapore Institute of 
Standards and Industrial Research 



South Africa (SABS) South 
African Bureau of Standards 


® Canada (CSA) Canadian 
Standards Association 


Ireland (IIRS) Institute for 
Industrial Research and Standards 



Spain (IRANOR) Instituto 
Nacional de Racionalizacion y 
Normalizacion 



Czechoslovakia Urad pro 
Normalizaci a Mereni (Office for 
Standards and Measurements) 


SII Israel (SII) Standards Institution 
of Israel 


Sweden (SEK) Svenska 
Elektriska Kommissionen (Swedish 
Electrotechnical Commission) 



Denmark (DEK) Dansk 
Elektroteknisk Komite (Danish 
Electrotechnical Committee) 


Italy (CEI) Comitato 
Elettrotecnico Italiano (Italian 
Electrotechnical Committee) 



Switzerland (SEV) 
Schweizerischer Elektrotechnischer 
Verein Postfach 


Egypt (EOS) Egyptian 
Organization for Standardization and 
Quality Control 



Japan (JISC) Japanese Industrial 
Standards Committee Agency of 
Industrial Science and Technology 


Turkey (TSE) Turk Standardlari 
Enstitusu (Turkish Standards 
Institution) 


Finland (SETI) Electrical 
Inspectorate 



Korea, Republic of (South) 
Industrial Advance Administration 



United Kingdom (BSI) British 
Standards Institution 


® France (UTE) Union Technique 
de lElectricite 


Germany, Democratic 
Republic of (East) (ASMW) 
Amt fiir Standardi-siemng 
Messwesen und Warenprafung 
(Office for Standardization, 
Metrology and Quality Control) 



Germany, Federal Republic 
of (West) (DKE) Deutsche 
Electrotechnische Kommission im 
DIN und VDE (German 
Electrotechnical Commission of 
DIN and VDE) 


Mexico (DGN) Direccion General 
de Normas Secretaria de Patrimonio 
y Fomento Industrial Puente de 
Tecamachalco 


fEMA, 

^EURl 


Netherlands (NEC) Nederlands 
Elektrotechnisch Comite 


United States (ANSI) American 
National Standards Institute 




United States (NEMA) 
National Electrical Manufacturers 
Association 


fSAJVZj 


New Zealand (SANZ) Standards 
Association of New Zealand 



Venezuela CODELECTRA en 
Conjunto con COVENIN Avda. 
Ppal. 


(S) 


Norway (NEK) Norsk 
Elektroteknisk Komite (Norwegian 
Electrotechnical Committee) 



Yugoslavia Federal Institute of 
Standardization 


gLOT (ELOT) The Hellenic 

Organization of Standardization 


Pakistan Pakistan Standards 
Institution 
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The Clare Division 
Family Of Quality Products. 

Reliability Through 
Technology. 



Quality in the 
Clare Tradition. 

Clare Division has earned the posi¬ 
tion of being the world’s largest 
supplier of mercury-wetted and dry 
reed relays. 

This leadership position has not 
come easy, but has come as a re¬ 
sult of Clare Division’s total commit¬ 
ment to products offering improved 
technology through innovation ... 
and to the quality and performance 
you expect from the leader in 
switching technology. 

Couple this with high volume 
manufacturing capabilities, and you 
get superior quality products, at 
competitive prices, with fast off-the- 
shelf delivery. 

Call your local Clare Representative 
or authorized Clare Distributor for 
more information about: 

• Mercury-wetted contact 
relays 

• Dry reed relays 

• Electromechanical relays 

• Surge arresters 

Clare Division 

General Instrument Corporation 
3101 W. Pratt Avenue 
Chicago, IL 60645 

312/262-7700 

We Help You Compete*^ 


GENERAL 

INSTRUMENT 
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Airpax Corp. 
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V* 







V* 





Alllied Control 

B-1415 



V 



a/ 


>/* 

V 

a/ 

V 


V 


V* 

V* 


a/ 

UL, CSA 

Altech Corp. 

B-1421 


V 





V 

V 



V 




V 

V 

V 

V 

UL. CSA, VDE 

American Relays Inc. 

B-1422 

V 

V 







V 

a/ 

a/ 

V 

aI 



,v 

V 

V 

UL 

American Zettler Inc. 

B-1428 



V 




V 



a/ 


V 




V 


V 


Aromat Corp. 

B-1432 



v§ 






V 

a/ 

a/ 




V 





C.P. Clare Corp. 

B-1442 

V 

V 







V 





V 


V 

V 

V 

UL, CSA, BSI 

Communications 
instruments Inc. 

B-1444 









v§* 


v§* 




v§* 



V§* 

MIL5757, 

MIL39016 

Computer Compnents 
Inc. 

B-1449 

V 

V 






V 

V 

a/ 

V* 


V* 

a/ 

V* 

V 

a/ 

V 


Coto Corp. 

B*1451 

V* 

V'§ 

V* 







vr 

vr 


v§* 

v§* 


v§* 



UL 

Crydom Co. 

B*1456 



v§ 




v 









v§ 




Deltrol Controls 

B-1462 








v§ 

v§ 










UL, CSA 

Douglas Randall 

B-1464 

V 

V 

V 



V 

V 


V 

a/ 



V 



V ' 

V 


UL, CSB 

Eichhoff Electronics 

B-1470 



V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

a/ 

V 


V 

V 


VDE, UL, CSA, 
SEMKO, SEV 

Electronic Specialty 
Corp. 

B-1469 




V 


V 

1 


v 


V 

V 


V 

a/ 

V 



M39016/6 

M39016/45 

MS27401 

Fifth Dimension Inc. 

B-1474 

V 













a/ 


V 

a/ 



Fujitsu Components 

B-1477 







V 

a/ 

- 1 



V 


-1 


V 




Genicom 

B-1488 









V* 





V* 






GlobTec Inc. 

B-1493 

V 

V 

V 


V 

V 

V 

V 


V 

V 

V 

V 


V 

V 


a/ 

UL, CSA, VDE, 
SEMKO, TUV, 

PTB, SEV, BSI 

Gordos Corp. 

B-1494 

V 


v§ 

v§ 



v§ 





V 

>/§ 

a/ 


V 



UL 

Grayhill Inc. 

B-1510 



V 




V 






1 



V 

1 




Hamlin Inc. 

B-1513 

v§- 

>/§• 











1 



1 




Hasco Components 

Inc. 

B-1514 








V* 

a/* 


V 

V 



V 

V 

a/* 

a/ 

UL, CSA 

Hi-G Co. 

B-1522 



V* 

vr 


V* 




a/* 

V* 



a/* 

V* 

v§* 



MIL-R-28750, 

MIL-R-39016, 

MIL-R-83726, 

MIL-R-5757 

Hold Heat Products 

B-1539 






V 














IDEC Corp. 

B-1540 


v§ 

v§ 












v§ 

v§ 

>/§ 


UL, CSA 

International Rectifier 

B-1543 




V 



V 

V 



v§ 





v§ 

>/§ 

v§ 

UL, CSA 


§ Surface Mount * Mil. Spec. 
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ITT Components 

B-1544 



V 





V 

>/ 


>/§ 



a/ 

V 

V 

v§ 

V§ 


Kilovac Corp. 

B-1552 













V 







Leach Corp. 

B«1559 



V 

V 


V 


"T 

V 





V 

V 




MIL-R-6106. 

MIL-R-83726 

Line Electric 

B«1565 




V 





V 

V 

V 

V 



V 

V 


V 


Logitek, Inc. 

B-1566 




V* 


V* 





a/ 

V 








LSI Jennings 

B«1570 




v§ 















UL, CSA 

Mallory Timer Co. 

B*1575 


V 

V 


V 











a/ 




Master Elec. Controls 

B*1576 








V§ 




v§ 



'(§ 

V 



UL. CSA 

Matrix Systems 

B-1579 

V 



V 



V 

V 




V 


V 






Midtex Relays, Inc. 

B«1580 


V 

V 

V 


< 



V 

V 


V 



a/ 

V 

V 


UL, CSA 

NEC Electronics 

B*1586 

a/ 







V 

V 



V 

V 



a/ 



UL, CSA, VDE 

Omron Electronics 

B*1592 


V 

I 

V 

V 




V 

v§ 


v§ 

a/ 

V 

V 



V§ 



Potter & Brumfield 

B*1597 


V j 

V 



^l 

V 

V* 

V* 

V 

V 

V 

V 


V 

V 

V 

V 


Ross Engineering 

Corp. 

B*1615 






V* 



V* 



a/* 

V* 





v* 


Schrack North 

America 

-1 

B*1616 








V 




a/ 

a/ 


V 

a/ 

a/ 

a/ 


Sharp Electronics 

B-1623 



V 

V 

V 







V 


V 


V 




Silicon Power Cube 
Corp. 

B*1624 



V 

V 



V 



>/ 


a/ 

V 



V 

V 


UL 

Standex Electronics 

B*1629 


V 







V 

V 







V 

V 

UL 

STI-Control Comps. 

B.1630 






V 




V* 


a/* 



V 





Struthers-Dunn Inc. 

B*1634 




V 







V 





v§ 



UL, CSA 

Struthers-Dunn 

Military Relays 

B*1632 






V 


V* 


V* 










Teledyne Relays 

B*1640 








V* 






a/* 



a/* 



Wabash Magnetics 

B*1652 









a/ 








V 

V 



§ Surface Mount * Mil. Spec. 
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4500 


4500 


RELAYS 


RELAYS AND 
SOLENOIDS 


Airpax relays and solenoids are^pecifled 
around the world for hundreds of PC 
board applications. In standard or custom 
designs. Contact Airpax Company, Husky P^rk, 
Frederick, MD 21701. (301) 663-5141. A division 
of North American Philips Corporation. 



Commercial Relays 
Series 33 Relay 

This small (^/2 cubic inch) relay is especially suited for use as 
an output device for remote control and cable television, 
office equipment, appliances, door openers, automotive 
controls and various types of instruments. It offers complete 
isolation from noisy environments and can also handle high- 
inductive and tungsten filament loads. Coil voltages from 3 
VDC to 48 VDC may be specified. Sensitive models, requiring 
as little as 180 mW of coil power, are available. Terminals are 
designed for PC board installation. 

Features: 

• Smallsize—V 2 cubic inch. 

• Sensitive—as little as 180 milliwatts coil power. 

• TV 6 rating available. 

• Approval— % @ 

• Inexpensive—typically under $ 1.00. 

• 4KV Dielectric available. 



Developed specifically for the aerospace industry. The stan¬ 
dard unit features a solder terminal arrangement, 26.5 VDC 
coil voltage and 10 amp contacts. 

Features: 


• Qualified to MIL-R-5757, M 5757/23, MS 27245, 
MS 27247 and MIL-R-6106. 

• Withstands severe vibration and shock. 

• DPDT Contacts. 



Custom Solenoids 

Series 7150—Vacuum Solenoids 

Applications for these custom solenoids include control 
functions for vacuum operated climate control modules and 
vacuum operated cruise control for the automotive industry. 
Our designers will work with you to develop a durable low 
cost package that will meet the requirements of your most 
difficult applications. 

Features: 

• PC board mounting available. 

• Leakage rate of 10 cc/min. maximum @ 20 in. Hg vacuum 
to as low as - 20°C. 

• Sensitive: as little as 85 milliwatts coil power 
consumption. 

• Duty cycle: continuous. 

• Ambient temperature range: - 40®C (- 40°F) to + 125°C 
( + 257°F). 


Custom Solenoids 
7019 Solenoid 

This direct Current Tubular Pull Type Solenoid is designed to 
provide up to 50 ozs. of force with a maximum stroke of 
.437". Actual usable force will depend on the stroke and 
power level. Coils are available from 6 VDC to 115 VDC with 
a continuous duty power level of 5 watts and an intermittent 
(25%) duty power of 15 watts. 


Custom Solenoids 
7007ED33-0013 D,C. Box-Frame 
Push-iype Solenoid 

Provides up to 20 ozs. of force with a maximum stroke of 
.200". Actual usable force will depend on the stroke and 
power level. Coils are available from 6 to 115 VDC with a 
continuous duty power level of 3.0 watts and an intermittent 
(25%) duty power level of 9.0 watts. 









AIRMX 
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MINIGI.OS9ARY 

ELBCTROMBCH AN 1C AL 
RELAYS 


RELAYS 

Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig¬ 
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro¬ 
mechanical relay. 

Differential: Have multiple windings 
to function when voltage, current and/ 
or power difference reaches a specific 
level or value. 

Close-differential: The dropout value 
is specified close to the pickup value. 

Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 

Hermetically sealed: Totally sealed by 
glass-to-metal or metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. 

Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air¬ 
tight cover. (Not the same as hermeti¬ 
cally sealed.) 

Covered: Unsealed metal or plastic 
enclosure or housing. 

CONTACTS 

Dry circuit: contacts that carry current 
but do not open or close during ener¬ 



gizing of the load circuit. Often 
wrongly used in reference to low level 
contacts. 

Low Level: Contacts controlling rela¬ 
tively low voltages and low currents. 
Generally below 5 Vdc and 10mA. 

OPERATING CHARACTERISTICS 

Measured dropout: The value at which 
all contacts restore to their unoper¬ 
ated position as current or voltage de¬ 
creases. 

Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 
or current is decreased. 


Specified hold: The value that must be 
reached before any contact change oc¬ 
curs as voltage or current is decreased 
on an operated relay. 

Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 

Measured pickup: The value at which 
all contacts function as voltage or cur¬ 
rent increases on an unoperated relay. 

Specified pickup. The value at or be¬ 
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 

Sensitivity: Specified pickup expressed 
in watts. 

Normal bridging: The make-before- 
break action between adjacent contacts 
on relays designed for this purpose. 
Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 

Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 

TIME 

Actuation: The interval from coil ener¬ 
gization or de-energization to the func¬ 
tioning of a specified contact. 

Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre¬ 
viously open or closed contact. 

Final actuation: Sum of initial actua¬ 
tion and bounce intervals following an 
actuation. 

Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of ^‘chatter.” 

Chatter: See bounce. 

Operate: Normally taken as the inter¬ 
val between energization and the open¬ 
ing or closing of the last contact to 
function not including bounce. 

Release: Normally taken as the inter¬ 
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 

Transfer: The interval between open¬ 
ing a closed contact and closing an 
open contact of a break-before-make 
relay. 


NORMALLY OPEN 
(MAKE CONTACT) 


NORMALLY CLOSED 
(BREAK CONTACT) 


TRANSFER BREAK 


CLOSED 


OPEN 


-OT— 
- FAT 


JllFF 

.IBT I 1.- 


CLOSED 


IR 

LliL 


OPEN 


^OT ~ 

•-FAT 

BREAK CLOSED | 


\\^ BT 


■ lAT- 

1 

_ OT — 
— FAT- 


MAKE 

CLOSED 


TIME PICKUP 


OPEN 


- RT- 

- FAT 


•I 11—BT 




CLOSED 


FAT 


itBtri 




BREAK 

CLOSED 




- CHAHER 


BT 


- RT 
- FAT 
TIME DROPOUT 


TT 


Fig. 2. Typical time vs. current (non- 
inductive load) 


OT = OPEN TIME 

BT = BOUNCE TIME 

FAT = FINAL ACTUATION TIME 

lAT = INITIAL ACTUATION TIME 

RT = RELEASE TIME 

n = TRANSFER TIME 










4500 


RELAYS 


4500 


Allied Contror Relays 


MILITARY 

RELAYS 



RELAY TYPE 

1/2 Size Crystal 
ERS&S 

Long Coil 
Sensitive Crystal 
WJS 

Full Size 

Crystal 

WKJ WKY 

Full Size 

Crystal 

KHJ KHY 

Miniature Round 

Sensitive 

RSH 

Full Size 

Crystal 

2 Pole 

JH 





„ 



lll^w 




J 1- 

3m 


■ 1 

1 1 




■pi- 






















Arrangement 

2PDT 

1PDT 2PDT 

2PDT 

2PDT 

1PDT 2PDT 

2PDT 

s 

Amps DC 

2 

3 

3 

2 

2 

5 

1 

Volts DC 

28 

29 

29 

29 

29 

29 

1 

o 

Amps AC 

0.3 or 0.7 

0.3 

0.3 

0.3 

0.3 

0.3 


Volts AC 

115 

115 

115 

115 

115 

115 


DC Nominal Volts 

6, 12,26.5 or 48V 

_ 

6, 12, 26.5. 48 or 115V 

6,12,26.5, 48 or 115V 

_ 

6, 12, 26.5. 48 or 115V 

_ 

AC Nominal Volts 

— 

— 

— 

— 

— 

— 

s 

Operate Sensitivity 








Milliwatts DC 

240 

25 40 

260 

260 

22 40 

260 

O) 

Plain — No Mtg. Bkts. 

X 

X 

X 

X 

X 

X 

¥ 

Flange Mtg. 

X 

X 

X 

X 

X 

X 

§ 

Stud Mtg. 

X 

X 

X 

X 

— 

X 

S 

Side Bkts. 

X 

X 

X 

X 

— 

X 


Printed Ckt. 

X 

X 

X 

X 

— 

X 

1 

Solder 

X 

X 

X 

X 

X 

X 

i 

Plug-In 

X 

X 

X 

X 

X 

X 

|S 

Wire Leads 

X 

X 

X 

X 

— 

X 


Dielectric All Points VRMS 

1000 

1000 

1000 

1000 

1000 

1000 


Across Open Gap VRMS 

500 

500 

500 

500 

500 

500 


Coil to Frame 

500 

500 

500 

500 

500 

500 



S ERS 







Vibration g's 

20 30 

15 

20 

20 

10 

20 


Hz 

2000 3000 

2000 

2000 

2000 

500 

2000 


Shock g's 

50 

50 

100 

100 

50 

50 


Sealed by Welding 

X 

X 

X 

_ 

_ 

— 

1 

Sealed by Solder 

— 

— 

— 

X 

X 

X 

I 

Metal Dust Cover 

— 

— 

— 

— 

— 

— 

lU 

Plastic Dust Cover 

— 

— 

— ■ 

— 


— 


Open Frame 

— 

— 

— 

— 

— 

— 


Temperature Range °C 

-65+125 

-65 +125 

-65 +125 

-65+125 

-65+125 

-65 +125 

1 

Length Inches 

0.8 

0.8 

0.8 

0.8 

1.223 

0.8 


Width Inches 

0.4 

0.4 

0.4 

0.4 

0.343 

0.4 

1 

Height Inches 

0.410 

1.281 

0.875 

0.890 

1.843 

0.890 


MIL-Spec. 

Mil-R-39016/6 

Mil-R-5757/13 

Mil-R-5757 

Mil-R-5757 

Mil-R-5757 

Mil-R-5757 
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RELAYS 


4500 


4500 _ 

Allied Contror Relays 


MILITARY 

RELAYS 


Full Size 

Crystal 

4 Pole 

JH 

Miniature Round 

2 Pole 

MH-6 MHB>6 

Miniature Round 

4 Pole 

MH-12 MHB-12 MHJ-12 

Miniature Round 

6 Pole 

MH-18 MHB-18 MHJ-18 

Miniature Round 

4 Pole 10 Amp 

MHY 

Military lype — Commercial 
Version for industrial Use 

1/2 Size Crystal 

ST 



|HHnra 

m w 


1 


4PDT 

2PDT 

4PDT 

6PDT 

4PDT 

2PDT 

2 

5 

5 

5 

10 

2 

29 

29 

29 

29 

29 

28 

0,3 

0.3 

0.3 

0.3 

0.5 

0.3 

115 

115 

115 

115 

115 

115 

6. 12, 26.5. 48 or 115V 

6, 12, 26.5, 48 or 115V 

6, 12,26.5, 48 or 115V 

6. 12. 26.5, 48 or 115V 

6. 12, 26.5, 48 or 115V 

26.5V 

- 

- 115V 

— — 115V 

— — 115V 

115V 

- 

480 

525 520 

700 675 675 

875 845 845 

875V 

240 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

— 

- 

X 

X 

X 

X 

- 

— 

— 

— 

— 

X 

— 

X 

_ 


_ 

_ 

X 

X 

X 

X 

X 

X 

— 

X 

X 

X 

X 

X 

- 

— 

— 

— 

— 

— 

~ 

1000 

1000 

1000 

1000 

1000 

1000 

500 

1000 

1000 

1000 

1000 

500 

500 

1000 

1000 

1000 

1000 

500 

20 

15 

15 15 20 

15 15 20 

20 

20 

2000 

1000 

1000 1000 2000 

1000 1000 2000 

500 

2000 

50 

50 

50 

50 

50 

50 

_ 

__ 

_ 

_ 

_ 

X 

X 

X 

X 

X 

X 

- 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

-65 +125 

-55 +85 -65 +125 

-55 + 85 - 65 +125 -65 +125 

-55 +85 -65 +125 -65 +125 

-65 +125 - 55 +85 
DC AC 

-55+125 

1.360 

1.062 

1.656 

1.812 

1.812 

0.8 

0.8 

0.712 

1.125 

1.312 

1.265 

0.4 

0.890 

1.796 

1.75 

1.75 

1.953 

0.410 

Mil-R-5757 

Mil-R-5757 

Mil-R-5757 

Mil-R-5757 

Mil-R-5757 
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4500 


RELAYS 


4500 


Allied Contror Relays 


GENERAL PURPOSE RELAYS 




Miniature Power 


Sensitive 


Miniature Power 

BOY/BOYHR/BOYDR 

Miniature Power 

As Low As .003 Watts 

RELAY TYPE 

BOT/BOHR/BODR 

Sensitive 

PO/POHR/PODR 

SWS SWN SWP 








Arrangement 

1PDT 2PDT 

2PDT 

2PDT 3PDT/4PDT 

1PDT 1PDT/2PDT 1PDT/2PDT 

$ 

Amps DC 

15 

10 

15 

1 2.5 5.0 

S 

Volts DC 

28 

26.5 

29 

24 24 24 

h 

Amps AC 

15 

10 

15 

1 2.5 5.0 

o 

Volts AC 

115 

110 

115 

115 115 115 


DC Nominal Volts or 

6, 12, 24, 48 or 115V 

5.5, 13, 24. 62, 87 

6, 12,26.5, 48 or 115V 

_ _ _ 




or 115V 



g 

AC Nominal Volts 

6, 12,24,48, 115 

— 

6,12. 24. 48, 115 or 230V 

_ _ _ 



or 230V 





Operate Sensitivity 

4.2VAAC 1.4WDC 

360mW 

4.2VAAC 1.4WDC 

3mW 12mW 50mW 


Plain - - No Mtg. Bkts. 

_ 

_ 

_ 

_ 

'<3 

Flange Mtg. 

X 

X 

X 

X 

3 

Stud Mtg. 

X 

X 

X 

X 

s 

Side Bkts. 

— 

— 

— 

— 

M 

Printed Ckt. 

_ 

_ 

_ 

_ 

C 

Solder 

X 

X 

X 

X 

E 

Plug-In 

X 

X 

X 

X 

1= 

Wire Leads 

- 

- 

- 

- 


Dielectric All Points VRMS 

1250 

1250 

1250 

1000 


Across Open Gap VRMS 

1250 

1250 

1250 

500 


Coil to Frame 

1250 

1250 

1250 

500 


Vibration g’s 

10 

10 

10 

N/R 10 


Hz 

55 

55 

55 

N/R 55 


Shock g’s 

25 

25 

25 

N/R 25 


Sealed by Welding 

_ 

_ 

_ 

_ 

E 

Sealed by Solder 

X 

X 

X 

X 

1 

Metal Dust Cover 

X 

X 

X 

X 


Plastic Dust Cover 

— 

_ 

— 

— 


Open Frame 

X 

X 

X 

X 


Temperature Range °C 

0 +71 

,0+71 

0 +71 

0 +71 





2 & 3 Pole 4 Pole 


w 

§ 


Open Frame Enclosed 

Open Frame Enclosed 

Open Frame Enclosed Open Enclosed 



Length Inches 

1.62 1.796 

1.843 1.796 

1.906 1.906 1.906 2.281 

1.625 

I 

Width Inches 

1.5 1.672 

1.5 1.672 

1.718 1.906 2.281 2.156 

1.141 

a 

Height Inches 

1.937 2.687 

1.937 2.687 

2.81 3.218 2.281 3.515 

1.406 


Mil-Spec. 
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RELAYS 


4500 


Allied Contror Relays 



INDUSTRIAL 

RELAY 

SOCKETS 

SNAP TRACK MOUNTED 


Construction 


Self-extinguishing, black polycarbon¬ 
ate body with integral molded barrier. 


Terminals 


Combination slot/phitlips head screws 
and captive self lifting terminal clamps. 


H50SL608S 

8-pin octal socket. Rating: U/L and 
CSA, 10 amperes, 300VAC. Wire sizes: 
up to #12 AWG. Terminals: pan head 
6-40 screw. 



H50SL611S 

11-pin magnol socket. Rating: U/L and 
CSA, 10 amperes, 300VAC. Wire sizes: 
up to #12 AWG. Terminals: pan head 
6-40 screw. 



• .10 
f 

236 



HS0SL708S 

8-pin blade type socket. Rating: U/L, 15 
amperes, 300VAC: CSA, 10 amperes, 
300VAC. Wire sizes: up to #12 AWG. 
Terminals: pan head 6-40 screw. Cas¬ 
cading mounting center 1.74 ± .010. 



H50SL711S 

11-pin blade type socket. Rating: U/L, 
15 amperes, SOOVAC; CSA, 10 am¬ 
peres. Wire sizes: up to #12 AWG. 
Terminals: pan head 6-40 screw. Cas¬ 
cading mounting center 1.74 ± .010. 




— .36 


H50SL715S 

14-pin blade type socket. Rating: U/L 
and CSA, 5 amperes, 300VAC. Wire 
sizes: up to #14 AWG. Terminals: pan 
head 4-40 slot. 



—. 1.17 -^1,03--. 


Mounting Track 

Standard Track SL601 and SL602 will 


accept either regular and snap track 


sockets. 

U/L 

E48784 

CSA 

LR28098 



RELAY TYPE 

E3 

E22 


SOLID 




STATE 

'' .•"'T 

L j 


RELAYS 




Arrangement 

1 PST NO 1PSTNC 

1PSTNO 

•s 

Amps AC 

10. 25 or 40 

4 


Volts AC 

Amps DC 

Volts DC 

280 

240 

i 

DC Nominal Volts 

3-32VDC 

5,12,24 or 32 

£ 

AC Nominal Volts 

20-28VAC 100-135VAC 

- 


Panel 

X 

, — 

S 

Printed Ckt. 

— 

X 


Isolation 

2500V 

2500V 


Vibration g’s 

20 

20 


Hz 

2000 

2000 


Shock g’s 

50 

50 


Temperature Range ®C 

-30-F80 

-30 +80 


Length Inches 

2.250 

1.6 


Width Inches 

1.75 

1.0 


Height Inches 

1.0 

.05 


Photo Isolation 

X 

X 


Zero Crossing 

X 

X 


U/L 

E57093 



CSA 

LR34171 




TiMERTYPE 

TD10 


SOLID 

STATE 

TIMER 



Arrangement 

Amps 

Volts 

2PDT 4PDT 

2 or 5 

28VDC 115VAC 


Nominal Coil Voltage DC 

Nominal Coil Voltage AC 

12, 24 or 48 

24,115 


Timer Delay — Operate Delay 
Timing Adj. 

0.1 to 300 sec. 

Fixed or Adjustable (Internal or External) 


Mounting 

Printed Circuit Board Mounting 

Socket Mounting 

Chassis Mounting 


Housing 

Plastic Dust Ck)ver 


Vibration g’s 

Hz 

10 

55 


Shock g’s 

25 


Temperature 

O^C to 55°C 


Dimensions — Length 

Width 

Height DC 

Height AC 

1.391 1.594 

0.735 0.735 

1.187 1.187 

1.968 1.968 
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RELAYS 


4500 


4500 


Allied Contror Relays 


CRADLE & LOW PROFILE RELAYS 



RELAY TYPE 


Miniature General Purpose 
Cradle Relay 
T154/T163/T351/T362 
Incl. Mag Latch 


Flat Pack 
MPC/MPCL 
Incl. Mag Latch 


Arrangement 


£ Amps DC 

1 \foltsDC 

2 Amps AC 


Volts AC 


DC Nominal Volts 
AC Nomina) Volts 
Operate Sensitivity 


N'rtlJ^vatts 


Rain — i o Mtg. Bkts. 
Flange Mtg. 

Stud Mtg. 

Side Bkts. 


Rinted Ckt. 
Solder 
Rug-In 
Wire Leads 


Dielectric All Fbints VRMS 
Across Open Gap VRMS 
Coil to Frame 


Vibration g’s 


Hz 


Shock g’s 


Sealed by Welding 
I Sealed by Solder 

5 Metal Dust Cover 

^ Rastic Dust Cover 
Open Frame 


Temperature Range *C 


2-P 


Length Inches 
Width Inches 
Height Inches 


. 93 > 

.735 

1.187 


Mil-Spec. 


U''_ 

CSA 


IPDTuptoSPDT 
1,2, 5 or 10 
29 

1,2, 5 or 10 
115 


3 to 115 
6 to 220 

20 to 1000 


X 

X 


X 

X 

X 


1000 

500 

500 


10 

55 


25 


X 

X 

X 

X 


-55 +71 


4-P 6-P 

Rastic Dust Cover 
1.172 1.391 

.735 .735 

1.187 1.187 


E20604 

LR34171 


2PDT 4PDT 

1 or 2 
28 
0.5 or 1 
120 


5, 6, 12,20, 24 or 48 


160 to 550 


X 


X 


1000 

500 (350 btwn. ckts.) 
500 


10 

55 


30 


X 


-55 +80 


8-P 

2-P 

4-P/2-P Mag Latch 

1.594 

1.10 

1.10 

.735 

0.6 

0.780 

1.187 

0.425 

0.425 


E20604 

LR34171 


Cradle Socket and Accessories 



Body molded of glass filled flame 
retardant polyester (PBT). Meets 
UL94VO and is fungus resistant. 

One piece contact/terminal construction 
of berylium copper. 

Selectively plated gold over nickel on 
contact area. 60/40 Brite-Tin on 
terminal area. 


§ 

E 


a> 




< 


Number of Poles 
2 = 2-pole socket 
4 = 4-pole socket 
6 = 6-pole socket 
8 = 8-pole socket 


Type of Terminal 
1 = Solder lug/chassis mounted 
3 = Standard PC in-line mounting 
5 = PC mounting .100" x .100" grid throughout 
7 = PC mounting .100" x .100" grid in contact 
.100" X .150" grid in coil 


Socket Assemblies 

10 = Socket only 

11 = Socket with ground spring installed 

12 = Socket with ground spring installed and retainer 

13 = Socket with retainer 


Part Name 

Part No. 

Diagram 

Retainer- 
Part No. 

Diagram 

Ground 

Spring 
for Solder 
Lug/Chassis 

T-00101 


& 

P 

T-00102 

2-pble 

CJ 

to be inserted 
into recesses 
on narrow sides 
of sockets 

T-00104 

4-pole 

T-00106 

6-pole 

Ground 

Spring 
for all 

PC mounted 
sockets 

T-00105 



- 

T-00108 

8-pole 

Flat Retainer 

_i 


ill 


Body 


tzzQrin 




Terminals 

Chassis Mount PC Mount 
(Solder Lug) (In-Line Spacing) 


PC Mount 
(Staggered Spacing) 



U/L E20604 

CSA LR34171 
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MINIGLOSSARIES 

FORMIII • f^H 

PRODUCT SELECTION GUIDES 

TFPHIVTP A T 

CODES ± 11/^ni 1 

INFORMATION 

WHERE TO FIND THEM IN THE 
88/89 EDITION OF EEM 


Abbreviations/Acronyms 

.A-1404, B*1090, 01119 D-1156 


AC Power Supplies, Product 

Selection Guide.D*2156 

ASCII Code.D*1080 

Batteries, Product Selection Guide....D* 1447 
Batteries & Fuel Cells, 

Characteristics.D*1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.01003 

Capacitors, Basic Formulas.A*1093 

Capacitors, Miniglossary.A*1066 

Capacitors, Product Selection Guide .A*l002 
Coils, Chokes, Inductors, 

Product Selection Guide.A* 1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A*2272, 01316 

Connectors, Miniglossary.01271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C-1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide.A* 1339 

DC Power Supplies, Product 

Selection Guide.D«1537 

Delay Lines, Product Selection 

Guide. A-1503 

Dielectrics, Thermal Conductivity.B«1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide...B*1041 

EBCDIC Code..D*1086 

Encapsulation, Miniglossary.C*1124 

Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 

Selection Guide.01631 

Fiber Optics, Miniglossary.B»111815 

Fiber Optics, Product 

Selection Guide.B*1204 

Filters, Power, Product 

Selection Guide.A* 1642 

Filters, Signal, Product 

Selection Guide.A* 1683 

IC Master.A* 1740 

Instruments, Test & Measuring, 

Product Selection Guide.D*1210 

Interconnection Systems, Product 

Selection Guide..01702 

Keyboards & Keypads, Product 

Selection Guide..B»1854 

Lamps, Lights, & Indicators, Product 

Selection Guide..B*1126 

Logofinder & Trademark Directories...0901 
Microwave Components, Product 
Selection Guide......A»1776 


Military Qualified Products List.B-1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide.B*1221 

Opto Semiconductors, Miniqlossary 

.A»2169 

Oscilloscopes, Product 

Selection Guide.D-1426 

Panel Hardware, Product 

Selection Guide.C*1583 

Panel Meters, Analog & Digital, Product 

Selection Guide.D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A»2078 

Power Supplies, Miniglossary 

....A*2276, I>1541 

Power Supplies, AC, Product 

Selection Guide.D»2156 

Power Supplies, DC, Product 

Selection Guide.D*1537 

Protective Components (Fuses, 

Circuit Breakers, etc.). 

Product Selection Guide.B*1351 

Relay Contact Forms.B-1450 

Relays, Electromechanical, 

Miniglossary.B*1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes.A*1952 

Resistors, Product Selection Guide ...A*l867 
Servo Components, 

Miniglossary.B*1266 


SI Units, Basic Guide To, 

.A-1434, B-1472, C-1692, I>1386 

Solenoids, Product Selection Guide...B*1655 
Switches, Product Selection Guide....B* 1673 
Symbols—International Authorities 

.A»1454, B*1064, C*1104, D»1166 

Thermal Components, Product 

Selection Guide.B*1886 

Thermal Conductivity of Dielectrics 

at Room Temperature.B*1916 

Thyristors/High Power Diodes, 

Miniglossary.A*2211 

Timers, Miniglossary.B«1492, D»1140 

Trademark & Logofinder Directories...0901 
Transducers & Encoders, Product 

Selection Guide.B*1928 

Transformers, Product 

Selection Guide....A*2 215 

Voltage Drop Nomograph 

.. A»2262, 01469, C«1960 D-1718 

Wire & Cable, Product 

Selection Guide.01755 

Wire Gauges—Diameter, Area, 

Copper Weight.01343, 01759 
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flitcch Corp . 


349 ROUTE 206 SOUTH, SOMERVILLE, N.J. 08876 
TELEPHONE: (201) 359-4454 FAX 201-359-8178 





Discover the Altech Advantage... 


SELECT FROM ALTECH’S COMPREHENSIVE RELAY FAMILY 

Altech relays meet electrical standards according to lEC, VDE, DIN and other 
important worldwide standards including UL and CSA. These relays offer var¬ 
ious mounting configurations including snap-on DIN rail, panel mount, base 
mount and plug-in. 

Altech Sensing Relays... 

Available in present or user-programmable parameters...Voltage ranges 
from 15mV to 700V. Current ranges from 2 mA to 150 A. Hysteresis adjust¬ 
ment provides dead band selection of maximum and minimum set points. 
Consider Altech sensing relays to protect, control and monitor your system or 
equipment. 


/ 

IK/MK SERIES 


AI/AN SERIES 


AI/AA SERIES 


Some examples are. 


BA SERIES 


Altech’s BA 9054 relays for undervoltage and overvoltage problems. 


EC TIMER 


Altech’s Al 941N relays for phase-sequence control. 





Altech’s MK 9052 relays for thermistor monitoring of windings, shaft bear¬ 
ings and various other thermal concerns. 

Altech’s IK 8715 relays for circuit sharing control of more than one electrical 
device. 

Altech’s BA 9055 relays for precise sensing of rotary or linear motion. 

Altech’s Al 993 relays for early warning of malfunction or failure of your sys¬ 
tem components. 

Altech’s BA 7901 relays for on-time functioning of motors, annunciators, 
relays and contactors in sequencing applications. 


Altech Printed Circuit Board Relays 


Predictable and reliable performance is ensured. Miniature sizes with wash- 
ability offer desirable features for your electronic design. Contacts rated to 16 
amperes and 380 volts. Coil power consumption can be less than 125 milliwatts 
and coll voltages up to 110V. 

An example is... 

Altech’s tiny OW 5691 (0.4" x 0.8" x 0.4") has a contact life up to 100 million 
operations and an incredible contact rating of 5A and coil voltages of 3-48 VDC. 



R867 


SEE OUR ENCLOSURES IN SECTION 1400 C-1035/SEE OUR TERMINAL BLOCKS IN SECTION 2100C«1151-55/SEE OUR SWITCHES IN SECTION 5100 B»1677 
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REED RELAYS 

From American Relays, Inc. 


Whether you’re looking for a REED RELAY that will 
meet FCC surge requirements, or a sensitive 
Low-Level REED RELAY to switch ATE signal... 

AMERICAN RELAYS HAS IT ALL 


High Quality — Low Price — On time Delivery 

Dry and Mercury Wet contacts 
With High Voltage, High Power or Low Level switching 


Standard or Specified to YOUR Application, 
AMERICAN RELAYS can Build the REED RELAY you need. 



American Relays, Inc., offers a comprehensive line of super-reliable 
reed relays. American Relays, Inc., 100% tests all reed switches 
AND 100% final tests all reed relays. We are specialists in 

“THE REED RELAY INDUSTRY”. 


PACKAGE STYLES 


SWITCHING TYPE 


• Encapsulated 

• Open Frame 

• Axial Leeds 

• DIP 

• SIP 

• UL Recognized 


• General Purpose Dry Reed 

• Low Level Switching 

• High Power 

• High Voltage 

• Mercury Wetted Contacts 
Relays Available 


10306 Norwalk Blvd., Santa Fe Springs, CA 90670 
TEL (213) 944-0447 • FAX (213) 944-0590 
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American Relays, Inc. 

10306 Norwalk Blvd., Santa Fe Springs, CA 90670 • (213) 944-0447 • FAX (213) 944-0590 


REED RELAY 
INDEX 


RELAY TYPE 

DESCRIPTION 

TERMINAL 

GRID 

ENCAPSULATED 

Epoxy encapsulated. Total 

Environmental protection. 

Wide range of contact forms 
and coil voltages are available. 

1.000 X .100 

1.000 X. 150 

OPEN FRAME 

Durable glass filled polyester 
bobbin construction. Switch and 
coil leads are securely held with 
epoxy potting. Cost efficient 
plug-in type reed relay. 

1.000 X .100 
1.000 X .150 

AXIAL 

Rugged axial lead tubular relay. 

Nickel plated metal jacket 
provides magnetic shield. 

1.000" center formed leads 
are available. 

Axial 

1.000 X .100 

T SERIES 

Most economical, high perform¬ 
ance tubular relay. 

Completely sealed in a flame 
retardant plastic tube. 

1.000" center formed leads 
are available. 

Axial 

1.000 X. 100 

HIGH 

POWER 

50W contact rating. Available 
with encapsulated, open frame 
and axial lead packages. 

Axial 

1.000 X .100 

1.000 X .150 

HIGH 

VOLTAGE 

25W, 1000 VDC switching. 

2500 VDC breakdown voltage. 

Miniature size. Available with 
encapsulated, open frame and 
axial lead package. 

Axial 

1.000 X .100 
1.000 X .150 

MERCURY 

WETTED 

Mercury wetted contact relay. 

SOW contact rating. Extremely 
long life expectancy. No contact 
bounce. Stable low contact 
resistance. 

Axial 

1.000 X .100 

1.000 X .150 

DIP 

RELAYS 

Epoxy molded DIP reed relay. 

Logic compatible. Stable 
contact resistance. Fits 
all standard DIP sockets and is 
automatic insertion compatible. 

DIP 

.300 X .100 

SIP 

RELAYS 

' 

High quality economical 

Single-ln-Line package reed relays. 
Epoxy encapsulated package. 

Various contact ratings are 
available. 

UL recognized series available. 

SIP 

.2 X .4 X .2 
.2 X .2 X .2 

SPECIAL 

RELAYS 

Let us design reed relays for your application. 

Special relays are cost competitive with 
standard relays in most cases. 

Consult the factory or your local representative 
with your specific requirements. 


CONTACT FORMS 
AVAILABLE POLES 


Form A (1 to 6) 

Form B (1 & 2) 

Form A/B (1 & 2) 

Form C (1 to 4) 

Form A Latching (1 & 2) 


Form A (1 to 4) 
Form B (1 & 2) 

Form C (1,2, 3) 
Form A Latching (1) 


Form A (1 & 2) 

Form B(1) 

Form C (1 & 2) 

Form A Latching (1) 


Form A (1 & 2) 
FormB(l) 


Form A (1 & 2) 


Form A (1 & 2) 


PACKAGE 






Form A (1 & 2) 
Form C (1 & 2) 


Form A (1 & 2) 

FormB(l) 

FormC(l) 
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American Relays, Inc. 

10306 Norwalk Blvd., Santa Fe Springs, CA 90670 • (213) 944-0447 • FAX (213) 944-0590 


REED RELAYS 


SINGLE-IN-LINE SERIES 
(S SERIES) 



• High Quality Low Cost Single-ln-Line 

• Sturdy Bobbin and Encapsulated in a 
Polyester Case 

• UL Recognized (File #E104383) 

GENERAL SPECIFICATIONS 

Contact resistance: .150 ohms max. 
Operate time: 0.5 ms typ. 

Release time: 0.2 ms typ. 

Bounce time: (Form A & B) 0.25 ms typ. 

(form C, NO/NC) 0.5/1.5 ms typ. 
Insulation resistance: 10^° ohms min. 

(form A), 10’ ohms min. (form C) 
Operating temperature: -40° to +85°C 
Vibration: 20G (10 2000 Hz) 

Shock: 50G 11 ms duration 


DIP AND SIP REED 
RELAYS 


1413 9 8 


.Jl (DIP) 

12 6 7 



*MICRO SIP WIDTH .200 
*MICRO SIP HEIGHT .225 


Contact 

Form 

Part Number 

Coil 

VDC 

Coil 

Res. 

(Ohms) 

Must 

Oper¬ 

ate 

VDC 

Must 

Re¬ 

lease 

VDC 

Contact 

Ratings 

Break 

Down 

Voltage 

Schematic 

1A 

Standard 

(B)*M 

SE051A00 

SE061A00 

SE121A00 

SE241A00 

S-6 

S-6 

12 

24 

500 

125 

500 

2000 

3.8 

3.8 

8.0 

16.0 

0.5 

0.5 

1.0 

2.0 

10 Watts 
200 VDC 
0.5 Amps 

250 


1A 

High 

Power 

SE051A10 

SE061A10 

SE121A10 

SE241A10 

5-6 

5-6 

12 

24 

300 

125 

500 

2000 

3.8 

3.8 

8.0 

16.0 

0.5 

0.5 

1.0 

2.0 

50 Watts 
200 VDC 
1.0 Amps 

500 


1A 

High 

Voltage 

SE051A20 

SE061A20 

SE121A20 

SE241A20 

5-6 

5-6 

12 

24 

300 

125 

500 

2000 

3.8 

3.8 

8.0 

16.0 

0.5 

0.5 

1.0 

2.0 

25 Watts 
1000 VDC 
1.0 Amps 

2500 


1A 

Mercury 

SE051A30 

SE061A30 

SE121A30 

SE241A30 

5-6 

5-6 

12 

24 

200 

125 

500 

2000 

4.0 

4.0 

9.0 

18.0 

0.5 

0.5 

1.0 

2.0 

50 Watts 
500 VDC 
1.0 Amps 

1500 

T 

1A 

Low Level 
Ruthenium 
Contact 

SE051A40 

SE061A40 

SE121A40 

SE241A40 

5-6 

5-6 

12 

24 

500 

125 

500 

2000 

3.8 

3.8 

8.0 

16.0 

0.5 

0.5 

1.0 

2.0 

10 Watts 
200 VDC 
0.5 Amps 

300 

! 

1B 

SE051B00 

SE061B00 

SE121B00 

SE241B00 

5-6 

5-6 

12 

24 

300 

125 

500 

2000 

3.8 

3.8 

8.0 

16.0 

0.5 

0.5 

1.0 

2.0 

10 Watts 
200 VDC 
0.5 Amps 

250 

tnij 

1C 

SE051C00 

SE061C00 

SE121C00 

SE241C00 

5-6 

5-6 

12 

24 

200 

125 

500 

2000 

3.8 

3.8 

8.0 

16.0 

0.5 

0.5 

1.0 

2.0 

3 Watts 
100 VDC 
0.25 Amps 

_i 

200 





Contact 

Form 

Part Number 

Coil 

VDC 

Coil 

Res. 

(Ohms) 

Must 

Oper¬ 

ate 

VDC 

Must 

Re¬ 

lease 

VDC 

Contact 

Ratings 

Break 

Down 

Voltage 

Schematic 

No Diode 

With Diode 

1A 

ADIAOS 
AD1A12 
AD1A24 

AD1A0SD 

AD1A12D 

AD1A24D 

5 

12 

24 

500 

850 

2200 

3.8 

8.0 

16.0 

0.5 

1.0 

2.0 

10 Watts 
150 VDC 

0.5 Amps 

250 



9 a 

6 


2A 

AD2A05 

AD2A12 

AD2A24 

AD2A05D 

AD2A12D 

AD2A24D 

5 

12 

24 

200 

500 

1750 

3.8 

8.0 

16.0 

0.5 

1.0 

2.0 

10 Watts 
150 VDC 
0.5 Amps 

250 

1 

i 


9 8 

L_^ °..1 




' 

IB 

ADI BOS 
AD1B12 
AD1B24 

AD1B05D 

AD1B12D 

AD1B24D 

5 

12 

24 

500 

500 

1750 

3.8 

8.0 

16.0 

0.5 

1.0 

2.0 

10 Watts 
150 VDC 
0.5 Amps 

250 

■ 

1 

1 

9 

1 

— 

1' 

a 

1C 

ADI COS 

ADI Cl 2 
AD1C24 

AD1C0SD 

ADI Cl 2D 
AD1C24D 

5 

12 

24 

200 

500 

1750 

3.8 

8.0 

16.0 

0.5 

1.0 

2.0 

3 Watts 
100 VDC 
0.25 Amps 

250 

f 

! 6 

1 

lAHg 

Wet 

AD1A05HG 

AD1A12HG 

AD1A24HG 

AD1A05HGD 

AD1A12HGD 

AD1A24HGD 

5 

12 

24 

90 

360 

1440 

4.0 

9.0 

18.0 

0.5 

1.0 

2.0 

50 Watts 
100 VDC 
2.0 Amps 

1000 

UP 

4 13 9 

12 6 

1A 

Mini 

SIP 

SD1A0S 

SD1A12 

SD1A24 

SD1A05D 

SD1A12D 

SD1A24D 

5 

12 

24 

500 

850 

2200 

3.8 

8.0 

16.0 

0.5 

1.0 

2.0 

10 Watts 
150 VDC 
0.5 Amps 

250 

i , 

1+3 5 7 


1A 

Micro 

SIP 

SH1A05 

SH1A12 

SH1A24 

N/A 

5 

12 

24 

500 

1800 

1800 

3.8 

8.0 

16.0 

0.5 

1.0 

2.0 

10 Watts 
100 VDC 
0.5 Amps 

200 



“T” SERIES • Most Economical High Quality Relay 

• Axial Leads for Flexible Mounting 

• Formed Leads for P.C. Board Mounting 


Contact 

Form 

Part Number 

Coil 

VDC 

Coil 

Res. 

Must 

Operate 

Must 

Release 

Contact 

Ratings 

Break 

Down 

Voltage 

Axial 

Formed 

(I.OO'' Center) 


T0051A500 

TU051A500 

5 

500 

4.0 

0.5 

10 Watts 


1A 

T0121A500 

TU121A500 

12 

500 

9.0 

1.2 

200 VDC 

300 


T0241A2K0 

TU241A2K0 

24 

2000 

18.0 

2.4 

0.5 Amps 



T0052A250 

TU052A250 

5 

250 

4.0 

0.5 

10 Watts 


2A 

T0122A1K0 

TU122A1K0 

12 

1000 

9.0 

1.2 

200 VDC 

300 


T0242A2KO 

TU242A2K0 

24 

2000 

18.0 

2.4 

0.5 Amps 



T0051B250 

TU051B250 

5 

250 

4.0 

0.5 

10 Watts 


1B 

T0121B1KO 

TU121B1KO 

12 

1000 

9.0 

1.2 

200 VDC 

300 


T0241B2K0 

TU241B2K0 

24 

2000 

18.0 

2.4 

0.5 Amps 
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REED RELAYS 


OPEN FRAME REED 
RELAYS (SERIES C AND D) 

I—j-Perfor- 

' 7 ' mance, Low 

ij7rTT7_L Cost Opon 

^ V Frame, PC 

— i’S —H \' Mount Dry Reed 

,=8.6, -j \ Relays 

, •Popularl.OOO" 

-riT X .100" or 1. 000 " 

1 AORIC o X. 150" Pin 

~t Lll -LJJL Spacing 

I • Rigid Poly- 

- r^~r ester Relay 

“ „4 Body with 

: 1 Epoxy Filled 
I Ends 


Specifications 

Form A/B 

Form C 

Power (Resistive Load) 

10 Watts 

3 Watts 

Voltage (Max. Switching) 

200 VDC 

28 VDC 

Voltage (Min. Breakdown) 

300 VDC 

200 VDC 

Current (Max. Switching) 

0.5 Amps 

0.25 Amps 

Current (Max. Carry) 

2.0 Amps 

1.2 Amps 

Capacitance (Typical) 

0.2 Pf 

0.8 Pf. 

Contact Resistance 



(Max. Initial) 

0.2 Ohms 

0.2 Ohms 

Operate Time (Typical) 

0.5 ms 

0.5 ms 

Release Time (Typical) 

0.2/0.5 ms 

0.5 ms 

Insulation Resistance 



(Min.) 

10’®Ohms 

10’ Ohms 

Life (Low Level) 

100 X 10* 

50 X 10‘ 


Ooer. 

Oper. 

Life (Rated Load) 

10 X 10« 

5 X 10‘ 


Oper. 

Oper. 

Temperature 

Vibration 

Shock 

-40OC to +850C 

20G to 2000 Hz 

50G (S 11 MS Duration 


ENCAPSULATED 
REED RELAYS 
(SERIES I AND J) 

• Total Environmental Protection 

• A Wide Variety of Coil and Contact 
Arrangement Available 



Part Number | 

C 

End 

Coil 

D 

Side 

Coil 

C051A2R0 

D051A2R0 

C121A2R0 

D121A2R0 

C241A2R0 

D241A2R0 

C052A2R0 

D052A2R0 

C122A2R0 

D122A2R0 

C242A2RO 

D242A2R0 

C054A2R0 

D054A2R0 

C124A2R0 

D124A2R0 

C244A2RO 

D244A2R0 

C051B2RO 

D051B2R0 

C121B2R0 

D121B2R0 

C241B2R0 

D241B2R0 

0051C2R0 

D051C2R0 

0121C2R0 

D121C2R0 

024102R0 

D241C2R0 

005202RO 

D052C2R0 

012202R0 

D122C2R0 

024202R0 

D242C2R0 

0051K3R0 

D051K3R0 

C121K2R0 

D121K2R0 

0241K3R0 

no/nv-jon 








Coil 

Max. 

Min. 


Schematic 

Norn. 

Res. 

Pick¬ 

Drop¬ 


Top View 

Coil 

(Ohms) 

up 

out 

Width 

i 

VDC 

±10% 

VDC 

VDC 

(X) 

End Coil 



Specifications 

Form A/B 

Form C 

Power (Resistive Load) 

10 Watts 

3 Watts 

Voltage (Max. Switching) 

200 VDC 

28 VDC 

Voltage (Min. Breakdown) 

300 VDC 

200 VDC 

Current (Max. Switching) 

0.5 Amps 

0.25 Amps 

Current (Max. Carry) 

2.0 Amps 

1.2 Amps 

Capacitance (Typical) 

0.2 Pf 

0.8 Pf 

Contact Resistance 



(Max. Initial) 

0.2 Ohms 

0.2 Ohms 

Operate Time (Typical) 

0.5 ms 

0.5 ms 

Release Time (Typical) 

0.2/0.5 ms 

0.5 ms 

Insulation Resistance 



(Min.) 

IQi’Ohms 

10’ Ohms 

Life (Low Level) 

100 X10* 

50 X 10^ 


Oper. 

Oper. 

Life (Rated Load) 

10 X 10‘ 

5 X 10‘ 


Oper. 

Oper. 

Temperature 

-40OCto -|-85°C 

Vibration 

20G to 2000 Hz 

Shock 

50G @ 11 MS Duration 


I242A2R0 


I053A2R0 

I123A2R0 


I243A3R0 


I054A2R0 


I124A2R0 


NOTE: 

1. Electro-static shielding (E) is optional. 

2. On latching relays, ( + ) indicates set positive. 


EEM 1989 


I244A2R0 

J244A2R0 

1051B2R0 

J051B2R0 

I121B2R0 

J121B2R0 



I241B2R0 

J241B2R0 

I052F2R0 

J052F2R0 

I122F2R0 

J122F2R0 

I242F3R0 

J242F3R0 

I051C2R0 

J051C2R0 

I121C2R0 

J121C2R0 

1241C2R0 

J241C2R0 

I052C2R0 

J052C2R0 

I122C2R0 

J122C2R0 

I242C2R0 

J242C2R0 

I054C2R0 

J054C2R0 

I124C2R0 

J124C2R0 

I244C2R0 

J244C2R0 


1A I051K3R0 
Latch- I121K2R0 
ina 1241K3R0 


J051K3R0 

J121K2R0 

J241K3R0 
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REED RELAYS 


HIGH POWER SERIES 

• Miniature High Power Reed Relays. 50W Contact Rating. 

• Open Frame, Encapsulated and Axial Lead Packages are Available 

HIGH VOLTAGE SERIES 

• Miniature High Voltage Reed Relays 

• Meets FCC Part 68 Voltage Breakdown Requirement 

• Open Frame, Encapsulated and Axial Lead Packages are Available 

MERCURY WETTED SERIES 

• Miniature Reed Relay with Mercury Wetted Contacts 

• No Contact Bounce 

• 50 Watts Contact Rating 

• Open Frame, Encapsulated and Axial Lead Packages are Available 


Specifications 

High Power 

High Voltage 

Mercury Wetted | 

Form A 

Form C 

Power (Resistive Load) 

50 Watts 

25 Watts 

50 Watts 

50 Watts 

Voltage (Max. Switching) 

200 VDC 

1000 VDC 

500 VDC 

500 VDC 

Voltage (Min. Breakdown) 

300 VDC 

2500 VDC 

1500 VDC 

1500 VDC 

Current (Max. Switching) 

1 Amp 

1 Amp 

2 Amps 

1 Amp 

Current (Max. Carry) 

2 Amps 

2 Amps 

3 Amps 

2 Amps 

Capacitance (Typicai) 

0.2 Pf 

0.2 Pf 

0.3 Pf 

0.7 Pf 

Contact Resistance (Max. Initiai Typ.) 

0.5 Ohms 

0.2 Ohms 

0.07 Ohms 

0.07 Ohms 

Operate Time (Typicai) 

0.5 ms 

0.5 ms 

1.5 ms 

2.0 ms 

Release Time (Typicai) 

0.5 ms 

0.2 ms 

1.0 ms 

2.0 ms 

Insulation Resistance (Min. Typ) 

10’® Ohms 

10’° Ohms 

10’® Ohms 

10’ Ohms 

Life (Medium Load) 

10 X 10® Oper 

100 X 10® Oper. 

10® Oper. 

10® Oper. 

Life (Rated Load) 

1x10® Oper 

10 X 10® Oper 

5 X 107 Oper. 

5x10® Oper. 


OPEN FRAME 



ENCAPSULATED 



Note: Dimension for 2 Form C Mercury Encapsu¬ 
lated Relays. Length: 1.175, Width: .600. Height: 
.375. 


PART NUMBERS AND OPERATING CHARACTERISTICS (@ 25°C) 


Contact 

Form 

Norn. 

Coil 

VDC 

Max. 

Pick-up 

VDC 

Min. 

Drop¬ 

out 

VDC 

High Power 


High Voltage 

Mercury Wetted* 


Coil 

Res. 

(Ohms) 

±10% 

Part Number 

Coil 

Res. 

(Ohms) 

±10% 

Part Number 

Coil 

Res. 

(Ohms) 

±10% 

Part Number 

Open 

Frame 

Encapsu¬ 

lated 

Open 

Frame 

Encapsu¬ 

lated 

Open 

Frame 

Encapsu¬ 

lated 

1A 

5 

3.8 

0.5 

500 

C051A2TO 

I051A2TO 

500 

C051A2HO 

1051A2HO 

mm 

C051A1MO 

I051A1MO 

o • 0'°’’’” 

2 3 1 

6 

4.5 

0.6 

125 

C061A1TO 

I061A1T0 

125 

C061A1HO 

I061A1HO 

■B 

C061A1MO 

I061A1MO 

12 

9.0 

1.2 

750 

C121A1TO 

I121A1TO 

1000 

C121A2HO 

I121A2HO 

|||Q3|| 

C121A1MO 

I121A1MO 

24 

18.0 

2.4 

2000 

C241A2TO 

1241A2TO 

2000 

C241A2HO 

I241A2HO 


C241A2MO 

I241A2MO 

2A 

5 

3.8 

0.5 

100 

C052A1TO 

I052A1TO 

100 

C052A1HO 

I052A1HO 


C052A1MO 

I052A1MO 


6 

4.5 

0.6 

100 

C062A1TO 

I062A1TO 

100 

C062A1HO 

I062A1HO 


C062A1MO 

I062A1MO 

12 

9.0 

1.2 

300 

C122A1TO 

I122A1TO 

750 

C122A2HO 

I122A2HO 


C122A1MO 

I122A1MO 

24 

18.0 

2.4 

1500 

C242A2TO 

I242A2TO 

1500 

C242A2HO 

I242A2HO 




1C 

5 

4.0 

0.5 

— 

NA 

— 

— 

— 

— 




■■ 

12 

9.0 

1.2 

— 

NA 

— 

— 

— 

- 


C121 Cl MO 

1121 Cl MO 

24 

18.0 

2.4 

— 

NA 

— 

— 

— 

— 

HS3EI 



2C 

5 

4.0 

0.5 

— 

NA 

— 

— 

— 

— 

75 




12 

9.0 

1.2 

— 

NA 

— 

— 

— 

— 


C122C1MO 

I122C1MO 

24 

18.0 

2.4 

- 

NA 

- 

- 

- 

- 

1200 

C242C1MO 


i-TT-i 

2 6 3 1 


* Mercury wetted relays should be mourited within ±30® from vertical position. 


AXIAL LEAD SERIES 

• Encapsulated Axial Lead Reed Relays 

• Axial Leads Allows Various Mounting Configurations. 

• Total Environmental Protection 

• Nickel Plated Metal Tube Provides Magnetic Shielding 

• Formed Leads are Also Available 

SPECIAL RELAY DESIGN 

American Relays, Inc. is a custom relay specialist. Our major 
objective is to design and build parts that fulfill special require¬ 
ments for the reed relay user. 


• 1 Form A, 2 Form A, 1 Form B, 1 Form C and 2 Form C 
Types are Available 

• Various Contact Ratings Available 

• Contact American Relays, Inc. for Specific Part Numbers 
and Additional Options 


Our facility is designed and equipped for prompt, systematic 
processing of samples, prototype and production orders. 
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PROTECTIVE COMPONENTS (FUSES. CIRCUIT BREAKERS) 


4300 


610 East Tenth Street 
Oakland, CA 94606 
FAX: (415) 



1220 Olympic Boulevard 
Santa Monica, CA 90404 
Tel: (213) 452-8002 



(415) 834-5888 


ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 

Duracell 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 


COUNTERS 

Hecon 

Kessler-Ellis 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 


FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 


FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
ID! 
lEE 
Ledu 
Luxo 
Leecraft 


RELAYS 

Aleph International 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 


RESISTORS & 
NETWORKS 
R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 


TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron>Beau 

Weidmuller 


TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xcelite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 


3NNECTORS 

Mag-Lite 

Stanley 

SWITCHES 

Thordarson 

T Had 

AMP 

Arrow Hart 

U.T.C. 

Amphenol 


AMP 

Cablewave 

OUTLET STRIPS 

C& K 

TUBES 

E.F. Johnson 

Waber 

Cherry Electric 

Eimac 

Kulka 


G.C. 

G.E. 

Manhattan 


McGill 

National 

Paladin 

POT’S & CONTROLS 

Omron 

Raytheon 

Panduit 

Bourns 

Oslo 

R.C.A. 

Pomona 

Clarostat 

Otto 

Varian (Klystrons) 

Superior 

Ohmite 

Switchcraft 

TUBING 

Switchcraft 


Unimax 

Alpha 


Electrovert 

Heli-Tube 

Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 
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RELAY SELECTION GUIDE - 

• ^ # 


Low Profile Relays 


SERIES 

AZ5 

AZ7 

AZ 820 

AZ 830 

AZ 830P 

AZ 835 

FEATURES 

• High Sensitivity 

• Subminiature Size 

• Low Cost 

• Meets FCC Part 
68.302 and 68.304 

• Meets FCC 1500V 
Surge Requirement 

• Low Profile 

• High Sensitivity 

• Ag-Pd Contacts 
Available 

• Meets FCC Part 
68.302 and 68.304 

• Bifurcated Pd-Ag 
Contacts 

• Low Profile 

• Dip Package 

• Meets FCC Part 
68.302 and 68.304 

• Polarized Coil 

• Dip Package 

• Bifurcated Contacts 

• Pd-Ag Contacts 
Available 

• Polarized Magnetic 
Bistable (Latching) 
Relay 

• Meets FCC Part 
68.302 and 68.304 

• Dip Package 

• Bifurcated Contacts 

• Pd-Ag Contacts 
Available 

• Low Profile, 

0.32" High 

• High Sensitivity 

• Meets FCC Part 
68.302 

• Latching Versions 
Available 

EPOXY SEALED 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


Form 

1 Form C 

2 and 4 Form C 
Form D Available 

2 Form C 

2 and 4 Form C 

2 and 4 Form C 

2 Form C 

J/) 

Rating 

1A @ 30 VDC 

2A @ 30 VDC 

2A @ 15 VDC 

2 Pole: 2A @ 30 VDC 

2 Pole: 2A @ 30 VDC 

1A @ 30 VDC 

CONTACT 

(Resistive) 

or 125 VAC 

or 50 VAC 

0.5A @ 125 VAC 

or 30 VAC 

1A @ 30 VDC 
or 60 VAC 

0.5A @ 60 VDC 
or 125 VAC 

or 60 VAC 

1A @ 60 VDC 
or 125 VAC 

0.5A @ 120 VDC 
or 240 VAC 

4 Pole: 2A @ 30 VDC 
or 30 VAC 

or 60 VAC 

1A @ 60 VDC 
or 120 VAC 

0.5A @ 120 VDC 
or 240 VAC 

4 Pole; 2A ® 30 VDC 
or 30 VAC 

or 40 VAC 

COIL VOLTAGE 

5. 6, 9, 12, 

24V (DC) 

5. 6, 12, 24, 48V (DC) 

5, 6, 9. 12, 24, 

48V (DC) 

5, 6, 9, 12, 24, 

48V (DC) 

5, 6, 9, 12, 24, 

48V (DC) 

5, 6, 9, 12, 

24V (DC) 

OPERATING 

Standard Coils: 

2 Pole: 

250 mW 

Standard Coils: 

Standard Coils 

Monostable Coil; 

POWER 

220 mW 

190 mW 


200 mW 

Monostable: 

100 mW 

AT PICK UP 

Sensitive Coils: 

4 Pole: 


Sensitive Coils: 

200 mW 

Bistable (Latching) 

VOLTAGE 

100 mW 

310 mW 


100 mW 

Bistable (Latching) Two: 
180 mW 
Sensitive Coils 
Monostable: 

100 mW 

Bistable (Latchi ng) Two: 
90 mW 

Single Coil; 

100 mW 

Bistable (Latching) 
Two Coil: 

130 mW 

DIELECTRIC 

Between Open 

Between All Points: 

Between All Points: 

Between Open 

Between Open 

Between Open 

STRENGTH 

Contacts: 

1000 Vrms 

Coil to Contact: 

1500 Vrms 

1500 Vrms 
Between Open 
Contacts: 

750 Vrms 

1500 Vrms 
Between Open 
Contacts: 

1000 Vrms 

Contacts: 

1000 Vrms 
Between Contact 
Sets: 

1000 Vrms 
Contact to Coil: 

1500 Vrms 

Contacts: 

1000 Vrms 
Between Contact 
Sets; 

1000 Vrms 
Contact to Coil: 
1500 Vrms 

Contacts: 

500 Vrms 
Between Contact 
Sets: 

1000 Vrms 
Contact to Coil: 

1000 Vrms 

TYPICAL LIFE 
OPERATIONS 

Electrical 

5 X 105 - 
1A/30 VDC 

5 X 105 - 
0.5A/125 VAC 

5 X 106 - 
1A/26 VDC 

106 - 

2A/30 VDC 

5 X 105 - 
1A/30 VDC 

5 X 105 - 
2A/30 VDC or 
1A/125 VAC 

2 X 106 - 

1A/30 VDC or 
0.5A/125 VAC 

5 X 105 - 
2A/30 VDC or 
1A/125 VAC 

2 X 106 - 
1A/30 VDC or 
0.5A/125 VAC 

105 - 

1A/30 VDC or 
0.3A/125 VAC 


Mechanical 

5 X 106 

108 

107 

108 

108 

12 X 106 

MAXIMUM SIZE 

0.630 X 0.430 X 

2 Pole 

0.795 X 0.394 x 

2 Pole 

2 Pole 

0.630 X 0.390 X 

IN INCHES 

L X W X H 

0.450 

1.200 X 0.826 X 

0.458 

4 Pole 

1.200 X 0.965 X 
0.458 

0.453 

0.788 X 0.390 x 
0.371 

4 Pole 

1.09 X 0.390 X 0.390 

0.788 X 0.390 x 0.366 
4 Pole 

1.39 X 0.390 X 0.390 

0.315 

TERMINALS | PC 

X 

X 

X 

X 

X 

X 

1 Solder/Plug4n 

- 

- 

- 

- 

- 

- 

UL/CSA/VDE 

UL/CSA 

UL/CSA 

UL/CSA 

UL/CSA 

UL/CSA 

UL/CSA 
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AZ 845 

AZ 2530/2531 

• Micro Miniature 

Size 

• High Sensitivity 

• Meets FCC Part 
68.302 

• Bistable (Latching) 
Versions Available 

• Low Profile 

• High Insulation 
Resistance 

• High Sensitivity 

• Long Life 

Yes 

Yes 

2 Form C 

1 and 2 Form C 

1A @ 30 VDC 
or 60 VAC 

0.5A @ 125 VAC 

2A @ 26 VDC 

1A @ 120 VAC 

3, 5, 6, 9, 12, 

24V (DC) 

5. 6, 12, 24, 48V (DC) 

Monostable Coil; 

79 mW (3*12 VDC) 

113 mW (24 VDC) 
Bistable (Latching) 
Two Coil: 

113 mW (3-12 VDC) 
169 mW (24 VDC) 

Standard 

1 Form C: 125 mW 
Sensitive 

1 Form C: 80 mW 

Standard 

2 Form C: 250 mVy 

Between Open 
Contacts: 
750Vrms 
Between Contact 
Sets; 

1000 Vrms 
Contact to Coil: 

1000 Vrms 

Contact to Contact: 
500 Vrms 

Contact to Coil; 

500 Vrms 

2 X 105 - 1A/30 VDC 
105 - 0.5 A/125 VAC 

106 - 

1A/26VDCor 
0.5A/115 VAC 

2 X 105 - 
2A/26 VDC or 

1 A/115 VAC 

5 X 107 

107 

0.551 X 0.354 X 
0.158 

1 Pole 

1.090 X 0.593 X 
0.445 

2 Pole 

1.090 X 0.888 X 
0.445 

X 

X 

- 

- 

UL/CSA 

UL/CSA 


General Purpose Relays 


SERIES 

AZ3 

AZ4 

AZ8 

AZ 420 

FEATURES 

• Ultra High 

Sensitivity 

• Wide Switching 
Range 

• Rugged 

Construction 

• Subminiature Size 

• Low Cost 

• Rugged 

Construction 

• Meets FCC Part 
68.302 and 68.304 

• Wide Switching 
Range 

• High Sensitivity 

• Subminiature Size 

• Low Cost 

• Wide Switching 
Range 

• Class F (155°C) 
Version Available 

• Versatile Contact 
Configurations 

• Wide Switching 
Range 

• High Sensitivity 

• Long Life 

EPOXY SEALED 

Yes 

Yes 

Yes 

Yes 


Form 

1 Form C 

1 Form C 

1 Form A and C 

1-6 Form C 

Forms A, B, & D 
Available 


Rating 

3A @ 30 VDC 

3A @ 30 VDC 

Form A 

2A ® 28 VDC 

G 

(Resistive) 

or 240 VAC 

or 125 VAC 

10A @ 30 VDC 

or 115 VAC 


5A @ 30 VDC 

5A @ 30 VDC 

or 120 VAC 

3A @ 30 VDC 

Z 

o 

o 


or 240 VAC 

10A @ 30 VDC 
or 240 VAC 

or 125 VAC 

Form C 

3A @ 30 VDC 
or 200 VAC 

6A @ 30 VDC 
or 300 VAC 

or 115 VAC 

7.5A @ 30 VDC 
or 115 VAC 

COIL VOLTAGE 

6, 12, 24. 48V (DC) 

5, 6, 9, 12, 24, 

48V (DC) 

5, 6, 9, 12, 24, 

48V (DC) 

3 thru 115V (DC) 

OPERATING 

3 & 5A Contact: 

230 mW 

110 to 210 mW 

Standard Coils: 

POWER 

70 mW 


Standard Coil: 

450 to 850 mW 

AT PICK UP 

10A Contact: 


210 mW 

Sensitive Coils: 

VOLTAGE 

150 mW 


Sensitive Coil: 

110 mW to 140 mW 

40 mW per pole, 

25 mW per pole 
Available 

DIELECTRIC 

Between All Points: 

Contact to Contact: 

Contact to Contact: 

Between All Points: 

STRENGTH 

1500 Vrms 
Contact to Contact: 
750 Vrms 

1000 Vrms 
Contact to Coil: 
1500 Vrms 

750 Vrms 
Contact to Coil: 
2000 Vrms 

1000 Vrms 

1500 Vrms 
Versions Available 

TYPICAL LIFE 
OPERATIONS 

Electrical 

2 X 105 
(at rated load) 

105 

(at rated load) 

(LD) 105 - 
3A/120 VAC 

5 X 105 - 
3A/24 VDC 
(MD) 105 - 
6A/24 VDC or 

120 VAC 
(HD) 5 X 10^ - 
10A/30 VDC or 

120 VAC 

1 X 108 - 

10 mA/6 VDC 

1.5 X 106 - 
2A/28 VDC or 

115 VAC 

2 X 105 - 

5A/28 VDC or 

115 VAC 

1 X 105 - 
7.5A/28 VDC or 

115 VAC 


Mechanical 

5 X 106 

107 

b 

X 

CVJ 

5 X 108 

MAXIMUM SIZE 

1.210 X 0.750 X 

0.866 X 0.635 x 

0.830 X 0.630 X 

2 Pole 

IN INCHES 

L X W X H 

1.190 

■ 1 

0.745 

0.560 

0.940 X 0.735 x 
1.230 

6 Pole 

1.395 X 0.735 x 
1.230 

TERMINALS | PC 

X 

X 

X 

X 

1 Solder/Plug-in 

- 

- 

- 

X 

UL/CSA/VDE 

UL/CSA 

UL/CSA 

UL/CSA 

UL/CSA 
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B-1430 


AZ 


^ 0 



Power Relays 


SERIES 

AZ690 

AZ 695 

AZ 730 

AZ735 

AZ 2100 

FEATURES 

• High Dielectric 
Strength, 4000 Vrms 

• Complete List of 
International 

Approvals 

• 10 Amp Switching 
Capability in 

Compact Size 

• Utilizes only 0.18 Sq. 
in. of PCB Area 

• 5 Amp Switching in 
Miniature Size 

• High Dielectric 
Strength, 3000 Vrms 

• High Sensitivity 

• High Dielectric 
Strength, 4000 Vrms 

• Complete List of 
International 

Approvals 

• 8 Amp Switching 
Capability in 

Compact Size 

• High Dielectric 
Strength, 5000 Vrms 

• Complete List of 
International 

Approvals 

• 16 Amp Switching 
Capability in 

Compact Size 

• Oversize Contact 
Switching Up to 

30 Amps 

• Versatility of Both PC 
and .250" Fast-On 

Tabs for Contacts 

• Complete UL and 

CSA Approvals 

• Class F (155°C) 

Version Available 

EPOXY SEALED 

Yes 

Yes 

Yes 

Yes 

Yes 

CONTACTS 

Form 

1 Form A, B, or C 

1 Form A 

2 Form A, B, or C 

1 Form A or C 

1 Form A, B, or C 

Rating 

(Resistive) 

10A @ 30 VDC 
or 200 VAC 

1/4 HP 120 VAC 
Motor Load 

5A @ 30 VDC 
or 250 VAC 

8A @ 30 VDC 
or 120 VAC 

1/8 HP 120 VAC 
Motor Load 

16A @ 30 VDC 
or 200 VAC 

1/2 HP 120 VAC 
Motor Load 

A300 Pilot Duty 

TV5 Rating 

Form A - 
30A @ 30 VDC 
or 240 VAC 

Form B - 
15A (@ 30 VDC 
or 300 VAC 

Form C (NO)- 
20A @ 30 VDC 
or 300 VAC 

COIL VOLTAGE 

5, 6, 12, 24, 48V (DC) 

5, 6, 9, 12, 18, 24V (DC) 

5, 6, 12,24, 48V (DC) 

6, 12, 24, 48V (DC) 

5, 6, 9, 12, 16, 18, 24, 

48, 70, 110V (DC) 

OPERATING 

POWER 

AT PICK UP 
VOLTAGE 

Standard Coils: 

350 mW 
Sensitive Coils: 

250 mW 

100 mW 

Standard Coils: 

350 mW 
Sensitive Coils: 

250 mW 

350 mW 

500mW 

DIELECTRIC 

STRENGTH 

Coil to Contact; 

4000 Vrms 

Between Open Contact: 
1000 Vrms 

Contact to Contact: 

750 Vrms 

Coil to Contact; 

3000 Vrms 

Coil to Contact; 

4000 Vrms 

Contact to Contact: 
2500 Vrms 
Between Open 
Contacts: 

1000 Vrms 

Coil to Contact; 

5000 Vrms 

Between Open Contact: 
1000 Vrms 

10,000 V Surge, Max., 

40 Micro Seconds, 
Contact to Coil 

Coil to Contact: 

2500 Vrms 
Between Open 
Contacts: 

1500 Vrms 

TYPICAL LIFE 
OPERATIONS 

Electrical 

5 X 104 - 
10A/30 VDC or 

115 VAC 

2 X 105 - 

8A/250 VAC 

105 _ 

5A/30 VDC or 

250 VAC 

105 

8A/30 VDC 

2 X 105 - 
8A/115 VAC or 
6A/250 VAC 

105 - 

16A/30 VDC 

2 X 105 - 
16A/120 VAC 

105 _ 

14A/250 VAC 

105 

(at rated load) 

Mechanical 

3 X 107 

X 

o 

3 X 107 

107 

107 

MAXIMUM SIZE 

IN INCHES 

L X W X H 

SLIMPAK — 

1.110 X 0.467 X 1.030 
THINPAK — 

1.110 X 1.030 X 0.441 

0.690 X 0.256 x 0.492 

1.110 X 0.496 X 1.030 

1.110 X 0.469 X 1.040 

OPEN 

1.200 X 0.970 X 0.618 
ENCASED 

1..270 X 1.080 X 1.100 

TERMINALS | PC 

X 

X 

X 

X 

X 

1 Solder/Plug-in 

- 

- 

- 

- 

Quick Connect 

UL/CSA/VDE 

UL/CSA/VDE 

UL/CSA 

UL/CSA/VDE 

UL/CSA/VDE 

UL/CSA 
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Hie AZ 695: This Sensitive 5 Amp 
Relay Reaulres Less Space Tht 
Provides More 
Performance 


Features Vn| 

• Extremely Small iHHRM 
Footprint Utilizing 

Only 0.18 Square Inch of PCB Area 

• Thin Vertical Profile Only 0.256" Wide 

• 1 Form A Contact with up to 5 Amp Switching 
Capability 

• High Sensitivity, 100 mW Pickup 

• Dielectric Strength 3000 Vrms Contact to Coil 

• Coils to 24 VDC 

• Epoxy Sealed for Automatic Wave Soldering 
and Cleaning 

• Sockets are also Available 

• UL File E44211: CSA LR 36664 


AMERICAN ZETTLER, INC 


AUSO VIEJO, CA 92656 • PHONE: (714) 831-5000 • FAX: (714) 831-8548 


75 COLUMBIA 


Fr More Information 


—or samples— 


on These New Products 


or Any American Zettler 


Relays, Call our 


Engineering Hotline: 


The AZ 845: The Industry’s 
Smallest Relay Sets the 
Standard In Pefermance and 
Space Ecenemy. 


• Micro Miniature Size; .158 inches (4 mm) in height: 
.551 inches (14 mm) in length; .354 inches (9 mm) 
in width 

• High Sensitivity, 79 mW Pick Up 

• Monostable and Bistable (Latching) Two Coil 
Versions Available 

• Meets FCC Part 68.302 1500 V Lightning Surge 

• OIL Terminal Layout, Fits 10 Pin 1C Socket 

• Epoxy Sealed for Automatic Wave Soldering 
and Cleaning 

• UL File E43203: CSA LR 36664 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B> 





















4500 


RELAYS 


4500 


Aromat Relay Selector Chart 



DS2Y-RELAY 


DF-RELAY 


TQ-RELAY 


TF-RELAY 


DS Relay option 


• Ultra-small size 

• High sensitivity 

• 1,500V FCC 

• 4 pole model 
available 


• Smaller than 
most 2 form 
C relays 

• High sensitivj- 


• Most sensitivity 

• Ultra-small size 

• 1,500Y FCC 


• 1,500V FCC 
surge satisfied 

• High sensitivity 

• High switching 
power 

• M.B.B. contact 
available 


• High sensitivity 

• 2 Form C contact 

• 1,500V FCC 

• Sealed construc¬ 
tion 


Gold-clad silver 


Gold-clad silver 


(Silver palladium) 


(Single) 5x10® 


(Latching) 10® 


1 .OOOVrms 
(500 Vrms forPSI-S) 


750Vrms 


750Vrms 


500Vrms 


750Vrms 


1,OOOVrms 


1,OOOVrms 


1,OOOVrms 


1,000Vrms 


500Vrms 


1,500Vrms 

(1,000 Vrms tor DSI-S) 


1,OOOVrms 


1,OOOVrms 


1,000Vrms 


1 .OOOVrms 


M type 

(Single) 400mW 
(-li) 360mW 
S type 

(Single) 200mW 
(-SL2) 180 mW 


(Single) 

(2C) 140mW 
(4C) 280mW 
(-L2) 200mW 


80mW (DC 3 to 

12V) 

140mW (DC 24V) 
360mW (DC48V) 


(Single) 200mW 
(300mW: 48V) 
(-L2) 180mW 

(360mW: 48V) 


(Single) 200mW 
(-L) lOOmW 
(-L2) 200mW 


Note: Meaning of symbol marks ^: PC board terminal; ^ : Plug-in; ; Top-mounting; ^: Top-mounting with PC board terminals 
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Aromat Relay Selector Chart 



RF-RELAY RK-RELAY RG-RELAY DK-RELAY SEB-RELAY STE-RELAY 



' Excellent high 
frequency 
High reliability 
and long life 
' Flux-resistant 
molded con¬ 
struction 


» Excellent high 
frequency char¬ 
acteristics 
* High sensitivity 
in small size 


• Excellent high 
frequency 

' Wide selec¬ 
tion 

• 1A24VDC 


» Large capacity 
in small size 
► High sensitivity 
* High breakdown 
voltage 



03 Relay option 

• High sensitivity 

• High vibration 
and shock 
resistance 

• Low thermal 
electromotive 
force 


[Q Relay option 

Large capacity 
in small size 
Capable of 
switching field 
inductive loads 
• High inrush 
capability 



• 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 

(Stationary contact) 
Gold-plated nickel silver 
(Movable contact) 
Gold-clad phos¬ 
phorus bronze 

Gold-clad silver 

Gold-clad silver 

Gold flash over 
silver alloy 

Gold-clad 
silver alloy 

Gold flash 
over silver alloy 

0.01 A 24 V DC 

0.01A24VDC: 

. 

i' A 24 v bc. 

1 1 

10A 250VAC 10A30VDC 

4 A 250 V AC 

8 A 250 V AC 

30 jiA 3 mA DC 




100 pA 100 mV 

1 mA 1 V 

1C 

1C 

1C. 2C 

la 

2a2b. 4a 

lalb, 2a 

10® 

3x10® 

10® 

10® 

10® 

10® 

5x10® 

5x10® 

b 

X 

5x10" 

10® 

10" 

1 .OOOVrms 

500Vrms 

1,OOOVrms 

1,OOOVrms 

750Vrms 

1,200Vrms 

- 

— 

— 

4,OOOVrms 

1 .OOOVrms 

2,000Vrms 

2,OOOVrms 

1,000Vrms 

2,000Vrms 

4,OOOVrms 

1,SOOVrms 

3,750Vrms 

Between contacts and 
ground: SOOVrms; Between 
ground andcoi 1;2,000Vrms 

SOOVrms 

500Vrms 

- 

- 

- 

- 

- 

- 

- 


6,000V surge 

(DC) 5, 6. 9, 12, 
24, 48V 

(DC) 3, 5, 6, 9, 

12, 24V 

(DC) 3, 5, 6, 9, 

12, 24, 48V 

(DC) 3, 5, 6, 9, 

12, 24V 

(DC) 3, 5, 6, 12, 
24, 48V 

(DC) 3, 5, 6, 9, 12, 
24, 48V 

450mW 

(Single) 200mW 
(-L) 200mW 
(-L2) 400mW 

(Single) 350 to 

400mW 
(-L) 180 to 

200mW 
(-L2) 350 to 

400mW 

200mW 

1 _ 

192 to 355mW 

1 _ 

240mW 


Note: Meaning of symbol marks ^: PC board t 
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Anmiat Relay Selector Chart 



JM-RELAY 


JR-RELAY 


JB-RELAY 


JY-RELAY 


JE-RELAY 




mmw^m 




• 16A type available 

• Wide insula¬ 
tion distance 

• High inrush 
current capa¬ 
bility 


Super welding 
resistance 
High surge 
resistance 
Compact high 
capacity relay 
for inductive 
load 


5A, 10A types 
Class B coil type 
available 
High dielectric 
withstanding: 
5,000V surge 


High dielectric 
withstanding 
10,000V surge 
Large capacity 
8A in compact 
size 


Compact size 
High contact 
capacity 
Safety-oriented 
design 

Close mounting 
type available 


Silver alloy 


Silver alloy 


Silver alloy 


Silver alloy 


Silver alloy 


SOOVrms 


1 .OOOVrms 


1,000Vrms 


1,000Vrms 


750V rms 


3,000Vrms 


1,500Vrms 


2,000Vrms 


2,500Vrms 


5,OOOVrms 


5,OOOVrms 


10,000V surge 


5,000V surge 


(Up to 24V DC) 
480mW 
(48V DC) 
560mW 


530mW 


400mW 


400mW 


y y#* y 


Note: Meaning of symbol marks 'jr : PC board terminal; ^ : Plug-In; J|^ : Top-mounting; ^ : Top-mounting with PC board terminals 
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JC-RELAY j JT-RELAY i JA-RELAY JH-RELAY CA-RELAY HB-RELAY 


► Class B coil type • High switching 


available 

• TV-rated type 
available 

• High dielectric 
withstanding: 
10,000V surge 


capacity 

• Open, Dust cover. 
Sealed types 
available 

• Class B coil type 
available 


' High switching 
capacity 55A 
inrush, 15A 
steady 

» TV-rated type 
available 


High dielectric 
withstanding: 
10,000V surge 
High inrush 
resistance 


• Small size 

• Light weight 

• Completely water 
tight 

• Automotive 
direct plug-in 


DIP terminal 
Flux-resistant 
Ag-Pd contacts 
type available 


Silver alloy 


15 A 250 V AC 
I [lb A 250 V AC 

F= R^Vac 


Silver alloy 


2 0 A 30 V DC 

n 10 A. 

30 V DC 


la I fNial iNy 


Silver alloy 


Silver alloy 


30 A 

250 V AC 20 A 

n 2 50 V A C 15 A 

rR 250 V AC 


ria l rzal k^lbl 


Silver alloy 


Silver nickel 
(Silver palladium) 


1 2a lalb 

la, 1C 

la, 1b, 1C 

10^ 

10® 

10® 

5x10® 

10' 

5x10® 

2,000Vrms 

1,500Vrms 

1,000Vrms 

2,000Vrms 

- 

— 

4,000Vrms 

1,500Vrms 

2,000Vrms 


I 2a 1 23 
10^ 

5x10^ 

2,000Vrms 

2,000Vrms 

5,000Vrms 


la, 1b 
10^ 

2x10^ 

SOOVrms 


SOOVrms 

SOOVrms 

1,000Vrms 


10,000V surge 

(DC) 6, 12, 24, 
48V 


(DC) 5, 6, 9, 12, 
15, 18, 24V 


5,000V surge 

(DC) 6, 12, 24V 
(AC) 6, 12, 24, 
115V 


10,000V surge 

(DC) 6, 12, 24, 

48, 110V 
(AC) 6, 12, 24, 

48, 120, 220, 240V 


(DC) 5, 9, 12, 24V 


(DC) 3, 5, 6, 12, 
24, 48V 


(la) 0.9W 
(2a, lalb) 1W 


(DC) 1.2W 
(AC) 1.3VA 



(DC) 1.9W 
(AC) 3.2VA 


4-f- 



(1C) 360mW 
(2C) 576mW 
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Wide applica- j 
tions 1 

Versatile range | 
Foot print com- i 
patible with 
competitive types 


Large capacity 
Compact size 
Foot print com¬ 
patible with 
competitive types 


• Compact size 

• AC coils 


Long life 
Foot print com¬ 
patible with 
competitive types 


• Large capacity 
20A 


• Direct motor 
drive by 1C 
output 

• Surge suppre- 
sion circuit in¬ 
corporated 

• Screw terminals 


Silver-cadmium- 

oxide 


Gold-flashed 
silver alloy 


Silver alloy 


Silver alloy 


Silver nickel 


. 10 A 
' 240 V AC 
Y contact 


15 A 120 VAC 
X contac t , 


4X, 3X1Y, 2X2Y 


2x105 


(AC) 5x10' 


(HP31, 32) I.OOOVrms 
(HP33) 2,000Vrms 


700Vrms 


I.OOOVrms 


2,000Vrms 


750Vrms 


2,500Vrms 


1 .SOOVrms 


2,000Vrms 


700Vrms 


2,000Vrms 


1,SOOVrms 


1,SOOVrms 


1,SOOVrms 


2,000Vrms 


2,000Vrms 


1,SOOVrms 


(DC) 360mW 
(AC) 0.9VA 


SOOmW 


Drilling dimensions for 
mounting screw 


Aromat Relay Selector Chart 
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HA-RELAY 


HC-RELAY 


HL-RELAY 


HP-RELAY 


HG-RELAY PC-5 RELAY 
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• Large capacity 
with Form X 
contacts 


• No heat sink 
required 

• Long life 

• Latching types 
available 


• Both slim and 
flat package 

• Zero-voltage 
turn ON and 
zero-current 
turn OFF 

• No chattering 
or bouncing 


• 2 types of 
isolation zero- 
cross reed 
relay 

• Triac use for 
load control 


• Slim type 

• Snubber circuit 
integrated 

• Zero-cross and 
nonzero-cross 


• Input and out¬ 
put modules 
for interfacing 
between CPU 
and load 

• 4 types: lAC, 
OAC, IDC, ODC 








Silver-cadmium- 


Gold flash 


oxide 


silver alloy 


20 A max. 220 V AC 


20 A 



10 A 


5 A 




10 A 





5A 


type 



2 A 1 

5 A 

type 




.Ta. 1 

2A 







_ET 1 

tw>e 

M 



*yp® 


10 A 


^ A 
ty^ 


2 A Input 


module 

■11mA. 


Output 

module 



IX, 2X, 3X, 4X, 

1X1Y. 2X1Y, 2X2Y, 3X1Y 


Z.Sx'lQs 


1a 

10" 


Input module 
Output module 


10 ® 


10 " 


2,500Vrms 


2,500Vrms 


2,500Vrms 


3,000Vrms (HOP5A) 
3.750Vrms (HOP10A) 


3,000Vrms for 
input-output 


1,500Vrms for 
input-output 


3,000Vrms for 
input-output 


4,000Vrms for 
input-output 


6,000V surge 
(HOP10A) 


(AC) 24, 48, 110, 
120, 220, 240V 
(DC) 12, 24, 48V 


(DC) 3, 5, 12, 
24V 


(Input) 

3 to 28VDC 


5.0 to 6.6VA 


HOP5A (Single) (-L2) 
300-360mW 
(-L) 150mW 
HOP10A (Single) (-L2) 
240-280mW 
(-L) 120mW 


HOP 
5 A 


9 - 1 


2A type 


(Input) 

AQ10A1: 

19.2 to 28.8VDC 
AQ10A2, AQ20A2: 
4 to 30VDC 


(Input) 

5, 12, 24 V DC 


(Input module) 

AC: 5mA 

80 to 140 VAC 
DC: 20mA. 

3 to 32VDC 


Input terminals distance 
5.08 mm .200 inch 


Input modulus (lAC, IDC) 
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Aromat RelaySelectar Chart 



• Low on-resistance 

• Control with an input current of 10 mA 




0.5 A 



1 


1.8 A 1 1.5 A 1 0.6 A 0.5 A 

1 1.8 A 1.5 A 1 0.6 A 0.5 A 

180 mW 

180 mW 

0.3 0 0.37 0 2.7 0 6.3 0 

0.5 0 0.7 0 4 0 8 0 

0.6 0 0.74 0 5.5 0 12.4 0 

1 O 1.4 O 8 0 16 0 

1 |iA or less 

1 pA or less 

50 mA 

50 mA 

6 V 

6 V 

1 A 

1 A 

150 mW 

150 mW 


2.3 mA 
5 mA 
0.8 mA 

_ 2.2 mA _ 

2.3 V 
3 V 

0.23 msec. 0.22 msec. 0.13 msec. 0.09 msec. 

1 msec. 1 msec. 1 msec. 1 msec. 

0.07 msec. 0.07 msec. 0.07 msec. 0.08 msec. 

1 msec. 1 msec. 1 msec. 1 msec. 

210 mW 

_ 1,500 VAC __ 

_ -20°C to -H80°C -4T to 176°F _ 

-40°C to +100°C -40T to 212T 

1.3 pF 

__ 3 pF _ 

1,000 MO (min.) 


0.3 msec. 
1 msec. 


2.4 mA 
5 mA 
0.8 mA 

2.2 mA 

2.3 V 
3 V 

0.41 msec. 0.21 msec. 0.18 msec. 
1 msec. 1 msec. 1 msec. 


0.08 msec. 0.08 msec. 0.07 msec. 0.07 msec. 

1 msec. 1 msec. 1 msec. 1 msec. 
210 mW 

__ 1,500 V AC _ 

_ -20°C to +Q0°C -4°F to 176°F _ 

_ -40°C to -H00°C -40T to 212°F _ 

1.3 pF 
3 pF 

1,000 MO (min.) 


Through hole terminal (Bottom view) 


6-0.8 dia, 

6-031 dia. 200 


Surface mount terminal 
Mounting pad (Top view) 


j 300 




‘The values are absolute maximum ratings (25°C 77°F). 
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• High sensitivity (input current of 5 mA) 

400 V 
400 V 


0.1 A 

... , 1. - .J 

0.3 A 

500 mW 
30 Q 
50 O 

1 pA or less 
50 mA 
3 V 
1 A 

75 mW 
1 mA 
3 mA 
0.4 mA 
0.79 mA 
1.25 V 
1.5 V 
0.21 msec. 
0.5 msec. 
0.05 msec. 



For high frequency applications 
Low “off state” leakage current 


40 V 
40 V 


80 V 
80 V 


0.08 A 

ZZIZ]_,_ 

0.3 A _ I 

230 mW 

22 Q 

35 Q _ 

10 nA or less 
50 mA 

_ 3 V 

1 A 

75 mW 


0.05 A 

0.3 A 


36 O 
50 Q 


0.9 mA 
3 mA 
0.4 mA 
0.85 mA 


1.14 V 
1.5 V 
0.10 msec. 
0.3 msec. 
0.03 msec. 


0.2 msec. 

0.1 msec. 

550 mW 

' 280 mW 

1,500 VAC 

1,500 VAC 

-20°C to +80°C -4°F to 176°F 

-20°C to +80°C -4T to 176T 

-40°C to -f 100°C -40T to 212°F 

-40°C to + 100°C -40T to 212°F 

0.8 pF 

0.8 pF 


1.5 pF 

1,000 MQ (min.) 


1.5 pF 

1,000 MO (min.) 


Through hole terminal (Bottom view) 


6-0.8 dia. 
6-031 dia. 


n 

6.4 

.252 








2.54 

100 


Surface mount terminal 
Mounting pad (Top view) 


£tj-d 

rtq._d 


rrr_r 

^ 2 
n~T ' 

.075 

_8.3_ 

.327 

J — t 

1 ’-5 

—^ 059 
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Clare Division Products 


GENERAL 

INSTRUMENT 


Clare“iD(gifiD@P Charl-Relays 





Maximum Switching 




Product 

Name 

Contact Form 

Contact Material 

Power 

(VA) 

Voltage 

(VDC) 

Current 

(A) 

Max. 

Carry 

Current 

(A) 

Nominal Input 
Power (mW) 
Reference 5V 
Version 

Operate 
Time (ms) 
(Typical) 

Life @ Signal 
(10 VDC, 10 ma) 
Level Loads 
(No. Operations) 


CLARE RELAYS FORM A, B 


MRBS 

1A 

RUTHENIUM 

5 

75 

0.15 

1.00 

10 

1.30 

20 X 10‘ 

7Tmm 

2A, 3A 

RUTHENIUM 

5 


0.50 

1.00 

71 

0.50 

100 X 10‘ 


1A, 2A, IB 

RUTHENIUM 

10 


0.50 

1.00 

50 

0.25 

100 X 10‘ 


1A 

RUTHENIUM 


100 

0.50 

1.00 

63 

0.40 

200 X 10‘ 


1A 

RUTHENIUM 



0.50 

1.00 

50 

0.25 

200 X 10^ 


1A,2A, 1B,1A1B,2A2B 

RUTHENIUM 



0.75 

2.00 

175 

0.45 

300 X 10^ 


1ATHRU5A, IB, 2B 

RUTHENIUM 

10 


0.75 

2.00 

73 

0.70 

300 X 10<5 

r3:HUi 

1A 

RUTHENIUM 

10 


0.50 

1.00 

50 

0.25 

100 X 10^ 

SB 

1A, THRU 6A, IB, 2B 

RUTHENIUM 

10 


0.50 

1.00 

111 

1.00 

100 X 10‘ 

mm 

1A THRU 5A 

RUTHENIUM 



0.50 

1.00 

132 

0.50 

100 X 10‘ 

926 

1A 

RUTHENIUM 



0.50 

1.00 

35 

0.50 

100 X 10‘ 


1A 

MERCURY 



0.75 

2.00 

178 

1.20 

200 X 10‘ 


1A 

MERCURY 

30 


0.75 

2.00 

178 

1.20 

200 X 10<^ 


2A 

MERCURY 

30 


0.75 

2.00 

312 

1.20 

200 X 10‘ 


1A THRU 5A, 1B 

MERCURY 

30 


0.75 

2.00 

179 

2.00 

200 X 10‘ 


1ATHRU 5A, IB 

MERCURY 

■■^1 


0.75 

2.00 

179 

1.60 

200 X 10<^ 


1ATHRU5A 

MERCURY 

HHB 


0.75 

2.00 

125 

1.60 

200 X 10‘ 


1A, 2A 

MERCURY 

HEQH 


0.75 

3.00 

75 

1.60 

1000 X 10‘ 


1A THRU 5A 

MERCURY 



0.75 

3.00 

125 

2.00 

1000 X 10‘ 

851 

1A THRU 5A 

MERCURY 

50 


1.00 

3.00 

208 

2.00 

1000 xio‘ 


CLARE RELAYS FORM C 


PRMA 

1C 

RHODIUM 

3 

28 

0.25 

0.50 

179 

1.50 

20 X 10‘ 

922 

1C THRU 4C 

RHODIUM 

3 

28 

0.25 

0.50 

125 

2.00 

20 X 10‘ 

HGZM 

1C, 2C 

MERCURY 

30 

150 

1.00 

2.00 

568 

2.50 

100 X 10« 

LX 

2C 

SILVER-PD, GOLD 

30 

100 

2.00 

3.00 

200 

2.00 

10 X 10^ 

LM44 

2C 

SILVER-PD, GOLD 

30 

100 

2.00 

3.00 

400 

3.00 

10 X 10‘ 

LA 

4C 

SILVER-PD, GOLD 

30 

100 

1.00 

3.00 

1100 

15.00 

100 X 10^ 

LB/LBP 

6C 

SILVER-PD, GOLD 

30 

100 

1.00 

3.00 

1100 

15.00 

100 X 10‘ 

LC 

12A, 6B6C 

SILVER-PD, GOLD 

30 

100 

1.00 

3.00 

1100 

15.00 

100 X 10‘ 

MHC 

1C, 2C 

MERCURY 

50 

350 

1.00 

3.00 

161 

2.00 

1000 X 10^ 

HGJM 

1C, 2C 

MERCURY 

100 

500 

2.00 

5.00 

200 

1.00 

2000 X 10‘ 

HGWM 

1C, 2C, ID, 2D 

MERCURY 

100 

500 

2.00 

5.00 

213 

1.00 

2000 X 10^ 

HGRM 

1C, 2C, ID, 2D 

MERCURY 

100 

500 

2.00 

5.00 

357 

1.75 

2000 X 10^ 

HGSM 

1C, 2C, ID, 2D 

MERCURY 

100 

500 

2.00 

5.00 

290 

1.75 

2000 X 10^ 

HGSR 

1C, ID 

MERCURY 

100 

500 

2.00 

5.00 

357 

1.75 

2000 X 10^ 

HGM 

ID, 2D 

MERCURY 

250 

500 

5.00 

10.00 

2100 

3.00 

2000 X 10‘ 

HG 

ID,2D 

MERCURY 

250 

500 

5.00 

10.00 

625 

3.00 

2000 X 10‘ 


CLARE REED SWITCHES 



1A 

RUTHENIUM 

10 


KEEI 

1.00 

10-45 OPNI 


100 X 106 


1A 

RUTHENIUM 

10 



1.00 

10-45 OPNI 


200 X 10‘ 

EMB 

1A 

MERCURY 

30 



2.00 

30-70 OPNI 

■nm 

200 X 106 

IMiDI 

1A 

MERCURY 

50 


■ntiBM 

3.00 

30-65 OP Nl 

HRiSH 

1000 X 106 

EEBI 

1A 

MERCURY 

50 



3.00 

30-65 OP Nl 

Bl^l 

1000 X 106 

ISCQI 

1C 

MERCURY 

Hl^li 



3.00 

35-70 OPNI 

B^^i 

1000 X 10‘ 

133311 

1C 

MERCURY 




5.00 

60 Nl MAX 

[|||Q||JQ||[| 

2000 X 10‘ 

tilsUH 

ID 

MERCURY 

250 

■sliiiB 


10.00 

120-180 OP Nl 

BEEEB 

2000 X 10‘ 


SALES OFFICES 

CLARE DIVISION 

General Instrument Corporation 

120 Andrews Road 
Hicksville, LI, NY 11801 
(516) 933-3645 
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CLARE DIVISION 
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CLARE DIVISION 
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CLARE DIVISION 

General Instrument Corporation 

3101 W. Pratt Avenue 
Chicago, IL 60645 
(312) 262-7700 TX; 210075 
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4500 


RELAYS 


4500 


Clare Division Products 


GENERAL 

INSTRUMENT 


Clare°Di(gili@P Chart-Relays 







S= Sealed 

U = Unsealed 




Breakdown 

Breakdown 



S-U = Sealed 




Contact 

Across 


Approvals 

Standard 



Product 

to Coil 

Contacts 


(UL. CSA, I 

(Can Be Supplied 
'Unsealed) 

Packaged 


Name 

(VDC) 

(VDC) 

FCC 68 

BSI, Etc.) 

Type 



CLARE RELAYS FORM A, B 




210 

YES 

BSI, PTB 

S 

METAL 

SPECIAL APPLICATION RELAYS 



250 

YES 


U 

METAL 

SPECIAL APPLICATION RELAYS 



250 

YES 

UL, VDE 

S 

MOLDED 

14 PIN DIP RELAYS 



250 

NO 


S 

PLASTIC 

SPECIAL APPLICATION RELAYS 



250 

YES 


S 

MOLDED 

SINGLE IN LINE (SIP) RELAY 



350 

YES 

BSI, PTB 

S-U 

PLASTIC 

STAGGERED PIN LAYOUT 



350 

YES 


s-u 

PLASTIC 

STAGGERED PIN LAYOUT 



250 

YES 


s 

MOLDED 

14 PIN DIP RELAY 



250 

YES 

UL 

u 

METAL 

1.0 X .01 INCH GRID 



250 

NO 


s 

MOLDED 

OTHER CLARE RELAYS 



250 

YES 


u 

PLASTIC 

OTHER CLARE RELAYS 



1400 

YES 

VDE 

s 

MOLDED 

14 PIN DIP RELAY 



1400 

YES 


s 

MOLDED 

SINGLE IN LINE (SIP) RELAY 



1400 

YES 


s-u 

PLASTIC 

16 PIN DIP RELAY 



1400 

YES 


s-u 

PLASTIC 

STAGGERED PIN LAYOUT 



1400 

YES 


s-u 

PLASTIC 

STAGGERED PIN LAYOUT 



1400 

YES 


u 

METAL 

1.0 X .01 INCH GRID 



1400 

YES 


s 

METAL 

SPECIAL APPLICATION RELAYS 



1400 

YES 


u 

METAL 

1.0 X .01 INCH GRID 



1400 

YES 


s 

MOLDED 

OTHER CLARE RELAYS 

CLARE RELAYS FORM 

c 

PRMA 

1400 

175 

NO 


s 

MOLDED 

14 PIN DIP RELAY 

922 

1400 

175 

NO 


u 

METAL 

1.0 X 0.1 INCH GRID 

HGZM 

1000 

1400 

YES 


s-u 

PLASTIC 

16 PIN DIP RELAY 

LX 

2100 

1400 

YES 

UL, CSA 

s-u 

PLASTIC 

16 PIN DIP RELAY 

LM44 

2100 

1400 

YES 

UL, CSA 

s-u 

PLASTIC 

16 PIN DIP RELAY 

LA 

700 

700 

YES 


u 

PLASTIC 

MULTI POLE RELAY 

LB/LBP 

700 

TOO 

YES 

— 

u 

PLASTIC 

MULTI POLE RELAY 

LC 

700 

700 

YES 


u 

PLASTIC 

MULTI POLE RELAY 

MHC 

1400 

1400 

YES 


s 

PLASTIC 

1.0 X 0.1 INCH GRID 

HGJM 

1400 

1400 

YES 

UL 

s 

METAL 

OTHER MERCURY WETTED 

HGWM 

1400 

1400 

YES 


s 

METAL 

OTHER MERCURY WETTED 

HGRM 

1400 

1400 

YES 

UL 

s 

METAL 

OTHER CLARE RELAYS 

HGSM 

1400 

1400 

YES 


s 

METAL 

OTHER CLARE RELAYS 

HGSR 

1400 

1400 

YES 


s 

METAL 

OTHER CLARE RELAYS 

HGM 

1400 

1400 

YES 


s 

METAL 

OTHER CLARE RELAYS 

HG 

1400 

1400 

YES 


s 

METAL 

OTHER CLARE RELAYS 


CLARE REED SWITCHES 


Enni 


HESH 

— 


S 

GLASS 

RUTHENIUM DRY REED SWITCH 



HEISH 



s 

GLASS 

BIFURCATED RUTHENIUM DRY REED SWITCH 






s 

GLASS 

ALL POSITION MERCURY WETTED REED SWITCH 



1400 



s 

GLASS 

STANDARD FORM A WETTED REED SWITCH 



mem 



s 

GLASS 

SMALL DIAMETER WETTED REED SWITCH 



mmm 



s 

GLASS 

MINIATURE MERCURY WETTED REED SWITCH 

nrjn 


1400 



s 

GLASS 

FASTEST MERCURY WETTED REED SWITCH 

HG1 


1400 



s 

GLASS 

POWER MERCURY WETTED REED SWITCH 


SALES OFFICES 

CLARE DIVISION 

General Instrument Corporation 

120 Andrews Road 
Hicksville, LI, NY 11801 
(516) 933-3645 
FAX: 516/433-4412 


CLARE DIVISION 

General Instrument Corporation 

22865 Lake Forest Drive 
El Toro, CA 92630 
(714) 586-0650 
FAX: 714/586-8905 


CLARE DIVISION 

General Instrument Corporation 

87 Wingold Avenue 
Toronto, Ontario M6B 1P8 
CANADA (416) 789-7831 
FAX: 416/789-5522 


CLARE DIVISION 

General Instrument Corporation 

3101 W. Pratt Avenue 
Chicago, IL 60645 
(312) 262-7700 TX: 210075 
FAX: 312/262-7819 
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4500 


RELAYS 


4500 


Military Grade/Half Size Relays 







5 


HFW 

(Standard Sensitivity) 


P HFW4A 

(4 Amp Rating) 


HMS 

(Sensitive Series) 


HMB 

(Bifilar Coil) 


LS 

(2 Pole Latching) 


LR 

(4 Pole Latching) 


SR 

(4 Pole Version) 


ss 

(6 Pole Version) 


C-IO AMP 

(10 Amp Series) 


CONTACT RATING/ 
CONFIGURATION 

COIL 

VOLTAGES 

FEATURES 

• Low Level 
to 3.0 Amps 

• 1 Form C, 2 Form C 

2 Form B, 2 Form A 

5 to 

48.0 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Sensitive version available 

• Excellent RF switching 

• Ambient temp rating -65°C to + 125°C 

• Qualified to MIL-R-39016/6 level L, M & P 
(Request Brochure HFW 88) 

• Low Level 
to 4.0 Amps 

• 1 Form C,2 Form C 

2 Form B, 2 Form A 

5 to 

48.0 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Excellent RF switching 

• Ambient temp rating -65°C to + 125®C 

• Designed to MIL-R-39016 
(Request Brochure HFW 88) 

• Low Level 
to 2.0 Amps 

• 1 Form C,2 Form C 

2 Form B, 2 Form A 

5 to 

36.0 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Energy-saving 100/125 milliwatt sensitivity 

• Excellent RF switching 

• Ambient temp rating -65°C to + 125°C 

• Qualified to MIL-R-39016/44 level L, M & P 
(Request Brochure HFW 88) 

•Low Level 
to 3.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 

6 to 

26.5 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Bifilar transient suppression 

• Excellent RF switching 

• Ambient temp rating -65°C to + 125°C 

• Qualified to MIL-R-39016/22 level L, M & P 
(Request Brochure HFW 88) 

• Low Level 
to 2.0 Amps 

• 2 Form C, 
(DPDT) 

5 to 

48.0 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Single or dual latch version 

• Excellent RF switching 

• Qualified to MIL-R-39016/45 level L, M 
(Request Brochure HFW 88) 

• Low Level 
to 2.0 Amps 

• 4 Form C 
(4PDT) 

5 to 

48.0 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Four pole design 

• Ambient temp rating -65°C to + 125°C 

• Designed to MIL-R-39016 
(Request Brochure HFW 88) 

• Low Level 
to 2.0 Amps 

• 4 Form C 
(4PDT) 

6 to 

26.5 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Four pole design 

• Ambient temp rating -65®C to + 125°C 

• Qualified to MIL-R-39016/40 level L, M 
(Request Brochure HFW 88) 

• Low Level 
to 2.0 Amps 

• 6 Form C, 
(6PDT) 

6 to 

26.5 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Six pole hi-density design 

• Ambient temp rating -65°C to + 125°C 

• Designed to MIL-R-39016 
(Request Brochure HFW 88) 

• Low Level 
to 10 Amps 

• 1 Form C, 
(SPOT) 

6 to 

26.5 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Unique hi-current design package 

• Ambient temp rating -65°C to + 125°C 

• Designed to MIL-R-39016 
(Request Brochure HFW 88) 


«ii 


SIZE (Case Size): H-.410 (10.41) D-.410 (10,41) & W-.810 (20.57) 
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4500 


RELAYS 


4500 


Military Grade/Full Size Relays 



SIZE 

(Case Size) 

CONTACT RATING/ 
CONFIGURATION 

COIL 

VOLTAGES 

FEATURES 

Variable 

FW&LFW 

• Low Level to 3.0 Amps 

• 1 Form C, 2 Form C 

2 Form B, 2 Form A 

FW5A 

• Low Level to 5.0 Amps 

• 1 Form C, 2 Form C 

2 Form B, 2 Form A 

6.3 to 

110.0 VDC 

• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Sensitive version available (FW only) 

• Excellent RF switching 

• Ambient temp rating -65° to +125°C 

• One and two coil operation (LFW only) 

• Qualified to 5757/10 (FW only) 


Military Grade/Other Relays 


PF 

10 Amp 


MFW 

Yeth Size Relay 



SF 

40 MW 

Sensitive 

Relay 



H- L300 
(33.02)* 
D- -515 
(13.08) 
W- 1075 
(27.31) 


H- ^ 
(10.41) 

D- 

(5.84) 
^/. .500 

(12.70) 


H- IM 
(32.54 
D- -iQO 
(10.16 
.800 
(20.32) 


H- JJl 
(34.04) 

D- Jii. 

(28.96) 
W- L06 
(26.92) 




• Low Level 

to 10.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 


• Low Level 
to 1.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 


• Low Level 
to 2.0 Amps 

• 1 Form C, 2 Form C 
2 Form B, 2 Form A 


• Low Level 
to 2.0 Amps 

• 4 Form C, 6 Form C 


6.0 to 
115.0 VDC 


3.5 to 
53.0 VDC 


1.8 to 
40.0 VDC 



• Welded, hermetically sealed enclosures 

• Very low contact resistance 

• Package volume .72 cubic inch 

• Excellent RF switching 

• Ambient temp rating -65°C to + 125°C 

• Designed to MIL-R-5757/23 & 28 
(Request Data Sheet PF-85) 


• Hermetically sealed enclosures 

• Low contact resistance 

• Total volume only .046 cubic inch 

• Excellent RF switching 

• Ambient temp rating -65°C to + 125°C 

• Qualified to MlL-R-39016/34, L & M level 
(Request Data Sheet MF-84) 


• Welded, hermetically sealed enclosures 

• Low contact resistance 

• 40 milliwatt sensitivity 

• Excellent RF switching 

• Ambient temp rating -65°C to + 125°C 

• Designed to MlL-R-5757/13 
(Request Data Sheet SF-85) 


• Welded, hermetically sealed enclosures 

• Low contact resistance 

• Optional all-welded construction 

• 100 G Shock 

• Ambient temp rating -65°C to + 125®C 

• Qualified to MlL-R-5757/1 & 7 
(Request Data Sheet RD-83) 


Telephone Relays 



MA MB MC 

(4 Pole) (6 Pole) (12 Pole) 



Variable 

• Low Level (microwatts) 
to 2.0 Amps 28 VDC 

• MA-4 pole 

MB-6 pole 

MC-12 pole 

6 VDC 

12 VDC 

24 VDC 

48 VDC 

60 VDC 

• 4, 6 & 12 poles available 

• Bifurcated contacts 

• Low cost 

• PCB or plug-in mounting 
(Request Data Sheet MA/MB-85) 

Variable 

• Low Level to 10.0 Amps 

• Contact Arrangements; 

Long Frame: 

up to 8 Form C 

Medium Frame: 
up to 8 Form C 

Short Frame: 
up to 4 Form C 

6 to 

250.0 VDC 

• Optional hermetic sealing 

• AC or DC operation 

• Fast operate and fast release times 

• Variety of accessories 

• Ambient temp rating -55°C to + 85°C 

• Custom designs available 
(Request Catalog 502) 

Variable 

*mm 

• Point Variations: 10 to 

52 point operation 

• Contact rating: 0.1 

Amp @ 115 VAC or 30 

VDC resistive 

Carry: 3.0 Amps 

6 to 

110.0 VDC 

• Optional sealing 

• Insulation resistance 10^ Q at 500 VDC 

• Fast operate and fast release times 

• Variety of switch mounting accessories 

• Operating temperature -0°C to + 85°C 

• Custom designs available 
(Request Catalog 601) 
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4500 


RELAYS 


4500 


TO-5 Relays 



TS&HS 

Relays 


FEATURES: 

• Built in accordance with 
MIL-R-39016/9: 

other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

CONTACT RATING/ 
ARRANGEMENT: 

• DC Rating: 

• Resistive — low level to 

1 amp / 28 VDC 

• Contact Resistance: 

• 0.1 ohm max before life 

• 0.2 ohm max after life 

• Contact Arrangement: 

• 2 Form C (DPDT) 

SIZE: 

• Diameter 

• Enclosure (max) — 

.335 inches (8.51) 

• Base (max) — 

.370 inches (9.40) 

• Height (max): 

.280(7.11) 

COIL VOLTAGES: 

Coil Voltages Coil Resistance 
(Nominal (ohms +/- 10% 

VDC) at 25°C) 

5.0 50 

6.0 98 

9.0 220 

12.0 390 

18.0 880 

26.5 1560 

30.0 2500 

FEATURES: 

• Built in accordance with 
MIL-R-39016/11: 

other QPL versions pending 
€ All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 

CONTACT RATING/ 
ARRANGEMENT: 

• DC Rating: 

• Resistive — low level to 

1 amp / 28 VDC 

• Contact Resistance: 

• 0.1 ohm max before life 

• 0.2 ohm max after life 

• Contact Arrangement: 

• 2 Form C (DPDT) 

SIZE: 

• Diameter 

COIL VOLTAGES: 

Coil Voltages Coil Resistance 
(Nominal (ohms +/- 10% 

VDC) at 25°C) 

• Enclosure (max) — 

.335 inches (8.51) 

• Base (max) — 

.370 inches (9.40) 

€ Height (max): 

.375 (9.53) 

5.0 100 1 

6.0 200 

9.0 400 

12.0 850 

18.0 1600 

26.5 3300 

36.0 6500 

48.0 11000 


Options 

Diode Coil Suppression 
Special Coils 


• Ground Pins 

• Spreader Pads 


€11 


TM 
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4500 


RELAYS 


4500 


0.100 Grid Relays 



TCS Relay 


FEATURES: 

• Built in accordance with 
MIL-R-39016/17: 

other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 


SIZE: 

• Width & Depth: 

• Enclosure (sq. max) 
.335 inches (8.51) 

• Base (sq. max) — 
.370 inches (9.40) 

• Height (max): 

.275 (6.99) 


FEATURES: 

• Built in accordance with 
MIL-R-39016/41: 

other QPL versions pending 

• All welded construction, 
hermetically sealed 

• State-of-the-art cleaning 
techniques and precious 
metal contact material with 
gold plating 


SIZE: 

• Width & Depth: 

• Enclosure (sq. max) 
.335 inches (8.51) 

• Base (sq. max) — 
.370 inches (9.40) 

• Height (max): 

.375 (9.53) 


CONTACT RATING/ 
ARRANGEMENT: 

• DC Rating: 

• Resistive — low level to 
lamp/28 VDC 

• Contact Resistance: 

• 0.1 ohm max before life 

• 0.2 ohm max after life 

• Contact Arrangement: 

• 2 Form C (DPDT) 


COIL VOLTAGES: 

Coil Voltages Coil Resistance 
(Nominal (ohms +/- 10% 
VDC) at 25°C) 


CONTACT RATING/ 
ARRANGEMENT: 

• DC Rating: 

• Resistive — low level to 
1 amp / 28 VDC 

• Contact Resistance: 

• 0.1 ohm max before life 

• 0.2 ohm max after life 

• Contact Arrangement: 

• 2 Form C (DPDT) 


COIL VOLTAGES: 

Coil Voltages Coil Resistance 
(Nominal (ohms +/- 10% 
VDC) at 25°C) 


Options 

• Diode Coil Suppression 

• Special Coils 


• Ground Pins 

• Spreader Pads 


111 
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Commercial PCB Relays 


SIZE 

(Case Size) 


.428 

( 10 . 87 )* 

.410 

( 10 . 41 ) 

.410 

( 10 . 41 ) 



CONTACT RATING/ 
CONFIGURATION 


• Low Level 
(microwatts) 
up to 2.0 Amps 
24 VDC 

• 2 Form C (DPDT) 

1 Form C (SPOT) 

IFormA(SPST-NO) 

2FormA(DPST-NO) 


COIL 

VOLTAGES 


3 VDC 

4 VDC 

5 VDC 

6 VDC 
12 VDC 
24 VDC 
48 VDC 


• Low Level 
(microwatts) 
up to 2.0 Amps 
24 VDC 

• 2 Form C 
(DPDT) 


• Low Level 
(microwatts) 
up to 2.0 Amps 
24 VDC 

•4 Form C(4PDT) 

4 Form D(4PDT)** 
[2 Form C(DPDT) 

[2 Form D(DPDT)** 


5 VDC 

6 VDC 
9 VDC 
12 VDC 
24 VDC 
48 VDC 


5 VDC 

6 VDC 
9 VDC 

12 VDC 
24 VDC 
48 VDC 


FEATURES 


• Bifurcated contacts gold clad 
silver-palladium. 

• Rated for low level to 2.0 Amp switching. 

• Mount six relays per square inch. 

• Long Life—Mechanical 100 million ops. 

• High shock/high vibration resistance. 

• .1 inch (2.54 mm) footprint. 

• Fast operate and release time. 

• Low contact resistance. 

• UL recognized. File #£90612 

• Completely sealed 

• Meets FCC Part 68, lOOOVAC & 1500V 
peak (Request Data Sheet MM-89) 


► Two form C bifurcated contacts gold clad 
silver-palladium. 

* Standard and high sensitivity models. 

» Completely sealed. 

► Contact rating from low level to 2.0 Amps 
switching—3.0 Amps carry. 

► Super clean construction—inert gas filled. 

► Designed for low contact resistance and 
contact resistance stability during life. 

► UL recognized. File #£90612 

► Conforms to FCC Part 68, lOOOVAC & 1500V peak 

► eSA approved #LR65354-1. 

(Request Data Sheet MD-85) 


• Low profile. 

• Stands only .45 inches (11.5 mm) high. 

• Long life: 100,000,000 mechanical operations. 
1,000,000 operations at 1.0 Amps. 

• Fnvironment sealed. 

• Designed for low contact resistance and 
contact stability during life. 

• Contact rating: From low level to 2.0 Amps 
switching—3.0 Amps carry. 

• UL recognized. File #£90612. 

• Conforms to FCC Part 68,1500V peak 

• eSA approved #LR65354-1. 

(Request Data Sheet MP-4-86) 


Custom Built Relays 


• Build to Print 

• Custom Made 

• Unique Applications 

• Replacement/Alternative Design 

• Specialized Testing 

• RF Switching 

• Industrial/Commercial/Military 

• High Shock & Vibration 

• Fxtreme Temperatures 

• Application Fngineering Assistance 


«ll 
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• Open styles 

• High voltage 

• Molded 1C compatible 

• Epoxy or metal housings 

• Reed relays to MIL. specs 

• Fully or partially encapsulated 

• Choice of 5 different Form A & 4 different 
Form C switches 

QUALITY 
INTEGRITY 
RELIABILITY 


MERCURY WETTED RELAYS 

The largest selection available including all 
those discontinued by their former 
manufacturers. 

HIGH FREQUENCY SWITCHING 

HIGH FREQUENCY 
SWITCHING 

Available in Form A, B, or C contacts for 
frequencies to 50 MHz. 

ENCAPSULATED DIP’S 

Your source for the largest selection avail¬ 
able up to 6 form or 4 form C contacts. 


HP (Also 101,201,301, & 401 Series) 


Low profile reed relay, mechanical & electrical replacement for IBM 
766 series plug-in, replace reeds, no tools - no soldering 


THE MULTI-POLE FLATPACK 

The highest density reed relay available - 
Up to 10 form A or 8 form C or combinations 
of forms A, E & C 



Better Built in the U.S.A. 



Why compromise your design using several 
relays when one compact multi-pole relay 
can save valuable RC. board space as well 
as cost. 



SPECIAL DESIGNS 

In view of the difficulty in offering a product line that is 
complete enough to cover every application and physical 
layout, Computer Components, Inc. maintains special 
engineering and design facilities to provide the project or 
design engineer with REED RELAYS specifically tailored 
to his particular requirements. 


CALL OR WRITE FOR SALES REPRESENTATIVE OR CATALOGUE 



COMPUTER COMPONENTS INC. 

629 FIFTH AVENUE, PELHAM, NEW YORK 10803 • (914) 738-1611 • FAX (914) 738-6706 
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Make 

SPST-NO 


B 


Break 

SPST-NC 


Break, 

Make, 

Break 


Make, 

Make 


Break, 

Make 


H 


Break, 

Break, 

Make 


Make, 

Break, 

Make 










Make, 

Make, 

Break 


Center off 
SPOT 




Break, 

Make, 

Make 


u 


Double 
make 
Contact 
on arm 


▼ , 


Double break 
Contact on arm 


I 


iwr 


Double break. 
Double make. 
Contact 
on arm 



Double 

make 
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GOTO 

CORPORATON 

55 DuPont Drive, Providence, R.l. 02907 
(401) 943-2686 FAX (401) 942-0920 


MOLDED REED RELAYS 
SIP (SERIES 9000) AND 
SURFACE MOUNT (SERIES 9200) 


MECHANICAL SPECIFICATIONS 



ORDERING INFORMATION 


SIP 


To orcjer a Goto relay, assemble a part number from the 
data to describe the desired parameters. 


Model Number QOXX-XX-XX 

01 = SPST,4PinSIP--T 

02 = 50a Coxial Shield.SPST, 6 Pin SIP- 

03 = SPST, 4 Pin SIP, Recommended For Load SwitchingJ 
Coil Voltage 

05 = 5 Volts Nominal- 

12 = 12 Volts Nominal- 

00 = No Option - Omit O’s- 

01 = Internal Diode*- 


Model Number 

01 = SPST, Recommended 
For Low Level 
Switching 4 Pin 

02 = SPST, 50n Coaxial — 
Shield 6 Pin 

Coil Voltage 

05 = 5 Volts Nominal- 

12 = 12 Volts Nominal -- 


SURFACE MOUNTED 


92XX-XX-X0 Terminal Style 
—j “1— 0 = Gull Wing 

I — 1 = Axial 

_I — 2 = ‘J’ 

— 3 = Radial 


MODEL NUMBER 


9001 

9002 

9201 

9202 i 

PARAMETERS & TEST CONDITIONS 

H7IM 


BrjiH 


MUM 

Mtii'M 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

rniL nr-raNPE 5 volt coil 

0 




315 

350 

385 

225 

250 

275 

135 

150 , 

165 

COIL nC^LTANCC 12 VOLT COIL 

n 

MiliM 


BESI 

675 

750 

825 

585 

650 

715 

— 


Mif 1 

COIL OniVF VOLTAGE 5 VOLT COIL 

— 

- 

5 

6.5 

- 

5 

6.5 

- 

5 

6.5 

- 

5 

wEm 

COIL OniVL VOLTACL 12 VOLT COIL 


— 

12 

15 

- 

12 

15 

- 

12 

15 

- 

12 

15 I 

RELAY OPEnATE VOLTAGE 5 VOLT COIL 

HH 

— 

- 

HSI 

- 

- 

3.75 

- 

- 

3.75 

- 

- 


RELAY OPERATE VOLTAGE 12 VOLT COIL 

— 

- 

- 

9.0 

- 

- 

9.0 

- 

- 

9.0 

- 

- 

9.0 




- 

- 

0.4 

- 

- 

0.4 

- 

- 

0.4 

- 

- 

RELAY RELEASE VOLTAGE 12 VOLT COIL 

MiM 

1.0 

- 

- 

1.0 

— 

- 

1.0 

- 

- 

1.0 

- 

- 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) 


- 

- 


- 

- 

200 

- 

- 

200 

- 

- 


SWITCHING CURRENT (DC/Peak AC, Resistive) 


- 

- 

IBBI 

- 

- 

0.5 

_ 

- 

0.5 

- 

- 


CARRY CURRENT (DC/Peak AC, Resistive) 


- 

- 

1.0 

- 

- 

1.0 

- 

- 

1.0 

- 

- 

1.0 

CONTACT POWER RATING (DC/Peak AC, Resistive) 


- 

- 


- 

- 

10 

- 

- 

10 

. - 

- 

10 

LIFE FXPrrTANCY 



- 

- 

500 

- 

- 

500 

- 

- 

Ml 

- 

- 

LAI LUIAIVOT (Switching >1.0 V, Consult Factory) 

■aiiM 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 


- 

STATIC CONTACT RESISTANCE 
(Max. initial, measured with .050 V, .010A) 

D 

- 

- 


- 

- 

0.150 

- 

- 

.150 

- 

- 


DYNAMIC CONTACT (Max. initial, meas. 

W/.050 V, .050 A (g 100 Hz 1.5 msec after closure) 


- 

- 


- 

- 

0.200 

- 

- 

.200 

- 

- 


INSULATION RESISTANCE 

(Between all isolated pins) 25°C, 40% RH 

IDI 

10'“ 


- 

10'“ 

10'“ 

- 

10'“ 

10'“ 

- 

10'“ 

10'“ 


MEASURED WITH 100 V @ 40°C, 95% RH 

^EH 

10'“ 


- 

10'“ 

10'“ 

- 

10'“ 

10'“ 

- 

■Wi 

HH 

- 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: 


250 


- 

250 

- 

- 

250 

- 

- 



- 

(DC/Peak AC) CONTACTS TO SHIELD: 

mm 

- 

- 

- 

500 

- 

- 

- 

- 

- 

HIM 

- 

- 

CONTACTS & SHIELD TO COIL: 

mmm 

500 

- 

- 

500 

- 

- 

500 

- 

- 


- 

- 

CAPACITANCE 

ACROSS.OPEN No shield 

Pf 

_ 



_ 

— 

_ 

— 

0.70 

1.0 

— 

_ 

_ 

CONTACTS Shield floating 

Pf 

- 

- 

- 

- 

0.80 

1.0 

- 

- 

- 

- 

MMM 

0.80 

Shield guarding 

pf 

- 

- 

- 

- 

0.10 

0.30 

- 

- 

- 

- 

MithM 


OPEN,CONTACTS No shield 

pf 

- 

1.4 

2.0 

- 

- 

- 

- 

1.4 

2.0 

- 

— 

- 

Shield floating 

pf 

- 

— 

- 

- 

1.4 

2.0 

- 

- 

- 

- 

1.4 

2.0 

Shield guarding 

pf 

- 

- 

- 

- 

- 

1.0 

- 

- 

- 

- 

0.2 

0.4 

CONTACT TO SHIELD Contacts open and shield floating 

pf 

- 


- 

- 

1.4 

1.6 

- 

, - 

- 

- 

1.4 

1.6 

OPERATE TIME (Incl. bounce @ Norn, voltage) 


- 


HEH 

- 

0.35 

1.0 

- 

0.35 

1.0 

- 


1.0 

Nosupression 


- 


kxei 

- 

0.05 

0.10 

- 

0.05 

0.10 

- 

BiKiM 

MiWM 

RELEASE TIME Diode supression 


- 



- 

0.35 

0.50 

- 

0.35 

0.50 

- 



Diode & Zener suppressed 


- 

MiKM 

rniMutm 

- 

0.10 

0.20 

- 

0.10 

0.20 

- 


mawm 

Operate: 

X 

-20 

— 


-20 

- 

70 

-20 

- 

70 


- 

____70_ J 

TEMPERATURE RANGE Storage: 

°C 

-50 

— 


-50 

- 

100 

-50 

- 

100 

-50 

- 


Max. allowable temp during 
mounting process: 

im 






221 



221 



221 

ALL RATINGS AT 25°C UNLESS NOTED. 

IHH 


mmiiii 











PIN DIAGRAMS (Top View) 

*lf diode is selected, pin #2 is positive. 



, -- 

Q rm Q 
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GOTO 

CORPORATION 

55 DuPont Drive, Providence, R.l. 02907 
(401) 943-2686 FAX (401) 942-0920 


ULTRA-LOW THERMAL 
EMF REED RELAYS 

FOR LOW-LEVEL DATA ACQUISITION SYSTEMS 


THERMAL EMF 


MECHANICAL SPECS 


Ratings. Thermal EMF is specified differentially between the two 
thermal EMF switches (pins 5-6 and 7-8). It is directly proportional 
to coil power or the square of the applied voltage. When the relays 
are operated in a scanning mode, the thermal EMF Is also 
proportional to the coll duty cycle. 

Goto Series 3600 relays are available with maximum differential 
thermal EMF ratings of <5|xV, <3|jlV, <1 ^jlV, or <0.5fxV. 

The Mercury wetted 3432 Relay is available with maximum 
differential thermal EMF ratings of <5|xV, <10|jlV. 

Note: The must operate and must release voltages and the coil 
resistance are specified at 25°C. These values vary by 
approximately 0.4%/°C as the ambient temperature varies. 
Vibration: 20 G’s to 2000Hz Shock: 50 G’s 




Thermal EMF Test Circuit 




All dimensions are nominal 


Pin 9 is the electrostatic shield pin. 


3602,3650,3660 


ORDERING INFORMATION 

To order - assemble a part number from the parameters. 
Specifications subject to change without notice. 


Model Number (02,50,60) 
Coil Voltage (05 or 12) — 

Thermal . . 

<5(jlV - Suffix 9 
<3|jlV- Suffix 8 
< 1 |xV - Suffix 7 
<0.5|jlV - Suffix 5 
Pin Length ^ ' - 


36XX-XX-X X 

=UT 


Standard(0.135" ± 0.020")“2”-Suffix2 
VME(0.110" ± 0.010)“3”-Suffix3 


Hg Wet 

Coil Voltage- 

Thermal <10fxV - Suffix 1 
<5|xV - Suffix 9 
Contact Isolation (Ohms) 
10'°-Suffix “0” 

10'^-Suffix “1” 


3432-XX-1X 



MODEL NUMBER 


3602 


3650 

3660 

3432" 1 

CONTACT ARRANGEMENT 


2A DRY 

3A DRY 

3A DRY 

HHE 

ocmziMBi 

PARAMETERS & TEST CONDITIONS 


HirdlM! 

MHM 

mrm 

MM 

MM 



M7M! 

KEM 

M'fM 


MM 

_ 5 VOLT COIL 

n 



kb 

315 

350 

385 

315 

350 

385 

97.5 

105 

115.5 

COIL RESISTANCE .|2 ^qlj qq|l 

n 

1800 

mm 

mm 

1800 

2000 

2200 

1800 

2000 

2200 

540 

600 

660 

_ 5 VOLT COIL 

mmtm 

- 

5 

6.5 


5 

6.5 

- 

5 

6.5 

- 

5 

6.5 

COIL DRIVE VOLTAGE .|2 qq|l 

HliSi 

- 

12 

15 

- 

12 

15 

- 

12 

15 

- 

12 

15 

5 VOLT COIL 

HsOli 

- 

- 

3.8 

- 

- 

3.8 

- 

- 

3.8 

- 

■ - 

3.8 

RELAY OPERATE VOLTAGE .|2 001L 

HOi 

- 

- 

9.0 

- 

- 

9.0 

- 

- 

9.0 

- 

- 

9.0 

5 VOLT COIL 

■ildl 

0.4 

- 

- 

0.4 

- 

- 

0.4 

- 

- 

0.4 

- 

- 

RELAY RELEASE VOLTAGE .^2 yQL*[* QOIL 


1.0 

- 

- 

1.0 

- 

- 

1.0 

- 

- 

1.0 

- 

- 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) 

MillM 

- 

- 

150 

_ 

- 

150 

- 

- 

150 

- 

- 

500 

SWITCHING CURRENT (DC/Peak AC, Resistive) 

MiiM 

- 

- 

250 

- 

- 

250 

- 

- 

250 

- 

- 

1.0 

CARRY CURRENT (DC/Peak AC, Resistive) 


- 

- 

1.5 

- 

- 

1.5 

- 

- 

1.5 

- 

- 

2.0 

CONTACT POWER RATING (DC/Peak AC, Resistive) 

w 

- 

- 

5.0 

- 

- 

5.0 

- 

- 

5.0 

- 

- 

5.0 

(@ Signal Level <1.0 V, .010A) 

xW 

500 

- 

500 

500 

- 


500 

- 


1000 

- 

- 

LIFE EXPECTANCY (Switching >1.0 V, Consult Factory) 

x10® 

- 

- 


- 

- 


- 

- 

- 

- 

- 

- 

STATIC CONTACT RESISTANCE 

(Max. initial, measured with .050 V, 10mA Contact Lead) 

a 

- 

- 

0.100 


- 

0.100 

- 

- 

0.100 

- 

- 

0.050 

DYNAMIC CONTACT (Max. initial, meas. 

W/.050 V, .050 A @ 100 Hz 1.5 msec after closure) 

n 

- 

- 

0.200 

- 

- 

0.200 

- 

_ 

0.200 

- 

- 

0.100 

INSULATION RESISTANCE 

(Between all isolated pins) 25°C, 40% RH 

a 

10’" 

10’" 

- 

10’^ 

10’" 

- 

10’" 

10’" 

- 

10’" 

10’" 

- 

MEASURED WITH 100 V @ 40°C, 95% RH 

a 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: 

—I 

250 

- 

- 

250 

- 

- 

250 

- 

- 

1000 

- 

- 

CONTACTS TO SHIELD: 


500 

- 

- 

500 

- 

- 

500 

- 

- 

1000 

- 

- 

CONTACTS & SHIELD TO COIL: 


1500 

- 

- 

1500 

- 

- 

1500 

- 

- 

1500 

- 

- 

CAPACITANCE 

ACR0SS_0PEN Shield floating 

m 


1.2 

_ 


1.2 

_ 

_ 

1.2 

_ 

_ 

1.2 

_ 

CONTACTS Shield guarding 

pf 

- 

0.2 

- 

- 

0.2 

- 

- 

0.2 

- 

- 

0.2 

- 

OPEN CONTACTS TO COIL AND SHIELD 

pt 

- 

2.5 

- 

- 

2.5 

- 

- 

2.5 

- 

- 

2.5 

- 

OPERATE TIME (Incl. bounce @ Norn, voltage) 


~ 

.75 

1.0 

- 

.75 

1.0 

- 

.75 

1.0 

- 

2.0 

3.0 

RELEASE TIME Diode & Zener supressed:^ 


- 

100 

500 

- 

100 

500 

- 

100 

500 

- 

1.5 

2.5 

Operate: 

X 

-20 

- 

-f70 

-20 

- 

+ 70 

-20 

- 

+ 70 

-20 

- 

+ 70 

TEMPERATURE RANGE Storage: 

X 

-50 

- 

+ 100 

-50 

- 

+ 100 

-50 

- 

+ 100 

-30 

- 

+ 100 

ALL RATINGS AT 25°C UNLESS NOTED. 














PIN DIAGRAM (Bottom View) 

Switches connected to pins 5-6 
and 7-8 are the low thermal 

EMF switches. 

■ 

1-3 5 7 9 

TIP 

i.ir. 

2 4 6 8 10 

.1 3 5 7 9 

VIM’ 

In I. 

2 4 6 8 10 

* 13 5 7 9 

rnv 

l.nr 

2 4 6 8 10 


i.TiO 

2 4 6 8 10 



1. Mercury-wetted Relay 3432 must be mounted vertically with the arrow pointing up and shield pin at the top. 

2. Consists of 20V Zener-diode and 1N4002 diode in series connected in parallel to coil. 

3. For Series 3660, the third non-low thermal switch (9-10) is connected in common with the electrostatic shield at pin 9. 
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LOW THERMAL 
EMF REED RELAYS 

SERIES 3500 


THERMAL EMF 

Ratings. The thermal EMF is specified indi¬ 
vidually for Form 1A relays and differentially 
between the switches for Form 2A relays. 
This measurement is made as shown in 
block diagram. Form 2A relays are meas¬ 
ured by shorting pins 2 and 4 with a copper 
shunt and connecting a nanovolt meter 
across pins 8 and 10. 

The 3500 relays are available with maxi¬ 
mum differential thermal EMF ratings of 
either <10|jlV, <5|xV, <3|jlV, <1|jlV or 
<500nV. The ratings are determined by 
100% testing and sorting according to the 
thermal EMF’s measured after the coll has 
been energized for 5 minutes at its nominal 
voltage. 


Thermal EF Test Circuits: 


5 ^ 



Form 2 A 




ORDERiNG 

INFORMATION 

To order - assemble a 
part number from the 
parameters. 

Specifications subject to 
change without notice. 


Model No. -ssr 


05 

Thermal _ ^ 


Coil Voltage 


35XX-XX-XXX 


<10|xV-Suffix “1” Hg Wet 
<5|xV - Suffix “9” Dry & Hg Wet 
<3|jlV - Suffix “8” Dry Only 
< 1 |jlV - Suffix “7” Dry Only 
<500nV - Suffix “5” Dry Only 

Contact Isolation (Ohms),---- 

10'°-Suffix “0” 

10'2-Suffix “1” 

No electrostatic shield - 
Electrostatic shield - 


iield-“0^ 


Model Number 

3501 

3502 

3520 

3530 

3531 

3540 

3541 

Features 

High Sensitivity 

High Sensitivity 

Mercury Wetted 

Intermediate 
High Voltage 

intermediate 
High Voltage 

High Voltage 

High Voltage 

Contact Form 

1A 

2A 

2A Hgi 

1A 

2A 

1A 

2A 

Electrostatic Shield Available 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Thermal EMF Options Available 4 

MSM 

Individual 

5,3,1,0.5 

Differential 

5,3,1,0.5 

Differential 

10,5 

Individual 

5,3,1,0.5 

Differential 

5,3,1,0.5 

Individual 

5,3,1,0.5 

Differential 

5,3,1,0.5 

PARAMETERS & TEST CONDITIONS 

EM 

O?! 

iiTl 


mm 

ITHl 



iTia 

rin 

oa 

im 

IMl 

oa 

ina 


oa 

ina 


oa 

ina 

on 

_ _ 5 VOLT COIL 

O 


imi 

isna 


ESI 

Ena 

IQ 

mm 

IQI 


Ena 

Eza 

E?a 

Ena 

^a 

^a 

Ena 

^a 


QH 

1^ 

COIL RESISTANCE^ .|2 qqIL 

El 





imsi 

jgmi 


mna 

mm 

IQI 

im 

imna 

mm 



iBna 

QQ 

imna 

IQI 

QQ 

IQI 

5 VOLT COIL 

Qig 

- 

D 

m 

- 

a 


- 

5 


- 

Di 

IQ 

- 

D 


- 

B 

m 

- 

5 

m 

COIL DRIVE VOLTAGE .j2 yQ[_i" QQIL 

Pin 

- 

■a 

■a 

- 

la 

■a 

. - 

■a 

la 

- 

■a 

ED 

- 

12 

15 

- 

ED 

ED 

- 

12 

15 

5 VOLT COIL 

Ds3 

- 

- 

iQ 

- 

- 

IQ 

- 

- 

m 

- 

- 

iO 

- 

- 

3.8 

- 

- 

iQ 

- 

- 

3.8 

RELAY OPERATE VOLTAGE ^2 QOIL 


- 

- 

mm 

- 

- 

IQI 

- 

- 

mm 

- 

- 

Bia 

- 

- 

9.0 

- 

- 

HQ 

- 

- 

9.0 

5 VOLT COIL 

QiQ 

m 

- 

- 

Q| 

- 

- 

Q| 

- 

- 

Q| 

- 

- 

0.4 

- 

- 

Q| 

- 

- 

0.4 

- 

- 

RELAY RELEASE VOLTAGE *12 yQ^i" QOIL 

Qig 

IQ 

- 

- 

m 

- 

- 

HQ 

- 

- 

IQ 

- 

- 

1.0 

- 

- 

IQ 

- 

- 

1.0 

- 

- 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) 


- 

- 

mm 

- 

- 

mm 

- 

- 

HQ 

- 

- 

IQI 

- 

- 

250 

- 

- 

mm 

- 

- 

500 

SWITCHING CURRENT (DC/Peak Ac, Resistive) 


- 

- 

HQ 

- 

- 

HQ 

- 

- 

IQ 

- 

- 

mm 

- 

- 

0.5 

- 

- 

HQ 

- 

- 

0.5 

CARRY CURRENT (DC/Peak AC, Resistive) 


- 

- 

IQ 

- 

- 

IQ 

- 

- 

mm 

- 

- 

m 

- 

- 

2.5 

- 

- 

mm 

- 

- 

2.0 

CONTACT POWER RATING (DC/Peak AC, Resistive)' 


- 

- 

■a 

- 

- 

10 

- 

- 

El 

- 

- 

mm 

- 

- 

20 

- 

- 

■a 

- 

- 

10 

(@ Signal Level <1.0 V, .010A) 

mu 

mm 

- 

- 

mm 

- 

- 

nililil 

- 

- 

mm 

- 

- 

500 

- 

- 

iBia 

- 

- 

100 

- 

- 

Lll-E EXPtClANCY (Switching>1.0 V, Consult Factory 


- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

STATIC CONTACT RESISTANCE 

(Max. initial, measured with .050V, 10 mA Contact Load) 


- 

- 


- 

m 


m 

- 


- 

m 


- 

- 

0.100 

- 

- 


- 

- 

0.100 

DYNAMIC CONTACT (Max. initial, meas. 

W/.050 V, .050 A @ 100 Hz 1.5 msec after closure) 

□ 

- 

- 


- 

m 


m 

- 


m 

- 

RH 

- 

- 

0.200 

- 

- 


- 

- 

0.200 

INSULATION RESISTANCE (Between all isolated pins) 
MEASURED WITH 100 V @ 25°C. 40% RH 

D 

IQI 

m 

m 


m 


m 

m 





10’° 



nn 

m 


10’“ 



DIELECTRIC STRENGTH ACROSS OPEN CONTACTS; 


mm 

- 

~ 


- 

- 


- 

- 

IQI 

- 

- 

750 

- 

- 

DB 

- 

- 

1500 

- 

- 

(DC/Peak AC) CONTACTS TO SHIELD: 

mi 

mm 

- 

- 

mm 

- 

- 

mm 

- 

- 

mm 

- 

- 

500 

- 

- 

mm 

- 

- 

500 

- 

- 

CONTACTS & SHIELD TO COIL: 

Volts 

IQI 

- 

- 

imu 

- 

- 


- 

- 

IQI 

- 

- 

1500 

- 

- 


- 

- 

1500 

- 

- 

CAPACITANCE 

ACR0SS_0PEN Without shield 

pf 

■ 


B 

B 

B 

B 

B 

B 

B 

B 

IQ 

B 

- 

1.7 

- 



B 


1.7 


CONTACTS guarding 

o 

- 


- 

- 

HQ 

- 

- 

HQ 

- 

- 

IQ 

- 

- 

0.2 

- 

- 


- 

- 

0.2 

- 

OPEN CONTACTS TO COIL AND SHIELD 

- 

- 

- 

- 


- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

OPERATING TIME (Incl. bounce @ Norn, voltage) 


- 


- 

- 

IjQI 

- 

- 


- 

- 

1.0 

- 

- 

1.0 

- 

- 

IQ 

- 

- 

1.0 

- 

RELEASE TIME Diode & Zener suppressed: 


- 

Q| 

- 

- 

ED 

- 

- 

ED 

- 

-■ 

HQ 

- 

- 

0.2 

- 

- 

HQ 

- 

- 

0.2 

- 

Operate: 

■a 

mm 

- 

mm 

m 

- 

HHl 

03 

- 


HQ 

- 

HQ 

-20 

- 

+ 70 

BE 

- 


-20 

- 

+ 70 

TEMPERATURE RANGE 



- 

EQI 


- 

mEs 

HQ 

- 

mm 

QHI 

- 

mm 

-35 

- 

+ 100 


- 

mm 

-35 

- 

+ 100 

ALL RATINGS AT 25°C UNLESS NOTED 























SCHEMATIC NUMBER 




2 

1 

2 

1 

, 1 


1 Must be mounted vertically. Pin #1 is up. 

2 The coil resistance & operate & release voltages are specified at 25°C. These values vary by approx. 0.39%/‘’C as the ambient temperature changes. 

3 The life expectancy when switching intermediate voltages and currents may vary widely. Consult the factory for your exact load requirements, 

4 Measured after 5 minutes at nominal coil voltage. 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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4500 


RELAYS 


4500 


GOTO 

CORPORATION 

55 DuPont Drive, Providence, R.l. 02907 
(401) 943-2686 FAX (401) 942-0920 


MICROMINIATURE 
REED RELAYS 

SERIES 2200 


ORDERING INFORMATION 


For a complete product line cata¬ 
log, technical assistance, life test 
data or other ordering information, 
please contact us directly. Our 
philosophy incorporates working 
hand-in-hand with our customers 
(Partners in Design) to develop 
custom designed reed relays that 
meet their special design 
requirements. 


OPERATING PARAMETERS (a 25°C | 

I 

Nominal Volts 

05 

12 

Coil #2 Resistance Ohms* 

150 

900 

Coil #3 Resistance Ohms* 

230 

1500 

Coil #4 Resistance Ohms* 

370 

_ 


n 

.100*1 [-^ .500 - 


.016 dia, pins 


F-.lOO 


-^ 

.225.02 

TTil^ 

l-.lOO 


All dimensions 
are nominal 



|-300-«j 

f ills 

Wf“ 


,020 


•*j |-100 

*.105 ±.015 for models #2200-2310 and #2200-2311 


To order, assemble a part number from the 
data below to describe the desired parameters. 


22XX-XX-XXX 


MODEL No. — 

COIL VOLTAGE 
05 OR 12 



“ 2 ” 

“3” 

“4” 


COIL#2 
COIL #3 
COIL #4 


“0” - no electro¬ 
static shield 
“1” - electrostatic 
shield 

“2”-co-axial shield 


Insulation Resistance 
0 = 10^° Ohms (Form A’s) 
10® Ohms (Form C’s) 
1 = 10^^ Ohms (Form A’s) 
10^^ Ohms (Form A’s) 


•Resistance figures are ± 10% 


MODEL NUMBER 


2200-2301 

2200-2302 

2200-2311 

2204 

2211 

Available Coil Options 


150a 

i50n 

250n 

2, 3, 4 

2. 3 

Contact Form 


1A 

1A 

2A 

1A 

1C 

Package Size 


A 

A 

B 

A 

A 

Available Shield Options 


Electrostatic 

5 pin relay 

Co-Axial 

6 pin relay 

N/A 

Optional Electrostatic 
or Co-Axial’ 

N/A 

PARAMETERS & TEST CONDITIONS 

UNIT 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 1 TYP 1 MAX 

MIN 1 TYP 1 MAX 

5 VOLT COIL 





135 

150 

165 



mm 

See Chart Above 

See Chart Above 

COIL nCwLTANC: ^2 VOLT COIL 

mm 

- 

- 

L- 

- 

- 

- 

- 

- 

- 

mil nmvrvniTArr 5 VOLT COIL 

WMm 

- 

5 

■a 

- 

5 

6.5 

- 

5 

6.5 

- 

5 

6.5 

- 

5 

6.5 

COIL DRIVE VOLTAGE 12 VOLT COIL 

Dia 

- 

12 

rrc 

— 

12 

15 

- 

12 

15 

- 

12 

15 

- 

12 

15 

nriAYnrrnATFvniTArr 5 VOLT COIL 

Dia 

- 

- 

MfM 

- 

- 

3.6 

- 

- 

4.0 

- 

3.75 

- 

- 

3.75 

- 

RELAY OPERATE VOLTAGE ^2 VOLT COIL 

mm 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

9.0 

- 

- 

9.0 

- 


wmm 

MiiM 

- 

- 

0.5 

- 

- 

1.0 

- 

- 

0.4 

- 

- 

0.4 

- 

- 

RELAY RELEAoE VOLTAGE ^2 VOLT COIL 

WMm 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1.0 

- 

- 

1.0 

- 

- 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) 


- 

- 

■Util 

- 

- 

150 

- 

- 

200 

- 

200 

- 

- 

100 

- 

SWITCHING CURRENT (DC/Peak AC, Resistive) 


- 

- 


- 

- 

0.5 

- 

- 

0.5 

- 

0.5 

- 

- 

0.25 

- 

CARRY CURRENT (DC/Peak AC, Resistive) 



- 

DU 

- 

- 

1.0 

- 

- 

1.0 

- 

1.0 

- 

- 

0.5 

- 

CONTACT POWER RATING (DC/Peak AC, Resistive) 

HiH 

- 

- 

mm 

- 

- 

10 

- 

- 

10 

- 

10 

- 

- 

3 

- 

((a Signal Level <1.0 V, .010A) 

■OBI 

- 

■airtii 

- 

- 

500 

-■ 

- 

500 

- 

- 

500 

- 

- 

100 

- 

LIFE EXPECTANCY (Switching >1.0 V, Consult Factory) 


- 

- 

- 

— 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

STATIC CONTACT RESISTANCE 

(Max. initial, measured with .050 V, 10mA Contact Load) 

n 

- 

- 


- 

- 

0.150 

- 

- 

0.100 

- 

- 

0.100 

- 

- 

0.150 

DYNAMIC CONTACT (Max. initial, meas. 

W/.050 V, .050 A (a 100 Hz 1.5 msec after closure) 

n 

- 

- 


- 

- 

0.200 

- 

- 

0.200 

-■ 

- 

0.200 

- 

- 

0.200 

INSULATION RESISTANCE (Between all isolated pins) 

MEASURED WITH 100 V (d 25X, 40% RH 

n 


- 

- 

10’“ 


- 

10’“ 

- 

~ 

10’“ Min. 

10’^ Optional 

10“ Min. 

10" Optional 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: 

wmm 
















(DC/Peak AC) CONTACTS TO SHIELD; 

HR[^I 


- 

- 

250 

— 

- 

250 

- 

- 

250 

- 

- 

200 

- 

- 

CONTACTS & SHIELD TO COIL: 

pf 

UtltRl 

- 

- 

1,000 

— 

- 

1,000 

- 

- 

1,000 

- 

- 

1,000 

- 

- 

CAPACITANCE 

AGRQSS_OPEN Shield floating 

pt 





0.9 


_ 

1.0 

_ 

_ 

0.9 



1.8 


CONTACTS Shield guarding 

pf 

- 

lltlM 

- 

- 

0.2 

- 

- 

N/A : 

- 

- 

0.2 

- 

- 

N/A 

- 

OPERATE TIME (Incl. bounce (5 Norn, voltage) 


- 

- 


- 

5 

0.55 

- 

- 

BlSHil 

- 

0.5 

- 

- 

1.0 

- 

RELEASE TIME Diode & Zener supressed^ 


- 

0.1 

- 

- 

0.1 

- 

- 

liIiHtI 

- 

- 

0.1 

- 

- 

2.0 

- 

TrMPrnflTi inr nANPiF Operate. 



BSH 

■EH 

-20 

- 

±70 

■9^ 

- 


-20 

- 

±70 

-20 

- 

+ 70 

1 tIVIrtnMl Unt nANbt 

storage: 

oai 


HBi 


-50 

- 

+ 100 

-50 

- 

BESI 

-50 

- 

+ 100 

-50 

- 

+ 100 

ALL RATINGS AT 25°C UNLESS NOTED. 

... 









1 







Schematics 
(Bottom View) 

Not to scale 

■ 

■ 


■ 


t _finrmnf 

1 

5 


r_LAi 

t_LvJ 

i 


i r ? 


fT“? i 

f T t 


Unused pins are omitted. 1. On model 2204 pin #7 is the optional electrostatic shield pin, pins #6 and #7 are the optional co-axial shield pins. 

Pin numbers for reference only. 2. Consists of 20V Zener-diode and 1N4002 diode in series connected in parallel to coil. 

Black dot on top of relay denotes pin #1. 


B-1454 


For manufacturers’ sales offices, see yellow pages 
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4500 


RELAYS 


4500 


GOTO 

CORPORATON 

DuPont Drive, Providence, R.l. 02907 
(401) 943-2686 FAX (401) 942-0920 


HIGH RELIABILITY 
REED RELAYS 

SERIES 7000 


Contact 

Contact 

Part No. 

Coil 

Res. 

Max. 

Min. 

D 

Pin Diagram Bottom View • | 

Type 

Form 


V.D.C. 

Ohms 

Pick-up 

Drop-out 

W 

End to End 

Same End 





±10% 

V.D.C. 

V.D.C. 

G. 





(a25°c 

(®25°C 

(S25°C 




DRY 

STANDARD 

1A 

7101 

5 

300 

3.75 

0.4 


64-2 

;h 

E 31 

6 4 E 

T 

Hh 

5 3 1 


12 

1600 

9 

1.0 

A 




24 

4200 

18 

2.0 




7102 

5 

150 

3.75 

0.4 


864 2 

;{H 

86 4E 

nr 


2A 


12 

1000 

9 

1.0 

B 




24 

3500 

18 

2.0 


E 5 3 1 

7 5 3 1 



7103 

5 

100 

3.75 

0.4 


10864 2 

'III/ 

.ml 

108 64 E 
*111* 


3A 


12 

800 

9 

1.0 

C 




24 

2400 

18 

2.0 


£ 7 5 3 1 

9 7 5 3 1 


4A 

7104 

5 

12 

80 

550 

3.75 

9 

0.4 

1.0 

D 

121086 4 2 

.run 

12 1086 4 E 

*1111* 

rirnh 




24 

2000 

18 

2.0 


E 9 7 5 3 1 

119 7 5 3 1 



7141 

5 

175 

3.75 

0.4 


6 4 2 

T f I 

6 4 E 

1 I * 


1C 


12 

1100 

9 

1.0 

A 






24 

4200 

18 

2.0 


E 3 1 

5 3 1 


2C 

7142 

5 

12 

65 

490 

3.75 

9 

0.4 

1.0 

C 

10864 2 

108 6 4 E 

'M 




24 

1550 

18 

2.0 


E 7 5 3 1 

9 7 5 3 1 


1A 

7150 

5 

550/550 

3.75 

0.4 


8 6 4 2 

8 642 

reset, 

SET 


Latch * 


12 

1750/1750 

9 

1.0 

B 

RESET 1 1 1 1 SET 









7^1 

7E 3 1 

MERCURY 


7201 

5 

70 

3.75 

0.4 


64 2 

t’H 

6 4 E 

* ! * 

WEHED 

1A 


12 

450 

9 

1.0 

A 

n 

5 3 1 




24 

1785 

18 

2.0 


E 3 1 



7202 

5 

60 

3.75 

0.4 


8 6 4 2 

lHI 

86 4 E 

rir 


2A 


12 

340 

9 

1.0 

B 




24 

1330 

18 

2.0 


E 5 3 1 

7 5 3 1 

HIGH 


7301 

5 

175 

3.75 

0.4 


6 4 2 

:ii 

E 3 1 

64 E 

• T * 

VOLTAGE 

1A 


12 

1100 

9 

1.0 

A 

1 

rH 

5 3 1 




24 

4200 

18 

2.0 




7302 

5 

100 

3.75 

0.4 


8 64 2 

.ill 

86 4 E 

‘ir 


2A 


12 

640 

9 

1.0 

B 

rTH 




24 

2450 

18 

2.0 


E 5 3 1 

7 5 3 1 


• Black dot on top of relay denotes Pin # 1. 

* These relays contain bias magnets. Correct polarity must be observed. Diode coil suppression is required for proper operation of latching 
relays. If internal diode option is selected on 7150 Pins #1 and #8 are positive. On all other relays Pin #1 is Positive. 


MODEL NUMBER 

7100 

7200 

7300 

CONTACT TYPE 

DRY STANDARD 

MERCURY WET 

HIGH VOLTAGE 

CONTACT FORM 

A s AND B’s 

C’s 

As 

A’s 

PARAMETERS & TEST CONDITiONS 

UNIT 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

MIN 

TYP 

MAX 

SWITCHING VOLTAGE (DC/Peak AC, Resistive) 

Volts 

- 

- 

200 

- 


150 

- 

- 

500 

- 

- 

500 

SWITCHING CURRENT (DC/Peak AC, Resistive) 

Amps 

- 

- 

0.5 

- 


0.250 

- 

- 

1.0 

- 

- 

0.5 

CARRY CURRENT (DC/Peak AC, Resistive) 

Amps 

- 

- 

2.0 

- 


1.0 

- 

- 

2.0 

- 

- 

2.0 

CONTACT POWER RATING (DC/Peak AC, Resistive)' 

W 

- 

- 

10 

- 

- 

3 

- 

- 

50 

- 

- 

10 

((a Signal Level <1.0 V, .010A) t 

CYC 

- 

10“ 

- 

- 

10' 

- 

- 

10“ 

- 

- 

10' 

- 

LIFE EXPECTANCY (Switch!ng> 1,0V, Consult Factory) 

CYC 

- 

* 

- 

- 

* 

- 

- 

10“ 

- 

- 

* 

- 

STATIC CONTACT RESISTANCE 

(Max. initial, measured with ,050 V, 10 mA Contact Load) 

n 

- 

- 

.100 

- 

- 

.150 

- 

- 

.050 

- 

- 

.100 

DYNAMIC CONTACT (Max. initial, meas. 

W/.050 V, .050 A (a 100 Hz 1.5 msec after closure) 

n 

- 

- 

.150 

- 

- 

.200 

- 

- 

.100 

- 

- 

,150 

INSULATION RESISTANCE (Between all isolated pins) 
MEASURED WITH 100 V (a 25°C, 40% RH 

a 

10'“ 

10'' 

- 

10“ 

10" 

- 

10'“ 

10'' 

- 

10'“ 

10'' 

- 

DIELECTRIC STRENGTH ACROSS OPEN CONTACTS: 

Volts 

250 

- 

- 

200 

- 

- 

1000 

- 

- 

1200 

- 

- 

(DC/Peak AC) CONTACTS TO SHIELD 

Volts 

500 

- 

- 

500 

- 

- 

500 

- 

- 

500 

- 

- 

GS CONTACTS & SHIELD TO COIL: 

VRMs 

1500 

- 

- 

1500 

- 

- 

1500 

- 

- 

1500 


- 

CAPACITANCE 

ACROSS OPEN WITHOUT SHIELD 

pf 

_ 

1.0 

— 

_ 

2.0 

_ 

— 

1.0 

_ 

- 

1.0 

- 

CONTACTS GROUNDED 

pf 

- 

0.2 

- 

- 

1.0 

- 

- 

0.2 

- 

- 

0.2 

- 

OPERATE TIME (Incl. bounce (cl Norn, voltage) 

msec 

- 

1.0 

- 

- 

2.0 

- 

- 

2.0 

- 

- 

1.0 

- 

RELEASE TIME Diode & Zener suppressed: 

msec 

- 

0.100 

- 

- 

2.5 

- 

- ' 

1.0 

- 

- 

0.100 

- 

Operate: 

TCftflnrnATI mr nArinr 

C° 

-20 

- 

+ 70 

-20 

- 

+ 70 

-20 

- 

+ 70 

-20 

- 

+ 70 

1 tivIrtnMI Unt nANbt (0 ) 

storage: 

C° 

-50 

- 

+ 100 

-50 

- 

+ 100 

-50 

- 

+ 100 

-50 

- 

+ 100 

ALL RATINGS AT 25°C UNLESS NOTED. 




* Life expectancy at full rated load is dependent upon the combination current/voltage switched. While typical life expectancy 
is >5 X 10®, Consult factory for life data at your load levels. 
i Consists of 2Q\J Zener-Diode and IN4002 Diode in series, connected in parallel to coil. 


Package and Pin Configuration 

(Bottom View) 



k375-*- 

1.0 

. - ..r _I 

I I /Hh-'020 

500-^ ^ -.026 DIA. PIN 


ORDERING INFORMATION 

To ortder a Goto relay, assemble a part 
number from the ciata to (describe the 
desired parameters. 


7XXX-XX-XXXX 

Contact Type: ”T 

Dry Standard = 1 
Mercury Wet = 2 ■* 

High Voltage = 3 

Contact Form- 

Coil Voltage-^- 

Options: 

Insulation Resistance 
0 = 10^° Ohms (Form A’s) 

10® Ohms (Form C’s) U 
1 = 10^^ Ohms (Form A’s) 

10^^ Ohms (Form C’s) 


Coil Termination 
0 = End to End “ 
1 = Same End 

Electrostatic Shield* 
0 = Omit 
1 = Include 


Diode 

0 = Omit . . - . » 

1 = Include 

*E-pin indicates electrostatic shield pin. 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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4500 


RELAYS 


4500 



C O M P A N Y 


SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 



2.5 TO 90 AMP, 

120, 240 AND 480 VAC 
SCR AC OUTPUT, 
PANEL MOUNT 
SOLID-STATE RELAYS 



These Crydom SSRs make it possible to switch AC power loads up to 
47 kw. Output circuit consists of inverse-parallel (back-to-back) dual 
SCRs to meet the most demanding requirements. Features include 
zero voltage switching, phase control and normally closed models 
available. 


AC Control Models —SCR Output 


Crydom 

Model 

No. 

Line 

VAC 

(47-63 Hz) 

Max. Load 
Current, 

Amps 

(RMS) 

One-Cycle 

Surge, 

Amps 

(PK) 

A1202 

24-140 

2.5 

22.5 

A1210 

24-140 

10 

120 

A1225 

24-140 

25 

250 

A1240 

24-140 

40 

625 

A2402 

48-280 

2.5 

22.5 

A2410 

48-280 

10 

120 

A2425 

48-280 

25 

250 

A2440 

48-280 

40 

625 

A2450 

48-280 

50 

625 

A2475 

48-280 

75 

1000 

A4808 

80-530 

8 

72 

A4812 

80-530 

12 

140 

A4825 

80-530 

25 

250 

A4840 

80-530 

40 

400 

A4875 

80-530 

75 

1000 

A4890 

80-530 

90 

1200 


General Specifications 

Isolation Voltage; 4000 VAC Std. (Input to Output) 

Operating Temperature Range; - 30°C to 80°C. UL and CSA 

DC Input Control Models 

Control Signal Range.3-32 VDC 

Must Operate Voltage. .3 VDC Max 

Must Release Voltage.1 VDC Min 

Input Current..4 mA max @ 5 VDC 

AC Input Control Models 

Control Signal Range.90-280 VAC 

Must Operate Voltage..90 VAC Max 

Must Release Voltage.10 VAC Min 

Input Current.2 mA max @ 120 VAC 


DC Control Models —SCR Output 


Crydom 

Model 

No. 

Line 

VAC 

(47-63 Hz) 

Max. Load 
Current, 

Amps 

(RMS) 

One-Cycle 

Surge, 

Amps 

(PK) 

D1202 

24-140 

2.5 

22.5 

D1210 

24-140 

10 

120 

D1225 

24-140 

25 

250 

D1240 

24-140 

40 

625 

D2402 

48-280 

2.5 

22.5 

D2410 

48-280 

10 

120 

D2425 

48-280 

25 

250 

D2440 

48-280 

40 

625 

D2450 

48-280 

50 

625 

D2475 

48-280 

75 

1000 

D4808 

80-530 

8 

72 

D4812 

80-530 

12 

140 

D4825 

80-530 

25 

250 

D4840 

80-530 

40 

400 

D4850 

80-530 

50 

625 

D4875 

80-530 

75 

1000 

D4890 

80-530 

90 

1200 


ADDITIONAL DC INPUT MODELS AVAILABLE: 


“NORMALLY CLOSED”..- B SUFFIX 

“NON-ZERO SWITCH”.—10 SUFFIX 

“400 Hz”.-4 PREFIX 


8 TO 90 AMP, 

48-530 AND 48-660 VAC 
AC OUTPUT SOLID-STATE RELAYS 
1000-1200V BLOCKING 

The highest power rated SSRs, up to 59 kw. 
4000V of isolation with the highest available 
blocking voltages (1.2 KV) below which the 
SSRs will not mistrigger. The wide margin 
between operating and blocking voltages 
permits the proper use of transient suppres¬ 
sion (MOV) devices on the 480V line. Fea¬ 
tures include high dv/dt and zero voltage 
switching. 

General Specifications 

Control Signal Range “C”, “WD”4 to 32 VDC 

“CD”.4 to 8 VDC 

“CA” . . .90 to 140 VAC 

Input Current @ 5 VDC.15 mA max. 

Isolation Voltage 50/60 Hz_4000 VRMS 

Operating Temperature Range.0®C to 80®C 


Crydom 

Model 

No. 

Line 

VAC 

(47-63 Hz) 

Max. Load 
Current 
Amps (RMS) 

One Cycle 
Surge 
Amps (pk) 

D4808C 

48-530 

8 

72 

D4812C 

48-530 

12 

140 

D4825C 

48-530 

25 

250 

D4850C 

48-530 

50 

625 

D4875C 

48-530 

75 

1000 

D4890C 

48-530 

90 

1200 

H10CD4850 

48-660 

50 

625 

H10CD4890 

48-660 

90 

1200 

H10CA4850 

48-660 

50 

625 

H10CA4890 

48-660 

90 

1200 

H12CD4850 

48-660 

50 

625 

H12CD4890 

48-660 

90 

1200 

H12CA4850 

48-660 

50 

625 

H12CA4890 

48-660 

90 

1200 

H10WD4850 

48-660 

50 

625 

H10WD4890 

48-660 

90 

1200 

H12WD4850 

48-660 

50 

625 

H12WD4890 

48-660 

90 

1200 


7.0 TO 40 AMP, 

100 TO 500 VDC CMOS 
DC INPUT SOLID STATE RELAYS 

This new Crydom series of DC power SSRs 
incorporates a power MOSFET as the output 
device in the classic Crydom package. The 
input can be driven from most logic circuits, 
requiring less than 1.6 mA at 5 VDC. 

General Specifications 

Control Signal Range.3.5 to 32 VDC 

Input Current @ 5 VDC.1.6 mA max. 

Isolation Voltage 50/60 Hz . . . .2500 VRMS 
Operating Temperature Range.0®C to 80°C 


Crydom 

Model 

No. 

Line 

VDC 

Max. Load 
Current @ 
40®C Amps 

10MS 

Surge 

Amps 

D1D07 

0-100 

7.0 

15 

D1D12 

0-100 

12 

28 

D1D20 

0-100 

20 

42 

D1D40 

0-100 

40 

106 

D2D07 

0-200 

7.0 

22 

D2D12 

0-200 

12 

27 

D4D07 

0-400 

7.0 

17 

D4D12 

0-400 

12 

36 

D5D07 

0-500 

7.0 

19 

D5D10 

0-500 

10 

29 


10 TO 75 AMP, 

120-240V DC CONTROLLED, 

AC OUTPUT SSRs FEATURE 
1C FIRING CIRCUITS TO BOOST 
RELIABILITY AND PERFORMANCE 

Combining integrated circuit technology and 
the proven Crydom series 1 high power dissi¬ 
pation output system results in superior 
SSRs. The reduction of control circuit com¬ 
ponents from 22 to 3 greatly increases life 
and reliability. 

SCR OUTPUT 


Crydom 

Model 

No. 

Input 

Control 

Voltage 

Output 

Load 

Current 

Ratings 

Volts 

(RMS) 

CSD2410 

3.5-15 VDC 

10A 

120/240 

CSD2425 

3.5-15 VDC 

25A 

120/240 

CSD2440 

3.5-15 VDC 

40A 

120/240 

CSD2450 

3.5-15 VDC 

50 A 

120/240 

CSD2475 

3.5-15 VDC 

75A 

120/240 

CSE2410 

15-32 VDC 

10A 

120/240 

CSE2425 

15-32 VDC 

25A 

120/240 

CSE2450 

15-32 VDC 

50A 

120/240 


TRIAC OUTPUT 


CTD2410 

3.5-15 VDC 

10A 

120/240 

CTD2425 

3.5-15 VDC 

25A 

120/240 


SERIES 1 —HEATSINK SELECTION GUIDE 


Maximum 
Operating 
Current 
(SSR Rating) 

Crydom 

Heatsink 

Type 

Maximum 
Ambient 
Temperature 
(@ Max. Current) 

10A 

HS-1 

25°C 

10A 

HS-2 

40°C 

25A 

HS-2 

25“C 

50A 

HE-54 

40°C 
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TRIAC AC OUTPUT SOLID-STATE RELAYS 


Crydom Triac SSRs are quality-made devices designed for general 
purpose switching applications where performance requirements are 
less demanding than those offered by SCR output types. 


General Specifications DC Input AC Input 


Control Signal Range . . 
Input Current. 

Isolation Voltage. 

Open Temp. Range .... 


3 to 32 VDC 

4 mA @ 

5 VDC 
4000 VRMS 

-30°Cto 

80®C 


90 to 280 VAC 
2 mA @ 
120 VAC 
4000 VRMS 
-30°Cto 
80°C 


DC Control Models—Triac Output 


Crydom 

Model 

No. 

Line VAC 
(47-63 Hz) 

Max. Load 
Current, 

Amps (RMS) 

One-Cycle 

Surge, 

Amps (PK) 

TD1210 

24-140 

10 

100 

TD1225* 

24-140 

25 

250 

TD2410* 

48-280 

10 

100 

TD2425 

48-280 

25 

250 

TD4825 

80-530 

25 

250 

AC Control Models- 

—Triac Output 



TA1210 

24-140 

10 

100 

TA1225 

24-140 

25 

250 

TA2410 

48-280 

10 

100 

TA2425 

48-280 

25 

250 

7A4825 

80-530 

25 

250 


TIME DELAY RELAYS 48 TO 280 VAC, 

10, 25 OR 50 AMP 2 TIMING RANGES 

Standard series 1 relay with built-in Time Delay. (External 
resistor for 0 to 10 Megohm.) 


General Specifications 

Control Voltage Range.3.5 to 15 VDC 

Timing Range “DSD”.0.1 to 83 sec 

Timing Range “DLD”.1.6 to 1330 sec 


Crydom 

Model 

No. 

Max Load 

Current, Amps 
(pk) 

One-Cycle 

Surge Amps 
(pk) 

DSD2410 

10 

120 

DSD2425 

25 

250 

DSD2450 

50 

625 

DLD2410 

10 

120 

DLD2425 

25 

250 

DLD2450 

50 

625 


SOFT-START POWER MODULES/RELAYS 
90-140 AND 180-280 VAC 10 TO 75 AMPS 

A control module is used in combination with a Crydom 
phase control relay to provide gradual applicaton of power 
to the load. 


General Specifications; Ail models. 


Input Operate Voltage Range ..3.5 to 10 VDC 

Minimum Release Voltage.1 VDC 

Input Current @ 5 VDC.1.6 mA 


Crydom 

Model 

No. 

Output 

Voltage 

Range VAC 

Max Load 

Current Amps 

10SST120 

90-140 

10 

25SST120 

90-140 

25 

40SST120 

90-140 

40 

10SST240 

180-280 

10 

25SST240 

180-280 

25 

40SST240 

180-280 

40 

75SST240 

180-280 

75 



These space saving and cost saving “dual” and “quad” series pro¬ 
vide two (2) or four (4) totally independent AC output solid state relays 
in a single Series 1 package. The “dual” types employ inverse parallel 
SCR outputs and are available in 25 AMP and 40 AMP models. The 
“quad” types have triac outputs. Protection is provided by an internal 
dv/dt snubber network across the output switch which restricts the rate 
of rise of most voltage transients to within acceptable limits. Features 
include 2500 VRMS optical isolation, zero voltage turn-on and zero 
current turn-off of the the load. Random voltage turn-on units (-10 
suffix) are also available for phase control applications. 

These series are ideal when multiple SSR’s are required for interfac¬ 
ing between the logic output of TTL, HTL, MOS or microprocessor cir¬ 
cuits and AC loads such as motors, heaters, lamps, solenoids and 
transformers. 


25, 40 AMP Dual-SCR Output 
20 AMP Quad-Triac Output 

General Specifications 

Isolation Voltage:.2500 VAC 

Temperature Range; 

Storage.- 40°C to 120°C 

Operating:..- 30°C to 80°C 

Weight:.3.5 oz. (98G) Max. 

Control Signal Range..4-15 VDC 

Must Operate Voltage..4 VDC Max. 

Must Release Voltage...1 VDC Min. 

Input Current.34 mADC Max. 

Off-State dv/dt.200V/usec Min. 


DUAL—SCR OUTPUT_UL Recognized, CSA Certified 


Crydom 

Model 

No. 

Line 

VAC 

(47-70 Hz) 

Max. Load 
Current 
Amps (RMS) 
(Per Section) 

One-Cycle 

Surge 

Amps (PK) 
(Per Section) 

Switching 

Mode 

D2425D 

24-280 

25 

350 

Zero 

D2425D-10 

24-280 

25 

350 

Non-Zero 

D2440D 

24-280 

40 

500 

Zero 

D2440D-10 

24-280 

40 

500 

Non-Zero 

QUAD—TRIAC OUTPUT 

UL Recognized, CSA Certified 

TD2420Q 

24-280 

20 

250 

Zero 

TD2420Q-10 

24-280 

20 

250 

Non-Zero 
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Crydom 

Model 

No. 

Line 

Voltage 

VDC 

Max.l 
@ 60®C 
A (RMS) 

Control 

Voltage 

Range 

Must 
Operate 
Voltage, Max. 

Must 
Release 
Voltage, Min. 

Surge 

Current 

1 Sec. 

DO 061A 

3-60 

1.0 

3.0-9.0 VDC 

3.0 VDC 

1.0 VDC 

5A 

DO 061B 

3-60 

1.0 

1.7-9.0 VDC 

1.7 VDC 

0.8 VDC 

5A 


The DO 061 are miniature DC output modules in a conformally coated 
SIP package, measuring only 0.46 x 0.9 x 0.4 in. with pinouts on the 
popular 100-mil grid. The input-to-output isolation is 4000VRMS with 
an isolation resistance of 1 x 10® ohms. The units are derated 10mA 
per degree C above 60°C ambient temperature. Operating tempera¬ 
ture range is - 30°C to -i- 80®C. When used for inductive loads, diode 
suppression across the load is recommended. 


8 AMPS, 120 AND 240 VAC 
AC OUTPUT, PANEL MOUNT 
SOLID-STATE RELAYS 

The Crydom Series 2 solid-state relays com¬ 
bine small size, zero voltage switching and 
high current rating in a package designed for 
heat sink or panel mounting. Standard 
0.187" push-on terminals allow quick con¬ 
nection and are positioned to provide maxi¬ 
mum isolation between control and power 
circuits. 


General Specifications 

Control Signal Range.3.5 to 8 VDC 

Control Signal Range“221C” 3.5 to 7 VDC 

Must Operate Voltage.3.5 VDC max 

Must Release Voltage.1 VDC min 


AC OUTPUT, PC BOARD MOUNT 
SOLID-STATE RELAYS 
0.3 TO 3 AMPS 
120 AND 240 VAC 




Case Style 30 A Case Style 3 

Designed for PCS applications. Units require 
only 1 sq. in. space on boards. Overall height 
of 0.45" on case 3 allows spacing on 0.5" 
centers. High current rating. Zero voltage 
switching. 


0.85" (21.59 mm) 
X ■> -75" (44.5 mm) 

X 0.83" (21.08mm) 

Must Operate Current.12 mA max 

Isolation Voltage.2500 VAC 

Operating Temperature 

Range.- 30°C to 80°C 

Snubber.Internal 


Crydom 

Model 

No. 

Line 

VAC 

(47-63 Hz) 

Max. Load 
Current @ 
40** C Amps 
(RMS) 

One-Cycie 

Surge 

Amps 

(PK) 

S218 

20-140 

8 

120 

S228 

40-280 

8 

120 

S228C 

24-280 

8 

120 


General Specifications 

Control Signal Range.3.5 to 8 VDC 

(Models S3013A/S3023A . . .3.5 to 18 VDC) 

Must Operate Voltage.3.5 VDC max 

Must Release Voltage.1 VDC min. 

Isolation Voltage.2500 VAC 

(Models S3013A/S3023A.......4000 VAC) 

Operating Temperature Range... - 30°C to 

80®C 


Crydom 

Modei 

No. 

Line 

VAC 

(47-63 

Hz) 

Max.l 
@ 40®C 

A (RMS) 

One- 

Cycle 

Surge 

Amps 

(PK) 

In¬ 

ternal 

Snub¬ 

bers 

Case 

Style 

S310 

20-140 

0.3 

2 

No 

3 

S3010A 

20-140 

0.3 

2 

Yes 

30A 

S320 

40-280 

0.3 

2 

No 

3 

S3020A 

40-280 

0.3 

2 

Yes 

30A 

S312 

20-140 

2 

55 

No 

3 

S3012A 

20-140 

2 

55 

Yes 

30A 

S3013A 

24-140 

3 

55 

Yes 

30A 

S322 

40-280 

2 

55 

No 

3 

S3022A 

40-280 

2 

55 

Yes 

30A 

S3023A 

48-280 

3 

55 

Yes 

30A 


LOW COST AC OUTPUT 
60 TO 280 VAC, 2 AMPS 
SOLID-STATE RELAYS 


I 


/ - 

CRYDOK/l 
D2W202F 



The D2W202F is designed to achieve opti¬ 
mum performance at a record low cost by 
means of completely automated assembly 
using labor saving robotics. The package 
has a hard, skin-tight epoxy coating which 
provides excellent environmental protection 
and a pinout that matches the Series 6. 

General Specifications 

Control Signal Range.3 to 28 VDC 

Must Operate Voltage, max.3 VDC 

Must Release Voltage, min.1 VDC 

Input Current @ 5 VDC max.4 mA 

Input Impedance, min.1500 OHMS 

Dielectric Strength; 50/60 Hz . .2500 VRMS 
Operating Temperature Range... - 20°C to 

80°C 


Crydom 

Model 

No. 

Control 

Voltage 

Range 

Output 

Ratings 

Surge 

One 

Cycie 

D2W202F 

3-32 VDC 

2A @ 60-280 VAC 

28A pk 

D2W203F 

D2W203F-11 

3-32 VDC 
3-32 VDC 

3A @ 60-280 VAC 
3A @ 60-280 VAC 

80A pk 




SOLID-STATE RELAY HANDBOOK 
WITH APPLICATIONS 
BY ANTHONY BISHOP 

This comprehensive 223 page reference to the use and applications 
of Solid-State Relays (SSRs) Incorporates a detailed tutorial on what 
SSRs are and why they are used in various industrial applications. In 
its pages you will find; 

• A thorough introduction to solid-state relays 

• Descriptions of various coupling methods 

• SSR operation and parameters 

• Coverage of different drive methods 

• Thermal considerations 

• Applications of SSRs in microprocessor-based equipment for 
Industrial machine control 

• A cross reference of types and manufacturers 

• A handy glossary of terms 

ORDER: HDBK-899 


CRYDOM COMPANY: 17215 Studebaker Rd., Cerritos, CA 90701 • Phone:(213)865-3536 • Fax:(213)865-3318 


B-1458 


For manufacturers’ sales offices, see yellow pages 


EEM1989 



























4500 


RELAYS 


4500 



COMPANY 


SOLID-STATE RELAYS 
AND INPUT/OUTPUT SWITCHES 



For electrically clean, photo-isolated, noise-free interfacing 
between logic level programmable controllers, microproces¬ 
sors and computerized machine controls and power level 
loads. 

Input modules accept power level signals and convert them 
to logic level signals. Output modules accept logic level sig¬ 
nals to switch AC or DC loads to 3.5 Amps. 


General Specifications—All Models 

Dielectric (Input/Output).4000 VRMS 

Isolation Resistance (Input/Output @ 500 V) . . . .10^° Ohms 

Capacitance (Input/Output).8.0 pF 

Operating Temperature Range.- 40°C to 80°C 


3.5 AMPS, 60 VDC, 120 and 240 VAC 

Standard Input/Output Modules (and Equivalents) 

*IN COMPLIANCE WITH NEMA 2-230 (NOISE IMMUNITY) 


5 Volt Models 

15 Volt Models 

Type 

Input Current 
vs. Voltage 

Maximum 
Load Voltage 

Maximum 
Load Current 

P-N 

Equivalent 

P-N 

Equivalent 

6101/6101A* 

IDC5 

6131 

IDC15 

DC/IN 

7 mA @ 32 VDC 

30 VDC 

25 mA @ 80°C 

6201A* 

IAC5 

6231 

IAC15 

AC/IN 

6 mA @ 120 VAC 

30 VDC 

25 mA @ 80°C 

6202A* 

IAC5-A 

6232 

IAC15-A 

AC/IN 

6 mA @ 240 VAC 

30 VDC 

25 mA @ 80°C 

6301A* 

ODC5 



DC/OUT 

15 mA @ 5 VDC 

60 VDC 

3 ADC @ 45‘>C 

6401A* 

OAC5 

' 


AC/OUT 

15 mA @5 VDC 

140 VAC 

3A RMS @ 45°C 

6402A* 

OAC5-A 



AC/OUT 

15 mA @5 VDC 

280 VAC 

3A RMS @ 45°C 

6102 

_ 

_ 

_ 

DC/IN 

6 mA @ 180 VDC 

30 VDC 

25 mA @ 80°C 

6200 

— 

— 

— 

AC/IN 1 

6 mA @ 24 VAC 

30 VDC 

25 mA @ 80°C 

6302 

ODC5-A 

— 

— 

DC/OUT 

12 mA @5 VDC 

200 VDC 

1.5A @ 45°C 


Buffered Output Modules 

‘SINK CURRENT (NON-INVERTING) * ‘SOURCE CURRENT (INVERTING) 


Crydom Part No. 

Type 

Input Current 

VS. Voltage 

5 Volt Models 

Input Current 
vs. Voltage 

15 Volt Models 

Maximum 

Load 

Voltage 

Maximum 

Load Current 

5V 

Models 

15V 

Models 

6311 

6321 

6411 

6412 

6421 

6422 

6341 

6351 

6441 

6442 

6451 

6452 

DC/OUT 

DC/OUT 

AC/OUT 

AC/OUT 

AC/OUT 

AC/OUT 

75 mA @ 0.8 VDC* 
75/xA @ 2.4 VDC** 

75 /xA @ 0.8 VDC* 

75 fxA @ 0.8 VDC* 

75 ^A @ 2.4 VDC** 

75 fxA @ 2.4 VDC** 

175 nA @ 2.0 VDC* 

75 mA @ 8.0 VDC** 
175/iA @ 2.0 VDC* 
175/itA @ 2.0VDC* 
75|aA @ 8.0VDC** 

75 ftA ® 8.0 VDC** 

60 VDC 

60 VDC 
140 VAC 
280 VAC 
140 VDC 
280 VAC 

3.5 ADC @ 45°C 
3.5 ADC @ 45°C 
3.5A RMS @ 45°C 
3.5A RMS @ 45°C 
3.5A RMS @ 45°C 
3.5A RMS @ 45°C 



AC AND DC INPUT/OUTPUT MODULES 
3 AMPS, 30, 60 VDC AND 280 VAC 

Electrically identical to Series 6 models. Packaged in a hard, 
skin-tight epoxy conformal coating for excellent environment 
protection and fast heat-transfer. Pin-out matches Series 6. 


Crydom 

Model 

Number 

Module 

Type 

Input Current 
vs. Voltage 

Max. 

Load 

Voltage 

DMP6101A 

DC/IN 

32 mA @ 32 VDC 

30 VDC 

DMP6201A 

AC/IN 

6 mA @ 120 VAC 

30 VDC 

DMP6202A 

AC/IN 

6 mA @ 240 VAC 

30 VDC 

DMP6301A 

DC/OUT 

15 mA® 5 VDC 

60 VDC 

DMP6402A 

AC/OUT 

15 mA® 5 VDC 

280 VDC 
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lAC/IDC/OAC/ODC SERIES 

Industrial environments can subject sensitive microelectronic cir¬ 
cuits to undesirable stresses in the form of voltage transients, electri¬ 
cal noise, shock, vibration, etc. These can result in permanent 
damage, spurious operations or false indications. Crydom’s I/O mod¬ 
ules are designed to provide an electrically clean, photo-isolated, 
noise-free “output” interface from logic level control systems to 
external loads such as motors, valves, solenoids, etc., or, an “Input” 
interface from the load or sensors to microprocessor or computer- 
based logic level systems. Used with Crydom’s I/O mounting boards, 
these solid-state modules exhibit long, reliable life in industrial envi¬ 
ronments. 

FEATURES 

• Color-coded by Function 

• 4000 Vrms Optical Isolation 

• Industry Standard Package and Pin-out 

• High Transient Noise Immunity 

• Series Operation Compatibility 

• UL Recognized, CSA Certified, SEV Approved Types Available 




COMPANY 


lACP/IDCP/OACP/ODCP SERIES 

These flat pack modules offer reliable input-output interfacing In a low 
profile package outline that permits PC board spacing on half-inch 
centers. 

FEATURES 

• Low Profile Permits 0.50 Inch (12.70mm) PC Board Spacing 

• Industry Standard Footprint 

• Color-Coded by Function 

• 4,000 Vrms Optical Isolation 

• High Transient Noise Immunity 

• Series Operation Compatibility 

• UL Recognized, CSA Certified 



lACQ/IDCQ/OACQ/ODCQ SERIES 

Each quad module has four I/O channels of the same type. They pro¬ 
vide a high packaging density means of reliably interfacing logic level 
control systems with external loads such as motors, valves, sole¬ 
noids, etc., or as an interface from the load or sensors to microproces¬ 
sor or computer-based logic level control systems. 

FEATURES 

• Industry Standard Plug-In Package 

• Input Modules Have Reverse Voltage Feedback Protection 

• Output Modules Can Be Controlled By Sinking Logic 

• Color Coded By Function 

• 4,000 Vrms Optical Isolation 

• High Transient Noise Immunity 

• Series Operation Compatibility 

• UL Recognized, CSA Certified Types Available 



PB SERIES 

These mounting boards will accept input/output modules in any com¬ 
bination of input or output types of the same style (single or quad 
channel). Modules can be easily and quickly Inserted, without dis¬ 
turbing field wiring. The single channel models provide an LED status 
indicator, plug-in 5 amp fuse and 3.3 Kohm pull-up resistor for each 
module. 

FEATURES 

• LED Status Indicators 

• Plug-in Fuses 

• Pull-up Resistors 

• Barrier Strip Screw Terminals for Field Wiring 

• Card Edge Logic Connections Available 

• Screw Terminal Logic Connections Available 

• UL Recognized Types 

• CSA Certified Types 



CRYDOM COMPANY: 17215 Studebaker Rd., Cerritos, CA 90701 •, Phone; (213) 865-3536 • Fax:(213)865-3318 
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MINIGLOSSARIES 
FORMULAS • CHARTS 

PROni ir“T QFI FPTinN fil IIHFR 

TECHNICAL 

INFORMATION 


WHERE TO FIND THEM IN THE 
88/89 EDITION OF EEM 


Abbreviations/Acronyms 

.A-1404, B-1090, 01119 D»1156 


AC Power Supplies, Product 

Selection Guide..... D*2156 

ASCII Code.D-1080 

Batteries, Product Selection Guide....D-1447 
Batteries & Fuel Cells, 

Characteristics.D-1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.C*1003 

Capacitors, Basic Formulas..A*1093 

Capacitors, Miniglossary.A*1066 

Capacitors, Product Selection Guide .A* 1002 
Coils, Chokes, Inductors, 

Product Selection Guide.A* 1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A«2272, C*1316 

Connectors, Miniglossary.C*1271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C*1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide...A* 1339 

DC Power Supplies, Product 

Selection Guide.D«1537 

Delay Lines, Product Selection 

Guide.A*1503 

Dielectrics, Thermal Conductivity.B«1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B*1041 

EBCDIC Code..D-1086 

Encapsulation, Miniglossary.C*1124 

Fans, Blowers, Cooling Equipment, 8 l 
Heat Exchangers, Product 

Selection Guide.C*1631 

Fiber Optics, Miniglossary...B*1118'5 

Fiber Optics, Product 

Selection Guide.B«1204 

Filters, Power, Product 

Selection Guide.A* 1642 

Filters, Signal, Product 

Selection Guide.A»1683 

IC Master.A-1740 

Instruments, Test & Measuring, 

Product Selection Guide.D*1210 

Interconnection Systems, Product 

Selection Guide.C*1702 

Keyboards & Keypads, Product 

Selection Guide.B*1854 

Lamps, Lights, & Indicators, Product 

Selection Guide.B»1126 

Logofinder & Trademark Directories...C*901 
Microwave Components, Product 

Selection Guide.A-1776 


Military Qualified Products List.B*1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide.B*1221 

Opto Semiconductors, Miniglossary 

.A»2169 

Oscilloscopes, Product 

Selection Guide.D-1426 

Panel Hardware, Product 

Selection Guide.C-1583 

Panel Meters, Analog & Digital, Product 

Selection Guide.D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A*2078 

Power Supplies, Miniglossary 

.A*2276, D-1541 

Power Supplies, AC, Product 

Selection Guide.D*2156 

Power Supplies, DC, Product 

Selection Guide.D-1537 

Protective Components (Fuses, 

Circuit Breakers, etc.), 

Product Selection Guide.B*1351 

Relay Contact Forms.B*1450 

Relays, Electromechanical, 

Miniglossary.B*1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes.A* 1952 

Resistors, Product Selection Guide ...A* 1867 
Servo Components, 

Miniglossary.B*1266 

SI Units, Basic Guide To, 

.A*1434, B-1472, 01692, D-1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide....B* 1673 
Symbols—International Authorities 

.A»1454, B*1064, 01104, D*1166 

Thermal Components, Product 

Selection Guide.B*1886 

Thermal Conductivity of Dielectrics 

at Room Temperature... B* 1916 

Thyristors/High Power Diodes, 

Miniglossary....A*2 211 

Timers, Miniglossary.B*1492, D»1140 

Trademark & Logofinder Directories...0901 
Transducers & Encoders, Product 

Selection Guide.B*1928 

Transformers, Product 

Selection Guide.A*2 215 

Voltage Drop Nomograph 

.A*2262, 01469, C*1960 D*1718 

Wire & Cable, Product 

Selection Guide...01755 

Wire Gauges—-Diameter, Area, 

Copper Weight.01343, C*1759 
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RELAYS 


4500 


DEUTROL RELAYS nlMJ.S.A. SEE SECTION 4550 FOR SOLENOIDS 



General purpose plug-in relay for continuous 
duty operation. Piastic cover. Recognized 
under the Components Program of Underwriters 
Laboratories, Inc. (File No. E37066). 



SPOT DPDT 3POT 


B-3 HOLD DOWN SPRING 

BASE DIAGRAMS FOR 105 SERIES S/N 20171-00 



General purpose plug-in relay with a iamp con¬ 
nected across relay coil; indicates voltage ap¬ 
plied to coil. Recognized under the components 
Program of Underwriters Laboratories, inc. 
(Fiie No. E37066). 


L =1-13/32 
W =1-1/2 
H =2-3/16 


165/166 Series 

Plastic covered general purpose plug-in relay. 
Molded nylon coil. Continuous duty operation. 
Recognized under the Components Program of 
Underwriters Laboratories, inc. (File No. 
E37066). Also CSA Recognized. 


L = 1-7/8 
W = 1-5/8 
H =1-1/4 





High current relays for industrial control appli¬ 
cations. Molded nylon encapsulated coil is re¬ 
sistant to fungus and moisture. Recognized 
under the Components Program of Under¬ 
writers Laboratories, Inc. (File No. E37066). 



W =1-1/2 
D =1-7/16 
H =2-1/2 


Plastic covered general purpose plug-in relay. 
Molded nylon coil. Continuous duty opera¬ 
tion. .187 quick connect terminals. Recog¬ 
nized under the Components Program of Under¬ 
writers Laboratories, Inc. (File No. E37066). 
Also CSA recognized. 



105 SERIES 


1 

Contacts 

Coil 

Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20106-82 

105 

SPOT 

10A 

24VAC 

82 

2.0VA 

20106-84 

105 

SPOT 

10A 

120 V AC 

2,250 

2.0VA 

20107-84 

105 

DPDT 

5A 

120 VAC 

1,800 

2.2VA 

20108-81 

105 

DPDT 

10A 

12 VAC 

19 

2.0 V A 

20108-82 

105 

DPDT 

rOA 

24VAC 

74 

2.0 V A 

20108-84 

105 

DPDT 

10A 

120 V AC 

1,800 

2.0VA 

20108-85 

105 

DPDT 

10A 

240VAC 

6,800 

2.0 V A 

20110-82 

105 

3PDT 

10A 

24VAC 

74 

2.2VA 

20110-84 

105 

3PDT 

10A 

120 VAC 

1,800 

2.2VA 

20110-85 

105 

3PDT 

10A 

240VAC 

6,800 

2.2 VA 

20114-80 

105 

DPDT 

10A 

6VDC 

30 

1.2W 

20114-81 

105 

DPDT 

10A 

12VDC 

120 

1.2W 

20114-82 

105 

DPDT 

10A 

24VDC 

472 

1.2W 

20114-83 

105 

DPDT 

10A 

48VDC 

1,800 

1.2W 

20114-84 

105 

DPDT 

10A 

110VDC 

10,000 

1.2W 

20116-81 

105 

3PDT 

10A 

12VDC 

120 

1.2W 

20116-82 

105 

3PDT 

10A 

24VDC 

472 

1.2W 


105A SERIES (w/Indicator Lamp) 




Contacts 


Coil 


Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20117-82 

105 A 

DPDT 

10A 

24VAC 

74 

2.2VA 

20117-84 

105 A 

DPDT 

10A 

120 VAC 

1,800 

2.2VA 

20117-85 

105 A 

DPDT 

10A 

240V AC 

6,800 

2.2VA 

20118-84 

105 A 

3PDT 

10A 

120V AC 

1,800 

2.2VA 


165/166 SERIES Flange-Mount Versions are Also Available. 


1 

Contacts 

Coil 

Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20307-82 

166 

DPDT 

10A 

24VAC 

74 

2.2VA 

20307-84 

166 

DPDT 

10A 

120 VAC 

1,800 

2.2VA 

20307-85 

166 

DPDT 

10A 

240VAC 

6300 

2.2VA 

20308-82 

166 

3PDT 

10A 

24VAC 

74 

2.2VA 

20308-84 

166 

3PDT 

10A 

120VAC 

1,800 

2.2 V A 

20308-85 

166 

3PDT 

10A 

240VAC 

6300 

2.2 V A 

20310-80 

166 

DPDT 

10A 

6VDC 

30 

1.2W 

20310-81 

166 

DPDT 

10A 

12VDC 

120 

1.2W 

20310-82 

166 

DPDT 

10A 

24VDC 

472 

1.2W 

20325-84 

165 

3PDT 

5A 

120 V AC 

1,800 

2.2VA 

20311-81 

166 

3PDT 

10A 

12VDC 

120 

1.2W 

20311-82 

166 

3PDT 

10A 

24VDC 

472 

1.2W 

20311-84 

166 

3PDT 

10A 

110V DC 

9,500 

1.2W 

20381-82 

166 A 

3PDT 

10A 

24VAC 

74 

2.2VA 

20381 -83 

166 A 

3PDT 

10A 

120V AC 

1,800 

2.2VA 


170 SERIES 



Contacts 

Coil 

Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20392-82 

170 

SPST- 

30A 

24VAC 

44 

4.7VA 

20392-83 

170 

NO-DM 

30A 

120 V AC 

1,100 

4.7VA 

20394-81 

170 

SPST- 

30A 

12VDC 

72 

2W 

20394-82 

170 

_1 

NO-DM 

30A 

24VDC 

288 

2W 


268 SERIES 



Contacts 

Coil 

Stock No. 

Series 

Arrang. 

Rating 

Input 

Resistance 

Nominal 

(Amps) 

Voltages 

(Ohms) 

Power 

20684-82 

268 

DPDT 

15A 

24VAC 

74 

2.2VA 

20684-84 

268 

DPDT 

15A 

120V AC 

1300 

2.2VA 

20686-82 

268 

DPDT 

15A 

_1 

24VDC 

472 

1.2W 


B-1462 


For manufacturers’ sales offices, see yellow pages 
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4500 


RELAYS 


DELTR Ol. RELAYS IN U.S.A._ SEE SECTION 4550 FOR SOLENOIDS 



General purpose relays with plastic dust cover 
with flange mounting, barrier-type .250” quick- 
connect terminals and molded-nylon coil. 
Recognized under the Components Program of 
Underwriters Laboratories, Inc. (File No. 
E37066). CSA Recognized. 


275F SERIES 




Contacts 


Coil 


Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20844-82 

275F 

DPDT 

25A 

24VAC 

55 

2.4VA 

20844-84 

275F 

DPDT 

25A 

120VAC 

1,500 

2.4VA 

20848-82 

275F 

SPST- 

NO-DM 

35A 

24VDC 

320 

1.8W 

20852-82 

275F 

DPDT 

25A 

24VDC 

320 

1.8W 



Heavy duty power relay for industrial control applica¬ 
tions. Particularly suited for motor controls, heater 
loads, welder loads, and other power switching applica¬ 
tions. Molded nylon coll resists fungus and moisture. 
Long life, rugged construction. Rating: 30 amps, 1-1/2 
hp, 120/240 VAC. Heavy duty screw-type terminals. 
Mounting: two 3/16” holes on 1-7/8” centers. Listed 
under the Components Program of Underwriters Labor¬ 
atories, Inc. (File No. E37066). CSA listed (File No. 
20690). 


B-5 DUST COVER 



Sealed knock-out holes for standard conduit fittings. 
Relay mounts on pre-drilled base. Constructed of Alum¬ 
inum. Snap action cover release. Accommodates relay 
series 900. 


900 SERIES Auxiliary Switch Models are Also Available. 



Contacts 

Coil 1 

Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20237-82 

900 

SPST-NO 

30A 

24VAC 

12 

9.5VA 

20237-83 

900 

SPST-NO 

30A 

120VAC 

290 

9.5VA 

20238-82 

900 

SPST 

30A 

24VAC 

12 

9.5VA 

20238-83 

900 

NO-DM 

30A 

120VAC 

290 

9.5VA 

20239-82 

900 

SPDT 

30A 

24VAC 

12 

9.5VA 

20239-83 

900 

SPDT 

30 A 

120V AC 

290 

9.5VA 

20240-82 

900 

DPST-NO 

30A 

24 V AC 

12 

9.5VA 

20240-83 

900 

DPST-NO 

30A 

120VAC 

290 

9.5VA 

20240-84 

900 

DPST-NO 

30A 

240VAC 

1,200 

9.5VA 

20241-82 

900 

DPDT 

30A 

24VAC 

12 

9.5VA 

20241-83 

900 

DPDT 

30A 

120VAC 

290 

9.5VA 

20241-84 

900 

DPDT 

30A 

240VAC 

1,200 

9.5VA 

20243-81 

900 

SPDT 

30A 

12VDC 

72 

2W 

20243-82 

900 

SPDT 

30A 

24VDC 

290 

2W 

20244-81 

900 

DPST-NO 

30A 

12VDC 

72 

2W 

20244-82 

900 

DPST-NO 

30A 

24 V DC 

290 

2W 

20245-81 

900 

DPDT 

30A 

12VDC 

72 

2W 

20245-82 

900 

DPDT 

30A 

24VDC 

290 

2W 

20245-84 

900 

DPDT 

30A 

110VDC 

6,050 

2W 



900 Series heavy duty power relay with snap- 
action, 10 amp, 1/4” hp, SPOT auxiliary switch. 
Molded nylon coil resists fungus and mois¬ 
ture. Listed under the Components Program 
of Underwriters Laboratories, Inc. (File No. 
E37066). CSA File No. 20690. 


900-1C SERIES 



Contacts 

Coil 1 

Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20246-83 

20249-82 

900-1C 
900-1C 

DPDT 

DPST-NO 

30A 

30A 1 

120VAC 

24VDC 

290 

290 

9.5VA 

2W 


L 

W 

H 


= 1-13/32 
= 1 - 1/2 
= 2-3/16 




Latching relays especially suited for AC power 
supplies. Units have moisture and fungus- 
resistant nylon encapsulated coll. Recognized 
under the Components Program of Under¬ 
writers Laboratories, Inc. (File No. E37066). 



166ML SERIES 



Contacts 

Coil 

Stock No. 

Series 

Arrang. 

Rating 

(Amps) 

Input 

Voltages 

Resistance 

(Ohms) 

Nominal 

Power 

20525-84 

166ML 

— 

DPDT 

10A 

120V AC 

1,800 

4VA 


..Jat—- 




WIRING DIAGRAMS 
FOR 166ML SERIES 


Diodes are Externally 
Wired and Supplied by customer. 
Type IN4005 or 
equivalent recommended. 
3PDT ONLY 


DELTROL 

oontpolsl^ 


AH Dimensions are Nominai. 


DIVISION OF DEL T/tOL CONE 


2745 S. 19th St., Milwaukee, Wl 53215, Phone (414) 671-6800, Telex 2-6871, Fax (414) 671-6809 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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DOUGLAS RANDALL 


Division of Kidde Industries. Inc. U k I 

KIDDE ■'Ll 

6 Pawcatuck Avenue, P.O. Box 506, Pawcatuck, CT 06379 (203) 599-2075, FAX (203) 599-1754 


PROPORTIONAL 

CONTROL 

• R series for variable AC 
control with variable 
resistor input 

• An additional module to 
provide variable AC control 
with 0-10 VDC Input 

• RD series for variable AC 
control with 0-10 VDC 
input in one module 

See EEM page B«1467 


TIME DELAY 


• Up to 40 amp operation 

• Total solid state unit 

• Timing set by external 
resistor from 300 ms to 
23 min. duration on 
standard units 

• Full opto-isolation, zero 
crossover, integral heat 
sink features 

See EEM page B«1467 


FORMC 

RELAY 

• True Form C Function 

• Full Solid State Design 
Incorporates Opto 
Isolation, 0-Voltage 
Switching, Integral Heat 
Sink 

• LED Indicators of 
Switching Status 

• Models Available for Both 
AC and DC Loads 

See EEM page B^1466 


SOLID STATE 


• Full line of standard AC 
output relays UL 
recognized 

• DC output relays to 8 amp 
and 500V 

• Opto Isolation, zero 
voltage switching 

See EEM page B^1466 


REED RELAY and COIL PRODUCTS 


REED RELAYS 

• One week turnaround on special samples 




Bobbin wound 
Molded 
Interleave 
Interweave 
Encapsulated 


TRANSFORMERS 

• Up to 500 VA split bobbin types 
available 

• Specialty transformers of all types 




B-1464 


For manufacturers' sales offices, see yellow pages 
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RELAYS 


4500 


DOUGLAS RANDALL 

Division o! Kidde Industries, Inc. 

KIDDE 

6 Pawcatuck Avenue, P.O. Box 506, Pawcatuck, CT 06379 (203),599-2075, FAX (203) 599-1754 


REED RELAYS 


MINIATURE REED RELAYS 


STANDARD SIZE REED REUYS 


MOLDED—Series MM Dry, HgM Mercury Wet* 
OPEN—Series MG Dry Reed, HgMG Mercury Wet* 



MOLDED—Series SM, HP*, Hg* 
OPEN—Series SG, HPG*, HgG* 


STANDARD 
OPEN, SG, 
HPG*, HgG* 


k - - 2.700 MAX. -- 





•2A. 1B. 2C, 1AL. 1CL, are .565H 




MINIATURE 
OPEN, 


MG 


...0,— !r 


- 






00 NO* 


Nominal 

DCR 

MM Series 

MG Series 

Form 

Voltage 

Ohms ±10% 

Part Number 

Part Number 

1A 

6 

250 

6MM1A 

6MG1A 

12 

1000 

12MM1A 

12MG1A 

24 

4000 

24MM1A 

24MG1A 

2A 

6 

170 

6MM2A 

6MG2A 

12 

675 

12MM2A 

12MG2A 

24 

2700 

24MM2A 

24MG2A 

3A 

6 

110 

6MM3A 

6MG3A 

12 

450 

12MM3A 

12MG3A 

24 

1800 

24MM3A 

24MG3A 

4A 

6 

60 

_ 

6MG4A 

12 

250 

— 

12MG4A 

24 

1000 

— 

24MG4A 

5A 

6 

50 

_ 

6MG5A 

12 

200 

— 

12MG5A 

24 

800 

— 

24MG5A 

6A 

6 

50 

_ 

6MG6A 

12 

200 

— 

12MG6A 

24 

800 

— 

24MG6A 

IB 

6 

170 

6MM1B 

6MG1B 

12 

675 

12MM1B 

12MG1B 

24 

2700 

24MM1B 

24MG1B 

2B 

6 

110 

6MM2B 

6MG2B 

12 

450 

12MM2B 

12MG2B 

24 

1800 

24MM2B 

24MG2B 

1A1B 

6 

110 

6MM1A1B 

6MG1A1B 

12 

450 

12MM1A1B 

12MG1A1B 

24 

1800 

24MM1A1B 

24MG1A1B 

2A2B 

6 

50 

6MM2A2B 

6MG2A2B 

12 

200 

12MM2A2B 

12MG2A2B 

24 

800 

24MM2A2B 

24MG2A2B 

1C 

6 

250 

6MM1C 

6MG1C 

12 

1000 

12MM1C 

12MG1C 

24 

4000 

24MM1C 

i 24MG1C 

2C 

6 

170 

6MM2C 

6MG2C 

12 

675 

12MM2C 

12MG2C 

24 

2700 

24MM2C 

24MG2C 

3C 

6 

60 

_ 

6MG3C 

12 

250 

— 

12MG3C 

24 

1000 

— 

24MG3C 

4C 

6 

50 

— 

6MG4C 

12 

200 

— 

12MG4C 

24 

800 

— 

24MG4C 

1A 

1 6 

85/85 

6MML1A 

6MGL1A 

12 

340/340 

12MML1A 

12MGL1A 

Latch 

24 

1350/1350 

24MML1A 

24MGL1A 


1. E/M shields std. all Series MM and all Form B and Form L. 

2. E/S shields optional. 

3. lOOOVDC switches available all Form A and B relays. 

4. Premium run-in switches available all models. 

5. Ultra sensitive relays available. 

6. Series MML/IA, have internal diodes. 

Contact factory for informtion on contact data and pin layouts for M iniature and Standard Series 
plus additional models available. 




SM 

Series 

Molded 

SG 

Series 

Open 


Nominal 

Part 

DCR 

Part 

OCR 

Form 

Voltage 

Number 

Ohms ± 10% 

Number 

Ohms ± 10% 


6 

6SM1A 

180 

6SG1A 

180 

1A 

12 

12SM1A 

725 

6SG1A 

720 

24 

24SM1A 

2900 

24SG1A 

2880 


6 

6SM2A 

175 

6SG2A 

110 

2A 

12 

12SM2A 

700 

12SG2A 

440 

24 

24SM2A 

2750 

24SG2A 

1760 


6 

6SM1B 

175 

6SG1B 

110 

IB 

12 

12SM1B 

700 

12SG1B 

440 

24 

24SM1B 

2750 

24SG1B 

1760 


6 

6SM2B 

140 



2B 

12 

12SM2B 

550 



24 

24SM2B 

2200 



1C 

6 

6SM1C 

180 

6SG1C 

180 

12 

12SM1C 

725 

6SG1C 

720 

24 

24SM1C 

2900 

24SG1C 

2880 


6 

6SM2C 

175 

6SG2C 

no 

2C 

12 

12SM2C 

700 

12SG2C 

440 

24 

24SM2C 

2750 

24SG2C 

1760 

1A 

6 

6SML1A 

85/85 

6SGL1A 

85/85 

12 

12SML1A 

340/340 

12SGL1A 

1 340/340 

Latch 

24 

24SML1A 

1350/1350 

24SGL1A 

1350/1350 


* For part numbers and OCR values contact factory. See specification table for contact ratings. 


HIGH VOLTAGE RELAYS 
HV SERIES 



Top View Top View 


Form 

Norn. 

Volt. 

— 

Part 

Number 

DCR 

Ohms 

±10% 

1A 

6 

6HV1A 

25 

12 

12HV1A 

100 

(IB*) 

24 

24HV1A 

400 


6 

6HV2A 

20 

2A 

12 

12HV2A 

80 


24 

24HV2A 

320 






r^l.80^ 

1 F-H 

L_ 

r- 

1.380 

3 

r°'"' 

E 1 



OPTION: 

* Relays available in Form B up to 7,500V. 

Note: To order, specify as follows; 6HV1A 35 is a 
6HV1A relay with 3,500VDC switch. 


CONTACT DATA 


Series 

Maximum Resistive Rating 

Breakdown 
Voltage (min.) 

Initial 

Resistance 

35 

3,500VDC 

3.0A 

50W 

5,000VDC 

.100 Ohms 

75 

7,500VDC 

3.0A 

50W 

10,000VDC 

.100 Ohms 

100 

10,OOOVDC 

3.0A 

50W 

12,500VDC 

.100 Ohms 




SPECIAL DESIGNS Douglas Randall makes custom designed relays to solve difficult problems. A few models are shown 

below to illustrate the variety available. 

Douglas Randall will gladly review your applications and offer rapid engineering and prototype 
service. 

HIGH INSULATION RESISTANCE RELAYS PROXIMITY SWITCHES 


STEP MOUNTING 


CURRENT SENSING RELAYS 




EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1465 














4500 


RELAYS 


4500 


DOUGLAS RANDALL SOLID STATE COMPONENTS 

o™—n.s es ,nc IMMEDIATE DELIVERY 


KIDDE dll 

6 Pawcatuck Avenue, P.O. Box 506, Pawcatuck, CT 06379 (203) 599-2075, FAX (203) 599-1754 


MODEL 

CONSIANT SUPPLY 

INPUT 

SIGNAL 

OUTPUT 

CD15B 

4.7-29 VDC Continuous 

4.7-29 VDC 

15 Amp 120-240 VAC 

CD40B 

4.7-29 VDC Continuous 

4.7-29 VDC 

40 Amp 120-240 VAC 

CA15B 

90-140 VAC Continuous 

Dry Switch 

15 Amp 120-240 VAC 

CA40B 

90-140 VAC Continuous 

Dry Switch 

40 Amp 120-240 VAC 


FORM C AC SWITCHING RELAYS 



• True Form C Function 

• Full Solid State Design Incorporates Opto Isola¬ 
tion, 0-Voltage Switching, Integral Heat Sink 

• LED Indicators of Switching Status 

• Models Available for Both AG and DC Loads 

OPERATION 
DC INPUT 


INPUT DATA-AC LOAD REUYS 



DC SIGNAL 

CONSTANT 

SUPPLY 

AC SIGNAL 

CONSTANT 

SUPPLY 

Range 

4.7-29 VDC 

4.7-29 VDC 

Dfy Closure 

90-140 VAC 

Must Operate 

4.7 VDC 

4.7-29 VDC 


90 VAC 

Must Release 

1.0 VDC 

1.0 VDC 


10 VAC 

Input Impedance 

2.7K 

2.7K 


5.5K 

Isolation 

Signal to Load 
Signal to Base 

4000 V 

2500 V 

4000 V 
2500 V 

4000 V 

2500 V 

4000 V 

2500 V 

Temperature Range 

-20-»-80C 


-20-r-80C 



AC OUTPUT DATA 



CD15B 

CA15B 

CD40B 

CA40B 

AC Line Voltage 

90-300 

VAC 

90-300 

VAC 

90-300 

VAC 

90-300 

VAC 

AC Load Current 

15A 

15A 

40A 

40A 

Frequency 

47-63HZ 

47-63HZ 

47-63HZ 

47-63HZ 

Voltage Drop at Rated 
Current 

1.6 

1.6 

1.6 

1.6 

Minimum Holding Current 

lOOMA 

lOOMA 

200MA 

200MA 

Typ. Turn On Voltage 

6V 

6V 

6V 

6V 

Off-State Leakage Current 

5MA 

5MA 

lOMA 

lOMA 

Isolation Output to Base 

2500V 

2500V 

2500V 

2500V 


The relay requires a constant supply of DC voltage 
Independent of the switching signal or output load 
function. In order for the relay to operate, both DC con¬ 
stant supply and AC load must be connected to the 
appropriate terminals (see schematic). At this point, 
the NC load will conduct while the NO load will remain 
open. In order to switch the relay, the signal terminals 
are activated by a DC signal of 4.7-29 VDC. At this time 
the normally closed contacts will open and the nor¬ 
mally open contacts will close. LED on indication 
shows the conducting side at all times. Removal of the 
DC signal voltage switches the relay to its initial con¬ 
ducting position. If the constant supply is not applied, 
both sides will be open and both LEDs will be off. Con¬ 
stant supply can be used as an on-off switch on the 
normally closed side. 


AC INPUT 

The Form C relay with AC input requires a 90-140 VAC 
constant supply and a dry closure for the switch sig¬ 
nal. The operation of the relay and indication of the 
LEDs are the same as for the DC input models. 

O-CROSSING AND TRANSFER TIME 

The Form C relay incorporates a 0-crossing feature to 
minimize switching transients. To assure break- 
before-make between output terminals, a 10ms. 
minimum transfer time Is designed into the unit. Due 
to 0-crossing variations, the maximum transfer time 
could be as much as 18ms. 



AC OUTPUT 

MODELS 

CA15B 



S^^CH 




(go( 

NC 

1 1 

|)o(|) 

»c 1 

4,7 


CONSTANT INPUT 
SUPPLY SIGNAL 


The relay is a seven terminal device. Terminals 1, 2, and 3 are 
output terminals. Terminals 4 and 5 are signal terminals, and 
6 and 7 are constant supply terminals. 


FORM C DC SWITCHING RELAYS 


The Douglas Randall Form C DC solid state relay is 
a true break-before-make device. LEDs indicate 
the conducting side of the relay. Opto isolation 
and integral heat sink are standard in a fully 
epoxy encapsulated unit. 


MODEL 

CONSTANT SUPPLY 

DC SIGNAL 

OUTPUT 

CK06E 

4.7-29 VDC Continuous 

4.7-29 VDC 

6 Amp-300 VDC 

CK15E 

4.7-29 VDC Continuous 

4.7-29 VDC 

15 Amp-300 VDC 

CK15B 

4.7-29 VDC Continuous 

4.7-29 VDC 

15 Amp-80 VDC 


DC OUTPUT DATA 



CK06E 

CK15B 

CK15E 

DC Line Voltage 

2-300 VDC 

2-80 VDC 

2-300 VDC 

Continuous Current 

6ADC 

15ADC 

15ADC 

Off State Leakage 

2MA 

15MA 

5MA 

Voltage Drop At Rated Current 

1.5VDC 

1.5VDC 

1.5VDC 

Isolation 

Load to Base 

Signal Load 

2500V 

4000V 

2500V 

4000V 

2500V 

4000V 

Minimum Holding Current 

30MA 

50MA 

50MA 


MECHANICAL ARRANGEMENT- 
ALL MODELS 



SOLID STATE RELAYS/RATINGS TO 40 AMPS 



AC Output/DC 
or AC Control 
UL Recognized/File 
No. E60556/C.C. 
NMFT2 

CSA Certified File 
LR34149 


Douglas Randall’s line of solid state AC output relays 
are UL recognized for resistive, lamp and motor 
loads. Featuring opto-isolation and zero-voltage 
switching models are available to handle up to 40 
Amp. DC or AC control signals can be specified and 
Form A or B output. Call For Competitive Pricing on 
The New "J” Series. 

AC Line Voltage: 90/140V or 200/280V1 @ 47-63 Hz2 

Voltage Drop @ Rated Current: 1.6V Max. 

Typical Turn-on Voltage: 5V 

Response Time (DC Signal): V 2 Cycle Max. 

dv/dt6 Off state: lOOV/psec. 

Commuting: 5V/psec. 


Off State Leakage Current: 

90/140 VAC— 4.5mA Typ. 
200/280VAC— 5.5mA Typ. 
400/480VAC— 1.5mA Typ. 

Isolation Output to Base: 1500V, lO^^Q DC^ 
Contact Form:: SPST (NO)^ 

INPUT SIGNAL DATA (AC OR DC) 



DC 

AC 

Range 

3-32VS 

90-240VAC 

(80-140VDC) 

Must Operate 

3VDC 

90VAC 

(80VDC) 

Must Release 

IVDC 

lOVAC 

(lOVDC) 

Input Impedance 

Isolation 

lOOOQ Min., 40Kn Min. 

Signal to Load 

1500V, lOioQ DC 

Signal to Base 

1500V, lOioQ DC 

Capacitance 

15 pF Signal to Load 

Temperature Range 

-30’’C to-i-80°C 


rsc p- 


1' 



I 

I’Ll 

a 



L,..- 

j 


t 

_T’i- 



MODEL NUMBERS 


Output Rating 

Current 

DC Signal 

AC Signal 


4A 

D04A 

A04A 


8A 

D08A 

A08A 

90-140VAC 

12A 

D12A 

A12A 


25A 

D25A 

A25A 


40A 

D40A 

A40A 


4A 

D04B 

A04B 


8A 

D08B 

A08B 

200-280VAC 

12A 

D12B 

A12B 


25A 

D25B 

A25B- 


40A 

D40B 

A40B 

400-480VAC* 

12A 

D12D 

A12D 


25A 

D25D 

A25D 


40A 

D40D 

A40D 


OUTPUT DATA (AC OUTPUT) 


Maximum Current 

4A 

8A 

12A 

25A 

One Cycle Surge Current 

75A 

lOOA 

150A 

250A 

Overload (1 sec., RMS) 

20A 

30A 

50A 

40A 

Minimum Holding Current 

50mA Typ. 

50mA Typ. 

50mA Typ. 

50mA Typ. 
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PROPORTIONAL CONTROLS/40 AMP @ 480 VAC 


Douglas Randal! Proportional Control vary loads up to 
40 Amp @ 480 VAC from 0 to 99%. 

SERIES R— 

RESISTDR CONTROLS 

These controls operate by connecting a variable 
resistor to the input terminals. See Figs. 1 & 2. 

INPUT* 

Variable Resistor (150,0000, 1 watt)—For 120VAC 
Variable Resistor (1 Megohm, 1/2 watt) —For 
240VAC, 277VAC or 480VAC 


Mechanical 
Specifications 
on SSR AC 
output 



Output Voltage 


CURRENT 1 

5A 

10A 

15A 

25A 

40A 

90-130 VAC 

Models 

R05A 

RlOA 

R15A 

R25A 

R40A 

200-240 VAC 

Models 

R05B 

RlOB 

R15B 

R25B 

R40B 

400-480 VAC 

Models* 

R05D 

RIOD 

R15D 

R25D 

R40D 


OUTPUT DATA 


Maximum Current 

5A 

10A 

15A 

25A 

40A 

One Cycle Surge Current 

75A 

lOOA 

150A 

225A 

400A 

Overload (1 Sec., RMS) 

20A 

30A 

50A 

70A 

150A 

Minimum Holding Current 

.05A 

.05A 

.07A 

.08A 

.09A 


AC Line: 90/130 VAC, 200/240 VAC, 250/300 VAC or 400/480 VAC 


I Typical Leakage: 90/130 VAC-10 mA; 200-240 VAC-7 mA; 250-300 VAC-6mA; 400-480 VAC-3 mA*. 
*Models R05D, RIOD, R15D, R25D and R40D have no snubbers. 


INPUT MODULES RDA, RDB & ROD 

These modules accept 0-10 VDC signals. Their output is connected to the input terminals of Series R—Resistor 
Modules, which in turn controls loads up to 40 Amp @ 480 VAC. See Fig. 3. 

SERIES RD/LOGIC INPUT CONTROL 


Series RD provide full control from 0% to 99% when energized by 0-10 VDC or 0-15m ADC signals. 
MODEL RD04A AND MODEL RD04B UL Listed File Number E103645 


INPUT SIGNAL 

0-10 VDC or 0-15 maDC<2) | 

OUTPUT SIGNAL 

RD04A 

RD04B 

Maximum Current 

4A 

4A 

One Cycle Surge Current 

lOOA 

lOOA 

One Second Overload Current 

40A 

40A 

Minimum Holding Current 

.05A 

.05A 

AC Line Voltage 

90-130 VAC @ 47-63 Hz 

200-240 VAC 

Off State Leakage 

.01A (typical) 

.01A (typical) 

Response Time 

150 m sec @ 10 VDC (typical) 

300 m sec @ 10 VDC 

Isolation (Input to Output) 

500 VRMS 

500VRMS 


Notes: 1. All data is measured at 25”C. 

2. The input is not polarity sensitive, but must be protected against voltages above 10 VDC. 


TIME DELAY RELAY SWITCHING 

Series TD relays are available in delayed make or 
delayed break models, with DC or AC input, and 
switching capability up to 40 amps at 120/240 VAC. 
They i ncorporate leadi ng edge R/C micro circu it tech¬ 
nology and retain the desirable characteristics of our 
standard solid-state relays, such as opto-isolation, 
zero cross-over, and integral heat sink. Time delay is 
set by applying an external resistor to the terminals 
provided. 


MODEL* 

INPUT 

OUTPUT AC 

MODEL* 

INPUT 

OUTPUT AC 

TDD25DM 

TDD40DM 

TDD25DB 

TDD40DB 

5TDD25DM 

5TDD40DM 

5.5-29 VDC 
5.5-29 VDC 
5.5-29 VDC 
5.5-29 VDC 

5.0 VDC** 

5.0 VDC** 

120/240-2 5A 
120/240-40A 
120/240-25A 
120/240-40A 
120/240-25A 
120/240-40A 

5TDD25DB 

5TDD40DB 

TDA25DM 

TDA40DM 

TDA25DB 

TDA40DB 

5.0 VDC** 

5.0 VDC** 
90/140 VAC 
90/140 VAC 
90/140 VAC 
90/140 VAC 

120/240-25A 
120/240-40A 
120/240-25A 
120/240-40A 
120/240-26A 
120/240-40A 


*DM—Delayed Make DB—Delayed Break ** + 10%,-5% 



GENERAL SPECIFICATIONS 
—ALL UNITS 

• 7500V opto-isolation 

• Back-to-back SCR operation 

• Timing: 15K ohm/second nominal; 22 megohms 
maximum. 

• Minimum operation with resistor terminal 
shorted: 300 milliseconds nominal. 

• All units have snubbers 


NOMINAL PERCENTAGES 

OUTPUT VS INPUT RESISTANCE @ 25‘*C 


Models R05 to R40A 



INPUT RESISTANCE OHMS (THOUSANDS) 

Fig. 1 


Models R05 to R40B, R05 to R40D 



INPUT RESISTANCE MEGOHMS 

Fig. 2 


PERCENT OUTPUT VOLTAGE VS INPUT VOLTAGE 

Models RDA, RDB, RDD, RD04A, RD04B 



01 234 56789 10 

INPUT VOLTAGE DC 

Fig. 3 
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SOLID STATE RELAYS SERIES K 


DC OUTPUT/DC CONTROL SIGNAL 

NEW OUTPUT TO 300 VDC 



Douglas Randall Series K are SPST (NO) or 
(NC) relays which will switch loads of 4, 8 or 
12 Amps to 250 VDC. They provide rapid 
switching and opto-isolation between input 
and output. The sensitive inputs are compati¬ 
ble with DTL or TTL logic. Arc-free switching 
makes these relays suitable for hazardous 
atmospheres. 


MODEL NUMBERS 


Output Voltage 

Current 

Model 


4 Amp 

K04A 

2-32 VDC 

8 Amp 

K08A 


12 Amp 

K12A 


4 Amp 

K04B 

2-55 VDC 

8 Amp 

K08B 


12 Amp 

K12B 

2-250 VDC 

6 Amp 

K06D 


* Inductive loads must be diode suppressed. 
tNormally closed add-(NC) K04A-NC. 


INPUT SIGNAL DATA 

Range 

Must Operate 
Must Release 
Input Impedance 
Isolation 
Signal to Load 
Signal to Base 
Temperature 


3-32VDC 

3VDC 

IVDC 

lOOOQMin. 

1500V 

1500V 

-30°Cto -f80°C 


MECHANICAL ARRANGEMENT 

See AC output relays on page B*1466 


OUTPUT DATA 

Continuous Current 
DC Line Voltage 
Off State Leakage 
Turn On Time 
Turn Off Time 
Voltage Drop @ Rate 
Current 
Isolation ' 

Load to Base 


4A, 8A, or 12A 
2-32VDC or 2-55VDC 
2mA DC 
50 Micro Sec. 

500 Micro Sec. 

1.5VDC Max. 

1500V 


SIZE; 

2V4Lx13/4Wx1i/ 8H Max. 


WEIGHT: 

4 Ounces Max. 

TERMINATION: 
Standard Models— 
Control Signal: 

6-32 Screws 
Output: 

8-32 Screws 


Special Models can be 
provided with lead wires 
or other types of term i na¬ 
tion in OEM quantities. 
Consult the factory. 


SOLID STATE RELAYS SERIES F 

DC OUTPUT/DC CONTROL SIGNAL 




Series F Relays are available SPST (NO) or 
SPST (NC). They provide rapid switching of 
loads up to 8 amperes DC. Inputs are opto- 
isolated and compatible with DTL or TTL 
logic signals. Arc-free switching makes them 
suitable for hazardous atmospheres as well as 
machine tool process control equipment. 



MODEL 

CURRENT 

OUTPUT 

VOLTAGE 

SURGE 

CURRENT (MAX.) 

lOOps @ 

2% DUTY CYCLE 

F04E 

4 Amp 

25-500 VDC 

30 Amp 

F08E 

8 Amp 

25-500 VDC 

60 Amp 


Note: To designate normally closed relays, add suffix “NC”; 
e.g., F04E-NC. 


SOLID STATE RELAYS—SERIES CV 

PC MOUNTED 



I*— 1.25—H 



INPUT DATA 

OUTPUT DATA 


CV1 

CV2 


CV1& CV2 

Nominal Voltage 
Voltage Range 

Must Operate 

Must Release 
Impedance 

Isolation 

(Input to Output) 

5.5 VDC 

4-lOVDC 

4VDC 

.4VDC 

lOOOO 

1500V 

15pF 

28VDC 

10-32VDC 

lOVDC 

.4VDC 

40000 

1500V 

15pF 

Current 

Surge Current 
Minimum Current 
Off state Leakage 
Voltage 

Voltage Drop 
Offstate dv/dt 

Turn On Time 

Turn Off Time j 

3ARMS 

BOA Peak 

50mA 

8mA 

24 to 240VAC 
@ 47 to 63 Hz 
2.0VAC 
lOOV/psec. 
8.3msec. 

16 msec. 


i INPUT DATA 1 

1 OUTPUT DATA | 


CV3 

CV6 


CVS & CV6 

Nominal Voltage 
Voltage Range 

Must Operate 

Must Release 
Impedance 

5.5VDC 

4-10 VDC 
4VDC 
.4VDC 
lOOOO 

28VDC 

10-32VDC 

lOVDC 

.4VDC 

40000 

Maximum Current 
Voltage Range 
Voltage Drop 

Off State Leakage 
Turn On Time 

Turn Off Time 

3A DC 

4-55VDC 

1.6VVDC 

10mA DC 
550psec. 
1.5msec. 


INPUT DAIA 1 

OUTPUT DATA 


CV4 

CVS 


CV4&CV5 

Voltage Range 
Current 

Must Not Operate 
Isolation 
Capacitance 
Impedance 

10-55VDC 

10mA 

3mADC 

1500V 

lOpF 

90-130VAC 
10mA 
.8mA RMS 
1500V 
lOpF 

40KO 

Voltage 

Current 

Leakage 

Voltage Drop 

Logic Supply Volt. 
Logic Supply Cur. 

30VDC 

16mA Max. 

lOOpA 

.4VDC 

4-5-6VDC 

10mA @ 6VDC 


MODELS CV-1 & CV-2 

3 Amp output @ 120/240 VAC 
Zero crossover, Opto-isolation 
Dim. A—2.00" Max, B~.650" Max. 


MODELS CV-3 & CV>6 

3 Amp output @ 4 to 55 Volts DC 

Opto-isolation 

Dim. A—2.00", B—.75" 


MODELS CV-4 & CV-5 

Convert 10-55 VDC (CV-4) 
Convert 90-130 VAC (CV-5) 
to Logic Level outputs 
Opto-isolation 
Dim. A-1.25", B—.50" 


fBkl AC Output CV-1 & CV-2 U/L Recognized, File E60556, C.C.N.MFT2 
^ Til CSA Certified File LR34149 
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Electronic Specialty Corporation 

P.O. BOX 3501 VANCOUVER, WASHINGTON 98668-3501 
PHONE 206/574/5000 FAX 206-573-4635 


STANDARD HERMETIC SEALED RELAYS 


SERIES 

General Information 

Contact 

Form 

Contact 

Rating 

DxWxH 

Size 

Sensitivity 

Coil 

Voltages 

"0 

Digital time relay. 

Operate or release delay. 

Note: 4DPT available in 
delay on operate only. 

IPDT 

2PDT 

3PDT 

4PDT 

2 Amp 

28 VDC 
or 

10 Amp 

28 VDC 

Various 

N/A 

12 to 

48 VDC 

35^ 

Voltage Sensor 

1.4PDT 

10 Amp 

Various 

N/A 

6 VDC 
to 

115AC 

50 

Qualified to M39016/6. 

Non Latch 

2PDT 

D/C to 2A 

28 VDC 
Resistive 

.4X.800 

X.41 

250 mw 

Pick Up 

6 VDC 
to 

115AC 


Latching 

1/2 size sensitive latching 
relay qualified to MIL-R- 
39016/45M. 

2PDT 

D/C to 2A 

28 VDC 
Resistive 

.4X.800 

x.41 

90 mw 
Latch/Reset 

6 VDC 
to 

115AC 


Qualified to MS27401 

2PDT 

DC to 12A 

.525 X 

1.025x1.010 


6 VDC 
to 

115AC 

68 

Crystal can “Lazy S” 
header. 

2PDT 

D/C to 2A 

28 VDC 
Resistive 

.359 X. 797 
X.875 

300 mw 

Pick Up 

6 VDC 
to 

115AC 


Sensitive crystal can relay. 

2PDT 

D/C to 2A 

28 VDC 
Resistive 

4x.8 

X 1.280 

40 mw 

Pick Up 

6 VDC 
to 

115AC 

77 

Crystal can. 

Sensitive latching relay. 

2PDT 

Dry Circuit 
to 3 Amps 

28 VDC 
Resistive 

4x.8 

x.875 

90 mw 
Latch/Reset 

6 VDC 
to 

115AC 

79 

Non Latch 

Crystal can. 

Non-latching relay. 

2PDT 

Dry Circuit 
to 3 Amps 

28 VDC 
Resistive 

.4x.8 

x.875 

250 mw 

Pick Up 

6 VDC 
to 

115 AC 

90 

92 ^// 

Sensitive—non-latching. 

Sensitive—Latching. 

4PDT 

Dry Circuit 
to 3 Amps 

28 VDC 
Resistive 

.601x1.032 
x 1.278 

■ 

80 mw 

Pick Up 

80 mw 
Latch/Reset 

6 VDC 
to 

115AC 

93 

94 

Non-latching 

Welded or solder sealed. 

Latching. 

Welded or solder sealed. 

2PDT 

10 Amps 

28 VDC 
Resistive 

.515x1.032 

X 1.300 

500 mw 

Pick Up 

150 mw 
Latch/Reset 

6 VDC 
to 

115AC 

100 

102 Q' 

Sensitive—non-latching. 

Sensitive—Latching. 

6DPT 

Dry Circuit 
to 3 Amps 

28 VDC 
Resistive 

.852x1.032 

X 1.278 

150 mw 

Pick Up 

150 mw 
Latch/Reset 

6 VDC 
to 

115AC 

103 

104 

Non-latching. 

Latching. 

4PDT 

10 Amps 

28 VDC 
Resistive 

.852x1.032 

xl.3 

1000 mw 
Pick Up 

300 mw 
Latch/Reset 

6 VDC 
to 

115AC 

FHT^p^' 

Full or Half size crystal can 
coaxial relays with 8" min. 

RG 178 B/U cables attached. 

T Series sensitive. 

Welded sealing. 

IPDT with 
Auxiliary 
Contacts 
or 2 PDT 
Coax 

RF to 

1.5 Amps 

50 Watt 

Max. 

Frequency Range to 500 MHz 
VSWR-1:1.1 Typical. 
Characteristic Impedance- 
50 Ohm Typical. 

Cross TUlk-50 dB Typical. 

6 to 

32 VDC 

300 

The ultimate in high current DC load switching. The load tions for arcless relays should include all high current DC 
is switched with power semiconductors short term, and switching where reliability and long life are important 
carried by the relay hard contacts long term, preventing design criteria. No arc between contact points-No elec- 
the semiconductors from overheating. The Arcless™ tro-magnetic interference. This non-arcing feature is 
uses a SPST heavy duty mechanical relay. In addition to useful for switching where EMI or RFI might cause 
switching 70 AMP loads, the Arcless will withstand a 180 damage to equipment, software, or quality of radio 
AMP inrush current from motor or lamp load. Applica- signals. 
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EICHIHOPP Eichhoff offers you advanced technology 

and custom capability in general purpose PCB 
relays, power relays and contactors. 


GENERAL PURPOSE 
PC BOARD RELAYS 
POWER REUYS AND 
CONTACTORS 


FEATURES 


DIMENSIONS (inch) 
(mm) 


CONTACT ARRANGEMENT 


CONTACT RATING RESISTIVE 



E3230 


DIP-constmction, 
flux resistant, 
Ag-Pd-contacts, 
Au-plated 
washable 
types available 


.8(W)x.45(H)x.39(D) 


20.32(W)x 11.4(H) X 9.8(0) 


2C 


1.25A 125V AC 


E3207 


Large capacity— 
high sensitivity— 
small size/wide 
insulation distance— 
air and creepage 
distance >8 mm 
slim line type 


1.1(W)x.63(H)x.4(D) 


28(W)x 16(H) X 10(D) 


1A, IB, 

1C(1C:W=30mm) 


8A 220V AC 


E3208 


Large capacity, 
compact size, wide 
insulation distance— 
flux resistant, 
washable, air and 
creepage distance 
>8 mm 
Latching types 
available 
slim line type 


1.13(W)x1.04(H)x.52(D) 


28.8(W)x26.5(H)x 13.3(D) 

2A, 2B, 2C 


8A 220V AC 


E3201 


Porcelain base, 
low/high temperature 
peaks, large capacity, 
flux resistant 


1.13(W)x1.0(H)x.48(D) 


28.7(W)x25.5(H)x12.3(D) 


1A, IB, 1C 


8A 240V AC 
10A 120V AC 
7A 30V DC 


E3206S 


Large capacity, 
compact size, wide 
insulation distance, 
air and creepage 
distance >8 mm 
Latching types 
available 
washable types 
available 
slim line type 


1.12(W)x1.04(H) x.5(D) 


28.5(W)x 26.3(H) X 12.7(D) 

1A, IB, 1C 


10A 220V AC 


CONTACT MATERIAL 


AgPd 40/60AU (10/^) 


AgCdO 


LIFE 


mechanical operations 15x10® 
electrical 5x10® 


at load 


10^ 

2x10®( 
8A 22( 


AgCdO 

AgCuAu-plated 


AgCd 0, AgCu 
AgCuAu-plated 


AgCdO 

AgCuAu-plated 


1A);10®(1B,1C) 

VAC 


10^ 

1.5x10® 

8A 220V AC 


3x10^ 

3x10® 

6A 220V AC 


10^ 

2x10® 

10A 220V AC 


BREAKDOWN 
VOLTAGE 
BETWEEN 
COIL DATA 


SPECS. 


open contacts 
contacts and coil 


voltage (V) 

resistance (fi) 

power (W) 
pull-in voltage 
drop-out voltage 


release time 
operate time 

dielectric Str 
insulation res. 


TEMPERATURE RANGE 


APPROVALS 

^PENDING 


BOTTOM VIEW (mm) 


6 12 24 48 5 


66 280 1050 4000 36 


0.5 

75% 

10 % 


10 ms 
10 ms 


500V AC 
1000 MQ/500V 


-25°C to -h65°C 



1000V 

4000V 


6 9 12 24 48 


160 360 660 2200 8000 


0.25 

75% 

10 % 


12 ms 
18 ms 


2500V AC 
>50IVIQ/500V 


-40°C to +70% 


UL*-CSA*-VDE 


1000V 

4000V 


1000V 

2500V 


1000V 

4000V 


6 12 24 48 60 


5 6 12 24 48 60 


12 24 48 60 


53 280 1100 3500 6000 


53 75 280 1100 3500 6000 


75 280 1100 3500 6000 


0.5 

75% 

10% 


0.5 

75% 

10 % 


0.5 

75% 

10 % 


5 ms 


6 ms 


4 ms 


11 ms 


14 ms 


2500V AC 2500V AC 

>50MO/500V 100M12/500V 


-40% to +70°C -40°C to +70% 


VDE-UL-CSA-SEMKO- UL-CSA 
SEV 


10 ms (1B:14 ms) 


2500V AC 
50Mfl/500V 


-40% to+70% 


VDE-UL-CSA-SEMKO- 

SEV 


au: 


rr 




:k. 










A_i 
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The leading European manufacturer since 1948. 

Pioneer in EMI/RFI suppression. 

Resin sealed, high performance, high reliability power line filters. 
Precise performance within product specifications. 

Complete engineering capability for application assistance. 



Large capacity— 

Porcelain base, low/high 

Low/high temperature 

Eastons 

Eastons 

VDE 0660 

compact size, wide 

temperature peaks, large 

peaks, large capacity. 

High switching capacity 

High switching capacity 

Miniature Contactor, 

insulation distance, air 

capacity, flux resistant 

flux resistant, washable, 

Universal mount 

Universal mount 

fastons 

and creepage distance 

slim line type 

high inrush current 



High switching capacity 

>8 mm 


capability 



Universal mount 

latching types available 
low profile type 






1.12(W)x.5(H) X 1.04(D) 

1.13(W)x1.0(H)x.48(D) 

1.13(W)x1.00(H)x.49(D) 

1.75(W)x1.87(H) X 1.02(D) 

1.9(W)x1.97(H) X 1.14(D) 

2.13(W)x2.05(H)x1.61(D) 

28.5(W)x12.7(H) X 26.3(D) 

28.7(W)x 25.5(H) X 12.3(D) 

28.9(W)x 25.5(H) X 12.5(D) 

44.5(W)x47.5(H)x26(D) 

48(W)x 50(H) X 29(D) 

54(W)X 52(H) X 41(D) 

1A, IB, 1C 

1A, IB, 1C 

1A, IB, 1C 

1A, IB, 1C 

2A/1A, 1B/1A 

4A/3A, 1B/2A-2B/3A 

4A/3A, 1B/2A-2B/1B 

10A 220V AC 

16A 

20A 

10A 380V AC 

15A 220V AC 

16A 380V AC 

16A 380V AC 

AgCd 0 

AgCuAu-plated 

AgCdO 

AgCd 0 

AgCdO 

AgCd 0 

AgCd 0 

10^ 

2x10^ 

3x10^ 

10^ 

105 

105 

2x10^ 

1.5x10^ 

1.5x10^ 




10A 220V AC 

16A 220V AC 

16A 220V AC 

16A 220V AC 

16A 250V AC 

16A 220V AC 

1000V 

1000V 

1000V 

1500V 

1000V 

1000V 

4000V 

2500V 

4000V 

2000V 

2500V 

2000V 

6 12 24 48 60 

5 6 12 24 48 60 

6 12 24 48 60 

220V AC, 120V AC 

380/220V AC, 120V AC 

220/380V AC, 120V AC 

75 280 1100 3500 6000 

53 75 205 740 3500 6000 

75 280 1100 3500 6000 

2.2VA 

3VA(1W) 

6VA(3.6W) 

0.5 

0.5 

0.35 




75% 

75% 

75% 

80% 

80% 

80% 

10% 

10% 

10% 

10% 

10% 

10% 

4 ms 

6 ms 

3 ms 

15 ms 

15 ms 

35 ms 

10 ms (1B:14 ms) 

14 ms 

7 ms 

25 ms 

25 ms 

50 ms 

2500V AC 

2500V AC 

2500V AC 

2000V 

2500V 

2000V 

50MQ/500V 

100M12/500V 

100M12/500V 




-40°C to +70°C 

-40°C to +7Q^C 

-30°C to +70°C 

-40°C to -h70°C 

-40°C to +70^0 

-30°C to +60°C 

VDE-UL-CSA-SEMKO-SEV 

UL-CSA (1A) 

UL-CSA-VDE 

VDE-DEMKO-SEMKO- 

VDE-SEV-SEMKO-UL-CSA 

bVE-SEV-DEMKO-KEMA- 



SEV-UL-CSA 


SEMKO-UL* 
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SI UNITS 


RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 



not equal to 
approximately equal to 

Multiple 

10l2 

Prefix 

Symbol 

oc 

proportional to 

tera 

T 

< 

smaller than 

io9 

giga 

G 

< 

smaller than or equal to 

106 

M 

« 

much smaller than 

mega 

> 

larger than 

103 

kilo 

k 

> 

larger than or equal to 

i(r3 

milli 

tn 

» 

much larger than 

ill 

= 

identical to or equivalent 

10-6 

micro 


T 

increases 

lOr-9 

nano 

n 


decreases 

10-12 

pico 

P 


Quantity 

Symbol 

SI Unit 

Symbol 

Derivation 

acceleration 

a 

m 

— 

velocity/time 

acceleration due to 

8 

m s~^ 

— 

velocity/time 

gravity 

amount of substance 

n 

mole 

mol 

mole fraction (n) used 

amplification factor 


a ratio 

— 

— 

angle 


— 

_ 

— 

angle of incidence 

i 

degree or radian 

0 

— 

angle of refraction 

r 

degree or radian 

0 

— 

angle, Bragg 

e 

number 

— 

— 

angle, critical 

c 

degree or radian 

0 

— 

anode slope resistance 

Ra 

ohm 

Q. 

AV„/A4 

area 

A 

metres squared 

VC? 

1 X b 

atomic number 

Z 

a number 

— 

number of protons 

Avogadro constant 

L,Na 

number 

— 

— 

breadth 

b 

metre 

m 

fundamental unit 

capacitance 

c 

farad 

F 

charge/p.d. 

charge, electric 

Q 

coulomb 

C 

current x time 

charge on electron 

e 

coulomb 

C 

1-6 X 10-19 Q 

conductance 

G 

ohm“^ 


reciprocal of resistance 

current, electric 

I 

ampere 

A 

fundamental unit 

decay constant 

X 

a ratio 

— 

— 

density 

P 

kg m"*^ 

— 

mlV 

distance along path 

s 

metre 

m 

fundamental unit 

efficiency 

n 

a ratio 

— 

work output/work input 

electrochemical equiv. 

z 

gC-1 

— 

mass/charge 

electromotive force 

E 

volt 

V 

energy/charge 

electron 

e 

— 

— 

— 

energy 

E 

joule 

J 

Nm 

energy, kinetic 

Ek 

joule 

J 

N m. Ef^= l/2mx> ^ 

energy, potential 


joule 

J 

N m. Ep = mgh 

Faraday constant 

F 

coulomb mol"^ 

C moI-1 

96,500 C mol-1 

field strength, electric 

E 

Vm-1 

— 

potential gradient: p.d./dist. 

field-strength magnetic 

H 

ampere-turns 

— 

current x no. of turns 

flux, magnetic 


weber 

Wb 

e.m.f/rate of change of flux 

flux density 

B 

tesla 

T 

flux/area 

focal length 

f 

metre 

m 

— 

force 

F 

newton 

N 

kg m s”^ 

free energy 

AG 

joule 

J 

— 

frequency 

f 

hertz 

Hz 

oscillations/time 

gas constant 

r 

joule 

J 

energy 

half-Iife,radioactivity 

HI2 

second 

s 

fundamental unit 

heat capacity 

C 

JK-1 

— 

quantity of heat/temp, rise 

heat of reaction 

AH 

joule 

J 

heat energy 

heat capacity, specific 

c 

J K-l kg-1 

— 

heat capacity/mass 

heat, quantity of 

q 

joule 

J 

energy 




SI UNITS 


Quantity 

Symbol 

SI Unit 

Symbol 

Derivation 

height 

h 

metre 

m 

fundamental unit 

image distance 

M 

metre 

m 

fundamental unit 

inductance, mutual 

M 

henry 

H 

induced e.m.f./rate of change of current 

inductance, self 

L 

henry 

H 

— 

intensity of radiation 

I 

a number 

— 

— 

latent heat 

L 

joule 

J 

quantity of heat 

latent heat, specific 

1 

J kg-1 

— 

quantity of heat 

latent heat, molar 


joule mol 

J 

quantity of heat 

length 

1 

metre 

m 

fundamental unit 

magnetizing force 

H 

ampere-turns 

— 

— 

magnetic moment 

m 

Wb m 

— 

torque in unit magnetic field 

magnification, linear 

m 

a ratio 

— 

— 

mass 

m 

kilogramme 

kg 

fundamental unit 

mass number 

A 

a number 

— 

number of neutrons + protons 

molar volume 


(dm^ ) 

— 

volume of 1 mole 

molar solution 

M 

a ratio 

— 

moles/dm^ 

moment of force 

— 

Nm 

— 

force X perp. distance 

neutron number 

N 

a number 

— 

number of neutrons 

number 

n 

— 

— 

— 

number of molecules 

N 

— 

— 

— 

number turns on coil 

n 

a number 

— 

— 

number order spectrum 

P 

a number 

— 

— 

object distance 

u 

metre 

m 

fundamental unit 

peak current 

Jo 

ampere 

A 

see current 

peak e.m.f. 

Eo 

volt 

V 

see e.m.f. 

period 

T 

second 

s 

fundamental unit 

permeability 

P 

Hm-l 

— 

henry/metre 

permeability, vacuum 

Po 

Hm-I 

— 

— 

permeability, relative 

Pr 

a ratio 

— 

11= P- 
^ Po 

permittivity 

e 

Fm-* 

— 

farad/metre 

permittivity, vacuum 


Fm-1 

~ 

farad/metre 

permittivity, relative 

Ef. 

a ratio 

— 

11 

j 

potential, electric 

V 

volt 

V 

energy/charge 

potential difference 

V 

volt 

V 

energy/charge 

power 

p 

watt 

w 

Js-1 

pressure 

p 

pascal 

Pa 

N m“^: force/area 

radius 

r 

metre 

m 

fundamental unit 

reactance 

X 

ohm 

Q 

EJIo 

refractive index 

n 

a ratio 

— 


resistance 

R 

ohm 

Q 

p.d./current 

resistivity, electrical 

P 

ohm-metre 

— 

resistance x length 

relative density 

d 

a ratio 

— 

Psub^Pwater 

r.m.s. current 

^r.m.s 

ampere 

A 

see current 

r.m.s. voltage 

^r.m.s 

volt 

V 

see e.m.f. 

slit separation 

5 

metre 

m 

fundamental unit 

tension 

T 

newton 

N 

see force 

temperature, Celsius 

9 

degree C 

°C 

from kelvin 

temp, interval 

9 

degree 

° or K 

— 

temp, absolute 

T 

kelvin 

K 

fundamental unit 

thickness 

d 

metre 

m 

fundamental unit 

time 

t 

second 

s 

fundamental unit 

torque 

T 

Nm 

— 

see moment 

turns ratio 

T 

a ratio 

— 

'^sec/'^rim 

(unit of electricity) 

— 

kWh 

— 

kilowatt X hour 

velocity 

u,v 

ms‘l 

— 

distance/time 

velocity, angular 

0) 

second'1 

s'^ 

angle/time 

velocity, e.m.waves 

c 

m 

— 

— 

velocity of sound 

\) 

m s"^ 

— 

— 

volume 

V 

metre cubed 

m^ 

1 X b X h 

wavelength 

X 

metre 

m 

fundamental unit 

work 

w 

joule 

J 

force X distance (Nm) 

weight 

W 

newton 

N 

kg m s“"^or mg 
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FIFTH 

DIIVIFHSIOH 

IHC. 


Mercury Relays 

That Operate In any Position 


DIP Relays 


► Position-insensitive, bounce-free LCI 
sealed capsule 

► 100% run-in @ 10 VDC-100 mA for 
2.5 X 10® operations 

► 5,12 and 24 VDC-700 Mw coil drives 

► Life expectancy over 50 x 10® operations 

► Latching or non-latching operation 
»Molded diallyl phthalate case 







/I 1.010 I ^ 

.300 1^ 


• Operate Time (max.) — 2.5 ms 

• Release Time (max.) — 3.0 ms 

• Contact Resistance — 75 milliohms 

7000 Series (DC to 10 MHz) 

• Rated Contact Load -—1.0 amp 
4 VDC to 0.3 amp @ 200 VDC 

2000 Series (DC to 100 MHz) 

(Specifications at 100 MHz) 

• Rated Contact Load — 10 watts CW 

• Insertion Loss (Typical) — 0.2 dB 

• Isolation (Typical) — 40 dB 

• VSWR (Typical) —1.5 


Bistable (Latching Relays) 




Diode 

Part No. 

Form 

Protection 

7120-1A-V* 

A 

No 

7120-1C-V 

C 

No 

7121-1A-V 

A 

Yes 

7121-1C-V 

C 

Yes 

2122-1A-V 

A 

No 

2122-1C-V 

C 

No 

*Specify Coil Voltage 


Monostable (Non-Latching Relays) 

Part No. 

Form 

Diode 

Protection 

7210-IA-V* 

A 

No 

7210-1C-V 

C 

No 

7211-1A-V 

A 

Yes 

7211-1C-V 

C 

Yes 

2212-1A-V 

A 

No 

2212-1C-V 

C 

No 


50 Ohm Stripline and Coaxial Relays 


stripline RF Relay • SPOT Bistable 

PartNo.SLR1103-(V)* ^ 


iQi- 

\Clj 


1 


• Position-insensitive, bounce-free 
LCI sealed capsule 

• Bistable operation 

• 5,12 and 24 VDC-700 Mw coil drives 

• Operate Time (max.) — 4.0 ms 

• Cycling rate — to 40 Hz 

• Frequency Range — DC to 1 GHz 

• Dielectric strength — 3CX) VDC 

• Rated Load — 10 watts CW 

100 MHz 1.0 GHz 


Typ. Insertion Loss (dB) 

.07 

.30 

Typ. Isolation (dB) 

56 

36 

Typ. VSWR 

1.03 

1.20 

*Specify Coil Voltage 






Coaxial RF Relay • SPOT Bistable 

Part No. RF 1106-(V)* 
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Mercury Relays 

That Operate in any Position 


Specifications 


No Contact Bounce — Produce 
clean square-wave pulses 

Position Insensitive — No pool of 
mercury 

Self-Heaiing Contacts — Always 
wetted with fresh mercury 

Rugged Construction ~ 

Welded steel switching capsule 

Seaied Package — High density 
polyethylene (WK Series) 


Contact Resistance; 

150 mllliohms (max.) 

Contact Resistance Stabiiity: 

±15 milliohms 

Contact Breakdown Voitage: 

800 volts DC or AC (rms) 
Coil-to-Contact Breakdown; 

2500 VAC 

Operate Time; 4.0 milliseconds (max.) 
Release Time; 4.0 milliseconds (max.) 


Meet Lightning Surge Standards ~ 

2500 volts coil-to-contact 
breakdown meets FCC standards 
(WK Series only) 

Contact Type; Form A (SPST) 
mercury film 

Contact Bounce; None at 80% of 
rated voltage or higher 
Load Current to 52 VDC; 0.24 amps 
Load Current to 200 VDC; 0.10 amps 


Molded Case Series WK, Relay can be submerged in appropriate 
cleaning solvents during board assembly. 

Series WK Mercury Relays are available in a wide variety of footprints 
including 0.1,0.16 and 0.2-rnch PCB spacing as well as with In-line 
and axial terminations. . 


.020 Dia. Solder 
Coated Leads 


Shielded Series dB. Open-frame magnetically shielded. 


Series dB Mercury Relays are available with 0.1, 0.15 or 0.2-inch 
PCB spacing. 


.020 Dia. Solder 
Coated Leads 


Nominal 

Coil 

Voltage 


FIFTH DIIVrFHSlOH INC. 

801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350 • TWX: 510-681 -8412 • FAX (609) 599-9508 


Must 

Must 

Operate 

Release 

Volts 

Volts 

4.0 

0.5 

9.6 

1.2 

19.2 

2.4 


Nominal 

Coil 

Coil Resistance 
(± 10%) Ohms 

Must 

Operate 

Must 

Release 

Volts 

250 MW 

375 MW 

500 MW 

Volts 

Volts 

5 

100 

67 

50 

4.0 

0.5 

12 

575 

384 

288 

9.6 

1.2 

24 

2300 

1536 

1150 

19.2 

2.4 
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WHY do 40,000 Buyers and Electronic Engineers Keep Caiiing 

MASTER DISTRIBUTORS 


I BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

M ( 213 ) 452-1229 


TOGGLE SWITCHES I 

I 


PHOTOELECTRICS I 


CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
e Aromat 
® AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 

FUSES 

Bu^smann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 

LAMPS a led 

IDI 

lEE 

JKL 

Leecraft 

Lumex 

Stanley 

Sylvania 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


PROXIMITY 

Agastat-* 

Electro 

Omron 


POTS & RESISTORS 

Clarostat 

Ohmite 


SOLENOID 

Dormeyer 
Guardian 
Line Electric 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

Triad 

U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

Alpha 

Belden 

Buchanan 

Electrovert 

Havey Hubbell 

Iboco 

H.H. Smith 

Modor 

Panduit 

Pomona 




LAMPS & LEDS 



OVER 8,000,000 RELAYS & SWITCHES IN STOCK 


M 

AMERICAN ^ 

1 

P 


CFIYZ30M ' 


J 

L 1 

COMPANY 

1 
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There’S a lot of 
competition out there 
for your relay busi¬ 
ness. For a company to be 
successful in this field, it has 
to do business in a special 
way. By delivering a quality 
product with built-in reliabiilty, 
price and service. 

Fujitsu reiays have it ali. Our re¬ 
lays meet or surpass the quality of 
those made by the competition. 
They’re built to do a job and do It 
right. And Fujitsu relays are com¬ 
patible with most relays on the 
market. 

As far as service, Fujitsu considers 
it a point of pride, as well as good 
business to cater to your com¬ 
pany’s needs before, during and 


after the 
sale is made. 
Fujitsu design en¬ 
gineers have developed a 
complete line of all the most popu¬ 
lar relays In use today. A supply of 
these standard relays is always 
readily available. We also offer a 
customizing service where we work 
with your engineers to design re¬ 
lays tailored specifically to your 
needs. 

Our warehouse Is stocked to sup¬ 
ply your company with samples of 
our fine products. Quantity orders 
come directly from the factory. And 


Fujitsu can match 
the lead time for 
processing and ship¬ 
ping from any source. 

Pricewise, you’ll find 
Fujitsu relays cost the same or 
less than the competition, leaving 
little reason not to try us. 

For general purpose Industrial re¬ 
lays to special application tele¬ 
communications reiays, from fiery 
fractional horsepower motor loads 
to low-level logic circuits, it pays to 
switch to Fujitsu where quality, re¬ 
liability and service are part of our 
product. 

For more information on our supe¬ 
rior components, call or write your 
local FCA rep or distributor today. 


■■■■ FUJITSU 

FUJITSU C^OMPONENT OF AMERICA INC 

3330 Scott Boulevard 

Santa Clara, CA 95054-3197 

(408) 562-1000 • FAX (408) 727-0355 
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RELAYS 


MICROMINIATURE 
RELAYS FOR 
P.C. BOARDS 

FBR20 SERIES 



Fujitsu FBR20 series relays are designed for 
PC board mounting with 1A contact ratings 
— perfect for microminiature applications. 

FEATURES 

• Microminiature size 

Two FBR20 series relays can be mounted 
in the space now required for a single 
FBR210 series relay. 

• 1A contact rating 

Despite their microminiature size, FBR20 
series relays have contact rating of 1A at 
24 VDC for convenient installation. 

• Gold overlay single or bifurcated contact 
Contact reliability is assured in low level 
applications by contact shapes and materi¬ 
als especially designed for signal switch¬ 
ing applications. 

• Low power consumption 

With a rated power consumption of only 
0.3W, today’s expensive energy costs can 
be reduced significantly. 

• Wide range of drive voltages 

Drive voltages from 1.5 VDC to 24 VDC are 
available for a wide range of applications. 

• Strong shock resistance 

Even with a 50G shock, FBR20 series relays 
never miss a switch. 

• Easy to pattern-design 

Separate terminal connection with drive 
and output sections allow easy pattern 
design. 

• Formed terminal available for 
temporary lock 

The unique design of the forming terminal 
allows FBR20 series relays to be temporary 
mounted for greater design flexibility. 

• Automatic soldering provision 

The terminal is sealed to prevent flux from 
entering during automatic soldering. 

• immersion cleaning 

A sealed type is available for immersion 
cleaning. 

SELECTION TABLE 


ENGINEERING DATA 

Item _ 

Contact Arrangement _ 

Contact Shape _ 

Contact Material _ 

Contact Rating _ 

Maximum Carrying Current 
Maximum Switch ing Voltage 
Maximum Switching Power 
Initial Contact Resistance 

Coil Power __ 

Coil Temperature Rise _ 

Insulation Resistance _ 

Withstanding Voltage 


Operate Time 
Release Time 
Life Expectancy 


Maximum Switching Frequency 


Ambient Temperature 
Ambient Humidity 
Weight_ 


Specifications ___ 

SPOT (1 Form C) ____ 

Single contact (FBR21), Bifurcated contact (FBR22) _ - 

Gold overlay silver, Gold overlay silver-palladium alloy (-P) __ 

24 VDC-1A, 120 VAC-0.5A (resistive load) ___ 

2A _ 

125 VDC, 125 VAC __ 

24 WDC, 60 VA AC (resistive load) _ 

lOOmQ max, (measured at 6V DC-0.1 A) _ ' 

0.3W (at rated voltage. 20°C) __ 

45°C (at rated voltage, 20°C) _ 

1,000MQ min, (at 500 VDC) __ 

Between contacts: 500 VAC for 1 minute 

Between contact and coil: 750 VAC for 1 minute _ 

20G, 10 ^ 300 Hz (dual amplitude, maximum 3.0 mm). 

No contact chatter longer than 1.0 ms. _^ 

Operation error: 50G (sine half-wave of 11 ms). 

No contact chatter longer than 1.0 ms. _ 

5 ms max, (at rated voltage) ___ 

3 ms max, (after rated operation) _ 

Mechanical: 5 x 10< cps. min. 

Electrical: Gold-overlay silver contacts: 100 x 10^ ops. min. 

Gold-overlay silver-palladium alloy contacts: 200 x 10^ ops. min. 
(at rated contact load) _ 

Mechanical: 18,000 operations/hour 

Electrical: 1,800 operations/hour (at contact rated load) _ 

—30°C /w -f-65°C (at rated operation) 

45 85% RH _ 

1.7 g (approx.)___ 



HjQEDI 


RFBRZ1D01P 


Designation 


FBR21D01P 


FBR21D03P 


FBR21D05P 


ililiiHFlFMMFII'W 


Note: Measured at 200C. 
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FUJITSU COMPONENTS 


ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARD 



The Fujitsu FBR40 Series relay with a pick¬ 
up power consumption reduced to 85 mW is 
an extremely small DPDT CONTACT relay de¬ 
signed for PC board mounting. 

FEATURES 

• Ultra-miniature low-profile design 

At half the size of the conventional FBR240 
relay and requiring only three quarters of 
the board area, a drastic reduction Is size 
has been achieved In the design of the 
FBR40. 

15.8 (L) x9.7 (W) x7.8 (H) mm. 

• High dieiectric strength 

Dielectric withstanding voltage between 
contacts and coil is over 1,000 VAC and 
with the ability to withstand a surge volt¬ 
age of over 1,500 V, it conforms to FCC 
68.302 standard. 

• High-shockproof type 

Even a shock force of 30 G will not result 
in a malfunction. 

• Low power consumption 

With a high efficiency built-in permanent 
magnet, operating power consumption is 
only 85 mW. (Rated power consumption is 
150 mW.) 

• Formed terminal for temporary lock 

The terminals of the FBR40 are specially 
formed so that they can be temporarily at¬ 
tached to the PC board. 

• Pattern design is easy 

The terminal connections are designed so 
that the drive portion (coil) and the out¬ 
put portion (contacts) are isolated, which 
simplifies pattern design. 

• Immersion cleaning 

A sealed type is available for immersion 
cleaning. 


DIMENSIONS Unit; mm (inch) 


15,8*0.2 



9.7t0.2 

(.382t.008) 

rzn 


* Formed pin for 
temporary mounting 



(bottom view) (.200) (.200)(.100) 

Note 1. This relay is polarized. Please refer to the schematic when designing a circuit. 

Note 2, An abbreviated designation is marked on the top surface of the dust cover as follows; 
(Ex.) Designation: F8R46D012'P 
Marking: 46D012-P 

Note 3* Terminal numbers are not shown on the relay. 


ENGINEERING DATA 


Item 

Specifications 

Contact Arrangement 

DPDT (2 Form C) bifurcated contact 

Contact Material 

Gold overlay silver-palladium alloy 

Initial Contact Resistance 

100 mfi max. measured at 6V DC, 0.1A 

Insulation Resistance 

100 mf2 min. at 500V DC 

Dielectric Withstanding Voltage 

Between open contacts 500V AC for 1 min. 

Between contact and coil and between adjacent contacts 1,000V AC for 1 min. 

Surge Voltage (FCC 68.302) 

1,500V/10Asec/700)(tsec 1,500V 
Between coll and contact 750V 

Between adjacent contacts 


ijusec 700)itsec 

Electrostatic Capacitance 

Between Contacts (Reference) 

Between open contacts approx. 1 pF 

Between coil and contact approx. 2 pF 

Vibration 

Operation malfunction 10-55 Hz (Dual amplitude 1.5 mm) 

Durability 10-55 Hz (Dual amplitude 1.5 mm) 

Shock 

Operation malfunction 30 6 (11 msec) 

Durability 100 G (11 msec) 

Operate Time 

5 msec max. (bounce time not included) 

Release Time 

5 msec max. (bounce time not included) 

Life Expectancy 

Mechanical: 10 x 10® ops. min. 

Electrical: 100 x 10^ ops. min. (At contact rated load) 

Maximum Switching Frequency 

Mechanical: 18 x 10^ times/hour 

Electrical: 1,800 times/hour (At contact rated load) 

Operating Temperature Range 

-30OC-+70OC (See Figure 2) 

Operating Humidity Range 

45-85% RH 

Weight 

3 g approx. 


SELECTION TABLE 



Rated 

Coil 

Voltage 

Coil 

Resistance 

(±10%) 

Rated Current 
(for rated 

operation, approx.) 

Pick-up 

Voltage 

Drop-out 

Voltage 

mu 


Coil 

Temperature 

Rise 


Price 

Standard 

Type 

DC 3V 

60fi 

50 mA 

Less than 
75% of 
rated voltage 

More than 

5% of 

rated voltage 

150 mW 
approx. 

(When rated 
voltage is 
applied.) 

Less than 

85 mW 

25 deg. 
approx. 




1670 

30 mA 

FBR46D005P 


DC 6V 

||||||||||||||Q]^^|^ 

25 mA 

FBR46D006P 


DC 9V 

IIHEEiIlSfll 

17 mA 



DC •12V 


13 mA 

FBR46D012P 



2,8800 

8 mA 

200 mW 
approx. 

Approx. 

112 mW max. 

30 deg. 
approx. 

FBR46D024P 



Note: Measured at 20°C 
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RELAYS 


MINIATURE RELAYS 
FOR P.C. BOARDS 

FBR100 SERIES 


SPOT 3A-28V DC/120V AC, 
6A-28y DC/120V AC 







FBR111 




FBR111N 

The Fujitsu FBR111 and FBR111N Series are 
low cost SPOT relays with a versatile switch¬ 
ing capability. The contact is rated 3A, 28V 
DC; 3A 120V AC for standard contact, or up 
to 6A, 28V DC; 6A, 120V AC for special heavy 
duty contact. 

These small size, sensitive relays, designed 
to be mounted on printed circuit boards, fea¬ 
ture simplified construction and a low power 
dissipation. 

It is ideal for use in audio equipment, busi¬ 
ness machines, vending machines, security 
systems, game machines and automotive ap¬ 
plications. 

The FBR111N Series is the immersion 
cleanable version where printed circuit board 
cleaning is required. 

The relay specified FBR111U is UL recog¬ 
nized for office equipment and business ma¬ 
chines. (File No. E63615.) CSA certified. 


FUJITSU 


DIMENSIONS Unit: mm (inch) 

FBR111 



FBRIliN 



.3 


FBR 111 ^BRi 11 ^„ 05 , 

^ ffV.i 

4. 


CM fs. 1 
!-■ 


12.2 ^ 
(.4801 


4^ (6.07 V 


-2.1 {.0831 

MOUNTINO HOLE LAYOUT 


k 


(BOTTOM 
J VIEWS) 


1 FORM C 

SCHEMATICS 


Notes: 


. Cut-off nib must be removed after relay 
solderlno and board cleaning. 

. Although the plastic cover Is bonded to 
the relay base, it is not hermetically 
sealed. Therefore, when the board on 
which the relay Is soldered is cleaned 
by Immersion, cleaning time must not 
exceed 2 minutes. Please use alcohol, 
freon or water for cleaning (water tem¬ 
perature is less than 50®C). 


ENGINEERING DATA 


Item 


Contact Arrangement 

SPOT 1 

Contact Ratings 



Rating 

UL Rating 




28V DC or 120V AC 

28V DC or 120V AC 

Contact Materials 


Contact Materials 

(Resistive) 

(Resistive) 



No suffix Silver 

sA 

.... 



—K Silver-Cadmium Oxide 

3A 

3A 



-M Gold-Plated Silver 

3A 

1A 



-W Special Alloy 

6A 

8.5A(0.8 pF@ 120VAC) 

Initial Contact Resistance 


lOOmO max. (at 6V DC 0.5A for No mark or -M, 6V DC 1A for -K or -W) | 


Coil Power Dissipation 
Coil Temperature Rise 


Insulation Resistance 
Dielectric Withstanding Voltage 


Operate Time 
Release Time 


Life Expectancy — Mechanical 
Electrical 


Vibration 


Shock 

temperature Range 


Weight 


Specifications 


X . . . 

standard: ().36W approx, at rated voltage 
UL Type: 0.50W approx, at rated voltage 
Standard: 30°C max. at rated voltage 
UL Type: 40°C max. at rated voltage 
100MO min. at 500V DC “ 

500V AC tor 1 minute 


20 ms max. at rated voltage 
10 ms max. 


10 X 10® ops. min. 

100 X 10’ ops. min. at rated load 
10 to 50Hz (Dual amplitude: 1.5mm) 


10G (11 ms) 
"Standard, —30°C - 


+65°C - UL Type , ^30°C ^ +55°C 


15 gr. approx. 


SELECTION TABLES 


FBR111 

Type 

Contacts 

Rated 
Voltage 
in VDC 

Coil Resistance 
in Q ±10% 
at 20®C 

Pick-up 
Voltage 
at 20«C 

Designation 

Price 

Arrangement 

Materials* 



No Suffix 

5 

70 

Less Than 

FBR111CD005 

$2.10 



-K 

6 

100 

80% of 

FBR111CD006 

2.10 

Standard 

SPDT 

-M 

9 

225 

Rated 

FBR111CD009 

2.10 



-W 

12 

400 

Voltage 

FBR111CD012 

2.10 




24 

1600 


FBR111CD024 

2.24 



No Suffix 

ST 

50 

Less Than 

FBR111UD005 

2.24 



-K 

6 

72 

75% of 

FBR111UD006 

2.24 

UL Type 

SPOT 

-M 

9 

160 

Rated 

FBR111UD009 

2.24 



-W 

12 

290 

Voltage 

FBR111UD012 

2.24 




24 

1150 


FBR111UD024 

2.38 

.-.J 


.... 


Rated 

Coil Resistance 

Pick-up 



FBR111N 

uoniacis 

Voltage 

lnO±10% 

Voltage 



Type 

Arrangement 

Materials* 

in V DC 

at 20®C 

at 20«C 

Designation 

Price 



No Suffix 

5 

70 

Less Than 

FBR111NCD005 

$2.45 



-K 

6 

100 

80% of 

FBR111NCD006 

2.45 

Standard 

SPDT 

-M 

9 

225 

Rated 

FBRIlINCnOOQ 

2.45 



-W 

12 

400 

Voltage 

FBR111NCD012 

2.45 




24 

1600 


FBR111NCD024 

2.59 



No Suffix 

5 

50 

Less Than 

FBR111NUD005 




-K 

6 

72 

80% or 

FBR111NUD006 

2.59 

UL Type 

SPDT 

-M 

9 

160 

Rated 

FBR111NUD009 

2.59 



-W 

12 

290 

Voltage 

FBR111NUD012 

2.59 

:_ 



24 

1150 


FBR111NUD024 

2.73 


Note 1. 48V rated voltage relays are available on special order. 

2. Each product bears its own designation on the top of the cover, but initial code ‘FBR’ is omitted. 

* Add $0.07 to price for-K, $0.28 for-M, $0.14 for-W. 

For CSA certified relays, —CSA suffix must be added to part number of UL type. Price is same as UL type. 
COMPONENT OF AMERICA. INC. 3330 Scott Blvd., Santa Clara, CA 95054-3197 • (408) 562-1000 • FAX (408) 727-0355 
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FUJITSU COMPONENTS 


SMALL CONTROL 
RELAYS FOR 
P.C. BOARDS 

FBR160 SERIES 



Fujitsu FBR160 series small control relays 
are PC board mounted and have excellent 
cost performance. 

FEATURES 

• Same terminal array as FBR100 

These relays have the same foot print as 
Fujitsu’s conventional FBR100 series. 

• Lower profile 

Since their profile is 7 mm lower than that 
of the FBR100 series relays, they can be 
used In smaller equipment. 

• Flux-prevention structure 

The contacts are located on the top of the 
relay to protect them from solder flux from 
the terminals. 

• Meets major safety standards 

The relays structure is designed to meet 
the Japan Electric Appliance Control Law 
(150V or less) and UL standards (114). 

• Choices of contact materials 

Two different kinds of contact materials 
can be specified according to the load. 

• immersion cleaning 

A sealed type is available for immersion 
cleaning. 

• Contact Ratings 

• Standard (Silver) 

3A 28V DC 120V AC 

• -K (Silver-Cadmium Oxide) 

3A28V DC 120V AC 

• -H (Silver-Cadmium Oxide) 

5A 28V DC 120V AC 


DIMENSIONS 




SCHEMATICS 




{View from terminal side) 


MOUNTING HOLE LAYOUT 


4-01.3 



ENGINEERING DATA 


Item 

S|)eclfications 

Contact Arrangement 

SPOT or SPST - NO (Form A) 

Contact Material 

See Selection Table 

Initial Contact Resistance 

100 mO max. 

Silver contacts: Measured at 6 VDC, 0.5A 

Other contacts; Measured at 6 VDC, 1.0A 

Insulation Resistance 

100 mfi min. (at 500 VDC) 

Withstanding Voltage 

Between open contacts: 500 VAC for 1 minute 

Between contact and coil; 1,500 VAC for 1 minute 

Vibration 

10 to 55 Hz (dual amplitude: 1.5 mm) 

Shock 

Operation malfunction; Less than 0.1 ms at 10G (11 ms) 

Durability: 100G (11 ms) 

Operate Time 

10 ms max. (at rated voltage, bounce time not included) 

Release Time 

5 ms max. (after operation at rated voltage, bounce time not included) 

Life Expectancy 

Mechanical: 10 x 10« ops. min. (maximum switching frequency: 18 x lOVhour) 

Electrical: 100 x 10^ ops. min. 

(at rated contact load, maximum switching frequency; 18 x lOVhour) 

Ambient Temperature 

-30®C to +60°C 

Ambient Humidity 

45% to 85% RH 

Weight 

11 gr. (approx.) 


SELECTION TABLE 


FBR161 

Type 

CORl 

acts 

Rated 
Voltage 
in VDC 

Coil Resistance 
in fi ±10% 
at 20OC 

Pick-Up 
Voltage 
at 20<*C 

Designation 

Price 

Arrangement 

Materials* 

Standard 

SPOT 

No Suffix: Silver 
-H. -K: Silver 
Cad 

Oxide 

5 

6 

9 

12 

24 

70 

100 

225 

400 

1,600 

Less than 
80% of 
rated 
voltage 

FBR161SED005 

FBR161SED006 

FBR161SED009 

FBR161SED012 

FBR161SED024 

$1.75 

1.75 

1.75 

1.75 

1.89 


‘Add $0.11 to price for -H contacts. 
‘Add $0.07 to price for -K contacts. 
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RELAYS 


ULTRA-MINIATURE 
RELAYS FOR 
P.C. BOARDS 

FBR210 SERIES 

SPOT 1A-28V DC, 0.5A-120V AC 


The FBR211 and FBR211N Series of ultra¬ 
miniature relays allow high component densi¬ 
ties for savings in both equipment size and 
cost for the printed circuit board. The FBR- 
211N Series is suitable for immersion clean¬ 
ing in freon and aqueous systems. 

These highly sensitive relays with gold- 
clad SPOT contact arrangements are ingeni¬ 
ously designed so as to offer flux-contamina¬ 
tion-immunity and load handling capabilities 
of 1A at 28V DC or 0.5A at 120V AC under a 
resistive load. The 0.1" grid spacing of ter¬ 
minals makes these relays ideally suited for 
printed circuit board applications requiring 
high density mounting and for use in audio 
and wireless communications, office and 
vending machines, automobiles and various 
control applications. 


SELECTION TABLE 


DIMENSIONS Unit: mm (inch) 

FBR211 

10.6 MAX 15.6 MAX 

pU17)—j {.614)~ 



—r* 10.16 — 4 4 * 1.9 




ENGINEERING DATA 


Contact Arrangement 
Contact Ratings 
Initial Contact Resistance 

Contact Materials _ 

Rated Coil Voltage 
Coil Power Dissipation 
Coil Temperature Rise 
Insulation Resistance ^ 
Dielectric Withstanding Voltage 
Operate Time 

Release Time _ 

Life Expectancy — Mechanical 
Electrical 

Vibration _ 

Shock _ 

Temperature Range _ 

Weight_ 


Rated 

Sche- Voltage 

matics in V DC 


Coil Resistance 
in Q ±10% 
at ZO^C 


Gold Overlay 
Silver (M) or 
Gold Overlay 
SPOT Silver- 

Palladium 
Alloy (P)* 

Gold Overlay 
Silver (M) or 
Gold Overlay 
SPOT Silver- 

Palladium 
Alloy (P)* 


High 

Sensitivity 


High 

Sensitivity 



__ Specifications _ 

Standard Model I High Sensitivity Model 

SPOT 

1A at 28V DC. 0.5A at 120V AC (resistive) 
lOOmU max. at 6V DC, 0.5A 

Standard: Gold overlay silver (-M) - Low Level: Gold overlay silver-palladium alloy (—P 

1.5, 3, 5, 6, 9, 12. 24V^ 1 

0.45W at rated voltage 0.20W at rated voltage 

45°C approx, at rated voltage 25°C approx, at rated voltage 

lOOMfi min. at 500V DC (at 20°C 65% RH) 

500V AC for 1 minute _ 

5 ms approx, (at rated voltage, 20°C) 

5 ms approx. _ 

5 X 16® ops. min. 

300 X 103 ops. min. at 1A 28V DC, resistive 

100 X 103 ops, min, at 0.5A 120V AC, resistive _ 

10 to 40Hz (Dual amplitude: 1.5mm) 

10G (11 ms) 6G(11ms) _ 

-25°C to +55°C -25°C to +75°C 

4 gr. approx._ 


Designation 


FBR211AD001-M or P 
FBR211AD003-M or P 
FBR211AD005-M or P 
FBR211AD006-M or P 
FBR211AD009-M or P 
FBR211AD012-M or P 
FBR211AD024-M or P 
FBR211BD001-M or P 
FBR211BD003-M or P 
FBR211BD005-M or P 
FBR211BD006-M or P 
FBR211BD009-M or P 
FBR211BD012-M or P 
FBR211BD024-M or P 


FBR211CD001-M or P 
FBR211CD003-M or P 
FBR211CD005-M or P 
FBR211CD006-M or P 
FBR211CD009-M or P 
FBR211CD012-M or P 
FBR211CD024-M or P 


FBR211ED001-M or P 
FBR211ED003-M or P 
FBR211ED005-M or P 
FBR211ED006-M or P 
FBR211ED009-M or P 
FBR211ED012-M or P 
FBR211ED024-M or P 



Note: Each product bears its own designation on the top of the cover, but initial code ‘FBR’ is omitted. 
* To get price to -P type add $0.44. 
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RELAYS 



FBR244 and FBR244N Series Relays are low 
profile, P.C. board relays with 2 Form C 
(DPDT) contact arrangements in D.I.P,-com- 
patible plastic housing and have a 2.54mm 
pinout grid spacing to provide 16-pin-DIP- 
socket compatibility. Watertight terminal seal¬ 
ing prevents relay from contamination by 
soldering flux and N type allows automatic 
wave soldering and board washing without 
relay damage. Single or bifurcated contacts 
switch 1A at 28V DC or 0.5A at 120V AC and 
have a rated-load life-time of 5x10® opera¬ 
tions. These relays are suitable for telecom¬ 
munication equipment, audio equipment and 
business machines. 

• High sensitivity versions are available in 
200 mw 


ENGINEERING DATA 

_Item_ 

Contact Arrangement 
Contact Material 

Contact Rating 

initial Contact Resistance 

Coil Power Dissipation 
Coil Temperature Rise 

Insulation Resistance 
Dielectric Withstanding Voltage 
Vibration 
Shock 

Operate Time 
Release Time 

Life Expectancy - Mechanical 
Electrical 

Ambient Temperature Range 
Weight 

SELECTION TABLE 


2 Form C 

Gold overlay silver 

Gold overlay silver-palladium alloy 

1A at 28V DC (resistive) 

0.5A at 120V AC (resistive) 
lOOmO max. at 6 V DC 0.1 A 

Typical 0.5W at rated coil voltage 
50®C approx, at rated voltage 20°C 

worn min. at 500V DC 
500V AC for 1 minute 

10 to 55 Hz (Dual amplitude; 1.5mm) 

10G (11 ms) _ 

10 ms max. at rated coil voltage 
5 ms max. 

10 ^ ops.'min. 

5 X 105 ops. min. at 1A 28V DC (resistive) - 0.3A 120V AC (resistive) 
105 ops. min. at 0.5A 120V AC (resistive) 

-30°C to -f 50°C 

4.5 gr approx. 


Rated 
Voltage 
in VCD 

Coil 

Resistance 
in Si 
±10% 
at 20<>C 

3 

18 

5 

50 

6 

72 

9 

162 

12 

290 

24 

1150 


Contact Materials* _ in VCD at20<>C at20*>C Designation Price Designatio 

3 18 , FBR244D003/02CS $2.52 FBR244ND003y 

p; Single sSld Sy slim- _5_ 5° Thin FBR244D005/02CS 2.52 FBR244ND005, 

palladium alloy 6 72 75% FBR244D006/02CS 2.52 FBR244ND006/ 

T: Bifurcated Gold overlay Silver 9 152 . FBR244D009/02CS 2.52 FBR244ND009/ 

E. Bifurcated Gold owlay^sjlver- __290_ Jolt^e FBR244D012/02CS ~ 2.52 FBR244ND012/ 

_ 24 I 1150 I IFBR244D024/02CSI 2.63 | FBR244ND024/ 

* Substitute S with P, T or E for alternate contact materials and add $0.21 to price for P or T or $0.56 for E. 
For 48V relays add $0.45 to the prices of the 24V relays. 


FBR244 

FBR244N 

Designation 

Price 

Designation 

Price 

FBR244D003/02CS 

$2.52 

FBR244ND003/02CS 

$2.80 

FBR244D005/02CS 

2.52 

FBR244ND005/02CS 

2.80 

FBR244D006/02CS 

2.52 

FBR244ND006/02CS 

2.80 

FBR244D009/02CS 

2.52 

FBR244ND009/02CS 

2.80 

FBR244D012/02CS 

2.52 

FBR244ND012/02CS 

2.80 

FBR244D024/02CS 

2.63 

FBR244ND024/02CS 

2.91 
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MINIATURE RELAYS 
FOR P.C. BOARDS 

FBR310 (SPOT) AND 01 
FBR320 (DPDT) SERIES 


3-5A/28V DC, 3-5A/120V AC 



The FBR311 (SPOT) and FBR321 (DPDT) Ser¬ 
ies miniature relays were designed to provide 
3 amps ratings contacts, accommodated in 
truly compact packages for P.C. boards. 


These sensitive miniature relays, featuring 
high density mounting, flux-contamination 
immunity, versatile switching performance 
from signal level to handling 3 amps, are 
ideally suited for such applications as audio 
equipment, office machines, vending ma¬ 
chines and automotive or other control appli¬ 
cation. These relays are UL Recognized 
(E63615) and CSA Certified (add —CSA suf¬ 
fix to P/N). 



ENGINEERING DATA FBR311. 321 


Item 

Specifications | 

Contact Arrangement 

SPOT (FBR311) DPDT (FBR321) 

-K (Silver-Cadmium Oxide) 

Contact Rating 

3A at 28V DC, 120V AC 

Contacts: 

Initial Contact Resistance 

lOOmQ max. at 6V DC, 0.5A 

SPOT (FBR311) 5A 28V DC, 120V AC 

Contact Material 

Gold overlay silver 

DPDT (FBR321) 4A 28V DC, 120V AC 

Rated Coil Voltage 

5, 6, 9, 12, 24V DC 


Coil Power Dissipation 

0.45W approx, at rated voltage 


Coil Temperature Rise 

35*=’C approx, at rated voltage 


Insulation Resistance 

lOOMft min. at 500V DC (initial) 


Dielectric Withstanding Voltage 

500V AC for 1 minute 


Operate Time 

20 ms max. at rated voltage 


Release Time 

10 ms max. 


Life Expectancy — Mechanical 

10 X 10‘ ops. min. 


Electrical 

100 X 10^ ops. min. at rated load 


Vibration 

10 to 55Hz (Dual amplitude: 1.5mm) 

Shock 

10G (11ms) 

Temperature Range 

-30OC to -f-50®C 

Weight 

12 gr. approx. 


SELECTION TABLE 


Contact 

Arrangement 

Rated Voltage 
inVDC 

Ceil Resistance in 
ft ±15% at20®C 

Pick-Up Voltage 
at 20»C 

Designation 

Price 


5 

58 

Less Than 

FBR311D005 

$2.28 


6 

85 

80% of 

FBR311D006 

2.28 

SPOT 

9 

180 

Rated 

FBR311D009 

2.28 


12 

300 

Voltage 

FBR311D012 

2.28 


24 

1250 


FBR311D024 

2.42 


5 

42 

Less Than 

FBR321D005 

$3.68 


6 

60 

80% of 

FBR321D006 

3.68 

DPDT 

9 

135 

Rated 

FBR321D009 

3.68 


12 

230 

Voltage 

FBR321D012 

3.68 


24 

960 


FBR321D024 

3.82 


Note: Each product bears its own designation on the top of the cover, but initial ‘FBR’ is omitted. 
For 48V relays add $0.28 to prices of 24V relays. -K contacts, add $0.07 to prices. 
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SELECTION TABLE 


Contact 

Rated 

Voltage 

Coil Resistance 

Pick-Up 

Voltage 

Open 

Voltage 

FBR61 

1 

FBR62 

-1 

Material 

inVDC 

in £2at20<>C 

at 20^C 

at 20^C 

Designation 

Price 

Designation 

Price 


5 

50 



FBR611D005 

$3.19 

FBR621D005 

$3.50 


6 

72 

Less Than 

More Than 

FBR611D006 

3.19 

FBR621D006 

3.50 


9 

160 

70% of 

10 % of 

FBR611D009 

3.19 

FBR621D009 

3.50 

Silver- 

12 

285 

Rated 

Rated 

FBR611D012 

3.19 

FBR621D012 

3.50 

Alloy 

18 

640 

Voltage 

Voltage 

FBR611D018 

3.19 

FBR621D018 

3.50 


24 

1150 


(reference) 

FBR611D024 

3.33 

FBR621D024 

3.64 


48 

4600 



FBR611D048 

3.89 

FBR621D048 

4.20 


60 

7200 



FBR611D060 

4.38 

FBR621D060 

4.69 
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MINIATURE 
HIGH-POWER RELAYS 

FBR600 SERIES 


The FBR600 Series are miniature high-power 
relays with a switching capability of 10A, 30V 
DC or 240V AC for 1 Form C contact; and 5A, 
30V DC or 240V AC for 2 Form C contacts. 
These relays, conforming to VDE, UL and 
CSA standards, are designed for mounting 
on printed circuit boards. Dielectric with¬ 
standing voltage is 500V AC for 1 minute and 
creeping distance is 8mm. These FBR600 
Series relays are ideal for use in audio equip¬ 
ment, TV, vending machines, control ma¬ 
chines, etc. 

UL recognized (E63615) for industrial con¬ 
trol equipment per UL508. 

• Immersion cleaning 

A sealed type is available for immersion 

cleaning. 


ENGINEERING DATA 


Contact Arrangement 
Contact Ratings 
Carrying Current 
Contact Material 
Initial Contact Resistance 
Rated Coil Voltage 
Coil Power Dissipation 
C oil Temperature Rise 
Insulation Resistance 
Dielectric Withstanding Voltage 
Between Coil and Contact 
Between Open Contacts 
Between Adjacent Contacts 

Lightening (1 x 40^ sec) 
Between Coil and Contact 
Between Adjacent Contacts 

Operate Time 
Release Time 

Life Expectancy - Mechanical 
Electrical 


Temperature Range 
Weight 


_ Specifications _ 

FBR611, 1 Form C - FBR621, 2 Form C 

FBR611, 10A at 30V DC or 240V AC - FBR621, 5A at 30V DC or 240V AC 

FBR611. 10A - FBR621, 5A 

Silver-alloy 

lOOmO max. at 6V DC, 1A 

5, 6, 9, 12, 18, 24, 48, 60V DC 
FBR611/621, 0.5W at 20®C 

FBR611 /621,35°C at rated voltage at 20°C _ 

lOOOn min. at 500V DC (initial) at 200C, 65% RH 

5000V AC for 1 minute at 20°C. 65% RH 
1000V AC for 1 minute at 20°C, 65% RH 
FBR621, 3000V AC for 1 minute at 200C. 65% RH 

10,000V min 
FBR621, 6030V min. 

8 ms approx, at rated voltage at 20°C 
2.5 ms approx, at 20®C 

20 X 10‘ ops. min. 

100 X 103 ops. min. at rated voltage 

10«-55 Hz (Dual amplitude; 1.5mm) 

106 (11 ms) _ 

FBR611/621, -40°C^+70°C __ 

16 gr. approx. 
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GENERAL PURPOSE RELAYS 

FRL260 SERIES 

4PDT-5A, 3PDT-5A, DPDT-10A, SPDT-ISA 


ENGINEERING DATA 


The FRL260 series relays with proven performance and top quality 
have been designed with emphasis on reliability, safety, cost per¬ 
formance and applicability to a wide range of uses. 

These relays provide SPOT to 4PDT contacts, which are offered for 
contact ratings from 1 amp to 15 amps at 30V DC or 240V AC, resis¬ 
tive. Moreover, they are also available with 4 transfer bifurcated 
contacts that enable them to meet signal level or other light loads. 

The FRL260 series relays are available In both DC- and AC-rated 
coils, and with a selection of mountings, such as solder, plug-in, 
P.C. boards and quick connect terminals. 

The FRL260 series is UL recognized (File No. 163614/E63615) and 
C.S.A. certified. 


Item 

Specifications 

Contact Ratings (Resistive Load). 

As per SELECTION TABLE 

initial Contact Resistance 

General (S, K, V Contact); lOOmO max. (at 6V DC. 1A) 
Low Level (T, L Contact): 50mS2 max. (at 6V DC, 0.1A) 

Operate Time 

25 ms max. (at rated coil voltage) 

Release Time 

25 ms max. 

Coil Power Dissipation 

DC: 0.9W (at rated coil voltage) 

AC: 1.2 VA {120V max.) at rated coil voltage of 60 Hz 
1.4 VA {200V min.) at rated coil voltage of 60 Hz 

Coil Temperature Rise 

DC: 50° max. 

AC: 60°C max. 

Life Expectancy - Mechanical 

50 x 10‘ ops. min. 

Electrical 

(at rated load) 

Medium Load 

SPOT; 500 X 10^ ops. min. 

DPDT: 500 x 10* ops. min. 

3PDT: 500 x 10* ops. min. 

4PDT: 200 x 10* ops. min. 

4PST: 100 x 10* ops. min. 

Heavy Load 

SPDT: 200 x 10* ops. min. 

SPST: 200 X 10* ops. min. 

DPDT; 500 x 10* ops. min. 

Insulation Resistance 

lOOMfi min. (at 500V DC) 

Dielectric Withstanding Voltage 

1500V AC (1000V AC between open contac'*?) 

for 1 minute 

Vibration 

50 Hz (Dual Amplitude: 0.5mm) 

Shock 

10G (11 ms) 

Temperature Range 

-30°C to +55°C 

Weight 

35 gr. approx. 



MimiL 






Miilj 









03C8: DIMENSION AND CONSTRUCTION 








(Bottom view) 





■ 
■ 
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FRL260 SERIES RELAYS SELECTION TABLE — DC COIL 


Contact Arrangement 

Contact Ratings 

— 

Rated Voltage 

Coil Resistance 

Pick-Up Voltage 

Fujitsu Part Numbers 


and Material 

Resistive 

Horsepower 

V DC 50/60 Hz 

±15% Ohms @ 20<»C 

@20®C 

(Plug-In)* 

Price 




6 

40 

4.5 

FRL263D006/01CK 

$5.18 

SPOT 

15A @ 30V DC 

1/3 HP @ 120V AC 

12 

160 

9 

FRL263D012/01CK 

5.18 

AgCdO 

or 150V AC 

1/2 HP @ 240V AC 

24 

650 

18 

FRL263D024/01CK 

5.18 


10A @ 240V AC 


48 

2600 

36 

FRL263D048/01CK 

5.18 




110 

13300 

82.5 

FRL263D110/01CK 

6.44 




6 

40 

4.5 

FRL263D006/02CK 

$5.39 

DPDT 

10A @ 30V DC 

1/3 HP @ 120V AC 

12 

160 

9 

FRL263D012/02CK 

5.39 

AgCdO 

or 240V AC 

1/2 HP @ 240V AC 

24 

650 

18 

FRL263D024/02CK 

5.39 




48 

2600 

36 

FRL263D048/02CK 

5.39 




110 

13300 

82.5 

FRL263D110/02CK 

6.58 




6 

40 

4.5 

FRL263D006/03CS 

$5.39 

3PDT 

5A @ 30V DC 

1/6 HP @ 120V AC 

12 

160 

9 

FRL263D012/03CS 

5.39 

AgCdO 

or 240V AC 


24 

650 

18 

FRL263D024/03CS 

5.39 




48 

2600 

36 

FRL263D048/03CS 

5.39 




110 

13300 

82.5 

FRL263D110/03CS 

6.58 


fffl ‘^nv Ar; 


6 

40 

4.5 

FRL263D006/04CL 

$5.74 

4PDT 

nr 19n\/ AP. 

1/10 HP @ 120V AC 

12 

160 

9 

FRL263D012/04CL 

5.74 

Ag + Au Clad 



24 

650 

18 

FRL263D024/04CL 

5.74 


3A @ 120V AC 


48 

2600 

36 i 

FRL263D048/04CL 

5.74 


General Purpose 


110 

13300 

82.5 I 

FRL263D110/04CL 

6.97 


QA Qn\/ AP 


6 

40 

4.5 

FRL263D006/04CS 

$5.39 

4PDT 

oA {gj OUV n\i 
r\r 10n\/ AP 

1/10 HP @ 120V AC 

12 

160 

9 

FRL263D012/04CS 

5.39 

Ag 

or l^UV AL 


24 

650 

18 

FRL263D024/04CS 

5.39 


3A @ 120V AC 


48 

I 2B00 

36 

FRL263D048/04CS 

5.39 


General Purpose 


113 

13300 

82.5 

FRL263D110/04CS 

6.58 




6 

40 

4.5 

FRL263D006/04CT 

$6.23 

4PDT 

1A @ 30V AC 

1/10 HP @ 120V AC 

12 

160 

9 

FRL263D012/04CT 

6.23 

(Bifurcated) 

or 120V AC 


24 

650 

18 

FRL263D024/04CT 

6.23 

Ag + Au Clad 



48 

2600 

36 

FRL263D048/04CT 

6.23 




110 

' 13300 

82.5 

FRL263D110/04CT 

7.42 


lA (S) 30V AC 


6 

40 

4.5 

FRL263D006/04CV 

$5.74 

4PDT 

*Jr\ tjff uUV r\u 

or 240V AC 

1/6 HP @ 120V AC 

12 

160 

9 

FRL263D012/04CV 

5.74 

AgCdO 


24 

650 

18 

FRL263D024/04CV 

5.74 


5A @ 120V AC 


48 

2600 

36 

FRL263D048/04CV 

5.74- 


General Purpose 


110 

13300 

82.5 

FRL263D110/04CV 

6.97 


For CSA Certitied Relays, -CSA suffix must be added to part number. Price is same. 


* For PCB type terminals change prefix to FRL264 


FRL260 SERIES RELAYS SELECTION TABLE —AC COIL 


Contact Arrangement 

Contact Ratings 

Rated Voltage 
V AC 50/60 Hz 

Coil Resistance 

Pick-Up Voltage 
@20®C 

Fujitsu Part Numbers 


and Material 

Resistive 

Horsepower 

±15% Ohms @ 20®C 

(Plug-In)* 

Price 




6 

9.5 

4.8 

FRL263A006/01CK 

$5.18 

SPDT 

15A @ 30V DC 

1/3 HP @ 120V AC 

12 

40 

9.6 

FRL263A012/01CK 

5.18 

AgCdO 

or 150V AC 

1/2 HP @ 240V AC 

24 

165 

19.2 

'FRL263A024/01CK 

5.18 

10A (® 240V AC 

48 

630 

38.4 

FRL263A048/01CK 

5.18 



120 

4400 

96.0 

FRL263A120/01CK 

5.53 




240 

13000. - 

192.0 

FRL263A240/01CK 

7.39 




6 

9.5 

4.8 

FRL263A006/02CK 

$5.39 




12 

40 

9.6 

FRL263A012/02CK 

5.39 

DPDT 

10A @ 30V DC 

1/3 HP @ 120V AC 

24 

165 

19.2 

FRL263A024/02CK 

5.39 

AgCdO 

or 240V AC 

1/2 HP @ 240V AC 

48 

630 

38.4 

FRL263A048/02CK 

5.39 



120 

4400 

96.0 

FRL263A120/02CK 

5.74 




240 

13000 

192.0 

FRL263A240/02CK 

7.60 




6 

9.5 

4.8 

FRL263A006/03CS 

$5.39 




12 

40 

9.6 

FRL263A012/03CS 

5.39 

3PDT 

5A @ 30V DC 

1/6 HP @ 120V AC 

24 

165 ' 

19.2 

FRL263A024/03CS 

5.39 

AgCdO 

or 240V AC 

48 

630 

38.4' 

FRL263A048/03CS 

5.39 



120 

4400 

96.0 

FRL263A120/03CS 

5.74 




240 

13000 

192.0 

FRL263A240/03CS 

7.60 


3A @ 30V AC 


6 

9.5 

4.8 

FRL263A006/04CL 

$5.74 



12 

40 

9.6 

FRL263A012/04CL 

5.74 

4PDT 

or 120V AC 

1/10 HP @ 120V AC 

24 

165 

19.2 

FRL263A024/04CL 

5.74 

Ag -f Au Clad 

3A @ 120V AC 

48 

630 

38.4 

FRL263A048/04CL 

5.74 


General Purpose 


120 

4400 

96.0 

FRL263A120/04CL 

6.13 



240 

13000 

192.0 

FRL263A240/04CL 

7.98 




6 

9.5 

4.8 . 

FRL263A006/04CS 

$5.39 


3A @ 30V AC 


12 

40 = 

9.6 

FRL263A012/04CS 

5.39 

4PDT 

or 120V AC 

1/10 HP @ 120V AC 

24 

165 

19.2 

FRL263A024/04CS 

5.39 

Ag 

3A @ 120V AC 

General Purpose 

48 

630 

38.4 

FRL263A048/04CS 

5.39 



120 

4400 

96.0 

FRL263A120/04CS 

5.74 



240 

13000 

192.0 

FRL263A240/04CS 

7.60 




6 

9.5 

4.8 

FRL263A006/04CT 

$6.23 

4PDT 

1A @ 30V AC 

1/10 HP @ 120V AC 

12 

40 

9.6 

FRL263A012/04CT 

6.23 

(Bifurcated) 

or 120V AC 


24 

165 

19.2 

FRL263A024/04CT 

6.23 

Ag + Au Clad 



48 

630 

38.4 

^ FRL263A048/04CT 

6.23 



120 

4400 

96.0 

FRL263A120/d4CT 

6.58 




240 

,13000 

192.0 . 

FRL263A240/04CT 

8.44 




6 

9.5 . 

4.8 

FRL263A006/04CV 

$5.74 


5A@30VAC 


12 

40 

9.6 

FRL263A012/04CV 

5.74 

4PDT 

or 240V AC 

1/6 HP @ 120V AC 

24 

165 

19.2 

FRL263A024/04CV 

5.74 

AgCdO 

5A @ 120V AC 

48 

630 

38.4 

FRL263A048/04CV , 

5.74 


General Purpose j 


120 

4400 

96.0 

FRL263A120/04CV 

6.13 



240 

13000 

192.0 

FRL263A240/04CV 

7.98 


For CSA Certified Relays, -CSA suffix must be added to part number. Price Is same. 
* For PCB type terminals change prefix to FRL264 
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.GENICOM 



3SCP 

DeciGrid® 
Mono¬ 
stable 
1/10 Size 



2PDT 


.5A DC 
.1ADC 
Ind 

Low Level 


105 


105 


Size 

.575 X .350 X 
.170 
Weight 
.075 


68 mW 


39016/48 


100G 
@ 6ms 


30G 

55- 

3000 Hz 


-65C 

+125C 


3SAM 

Mag- 

Latch 

Grid- 

Space 



2PDT 


2A 

DC Res 

RA 

DC Ind 
1A-AC 
Low Level 


105 at 
2A DC 
at 1A AC 


105 


Size 

.80 X. 40 X. 90 
Weight 
0,60 


50mW 
Single Coil 
75mW 
Dual Coil 


39016/32 


150G 
@ 11ms 


30G 

55- 

3000 Hz 


-65C 
-f125C 
Special 
+ 200C 


3SAF 

Grid 

Spaced 

Micro 

Crystal 

Can 



2PDT 

1PDT 


2A 

DC Res 
1A 

DC Ind 
1A-AC 
Low Level 


105 at 
2A DC 


105 


Size 

.80 X .40 X .90 
Weight 
0.50 


300 mW 


5757/10 


100G 
® 11 ms 


30G 

55- 

2000 Hz 


-65C 
+ 125C 


3SBK 

Power 

Relay 



2PDT 


5ADC 
2AAC 
2A DC Ind 

Low Level 


105 

lo^ 


Size 

.80 X .40 X .90 
Weight 
0.7 max 


300 mW 


5757 


90G 

@11ms 


30G 

55- 

2000 Hz 


-65C 

+125C 


3SAC 

Crystal 

Can 

“S” 

Header 



2PDT 

1PDT 


2A 

DC Res 
1A 

DC Ind 
1A-AC 

Low Level 


105 at 
2ADC 
at2AAC 

105 


Size 

.797 X. 359 X 
1.187 
Weight 
.090 


200 mW 


5757/10 


50G 

@ 11ms 


10G 
50^0 Hz 


-65C 
+ 125C 


3SAE 

Crystal 

Can 

“S” 

Header 



2PDT 


2A 

10^ at 

Size 

DC Res 

2A DC 

1A 

at2AAC 

.797 X. 359 X 

DC Ind 

,875 

1A-AC 


Weight 

Low Level 

105 

0.45 


330mW 


5757/10 


100G 
@ 11ms 


20G 

55- 

2000 Hz 


-65C 
+ 125C 


3SAV- 

RF 

with 

Co-ax 

Cables 



2PDT 

1PDT 


25 Watts 
10 Watts 


105 


Size 

.86 X .40 X .46 
Weight 
.35 oz. max 


260 mW 
100 mW 


39016/33 


100G 

@11ms 


30G 

55- 

3000Hz 


-65C 

+125C 


^Single-phase load, case not grounded 


Continued on next page. 
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*Single>phase load, case not grounded 
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Note; Long Life relays are rated at 50 /uA, 50 mV open circuit DC or Peak AC for the number of operations indicated in *Single-phase load, case not grounded 
selection guide with the contact resistance during life test not to exceed 50 ohms. Testing plan is available on request. 


For additional publications and product information contact; 
GENICOM Corporation, GENICOM Relays 
Waynesboro, VA 22980,1-703-949-1471 

.GENiCOM 

Relays You Can Rely On. 
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Accuracy 

The variation of unit performance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 

The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 

The electrical power-handling capability 
of relay contacts under specified envi¬ 
ronmental conditions and for a pre¬ 
scribed number of operations. 

Delayed Interval Timing 
Function 

Input voltage is applied continuously. 
The timing cycle is started by momen¬ 
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF- 
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 

Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 

Input voltage must be supplied contin¬ 
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re¬ 
mains energized for the duration of the 
time delay—^then de-energizes. 

Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On- 
Energization. 


wmms^jo&SAMw 

TIMERS 


Frequency Sensor 

A device that monitors a predetermined 
overfirequency and/or underffequecy con¬ 
dition, and changes output state when 
these conditions exist. 

Hysteresis 

The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example; a voltage 
sensor). 

Interval Timer Timing 
Function 

Application of input voltage causes re¬ 
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de¬ 
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 

The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s). 

Phase Sensor 

A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 

Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 

(Delay-On-Operate/Interval 

Timer) 

The minimum time that input volt¬ 
age must be interrupted prior to 
time-out to insure a successive tim¬ 
ing cycle within the specified limits. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 

(Delay-On-Operate or 
Interval Timer) 

The minimum time that input volt¬ 
age must be interrupted after the 


timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 

Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 

Also called: flasher, intervalometer 

Reset Time 

The time required for the contacts to 
return to normal position when power 
is removed. 

Reverse Polarity Protection 

Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt¬ 
age is applied. 

Tolerance 

The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 

Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur¬ 
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., 1(XX)V for 1 second. 

Trip Point 

The predetermined point at which a 
sensing device is set to change the out¬ 
put state. 

Voltage Sensor 

A device that monitors for a predeter¬ 
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 
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GlobTek, Inc. 


RELAYS 


@(Fi) |Klu£l (N)^^(^ 


General Purpose, PC Board and Power Relays 


Type 

RT 

RR 

RR...D 

RR 

RY 


ii' 

It 

m 


@ 

Dimensions (1 x w x h) mm 

28,5x12,5,25 

28,7x12,5x24 

28,7x12,5x24 

25,4x12,5x24 

50 X 31 X 28,2 

Coil Ratings 






Nominal Voltage up to V DC 

VAC 

110 

100 

100 

100 

220 

220 

Average operating power m W 

250 

200 up to 370 

200 

315 

200 

315 

680 

Thermal rating of 
coil(at20°C) W 

1,3 

1,6 

1,6 

1,6 

2,7 

Response / release 

time approx. m s 

ca. 8/3 

ca. 8/2 

ca. 8/2 

ca. 6/2 

ca. 15/3 

Contact Ratings 






Contact arrangement max. 

2 changeover 
cent. 

1 makecont.’> 

1 changeover 

2 changeover 

1 make cont.t) 

1 changeover 

1 make cont. 

1 break cont. 

2 make cont. 

2 break cont. 

Switching current max. A 

8 

13/8 

16/10^) 

13 

16/10 

Switching voltage max. V AC 

380 

380 

380 

380 

380 

Contact rating max. VA 

2000 

2860/1760 

3520/2200^) 

2860 

3520/2200 

Special features 






Insulation group 
acc. to VDE 0110 

C250 

C250 

C250 

C250 

C250 

Test voltage 

Coil / magnetic circuit V ~ eff 

— 

500 

500 

500 

750 

Test voltage 

Contact / magnetic circuit V ~ eff 

— 

2500 

4000’) 

2500 

4000’» 

2500 

— 

Test voltage 

Contact/coil V~eff 

4000 

_ 

— 

— 

4000 

Mechanical switch, 

service life operations 

3*10^ 

3 • 10^ 

3 • 10^ 

3 • 10^ 

3 • 10^ 

Certificate of approval 

UL, SEV, CSA 

VDE, CSA, UL 
SEV, PTB 

VDE, CSA, UL 
SEV, PTB 

VDE, CSA, UL 
SEV, PTB 

VDE, SEV, UL 
FEMKO 

Comments 

Subject to modifications 

Wash-tight version, 
high temperature 
and remanence 
type available. 

Socket 

RSF RR 01 

Socket 

RSF RR 01 

Double pin contacts. 
^Version for amb. 
temp, up to 125°C. 
SOCKET RSF 
RR01 

leover cont. with twin coi 
remanence type are av£ 
Dreepage and clearance 

ntacts available Wash- 
iilable. ^Cnly for types 
distances. 

Spacing of 
contacts: 3mm. 

8 mm creepage 
and clearance 
distances. 

Tails for PCB or 
tab terminations 
for fitting on 
standard rail. 

Versions up to 1 chang 
tight version as well as 
with 8 mm ( 


ASK FOR OUR COMPLETE CATALOG 


GLOBTEK INC. * 7700 MARINE ROAD, NORTH BERGEN, N.J. 07047 • USA 
TEL: f201> 861-0246 • FAX: f2011 861-0740 • TELEX: 755-579 GLOBTEK 
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SURFACE MOUNT REED RELAYS 



Nominal Coil Voltage DC 

5 

12 

Must Operate Voltage DC 

4.0 

9.0 

Must Release Voltage DC 

0.5 

1.2 

Maximum Voltage DC 

10 

20 


J1I50 


.075 


J-LEADED STYLE {SEE NOTE: 3) 


t t ^ 

IDENT INDICATES 
PIN No. 1 


.225 

MAX. 


.245 

M y(. 


SMJ 

T 

1 .225 MAX. 
3 i 



k- .720-H 

hS AX/ _1 

^ .QUO MAA. 1 


T 1 

Hdp- 

] 


.090-^ 

REF. 

.045- 


L 


.015 ±.005 
..700 -1 


.026 


AXIAL-LEADED STYLE (SEE NOTE: 3) 



INDENT INDICATES 
PIN NO. 1 


(DIMENSIONAL TOL. ±.010" TYP.) 


F 




.092 


MAX. 


.026- 


.150 


GULL-LEADED STYLE (SEE NOTE: 3) 

> t 

.225 MAX. 


— .720- 

.900 MAX.- 


INDENT INDICATES 
PIN NO. 1 


jL 

J L- .060TYP. L 


.015 ±.005 


Notes: All specifications are based on a 25°C 

ambient temperature. 

1. Measured with nominal coil voltage applied. 

2. Higher voltages and/or current may be switched 
with life expectancy reduced. 

3. Lead styles are available in all contact con¬ 
figurations and voltages listed. 

4. The prefixes used in the model number desig¬ 
nate the following lead styles. 

“SMJ” —J-Leaded 
“SMG” — Gull-Leaded 
“SMS” —Axial-Leaded 

Consult factory for magnetic shield requirements. 

Products and specifications subject to change 

without notice. 


All Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

Withstand continuous exposure for 3 minutes at 215°C 
RF Characteristics 

• Insertion Loss: 0.3 dB max. from 1 to 500 MHz 

• Isolation: 30 dB min. from 1 to 600 MHz 

• Characteristic Impedance: 50, 75, or 93 ohms available 


Contact Arrangement 

Model Type 

Standard 

1A 

Standard 

1C 

Coaxially Shielded Versions 
for RF Switching 

1A05-S 

1A12-S 

1A05-5 

1A05-7 

1A05-9 

Max. Switching 
DC(2) 

Watts 

10 

3 

10 

10 

10 

10 

Volts 

200 

30 

200 

200 

200 

200 

Max. Current 

DC Amps 

Switch 

0.5 

0.2 

0.5 

0.5 

0.5 

0.5 

Carry 

1.5 

0.5 

1-5, 

1.5 

1.5 

1.5 

Max. Initial Contact Resistance 
(ohms)ni 

.150 

.150 

.150 

.150 

.150 

.150 

Min. Breakdown 
Voltage DC 

Across Contacts 

300 

200 

300 

300 

300 

300 

Contact to Shield 

-- 


1000 

1000 

1000 

1000 

Contact to Coil 

1000 

1000 

1000 

1000 

1000 

1000 

Coil to Shield 

-- 

— 

1000 

1000 

1000 

1000 

Characteristic Impedance (typical) 
Ohms 



50 

50 

75 

93 

Capacitance 
(typical) pF 

Across Contacts 

1.0 

1.5 

0.6 

0.6 

0.6 

0.5 

Contact to Coil 

2.0 

2.0 

1.5 

1.5 

1.4 

1.1 

Capacifance 
(typical) pF 
(guarded meas.) 

Across Contacts 



0.1 

0.1 

0.1 

0.1 

Contact to Coil 



0.3 

0.2 

0.2 

0.1 

Insulation Resistance /typical) 
Ohms @ aS^’C 50% R.H. 

1014 

1012 

1014 

1014 

1014 

1014 

Operate Time (typical) mSec 
(including bounce) 

0.3 

1.0 

0.3 

0.3 

0.3 

0.3 

Realese Time (typical) mSec 
(diode suppressed) 

0.2 

1.5 

0.2 

0.2 

0.2 

0.2 


Operating temp range -20“C to 85“C 
Storage temp range - 20°C to 100°C 

REED RELAY SELECTION CHART 


Norn. 

Coil 

Volt. 


12 


12 


12 


Coil 

Resistance 

(ohms) 

± 10 % 


500 


1000 


380 


800 


150 


150 


150 


150 


800 


(See Notes: 3 &4) 
Part 
Number 


SMJ1A05 

SMG1A05 

SMS1A05 


SMJ1A12 

SMG1A12 

SMS1A12 


SMJ1A05-S 

SMG1A05-S 

SMS1A05-S 


SMJ1A12-S 

SMG1A12-S 

SMS1A12-S 


SMJ1A05-5 

SMG1A05-5 

SMS1A05-5 


SMJ1A05-7 

SMG1A05-7 

SMS1A05-7 


SMJ1A05-9 

SMG1A05-9 

SMS1A05-9 


SMJ1C05 

SMG1C06 

SMS1C05 


SMJ1C12 

SMG1C12 

SMS1C12 


Contact Arrangement 
Schematics 
(Top View) 


STANDARD 1 FORM-A 
3 •-II-V #6 



COAXIALLY SHIELDED 
1 FORM-A 



(PIN NUMBERS ARE FOR 
REFERENCE ONLY) 


STANDARD 1 FORM-C 



Consult factory for application assistance. 


1000 N. SECOND ST., ROGERS. AR 72756 USA / TEL: 800-643-3500. 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 
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MOLDED LOW THERMAL 
EMF REED RELAYS 


.020 



• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• Insulation resistance >10^^ ohms 

• Thermal EMF rating <1 /iV available 


Nominal Coil Voltage 

5 

12 

Must Operate Voltage DC 

4.0 

9.6 

Must Release Voltage DC 

0.5 

1.2 

Maximum Voltage DC 

10 

20 


MAX.I 

^ MAX. 


TERMINAL PIN NUMBERS 
ARE FOR REFERENCE ONLY 
(TYPICAL PIN DIMENSIONS) 
.015" X .020" WIDE 


REED RELAY SELECTION CHART 


Contact Arrangement 

Model Type 

standard 

High Volt. 

"H” 

Mercury Wet 

Max. Switching DC(2) 

Watts 

10 

10 

50 

Volts 

200 

1000 

500 

Max. Current DC Amps 

Switch 

0.5 

0.5 

1.0 

Carry 

1.5 

2.0 

2.0 

Max. Initial Contact Resistance 
(ohms)(i) 

.100 

.100 

.050 

Insulation Resistance (typical) Ohms 
@ 25®C 50% R.H. 

10M 

1014 

1014 

Operate Time (typical) mSec including 
Bounce 

1.0 

1.0 

2.0 

Release Time (typical) mSec Diode 
Suppressed 

0.5 

0.5 

1.5 


Operating temp range -20°C to 85°C 
Storage temp range -20°C to 100°C 


Example Part Number — LT 1A A 05 1 

-^ - 


Family 

Series 


Contact 

Arange- 

meot 


Contact 

Type 


Nominal 

Coil 

Voltage 


e. 


Schematic I 
Style 


n 

Thermal 
Offset 
Voltage* 
(/iV Max.) 


Coil 

Resistance 

(ohms) 

± 10 % 


Minimum Breakdown 
Voltage DC 


Across 

Con¬ 

tacts 


Con¬ 
tact to 
Shield 


Con¬ 
tact to 
Coil 


Shield 

to 

Coil 


Capacitanco** 
(typical pF) 


Across 

Con¬ 

tacts 


Con¬ 
tact to 
Shield 


Con¬ 
tact to 
Coil 


Shield 

to 

Coil 


Schomatie 
(top viow) 


LT 


1A 


500 


12 


2000 


250 


1500 


1500 


NA 


0.2 


2.0 


1.0 


1A 


500 


12 


2000 


1500 


1500 


1500 


NA 


0.8 


2.0 


1.0 


1A 


10 


500 



12 


10 


2000 


1000 


1500 


1500 


NA 


0.2 


3.0 


2.0 


ORIENTATION 
FOR MERCURY (SEE 
WETTED ONLY NOTE: 3) 


400 


2A 


12 


250 


600 


1500 


1000 


0.2 


1.5 


0.4 


12 


2000 


10 


200 


2A 


12 


1500 


1500 


1500 


1000 


0.8 


2.0 


0.5 


15 


10 


1000 



2A 


10 


200 


12 


1000 


1000 


1500 


1000 


0.1 


2.5 


0.6 


15 


10 


1000 


400 


3A 


12 


250 


500 


1500 


1000 


0.2 


0.4 


25 


2000 


r-f 9 f 7 #5 O 

LI. T IJ 

4i0#8 46 o 


400 


3A 


12 


250 


500 


1000 


1000 


0.2 


1.5 


0.4 


25 


2000 



* Thermal offset voltage measured between pins 5 and 7 with pins 6 and 8 shorted ** Capacitance values obtained with all other leads tied to guard. 
Notes: All specifications are based on a 25°C ambient temperature. 

1. Measured with nominal coil voltage applied. 3. Mercury relays are position-sensitive and must be mounted within 30° 

2. Higher voltages and/or current may be switched with life expectancy from vertical, as indicated by the "up” arrow. 

reduced. Products and specifications subject to change without notice. 

Consult factory for application assistance. 

1000 N. SECOND ST.. ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-:636-2305 
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47 SERIES MINI-SIP DRY REED RELAY 

74 SERIES SIP DRY & MERCURY WETTED REED RELAY 



l ^ 

.200 

47 

MAX. 




.250 



0 




1 u ii r 



r 


»l .200 U —>[—.21 

— .600 —J 


S-“ 

db.l 

- ion 


• These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

• RF Characteristics 

• Insertion Loss: 0.3 dB max. from 1 to 500 MHz 

• Isolation: 30 dB min. from 1 to 600 MHz 

• Characteristic Impedance: 50, 75, or 93 ohms available 

• Compatible with automatic insertion 

• Logic Compatible 



±.002 
.018 STANDOFF 

.010"x .020"TYP. 

DIMENSIONAL 
TOL. =t.010"TYP. 




Series 

47/74 

Series 

47/74 

Series 

74 

Nominal Coil Voltage DC 

5 

12 

24 

Must Operate Voltage DC 

3.8 

9.0 

18.0 

Must Release Voltage DC 

0.5 

mm 

iBI 


10 

wssu 

HESi 


REED RELAY SELECTION CHART 


Contact Arrangement 

Model Type 

1 Form-A 

(3) 

1 Form-B 

1 Form-C 

Coaxially Shielded 1 Form-A 
Versions for RF Switching 

Std. 

Dry 

47/ 

741A 

(4) 

Mercury 

Wetted 

741AH 

741B 

741C 

4705S 

4712S 

741AS 

47055 

741A5 

47057 

741A7 

47059 

741A9 

Max. Switching 

DCI2) 

Watts 


10 

50 

10 

3 

10 

10 

10 

10 

Volts 


200 

500 

200 

30 

200 

200 

200 

200 

Max.Current DC 
Amps 

Switch 


0.5 

1.0 

0.5 

0.2 

0.5 

0.5 

0.5 

0.5 

Carry 


1.5 

2.0 

1.5 

0.5 

1.5 

1.5 

1.5 

1.5 

Max. Initial Contact 

Resistance (ohms)n) 

47 

.100 

.050 

.200 

.200 

.100 

.100 

.100 

.100 

74 

.200 

.050 

.200 

.200 

.200 

.200 

.200 

.200 

Min. Breakdown 
Voltage DC 

Across Contacts 

300 

1500 

300 

200 

300 

300 

300 

300 

Contact to Shield 

- 

- 

- 

- 

1000 

1000 

1000 

1000 

Contact to Coil 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Shield to Coil 

- 

- 


- 

1000 

1000 

1000 

1000 

Characteristic Impedance (typical) 
Ohms 

_ 

__ 

_ 

_ 

50 

50 

75 

93 

Capacitance 
(typical) pF 

Across Contacts 

1.0 

1.1 

_ 

2.0 

0.6 

0.6 

0.6 

0.5 

Contact to Coil 

2.0 

2.0 

3.8 

2.0 

1.5 

1.0 

1.0 

1.1 

Capacitance (typi¬ 
cal pF Guarded 
Measurement 

Across Contacts 

- 

- 

- 

- 

0.1 

0.1 

0.1 

0.1 

Contact to Coil 

-- 

_ 

- 

- 

0.3 

0.2 

0.2 

0.1 

Insulation Resistance (typical) 
Ohms at 25°C 50% R.H. 

47 

1014 

1012 

1010 

10’ 

1014 

1014 

1014 

1014 

74 

1010 

1012 

1010 

109 

1010 

1010 

1010 

1010 

Operate Time (typical mSec) 
Including Bounce 


0.5 

2.0 

0.5 

1.0 

0.5 

0.5 

0.5 

0.5 

Release Time (typical mSec) 
Diode Suppressed 


0.3 



1.5 includes 
bounce on 
N.C. Pole 


0.3 




Operating temp range -20°C to 85®C 
Storage temp range -20°C to 100°C 


SERIES 47 MINI-SIP _SERIES 74 STANDARD SIP (cont.) 


Nom. 

Coil 

Volt. 

Coil 

Res. 

Ohms 

±10% 

Clamp 

Diode 

Part 

Number 

Contact Arrangement 
Schematics (Side View) 

Nom. 

Coil 

Volt. 

Coil 

Res. 

Ohms 

±10% 

Clamp 

Diode 

Part 

Number 

Contact Arrangement 
Schematics (Side View) 

Nom. 

Coil 

Volt. 

Coil 

Res. 

Ohms 

±10% 

Clamp 

Diode 

Part 

Number 

Contact Arrangement 
Schematics (Side View) 

■ 

500 

No 

Yes 

4705 

4705D 

1 +3-5 7 

1 FORM-A 

SPST N.O. 

I 


No 

Yes 

741AH-1 

741AH-2 


5 

200 

No 

Yes 

741B-3 
741B-4 



1200 

No 

Yes 

4712 

4712D 


12 

575 

No 

Yes 

741AH-3 

741AH-4 

1 +3-5 7 

Hg WETTED 

1 FORM-A 

SPST N.O. 

UP (SEE NOTE: 4) 



741B-9 
741 BIO 





No 




finil 

1 2+3-5 6 7 

1 FORM-A 

SPST N.O. 

COAXIALLY SHIELDED 

24 


No 

Yes 

741AH-7 

741AH-8 

■ 



741B-5 
741B-6 

1 -i-a -0 / 

1 FORM-B 

SPST N.C. 

(SEE NOTE: 3) 


No 

4705-S 


380 

No 

Yes 

No 

Yes 

No 

Yes 

741A5-1 

741A5-2 

741A7-1 

741A7-2 

741A9-1 

741A9-2 


1 



741B-7 
741B-8 

m 

800 

No 

4712-S 

SERIES 74 STANDARD SIP I 



380 




5 


1 




1 

2 -1-3-5 7 



ESSO 


i 



1 

1 +3-5 7 

500 



12 

mi 

No 

Yes 


1 FORM-C 

SPDT 

1 FORM-A 

SPST N.O. 



WM 



24 

1750 

No 

Yes 

741C-5 
741C-6 


mm 


limfl 


Notes: A|l specifications are based on a 25°C ambient temperature. 


1. Measured with nominal coil voltage applied (except Form B). 

2. Higher voltages and/or current may be switched with life expectancy 
reduced. 

3. Excessive voltage (maximum of 6.5 VDC for 5 VDC model, 15 VDC for 
12 VDC model, and 28 VDC for 24 VDC model), may cause contact re¬ 


closure on Form B models. 

4. Mercury relays are position-sensitive and must be mounted within 30° 
from vertical, as indicated by the “up” arrow . 

Consult factory for magnetic shield requirements.^ 

Products and specifications subject to change without notice. 


__ • _ Consu lt factory for application assistance. 

1000 N. SECOND ST., ROGERS. AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 


B-1496 


For manufacturers’ sales offices, see yellow pages 


EEM1989 





































4500 


RELAYS 


4500 


CORDOS 


(5) STATIC shield 

TERMINATION PIN #9 
WHEN REQUIRED 
14 13 9 8 


,.100 



83 SERIES MOLDED DIP DRY AND MERCURY 
WETTED REED RELAYS 

• These Gordos Relays are molded in semiconductor-grade molding 
compounds that meet Underwriters Laboratories 94V-0 flammability rating 

• Compatible with automatic insertion 


I4-.310 


±.005 
.012 STANDOFF 


(DIMENSIONAL TOL. ±.010" TYP.) 


Nominal Coil Voltage DC 

5 

12 

24 

Must Operate Voltage DC 

3.8 

9.0 

18.0 

Must Release Voltage DC 

0.5 

1.2 

2.4 

Maximum Voltage DC (3) 

10 

20 

35 


Contact Arrangement 

Form-A 

Form-B(3; 

Form-C 

Model Type 

831A 832A 

Mercury 
Wet (4) 
831AH 

831B 

831C 835C 836C 

Max. Switching 

DC(2) 

Watts 

10 

50 

10 

3 

Volts 

200 

500 

200 

30 

Max. Current DC 
(amps) 

Switch 

0.5 

1.0 

0.5 

0.2 

Carry 

1.5 

2.0 

1.5 

0.5 

Max. Initial Contact Resistance 
(ohms)Oi 

.200 

.050 

.200 

.2Cv 

Min. Breakdown ' 
Voltage DC 

Across Contacts 

300 

1000 

300 

200 

Contact to Coil 

1000 

1000 

1000 

1000 

Capacitance 
(typical pF) 

Across Contacts 

1.0 

1.0 


1.5 

Contact to Coil 

2.0 

2.0 

3.8 

2.0 

Insulation Resistance (typical ohms) 

1010 

1012 

1010 

109 

Operate Time (typ. mSec) Including 
Bounce Except Form-B 

0.5 

2.0 

0.5 

1.0 

Release Time (typ. mSec) Diode 
Suppressed 

0.5 

1.5 

0.5 

1.5 Including 
Bounce on N.C. 
Pole 


REED RELAY SELECTION CHART 


Operating temp range - 20°C to 85°C 
Storage temp range -20°C to 100°C 


Contact 

Arrangement 


Nominal Coil 
Voltage (VDC) 


Coil Resistance 
(ohms) ±10% @ 25^C 


Suppression 

Diode 


Part 

Number 


Schematics (Top View) 


1A 

SPST 

N.O. 


380 


No 

Yes 


831A-1 
831A-2 


500 


No 

Yes 


831A-3 
831A-4 


14 13 98 

o . o ♦ 


12 


1000 


No 

Yes 


831A-5 
831A-6 




24 


1750 


No 

Yes 


831A-7 
831A-8 


1 +2 


1A 

Mercury 
Wetted 
SPST N.O. 


200 


No 

Yes 


831AH-1 

831AH-2 


14 13 

f O 


12 


575 


No 

Yes 


831AH-5 

831AH-6 


24 


1750 


No 

Yes 


831AH-7 

831AH-8 




9 8 (See Note: 4) 

Orientation arrow 
for mercury 
wetted models 
only 


IP, o e 


-6 7 


IB 

(See Note 3) 
SPST 
N.C. 


200 


No 

Yes 


831B-1 
831B-2 


500 


No 

Yes 


831B-3 
831B-4 


14 13 9 8 


12 


500 


No 

Yes 


831B-5 
831B-6 




24 


1750 


No 

Yes 


831B-7 
831B-8 


1 +2 


1C 

SPOT 


200 


No 

Yes 


831C-1 
831C-2 


12 


500 


No 

Yes 


831C-3 
831C-4 


1 4 13 


9 8 


24 


1750 


No 

Yes 


831C-5 
831C-6 




1C 

SPOT 


200 


No 

Yes 


835C-1 

835C-2 


14 13 98 

t o o 


12 


500 


No 

Yes 


835C-3 

835C-4 


24 


1750 


No 

Yes 


835C-5 

835C-6 


1+2 -67 


1C 

SPOT 


200 


No 

Yes 


836C-1 

836C-2 


1 4 13 


12 


500 


No 

Yes 


836C-3 

836C-4 


24 


2200 


No 

Yes 


836C-5 

836C-6 




1 +2 


-6 7 


2A 

DPST 

N.O. 


200 


No 

Yes 


832A-1 

832A-2 


12 


500 


No 

Yes 


832A-3 

832A-4 


14 13 

T_ 


9 8 

J 


24 


1750 


No 

Yes 


832A-5 

832A-6 




1 +2 


-6 7 


Notes: All specifications are based on a 25°C ambient temperature. 

1. Measured with nominal coil voltage applied (except Form B). 

2. Higher voltages and/or current may be switched with life expectancy reduced. 

3. Excessive voltage (maximum of 6.5 VDC for 5 VDC model, 15 VDC for 
12 VDC model, and 26 VDC for 24 VDC model), may cause contact reclosure 

__ Consult factory for application assistance. 


on Form B models. 

4. Mercury relays are position-sensitive and must be mounted within 30° from 
vertical, as indicated by the “up” arrow . 

5 Consult factory for electrostatic shield and/or magnetic shield requirements. 
Products and specifications subject to change wihout notice. 
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RELAYS 


4500 


CORDOS 



DIP REED RELAVS 

846 SERIES High Voltage / 847 SERIES Mercury wetted 
. 848 SERIES High Voltage & High Isolation / 851 SERIES High Isolation 


These Gordos Relays are molded in semiconductor-grade 
molding compounds that meet Underwriters Laboratories 
94V-0 flammability rating 

Compatible with automatic insertion 
Logic compatible 

High voltage contacts recommended for FCC Part 68 use 


j.020" X .010"|ii 
3 -J !•- 

. W—— .600-W 


U-.310-J 

±.005 

.012 STANDOFF 



Nominal Coil Voltage DC 

5 

12 

24 

Must Operate Voltage DC 

4.0 

9.6 

19.2 

Must Release Voltage DC 

0.5 

1.2 

2.4 

Maximum Voltage DC (3) 

10 

20 

35 


k.310-^ 
rb.005 

‘.012 STANDOFF 



M-.750 -» 


*^. 260 * 

1 

r.2M 

1 


- [Lj 

— 1 



' '.020"X.010"|i| 
0 ^ U- zIJL 

-.600 -—J 


■‘^5. k.31G^ 

±.005 

'.012 STANDOFF 


DIMENSIONAL 
TOL. ±.010" TYP. 


Contact Arrangement 

Form-A 



Model Type 

846A 

Mercury 

Wettod(4) 

847A 

848A 

851A 

(3) 

851B 

Mercury 

Wetted(4) 

847C 

Maximum Switching 
DCi2i 

Watts 

JEM 

50 


■El 

10 

50 

Volts 

1000 

500 

1000 

200 

200 

500 

Maximum Current DC 
(amps) 


KEI 


■El 

EBI 



Carry 

2.0 

2.0 

2.0 

1.5 


2 

Maximum Initial Contact Resistance 
(ohms)n) 

.200 

.050 

.200 

.200 

.200 

.050 

Min. Breakdown 
Voltage DC 

Across Contacts 

1500 

1000 

1500 

500 

500 

1000 

Contact to Coil 

1500 

1500 

2500 

2000 

2000 

1000 

Capacitance 
(maximum pf) 

Across Contacts 

1 

1.1 

1 

1 

— 

1.3 

Contact to Coii 

2 

2 

2 

2 

3.8 

6 

Insulation Resistance (typical ohms) 

1010 

1012 

1010 

1010 

1010 

108 

Operate Time (typical mSec) (including 
bounce except Form-B) 

0.5 

2.5 

0.5 

0.5 

0.5 

2.5 

Release Time (typical mSec) (diode) 
suppressed) 

0.3 

2.0 

0.3 

0.3 

0.5 

2.0 


REED RELAY SELECTION CHART 

6 PIN DIP RELAYS 

846 SERIES HIGH VOLTAGE 

847 SERIES MERCURY WETTED 


Operating temp range -20‘*C to 85®C 
storage temp range -20°C to 100°C 


4 PIN DIP RELAYS 

848 SERIES HIGH VOLTAGE, HIGH ISOLATION 
851 SERIES HIGH ISOLATION 


Contact 

Arrange¬ 

ment 


Nero. 

Coll 

Volt. 


Coil 

Res. 

(ohms) 

±10% 


Clamp 

Diode 


Part 

Number 


Schematics 
(Top View) 


Contact 

Arrange¬ 

ment 


Norn. 

Coii 

Volt. 


Coil 

Res. 

(ohms) 

±10% 


Clamp 

Diode 


Part 

Number 


Schematics 
(Top View) 


1A 

SPST 

N.O. 


150 


No 

Yes 


846A-1 

846A-2 


12 


575 


No 

Yes 


846A-3 

846A-4 


24 


1750 


No 

Yes 


846A-5 

846A-6 


150 


No 

Yes 


847A-1 

847A-2 


12 


575 


No 

Yes 


847A-3 

847A-4 


24 


1750 


No 

Yes 


847A-5 

847A-6 


1C 

SPOT 


70 


No 

Yes 


847C-1 

847C-2 


£1=1 

1 uu 


12 


320 


No 

Yes 


847C-3 

847C-4 


24 


1600 


No 

Yes 


847C-5 

847C-6 



1A 

SPST 

N.O. 


150 


No 

Yes 


848A-1 

848A-2 


12 


575 


No 

Yes 


848A-3 

848A-4 


24 


1750 


No 

Yes 


848A-5 

848A-6 


14 -13 


380 






UP- 


No 

Yes 


851A-1 
851A-2 


C9=l 


500 


No 

Yes 


851A-5 
851A-6 


12 


1000 


No 

Yes 


851A-3 

851A-4 


1 +2 


24 


1750 


14 -13 


No 

Yes 


851A-7 
851A-8 




1 +2 




(See 
Note: 3) 
IB 

SPST 

N.C. 


200 


No 

Yes 


851B-3 
851B-4 


12 


500 


No 

Yes 


851B-5 
851B-6 


24 


1750 


No 

Yes 


851B-7 
851B-8 



14 

L 






+2 


-6 


Notes: All specifications are based on a 25®C ambient temperature. 

1. Measured with nominal coil voltage applied (except Form B). 

2. Higher vbifages and/or current may be switched with life expectancy 
reduced. 

3. Excessive voltage (maximum of 6.5 VDC for 5 VDC model, 15 VDC for 


12 VDC model, and 28 VDC for 24 VDC model), may cause contact re¬ 
closure on. Form B models. 

4. Mercury relays are position-sensitive and must be mounted within 30° 
from vertical, as indicated by the "up”arrow. 

Products and specifications subject to change without notice. 


Consult factory for application assistance. 


1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 / FAX: 501-636-2305 


B-1498 


For manufacturers’ sales offices, see yellow pages 


EEM1989 




























































































4500 


RELAYS 
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PRINTED CIRCUIT BOARD 
MOUNTABLE SOLID STATE RELAYS 


GA1,GA8 SERIES 

• Thick Film Hybrid Construction and Vapor Phase 
Soldering for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 

• Computerized Laser Trimming of Resistors for Optimum 
Performance 

• High Current Thyristor for 100A Surge Capability 


► UL Recognized (E46203)/CSA Certified (38595) 
• 4KV Optical Isolation 
»Zero Voltage Turn-On 

' Industry Standard Packaging, SIP or Flat Pack 


INPUT SPECIFICATIONS) 

PARAMETER 

Minimum Turn-On Voltage 
Maximum Intput Voltage 
Drop Out Voltage 
Maximum Input Current (3) 

Nominal Input Resistance (4) 


OUTPUT SPECIFICATIONS ^ 


ALL DEVICES 

3.0 

24 
1.0 

25 
IK 


UNITS 

VDC 

VDC 

VDC 

mADC 

Ohms 



(3.81). 



GA1-2B02 

GA1-4B02 

GA1-6B02 



.150 

Parameter 

GA8-2B02 

GA8-4B02 

GA8-6B02 

UNITS 

GA1 

f - 

Nominal Line Voltage 

120 

240 

240 

Vrms 


Minimum Line Voltage 

24 

24 

24 

Vrms 



Maximum Line Voltage 

140 

250 

280 

Vrms 

(38,18) 

Maximum Peak Off-State Voltage (5) 

400 

400 

600 

Vpeak 

■ 

ou 

Static (Off-State) dv/dt 

200 

200 

200 

V/pS 



PARAMETER 


ALL DEVICES 

UNITS 

(7,62)^ 

Maximum 1 On-State Current (6) 



3.5 

Arms 


.300 

Minimum On-State Current 



.05 

Arms 



Maximum 1-Cycle Surge (7) 



100 

Apeak 



On-State Voltage Drop (8) 



1.6 

Vpeak 



Maximum Off-State Leakage (9) 







(120V Models) 



3.0 

mArms 



(240V Models) 



6.0 

mArms 




_ (27,94) 


l.’lO 


■?2 (OUTPUT) iT' 


DIMENSIONS 

INCHES 


( 2 ) 

( 11 ) 


41 (INPUT) I3 + 

—-K 


j(20,32)_J 


(3,81) 

.150 


(30.48) 

1.20 


_(1016) 


_(35,56) 
1.40 " 


IL 


JUL 


(6,35) 

.25 


(9,525) 

.375 


GENERAL SPECIFICATIONS ' 

PARAMETER 

Operating Temperature Range 
Storage Temperature Range 
Response Time 

Input to Output Isolation Voltage (10) 
Capacitance Input to Output (Max) 

Line Frequency Range 


ALL DEVICES 

-30 to -f 80 
-40 to +100 
.5 

4000 

8 

47 to 63 


FOOTNOTES: 

(1) Specifications apply to \ - 30 to + 80®C unless otherwise noted. 

(2) Tolerance: inches ± .020; millimeters ± 0,50. 

(3) At maximum input voltage. 

(4) Does not include IRED impedance (drop). 

(5) One minute maximum duration. 

(6) At Ta of 40®C, derate units by 50 mA/C to 80 C. CSA rating is 3.0 A @ 40®C Tg. 

(7) At Tg of 25®C, non-repetitive. 

(8) At Tg of 25®C and maximum on-state current. 

(9) At Tg of 25®C and maximum line voltage. 

(10) At Tg of 25®C, for one second, maximum leakage 1 mA, VDE compliant versions, 
meeting VDE specification 0806, and lEC specification 380, are available. Consult 
factory for details. 

(11) Pin Tolerance: inches ± .001, millimeters ± .025. 


UNITS 

°C 

°c 

Cycle 

Vrms 

PF 

Hz 


GAS 


_ (43,18) _ 
1.70 


dimensions: 


4rO-|3+ 2rihi . 

■mrc 


(25,908) 

1.020 


L(6.35) 

.25 



PART NUMBER GUIDE 


Maximum Output Voltage (VAC) 

Output 

Current Rating 
(AMPS) 

Control 

Voltage 

140 

250 

280 

GA1-2B02 

GA8-2B02 

GA1-4B02 

GA8-4B02 

GA1-6B02 

GA8-6B02 

3 @ 40°C Ambient or 

4 @ 20°C Ambient 

3-24VDC 


Products and specifications subject to change without notice. 

__ Consult factory for,application assistance. _ 
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CORDOS 


PANEL MOUNT SOLID STATE RELAYS 



G SERIES POWER RELAYS 

• Back-to-back (dual) SCR output for severe 
inductive loads 

• Superior false turn-on immunity and positive 
turn-off at high dv/dt. 


GAS SERIES POWER RELAYS 

• Economical triac output for general purpose 
applications 

G SERIES AND GAS SERIES 
OUTLINE DIMENSIONS 



CLAMP 



Products and specifications subject to change without notice. 


G, GAS SERIES POWER RELAYS 

• Current Ratings to 90A 

• Output Voltage Ratings to 480V AC with 24V AC 
Minimum 

• AC or DC Inputs 

• 4KV Optical Isolation 

• Zero AC or Random Turn-on Models 

• RC Snubber Network for Inductive Loads 

• UL Recognized, CSA Certified 

• VDE Approval on Many Models 


G$ERIES(i> 1 

Maximum Une Voltage (Vrms) 

140 


^iP 

480 

Output 

Current Rating 

Control 

Voltage 

Minimum Line Voltage (Vrms) 

24 

24 

24 

36 

- 

- 

Max. Off-state Voltage (Vpeak)<2) 

250 

500 

600 

1200 

- 

- 

Max. Off-state Leakage (mArmsy^) 

7.5 

15.0 

15.0 

15.0 


- 

Static (Off-state) dv/dt (V/ps) 

200 

200 

200 

200 

- 

- 

CATALOG NUMBER 

Specify suffix “R” for random 
tum-on models 

‘Specify suffix “V” for VDE 
approved models. 

G120A10 

G240A10 

G280A10 


10A 

90-280 VAC 

G120A2S 

G240A2S 

G280A2S 


25A 

90-280 VAC 

G120A45 

G24QA45 

G280A45 

- 

45A 

90-280 VAC 

- 


- 

G480A50 

50A 

90-280 VAC 

- 

- 

G280A75 

G480A75 

7SA 

90-280 VAC 

- 

- 

G280A90 

G480A90 

90A 

90-280 VAC 

G120D10‘ 

G240D10‘ 

G280D10* 

G480D10 

10A 

3-32 VDC 

G120D25‘ 

G240D25‘ 

G280D25‘ 

G480D25 

2SA 

3-32 VDC 

G120045‘ 

G240045‘ 

G280D45‘ 

- 

4SA 

3-32 VOC 

- 

- 

- 

G480050 

50A 

3-32 VDC 

- 

- 

G280D75 

6480075 

75A 

^VDC 

- 

- 

G280D90 

G480090 

90A 

3-32 VDC 

G120E10 

G240E10 

G280E10 

G480E10 

10A 

18-36 VAC 

G120E25 

G240E25 

G280E25 

6480E25 

2SA 

18-36 VAC 

G120E45 

G240E45 

6280E45 

- 

45A 

18-36 VAC 

- 

- 


G480E50 

50A 

18-36 VAC 


- 

G280E75 

G480E75 

75A 

18-36 VAC 

- 

- 

G280E90 

G480E90 

90A 

18-36 VAC 


GAS SERIESt') 1 

Maximum Une Voltage (Vrms) 

140 

250 

280 

Output 

Current Rating 

Control 

V^e 

Minimum Line Voltage (Vrms) 

24 

24 

24 

- 

- 

Max. Off-state Voltage (Vpeak)® 

±250 

±400 

±600 

- 

- 

Max. Off-state Leakage (riAJ*®* 

4.5 

9.0 

15.0 

- 

- 

Static (Off-state) dv/dt (V/ps) 

200 

200 

200 

- 

- 

CATALOG NUMBER 

Specify suffix “R” for random 
turn-on models 

‘Specify suffix “V” for VDE 
approved models. 

GA5-2A10 

GA54A10 

GAS-6A10 

1QA 

90-280 VAC 

GA5-2A25 

GA54A25 

GA54A25 

2SA 

90-280 VAC 

GA5-2D10‘ 

GA54D10‘ 

GA54010* 

1QA 

3-32 VDC 

GA5-2D25‘ 

GA54D25‘ 

GA54D2S‘ 

25A 

3-32 VDC 

GA5-2E10 

GA54E10 

GA5-6E10 

10A 

18-36 VAC 

GA5-2E25 

GA54E2S 

GA54E2S 

25A 

18^ VAC 


FOOTNOTES: 

(1) Specifications apply to T/^ - 30 to + 80® unless otherwise noted. 

(2) One minute maximum duration. 

(3) At T;^ of 25®C and maximum line voltage. 


Consult factory for application assistance. 
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SINGLE POINT I/O MODULES 


INPUT MODULES 

• Thick Film Hybrid Construction, Vapor-Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 

• Computerized Laser Trimming of Resistors for Optimum 
Performance 


• 4KV Optical Isolation 

• UL Recognized/CSA Certified 

• Industry Standard Packaging 

• Plug into Standard I/O Module Mounting Boards 

• VDE Compliant Versions Available 


INPUT SPECIFICATIONS^^ 


PARAMETER 

Nominal Input Voltage (3) (14) 
Maximum Input Voltage 
Minimum Input Voltage 
Maximum Input Current (11) 

Input Resistance 
Drop Out Current (4) 

Allowable Input For No Output (4) 
Allowable Input For No Output 


IAC5 

IAC15 

IAC24 

120 Vrms/VDC 
140 Vrms/VDC 
90 Vrms/VDC 
10 mA 

2.5 mA 
3.0 mA 
50 Vrms/VDC 


OUTPUT SPECIFICATIONS^^ 


PARAMETER 

Nominal Logic Supply Voltage 
Maximum Logic Supply Voltage 
Minimum Logic Supply Voltage 
Maximum Logic Supply Current (5) 
Maximum Logic Supply Leakage Current 
Maximum Output Voltage (6) 

Maximum Output Current 
Maximum Output Leakage Current 
Maximum Output Voltage Drop 


IAC5 

IAC5A 

IDC5 

5.0 

6.0 

2.75 

16 

10 

30 

50 

10 

200 


IAC5A 

IAC15A 

IAC24A 

240 Vrms/VDC 
280 VrmsA/DC 
90 Vrms/VDC 
10 mA 

1.5 mA 
2.0 mA 
50 Vrms/VDC 


IDC5 

IDC15 

IDC24 

32VDC 
3.3 VDC 
34 mA 

1 KOhms(IO) 
1.0 mA 

1.5 mA 
2.0 VDC 


IAC15 

IAC15A 

IDC15 

15 
18 
12 

16 
10 
30 
50 
10 

200 


IAC24 

IAC24A 

IDC24 

24 

30 

20 

16 

10 

30 

50 

10 

200 


UNITS 

VDC 

VDC 

VDC 

mADC 

fiADC 

VDC 

mADC 

^ADC 

mVDC 




WIRING DIAGRAMS 


GENERAL SPECIFICATIONS > 


PARAMETER 

Operating Temperature Range 
Storage Temperature Range 
Maximum Turn-On Time 
Maximum Turn-Off Time 
Input To Output Isolation Voltage 
Capacitance Input To Output (Max) 
Line Frequency Range (Input) 


AC MODULES 

- 30 to + 80®C 
-40 to +100«C 
20 ms (7) 

30 ms (7) 
4000 Vrms (8) 
8pF 

47 to 63 Hz 


DC MODULES 

-30 to +80°C 
-40 to +100®C 
1 ms (12) 

1 ms (12) 
4000 Vrms (13) 
8pF 


AC INPUT 

MOUNTWG RACK PLUG-IN MODULE 



FOOTNOTES: 

(1) Specifications apply to Tg - 30 to + 80®C unless otherwise noted. 

(2) Tolerance: inches ± .020; millimeters ± 0,50. 

(3) Gordos lAC modules will operate on AC or DC input voltage. 

(4) Series operation of models without the suffix “A” is permissable. 

(5) With external LED indicator, 18 mADC without external LED. 

(6) Breakdown voltage of output transistor. 

(7) At nominal V,™. Vo^, of 30V, L , of 25 mA, of 120 VAC and of 25«C. 

(8) At Ta of 25®C7Tor one second. VDE versions, complying with VDE 

specification 0806, and lEC specification 380, are available. Specify by adding the suffix ‘V’ 
to the part number (example: IAC5AV). 

(9) Pin Tolerance: inches ± .001, millimeters ±.025. 

(10) Does not include IRED impedance (drop). 

(11) At maximum input voltage. 

(12) At nominal V, V^ut 30V Lut 25mA, Vm 32 VDC, Ta 25°C. 

(13) At Ta of 25®C for one second. 

(14) Order “24” suffix for 24 VAC input version of IAC5, IAC15, IAC24, IAC5A, IAC15A or IAC24A. Input specifications 
for these versions are available from factory upon request. 


DC INPUT 

MOUNTING RACK PLUG-IN MODULE 



Products and specifications subject to change without notice. 

Consult factory for other configurations and application assistance. 
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4500 


RELAYS 


4500 


<X)RDOS 


SINGLE POINT I/O MODULES 


OUTPUT MODULES 

• Thick Film Hybrid Construction, Vapor-Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 

• Computerized Laser Trimming of Resistors for Optimum 
Performance 

• Zero or Random (17) Turn-on AC Modules 


• High Current Thyristor for 100A Surge Capability 

• 4KV Optical Isolation 

• UL Recognized/CSA Certified 

• Industry Standard Packaging 

• Plug into Standard I/O Module Mounting Boards 

• Normally Closed AC Output Option (12) 


INPUT SPECIFICATION^^) 



OAC5 

ODC5 

PARAMETER 

OAC5A 

ODC5A 

Nominal Input Voltage 

5.0 

5.0 

Minimum Turn-On Voltage 

2.5 

2.75 

Maximum Input Voltage 

8.0 

8.0 

Drop Out Voltage 

1.0 

1.0 

Maximum Input Current (3) 

20 

18 

Nominal Input Resistance (4) 

220 

250 


OAC15 

OAC15A 

ODC15 

OAC24 

ODC24 


ODC15A 

OAC24A 

ODC24A 

UNITS 

15 

24 

24 

VDC 

9.0 

18 

18 

VDC 

18 

32 

32 

VDC 

1.0 

1.0 

1.0 

VDC 

16 

14 

13 

mADC 

IK 

2K 

2K 

Ohms 



OUTPUT SPECIFICATIONS > 





OAC5 

OAC5A 

ODC5 

ODC5A 


OAC15 

OAC15A 

ODC15 

ODC15A 

PARAMETER 

OAC24 

OAC24A 

ODC24 

ODC24A 

Nominal Line Voltage 

120Vrms 

240V rms 

_ 

— 

Minimum Line Voltage 

12V rms 

24V rms 

3.0V DC 

5.0V DC 

Maximum Line Voltage 

MOV rms 

280V rms 

60V DC 

200V DC 

Maximum Off-State Voltage 

400V peak (13) 

600V peak (13) 

60V DC 

200V DC 

Maximum Off-State Leakage 

3.0 mA rms 
(14) 

6.0 mA rms (14) 

1.0 mA DC (5) 

2.0 mA DC (5) 

Static (Off-State) dv/dt 

200V/PS 

200V/MS 

— 

— 

Maximum On-State Current 

3.5A rms 
(15)(16) 

3.5A rms (15,16) 

3.0A DC (6) 

1.0A DC (18) 

Minimum On-State Current 

50 mA rms 

50 mA rms 

10 mA DC 

10 mA DC 

Maximum Surge Current (7) 

100A peak 

100A peak 

5.0A DC 

5.0A DC 

Peak On-State Voltage (8) 

1.6V peak 

1.6V peak 

1.5V DC 

1.5V DC 


GENERAL SPECIFICATIONS ^ 

PARAMETER 

Operating Temp Range 
Storage Temp Range 
Response Time 
Maximum Turn-On Time (9) 

Maximum Turn-Off Time (9) 

Input To Output Isolation Voltage (10) 
Capacitance Input To Output (Max) 

Line Frequency Range 


AC MODULES 

- 30 to + 80°C 
-40 to -»-100°C 
.5 Cycle 


4000V rms 
8pF 

47 to 63 Hz 


DC MODULES 

-30 to +80®C 
-40 to +100°C 

25 fxs 
50 fiS 

4000V rms 
8pF 


FOOTNOTES: 

(1) Specifications apply to Tg - 30 to + 80®C unless otherwise noted. 

(2) Tolerance; inches ± .020; millimeters ± 0,50. 

(3) At nominal input voltage. 

(4) Does not include IRED impedance (Drop). 

(5) At Ta of 80®C and maximum line voltage. 

(6) At Ta of 40®C, derate 50 mA/®C to OO^C. 

(7) At Ta of 25®C, non-repetitive, 1 cycle for AC modules, 1 second for DC. 

(8) At Ta of 25®C, and maximum rated current. 

(9) At maximum voltage and current, nominal logic supply voltage. 

(10) At Ta of 25®C, for one second, maximum leakage 100 pA. 

(11) Pin Tolerarice; inches ± .001, millimeters ± .025. 

(12) Specify suffix “C” for normally closed AC output version of OAC5 and OAC5A. 

(13) One minute maximum duration. 

(14) At Ta of 25®C and maximum line voltage. 

(15) At Ta of 40°C, derate by 58 mA/®C to 80®C. 

(16) CSA rating is 3.0 A @ 40®C Ta. 

(17) Specify suffix “RN” for random turn-on AC modules. 

(18) At Ta of 45®C, derate 18 mA/^C to 80°C. 


CASE 
COLORS: 
AC-BLACK 
DC—RED 


DIMENSIONS 

(MILLIMETERS) 

INCHES 


(L067) oiA 
.042 




40 HOLD DOWN SCREW 



WIRING DIAGRAMS 


AC OUTPUT 



*Must be used on inductive loads. 


Products and specifications subject to change without notice. 

Consult factory for other configurations and application assistance. 
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4500 


RELAYS 


4500 


GORDOS 


MINIATURE I/O MODULES 


SM SERIES INPUT MODULES 

• Thick Film Hybrid Construction, Vapor-Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 

• Computerized Laser Trimming of Resistors for Optimum 
Performance 

• Nylon Retaining Pin for Fast, Secure Installation 


• 4KV Optical Isolation 

• 33% Thinner than Standard I/O Modules 

• UL Recognized/CSA Certified 

• Plug into Standard or Subminiature I/O Module 
Mounting Boards. 


INPUT SPECIFICATIONS^ ^ 


PARAMETER 

Nominal Input Voltage 
Maximum Input Voltage 


SM-IAC5 

SM-IAC15 

SM-IAC24 

120Vrms/VDC (3) 
140 Vrms/VDC 


SM-IAC5A 

SM-iAC15A 

SM-IAC24A 

240 Vrms/VDC (3) 
280 VrmsA/DC 


SM-IDC5 

SM.IDC15 

SM-IDC24 

32VDC 


Minimum Input Voltage 

90 Vrms/VDC 

90 Vrms/VDC 


3.3 VDC 

Maximum Input Current (11) 

10 mA 

10 mA 


34 mA DC 

Drop Out Current (4) 

2.5 mA 

1.5 mA 


1.0 mA DC 

Allowable Input For No Output (4) 

3.0 mA 

2.0 mA 


1.5 mA DC 

Allowable Input For No Output 

50 Vrms/VDC 

50 Vrms/VDC 


2.0 VDC 

Input Resistance (10) 




IK Ohms 

OUTPUT SPECIFICATIONS*' 






SM-IAC5 

SM4AC15 

SM-IAC24 



SM-IAC5A 

SM-IAC15A SM-IAC24A 


PARAMETER 

SM-IDC5 

SM-IDC15 

SM-1DC24 

UNITS 

Nominal Logic Supply Voltage 

5.0 

15 

24 


VDC 

Maximum Logic Supply Voltage 

6.0 

18 

30 


VDC 

Minimum Logic Supply Voltage 

2.75 

12 

20 


VDC 

Maximum Logic Supply Current (5) 

16 

16 

16 


mADC 

Maximum Logic Supply Leakage Current 

10 

10 

10 


fiADC 

Maximum Output Voltage (6) 

30 

30 

30 


VDC 

Maximum Output Current 

50 

50 

50 


mADC 

Maximum Output Leakage Current 

10 

10 

10 


^ADC 

Maximum Output Voltage Drop 

200 

200 

200 


mVDC 




GENERAL SPECIFICATIONS* > 


WIRING DIAGRAMS 


PARAMETER 

AC MODULES 

DC MODULES 


Operating Temperature Range 

- 30 to - 1 - 80°C 

-30 to -i-80°C 

O - 

Storage Temperature Range 

-40 to +100°C 

-40 to -i-100°C 

VAC 

Maximum Turn-On Time 

20 mSec (7) 

1.0mSec(12) 

o- 

Maximum Turn-Off Time 

30 mSec (7) 

1.0mSec(12) 

+ vcc 

Input To Output Isolation Voltage (8) 

4000V rms 

4000V rms 

Q (LOGIC SUPPLY) 

Capacitance Input To Output (Max) 

8pF 

8pF 

Q OUTPUT 

LOGIC GNO 

Line Frequency Range (Input) 

47 to 63 Hz 

— 


MOUNTING RACK 


^C_C 



FOOTNOTES: 

(1) Specifications apply to Tg - 30 to + 80°C unless otherwise noted. 

(2) Tolerance: inches ± .020; millimeters ± 0,50. 

(3) Gordos lAC modules will operate on AC or DC input voltage. 

(4) Series operation of models without the suffix “A” is permissible. 

(5) With external LED indicator. 18 mADC without external LED. 

(6) Breakdown voltage of output transistor. 

(7) At nominal Vout of 30V, l^g, of 25 mA, of 120 VAC and T^ of 25«C. 

(8) At Tg of 25°C, tor one second, maximum leakage 100 pA. 

(9) Pin tolerance: inches ± .001, millimeters ± .025. 

(10) Does not include IRED impedance (drop). 

(11) At maximum input voltage. 

(12) At nominal Viogic V^^,, 30 VDC, Igg, 25 mA, V^ 32 VDC, Tg 25®C. 



Products and specifications subject to change without notice. 

Consult factory for other configurations and application assistance. 
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4500 


RELAYS 


4500 


CORDOS 


MINIATURE I/O MODULES 


SM SERIES OUTPUT MODULES 

• Thick Film Hybrid Construction, Vapor-Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 

• Computerized Laser Trimming of Resistors for Optimum 
Performance 

• Nylon Retaining Pin for Fast, Secure Installation 

• High Current AC Output Thyristor for 100A Surge 
Capability 


• Zero or Random<’®^ Turn-on AC Modules 

• 4KV Optical Isolation 

• 33% Thinner than Standard I/O Modules 

• UL Recognized/CSA Certified 

• Plug into Standard or Subminiature I/O Module 
Mounting Boards. 


INPUT SPECIFICATIONS* ' 

SM-OAC5 

SM-ODC5 

SM-OAC15 

SM-OAC15A 

SM-ODC15 

PARAMETER 

SM-OAC5A 

SM-ODC5A 

SM-ODC15A 

Nominal Input Voltage 

5.0 

5.0 

15 

Minimum Turn-on Voltage 

2.75 

2.75 

9.0 

Maximum Input Voltage 

8.0 

8.0 

18 

Drop Out Voltage 

1.0 

1.0 

1.0 

Maximum Input Current (3) 

20 

18 

16 

Nominal Input Resistance (4) 

220 

250 

IK 


SM-OAC24 
SM-OAC24A 
SM-ODC24 
SM-ODC24A UNITS 

24 VDC 

18 VDC 

32 VDC 

1.0 VDC 

16 mADC 

2K Ohms 


OUTPUT SPECIFICATIONS^) 





SM-OAC5 

SM-OAC5A 

SM-ODC5 

SM-ODC5A 


SM-OAC15 

SM-OAC15A 

SM-ODC15 

SM-ODC15A 

PARAMETER 

SM-OAC24 

SM-OAC24A 

SM-ODC24 

SM-ODC24A 

Nominal Line Voltage 

120 Vrms 

240 Vrms 



Minimum Line Voltage 

12 Vrms 

24 Vrms 

3.0 VDC 

5.0 VDC 

Maximum Line Voltage 

140 Vrms 

280 Vrms 

60 VDC 

200 VDC 

Maximum Peak Off-State Volt 

400V (5) 

500V (5) 

60 VDC 

200 VDC 

Maximum Off-State Leakage 

3.0 mA rms (6) 

6.0 mA rms (6) 

1.0 mA DC (12) 

2.0 mA DC (12) 

Static (Off-State) dv/dt 

200 V//iS 

200 yifiS 

— 

— 

Maximum On-State Current 

3.5A rms (7) 

3.5A rms (7) 

3.0A DC (13) 

1.0A DC (16) 

Minimum On-State Current 

50 mA rms 

50 mA rms 

10 mA DC 

10 mA DC 

Maximum Surge Current (8) 

100A 

100A 

5.0A DC 

5.0A DC 

Peak On-State Voltage (9) 

1.6V 

1.6V 

1.5 VDC 

1.5 VDC 



GENERAL SPECIFICATIONS^ ^ 

PARAMETER 

Operating Temp Range 
Storage Temp Range 
Response Time 
Maximum Turn-On Time (14) 

Maximum Turn-Off Time (14) 

Input To Output Isolation Voltage (10) 
Capacitance Input To Output (Max) 

Line Frequency Range 


AC MODULES 

-30 to -»-80°C 
-40 to +100°C 
.5 Cycle 


4000V rms 
8pF 

47 to 63 Hz 


DC MODULES 

-30 to +80®C 
-40 to +100°C 


25 fiSec 
50 nSec 
4000V rms 
8 pF 


FOOTNOTES: 

(1) Specifications apply to Tg - 30 to + 80®C unless otherwise noted. 

(2) Tolerance: inches ± .020; millimeters ±50. 

(3) At nominal input voltage. 

(4) Does not include IRED impedance (Drop). 

(5) One minute maximum duration. 

(6) At Ta of 25®C and maximum line voltage. 

(7) At Ta of 40°C, derate by 58 mA/“C to 80®C. 

(8) At Ta of 25®C, non-repetitive, 1 cycle for AC modules, 1 second for DC modules. 

(9) At Ta of 25®C and maximum on-state current. 

(10) At Ta of 25®C, for one second. 

(11) Pin Tolerance; inches ± .001, millimeters ± .025. 

(12) At Ta of 80®C and maximum line voltage. 

(13) At Ta of 40®C, derate by 50mA/®C to 80®C. 

(14) At maximum voltage and current, nominal logic supply voltage. 

(15) Specify spffix “R” for random turn-on AC modules. 

(16) At Ta of 45®C, derate by 18mA/°C to 80®C. 


WIRING DIAGRAMS 


AC OUTPUT 




Products and specifications subject to change without notice. 

Consult factory for other configurations and appiication assistance. 
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4500 


RELAYS 


4500 


CORDOS 


MINIATURE I/O MODULES 


M SERIES 

• Thick Film Hybrid Construction, Vapor-Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 

• Computerized Laser Trimming of Resistors for Optimum 
Performance 


• High Current AC Output Thyristor for 100A Surge 
Capability 

• 4KV Optical Isolation 

• 33% Thinner than Standard I/O Modules 

• UL Recognized/CSA Certified 

• Zero AC or Random<^®> Turn-on Models 


Model 

DC 

Logic 

Voltage 

Input 

Voltage 

M-IAC5 

5 

90-140 

VACA/DC 

M-IAC5A 

5 

90-280 

VAC/VDC 

M-IDC5 

5 

3.3-32 

VDC 

M-IAC15 

15 

90-140 

VACA/DC 

M-IAC15A 

15 

90-280 

VACA/DC 

M-IDC15 

15 

3.3-32 

VDC 

M-IAC24 

24 

90-140 

VAC/VDC 

M-IAC24A 

24 

90-280 

VACA/DC 

M-IDG24 

24 

3.3-32 

VDC 


INPUT MODULES 


CASE 

COLORS: 


AC—YELLOW 1 

DC—WHITE 

1.700(43,15) 

— 

i.ooorakss) 

1 


J-L 


.035(.88) 


.042(107)DIA.- 


.235(5,98) 


.320(ai2)- 




If 


,400(10,15) 


=rf 


I—.300(7,60) 
.700(17,77) 
1— 1.200(30,46) 


^ 1.400(35,53) 
^ 1.600(40,60) 


AC INPUT 

MOUNTING RACK PLUG-IN MODULE 



DC INPUT 



Model 

DC 

Logic 

Voltage 

Output 

Voltage 

Rating 

Current 

Rating 

(AMPS) 

M-OAC5 

5 

12-140 

VAC 

3.5 

M-OAC5A 

5 

24-280 

VAC 

3.5 

M-ODC5 

5 

3-60 

VDC 

3.0 

M-ODC5A 

5 

5-200 

VDC 

1.0 

M-OAC15 

15 

12-140 

VAC 

3.5 

M-OAC15A 

15 

24-280 

VAC 

3.5 

M-ODC15 

15 

3-60 

VDC 

3.0 

M-ODC15A 

15 

5-200 

VDC 

1.0 

M-OAC24 

24 

12-140 

VAC 

3.5 

M-OAC24A 

24 

24-280 

VAC 

3.5 

M-ODC24 

24 

3-60 

VDC 

3.0 

M-ODC24A 

24 

5-200 

VDC 

1.0 


OUTPUT MODULES 


CASE 

COLORS; 



AC OUTPUT 




SPECIFICATIONS 

“M Series” I/O modules have the same input, output and 
general specifications as their equivalents in the “SM Series” 
of I/O modules, i.e. M-IDC5 = SM-IDC5. 


Products and specifications subject to change without notice. 

Consult factory for application assistance. 
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4500 


REUYS 


4500 


GORDOS 


QUAD-PACK I/O MODULES 


• Thick Film Hybrid Construction, Vapor-Phase Soldering 
for Superior Reliability 

• Ceramic Substrate for Proper Thermal Management 

• Computerized Laser Trimming of Resistors for 
Optimum Performance 

• High Current AC Output Thyristor for 100A Surge 
Capability 

• 4KV Optical Isolation 

• UL Recognized/CSA Certified 

• 4 Circuits/Module 


GENERAL SPECIFICATIONS > 


PARAMETER 

Operating Temp Range 

Storage Temp Range 

Response Time, AC Output Modules 

Maximum Turn-On Time 

Maximum Turn-Off Time 

Input To Output Isolation Voltage (10) 

Capacitance Input To Output (Max) 

Line Frequency Range 

INPUT MODULES 
INPUT SPECIFICATIONS ^ 


AC MODULES 

-30 to -i-80°C 
-40 to -»-100°C 
.5 Cycle 
20 mSec (13) 
30 mSec (13) 
4000V rms 
8pF 

47 to 63 Hz 


DC MODULES 

-30 to +SQX 
-40to-i-100°C 

(15) 

(15) 

4000V rms 
8pF 


PARAMETER 

Nominal Input Voltage 
Maximum Input Voltage 
Minimum Input Voltage 


IAC5Q 

IAC150 

IAC240 

120Vrms/VDC 

140Vrms/VDC 

90Vrms/VDC 


IAC5AQ 

lACISAD 

iAC24Aa 

240Vrms/VDC 
280 Vrms/VDC 
90Vrms/VDC 


IDC50 

IDC15Q 

IDC24Q 

60VDC/VAC 

10VDC/VAC 


Maximum Input Current (3) 

10 mA 

10 mA 

33 mA 


Drop Out Current (12) 

2.5 mA 

1.5 mA 

1.0 mA 

Allowable Input For No Output (12) 

3.0 mA 

2.0 mA 

1.5 mA 

Allowable Input For No Output 

50 Vrms/VDC 

50 Vrms/VDC 2.0 VDC 

Input Resistance 

- 

- 

2K Ohms 

OUTPUT SPECIFICATIONS 





IAC50 

IAC15Q 

IAC24Q 



IAC5A0 

lACISAD 

IAC24AQ 


PARAMETER 

IDC5Q 

IDC15Q 

IDC240 

UNITS 

Nominal Logic Supply Voltage 

5.0 

15 

24 

VDC 

Maximum Logic Supply Voltage 

6.0 

18 

30 

VDC 

Minimum Logic Supply Voltage 

4.5 

12 

20 

VDC 

Maximum Logic Supply Current 

16 

16 

16 

mADC 

Maximum Logic Supply Leakage Current 10 

10 

10 

/xADC 

Output Transistor Breakdown Voltage 

30 

30 

30 

VDC 

Maximum Output Current 

50 

50 

50 

mADC 

Maximum Output Leakage Current (14) 

10 

10 

10 

/xADC 

Maximum Output Voltage Drop 

200 

200 

200 

mVDC 




OUTPUT MODULES 


INPUT SPECIFICATIONS > 



DAC5Q 

DAC15Q DAC24Q 


DAC5AQ 

DQCISAQ 0AC24AQ 

PARAMETER 

DDC5Q 

DDC150 DDC24Q UNITS 

Nominal Input Voltage 

5.0 

15 24 

VDC 

Minimum Turn-On Voltage 

4.0 

9.0 18 

VDC 

Maximum Input Voltage 

8.0 

18 32 

VDC 

Drop Out Voltage 

2.5 

1.0 1.0 

VDC 

Maximum Input Current (3) 

12 

14 12 

mADC 

Nominal Input Resistance (4) 

220 

IK 2K 

Ohms' 

OUTPUT SPECIFICATIONS '* 




DACSQ 

DACSAQ 

0DC5Q 


0AC150 

0AC15A0 

0DC15Q 

PARAMETER 

0AC240 

0AC24A0 

0DC24Q 

Nominal Line Voltage 

120V rms 

240V rms 

— . 

Minimum Line Voltage 

12V rms 

24V rms 

3.0 VDC 

Maximum Line Voltage 

140V rms 

280V rms 

60 VDC 

Maximum Off-State Voltage 

400V peak (5) 

600V peak (5) 

60 VDC 

Maximum Off-State Leakage 

3.0 mA rms (6) 6.0 mA rms (6) 

1.0 mA DC (16) 

Static (Off-State) dv/dt 

200y/fiS 

200V//xS 

— 

Maximum On-State Current (7) 

3.0A rms 

3.0A rms 

3.0A DC 

Minimum On-State Current 

50 mA rms 

50 mA rms 

10 mA DC 

Maximum Surge Current 

100A peak (8) 

100A peak (8) 

5.0A DC (17) 

Peak On-State Voltage (9) 

1.6V 

1.6V 

1.5V DC 


INPUT MODULES 


AC OUTPUT MODULES 


DC OUTPUT MODULES 



FOOTNOTES 

(1) Specifications are per circuit and applicable to of 
- 30 to + 80®C unless otherwise noted. 

(2) Tolerance; inches ± .020; millimeters ± .050. 

(3) At nominal input voltage. 

(4) Does not include IRED and internal LED impedance 
(drop). 

(5) One minute maximum duration. 

(6) At Ta of 25®C and rnaximum line voltage. 

(7) At Ta of 20®C, derate by 38 mA/°C to 80°C. 



(8) 1 Cycle at T* of 25®C, non-repetitive. 

(9) At Ta of 25®C and maximum on-state current. 

(10) At Ta of 25°C, for one second. 

(11) Pin Tolerance: inches ±.001, millimeters ±.025. 

(12) With the exception of 240 Vrms/VDC models, the 
input of an input module may be used as a 
series-connected load for an output module. 

(13) For AC input modules at nominal V,ogjc, Vq^, of 5V, Iqu, 
of 25 mA, V|n of 120 Vrms and Ta of 25°C. 



( 14 ) V,ogic=Vgu, 

(15) Input modules: 5 mSec at nominal V|ogjc, Vq^, of 5V, 
Lg, of 25 mA, Vig of 32 VDC and Ta of 25°C. 

Output modules: 25 juSec turn-on and 50 /xSec 
turn-off at maximum voltage and current, nominal 
logic voltage. 

(16) At Ta of 80°C and maximum line voltage. 

(17) 1 Second at Ta of 25®C, non-repetitive. 


Products and specifications subject to change without notice. 

Consult factory for other configurations and application assistance. 
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MINIOL 

FORMULAS • CHARTS 

Donni If^T CCI C^TIAM /ll IIOCC 

l^riUljyi^ I ^cLCLr I iUfl IjiUllJcO 

FORMS Xirr^XJATT/^ A T 
CODES 1 Jl/I^rli> IL/Alj 

INFORMATION 

WHERE TO FIND THEM IN THE 
88/89 EDITION OF EEM 


Abbreviations/Acronyms 

.A-1404, B-1090, 01119 D*1156 


AC Power Supplies, Product 

Selection Guide.D«2156 

ASCII Code.0*1080 

Batteries, Product Selection Guide....0*1447 
Batteries & Fuel Cells, 

Characteristics.0*1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.C*1003 

Capacitors, Basic Formulas.A*1093 

Capacitors, Miniglossary.A*1066 

Capacitors, Product Selection Guide .A*l002 
Coils, Chokes, Inductors, 

Product Selection Guide.A*1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A*2272, C*1316 

Connectors, Miniglossary.C*1271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C*1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide.A* 1339 

DC Power Supplies, Product 

Selection Guide.D*1537 

Delay Lines, Product Selection 

Guide.A*1503 

Dielectrics, Thermal Conductivity.B*1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B*1041 

EBCDIC Code.D*1086 

Encapsulation, Miniglossary.C*1124 

Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 

Selection Guide.C*1631 

Fiber Optics, Miniglossary.B»lli85 

Fiber Optics, Product 

Selection Guide.B»1204 

Filters, Power, Product 

Selection Guide.A* 1642 

Filters, Signal, Product 

Selection Guide.A«1683 

1C Master.A*1740 

Instruments, Test & Measuring, 

Product Selection Guide.D*1210 

Interconnection Systems, Product 

Selection Guide.C*1702 

Keyboards & Keypads, Product 

Selection Guide.B*1854 

Lamps, Lights, & Indicators, Product 

Selection Guide.B*1126 

Logofinder & Trademark Directories...C*901 
Microwave Components, Product 

Selection Guide....A*1776 


Military Qualified Products List.B*1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide.B*1221 

Opto Semiconductors, Miniglossary 

..A»2169 

Oscilloscopes, Product 

Selection Guide......D*1426 

Panel Hardware, Product 

Selection Guide.C*1583 

Panel Meters, Analog & Digital, Product 

Selection Guide...D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A*2078 

Power Supplies, Miniglossary 

..A*2276, D*1541 

Power Supplies, AC, Product 

Selection Guide.D*2156 

Power Supplies, DC, Product 

Selection Guide.D*1537 

Protective Components (Fuses, 

Circuit Breakers, etc.), 

Product Selection Guide.....B*1351 

Relay Contact Forms.B*1450 

Relays, Electromechanical, 

Miniglossary.B* 1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes.A*1952 

Resistors, Product Selection Guide ...A*1867 
Servo Components, 

Miniglossary.B*1266 

SI Units, Basic Guide To, 

.A*1434, B*1472, C*1692, D*1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide....B*1673 
Symbols—International Authorities 

.A-1454, B-1064, C«1104, D»1166 

Thermal Components, Product 

Selection Guide.B*1886 

Thermal Conductivity of Dielectrics 

at Room Temperature...B*1916 

Thyristors/High Power Diodes, 

Miniglossary..A*2211 

Timers, Miniglossary.B»1492, D*1140 

Trademark & Logofinder Directories...C*901 
Transducers & Encoders, Product 

Selection Guide..B*1928 

Transformers, Product 

Selection Guide..A*2 215 

Voltage Drop Nomograph 

.A«2262, C»1469, C*1960 D*1718 

Wire & Cable, Product 

Selection Guide..C* 1755 

Wire Gauges—-Diameter, Area, 

Copper Weight.C*1343, C»1759 
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ABBREVIATIONS 


A 

A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 

B 

BALUN balanced to unbalanced 
BASIC beginners' all-purpose 
symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" cormector 
BUS basic utility syste 

C 

CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 
measurement and control 
CAPP computer-aided process 
planning 

CAT computer-aided test 
CATV cable television or 
community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 
semiconductor 
Comm, communications 
CPS characters per second 
CPU central processing unit 

D 

D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 
Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 

EDA electronic design automation 
EDP electmnic data processing 
EBCDIC extended binary coded 
decimal interchange code 
EEPROM electrically erasable 
PROM 


EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 
ROM 

ESR equivalent series resistance 

F 

FEP fluorinated ethylene propylene 
Copolymar, 200“ Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 

GaAsFET gallium arsenide FET 
CMIP commn management 
information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 

HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 
diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
lO input/output (devices) 

IR insulation resistance (or) infrared 
ISDN integrated services digital 
network 

ISO International Standards 
Organization 

J 

JEDEC Joint Electronic Device 
Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 

kHz kilohertz (10 ^ hertz) 

KSR keyboard send /receive 

L 

LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 
transfoimer 

M 

MASER microwave amplification 
by stimulated emission of 
radiation 

MATV master antenna television 


pF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 
second 

MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 
semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 
module 
NOR not OR 

NTC negative temperature coefficient 

O 

OCR optical character reader 
OEM original equipment 
manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 

PAL progranunable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 

PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 
transistor 

Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 

RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-fiequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 

SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
protocol 

SIDAC bidirectional voltage- 
triggered switch 
SIMM single in-line memory 
module 

SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 
management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 

TC temperature coefficient 
TCE thermal coefficient of 
expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250“ Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 

UHF ultra high frequency (300 MHz 
to 3 GHz) 

UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 

VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 

VSWR voltage standing wave ratio 

W 

WPS word processing software 

Y 

YIG yttrium iron garnet 
Z 

ZIF zero insertion force 



_1C MASTER.^_ 

BELONGS ON YOUR 
BOOKSHELF 


If you don’t have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 


frerjrffi/nff feu Need... 
Te Finn The IC feu Meed... 
FASTI 

The all new IC MASTER is a 3-volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
Information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 


Volume 1 - Over 80,000 standard ICs, Including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2— Technical Data Pages from the leading IC 
manufacturers. 

Volume 3 - Systems Level Volume covering ASICs, CAE/ 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 

Money-back Guarantee. If theIC MASTER 
doesn’t help you find the IC you need fast, 
return It In 10 days for a 100% refund. 

Order Vbur IC MASTER...TODAY! 



It’s Easy to Order: 

You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 
now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

1C MASTER 

Hears! Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 


ORDER YOUR COPY 

__NOW.__ 
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' Solid State Relays 
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• CMOS and TtL Compatible • Internal Transient Protection 

• UL Recognized and CSA Certified • High Surge Current and Blocking Voltage 



STYLE V 



STYLE N 


STYLE S 


STYLE H 


STYLE F 



0.90" FOR TABS; 
0.75" FOR SCREWS. 


BOTTOM VIEW 

1 = DC- IN 

2 = DC + OUT 

3 = AC OUT 

4 = AC OUT 


(4) ,025 — 
SQ. PINS 



.450 


.400 I 

» < II I2L 

.300 I ^ 


T 



- T 1.000 

.600 I 
.200 I 

-Li 


SPECIFICATIONS 

Nominal load voltages and cur¬ 
rents are In chart. Current Is 
rated at 25 °C and derated with 
increases. Mini Puck relays are 
rated as mounted on panel 12 
X 12 X 1/8 inches. 

Control current is 1-17 mA 
(3-30 Vdc relays), 1-19 mA 
(3-32 Vdc relays), and 1-6 mA 
(all others). 

Surge current rating at 1 full 
cycle, non repetitive, is GOA 
(2.5A, 3A, 4A, and 6A relays); 
110A (12A relay); 250A (25A 
relay).' 

•Blocking voltages are 200V, 
400V, and 600V for the 24 Vac, 
120 Vac, and 240 Vac relays. 

Zero voltage offset is 6V, 8V, 
and 18V for the 24 Vac, 120 
Vac and 240 Vac relays. 


STYLE V SINGLE IN-LINE PACKAGE RELAY (FIG. A) 


This PC mounted relay requires only .680 inches 
of board area and is form, fit, and function replace¬ 
ment for Industry standard. It is constructed of high 
performance, surface mount components for high 
reliability. Package measures .4 inches deep, and 
line of pins is located .3 Inches from label side. 


Loads 

Control 

Range 

VDC 

, Part Number 

Load 

VAC 

Max. 

Amps 

24 

3 

3-32 

70S2-04-D-03-V 

24 

3 

6-32 

70S2-05-D-03-V 

120 

3 

3-32 

70S2-04-B-03-V 

120 

3 

6-32 

70S2-05-B-03-V 

240 

3 

3-32 

1 70S2-04-C-03-V 

240 

3 

6-32 

1 70S2-05-C-03-V 


STYLES N & S MINI PUCK® SOLID STATE RELAYS (FIGS. B & C) 


These heavy duty relays are fit, and function 
replacements for old “hockey puck” style relays, 
but require only one-half the space. High thermal 
conductive epoxy and high quality heat sinks pro¬ 
vide superior heat transfer. Minimum panel space 
for heat sink effectiveness is 12 inches by 12 inches 
by .125 inches thick; mount with silicon grease. 
Body measures 1.2 Inches x 1.0 Inches by .85 in¬ 
ches high. Push tabs (Style N) add .30 inches to 
height. Screws (Style S) add approximately .08 
inches. 


120 

120 

240 

240 

120 

120 

240 

240 

6 

6 

6 

6 

12 

12 

12 

12 

3-30 

6-30 

3-30 

6-30 

3-30 

6-30 

3-30 

6-30 

70S2-04-B-06-N 

70S2-05-B-06-N 

70S2-04-C-06-N 

70S2-05-C-06-N 

70S2-04-B-12-N 

70S2-05-B-12-N 

70S2-04-C-12-N 

70S2-05-C-12-N 

120 

6 

3-30 

70S2-04-B-06-S 

120 

6 

6-30 

70S2-05-B-06-S 

120 

12 

3-30 

70S2-04-B-12-S 

120 

12 

6-30 

70S2-05-B-12-S 

120 

25 

3-30 

70S2-03-B-25-S 

240 

6 

3-30 

70S2-04-C-06-S 

240 

6 

6-30 

70S2-05-C-06-S 

240 

12 

3-30 

70S2-04-C-12-S 

240 

12 

6-30 

70S2-05-C-12-S 

240 

25 

3-30 

70S2-03-C-25-S 


STYLES H & F MICRO CUBE® AND MINI CUBE RELAYS (FIGS. D & E) 


Transient protection is 4000 
V//jS for 6A and 15A relays, 
3000 V//jS for all others. 

Average input impedance is 
2000 ohms (3-30 & 3-32 Vdc 
ranges), and 6000 ohms (6-30 
& 6-32 Vdc ranges). 

Isolation is 10® ohms; dielectric 
strength is 2500 Vac. 


Low profile, printed circuit mounted relays allow user 
to stack PC boards closely together, while switching 
24 Vac, 120 Vac, or even 240 Vac loads of up to 
4 amperes. These relays do not require additional 
heat sinks. Style H is only .5 inches high; Style F 
is only .83 inches high. For a relay with .83 inches 
height and standard plug-in style termination (Style 
K, not shown), contact a local authorized distributor. 
For relays with this footprint for larger loads con¬ 
tact GRAYHILL. 


24 

24 

120 

120 

240 

240 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

3-30 

6-30 

3-30 

6-30 

3-30 

6-30 . 

70S2-04-D-02-H 

70S2-05-D-02-H 

70S2-04-B-02-H 

70S2‘05-B-02-H 

70S2-04-C-02-H 

70S2-05-C-02-H 

24 

4 

3-30 

70S2-04-D-04-F 

24 

4 

6-30 

70S2-05-D-04-F 

120 

4 

3-30 

70S2-04-B-04-F 

120 

4 

6-30 

70S2-05-B-04-F 

240 

4 

3-30 

70S2-04-C-04-F 

240 

4 

6-30 

70S2-05-C-04-F 


Cases are solvent resistant 
thermoplastic (UL94V-0) pot¬ 
ted with high thermal conduc¬ 
tive epoxy. Heat sinks are 
aluminum (copper for the 25A 
relay), tin plated. Terminal pins 
are brass, tin plaied; tabs are 
brass, lead-tin plated; screws 
are steel, tin plated. 


All part numbers shown on this page are UL Recognized (file number E58632) and CSA Certified 
(file number LR38763). 

For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL. 
Available From Your Local GRAYHILL Distributor 


B-1510 


For manufacturers’ sales offices, see yellow pages 


EEM1989 
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DESCRIPTION - MODULES 

I/O Modules provide an optically isolated interface between logic 
systems and external AC and DC power devices. There are 4 types: 
AC Output (Black Case); DC Output (Red Case); AC Input (Yellow 
Case); and DC Input (White Case). UL and CSA certified, all modules 
are SPST N.O. type and logic compatible. AC types have zero 
crossing switching. They have standard pinouts, superior noise 
immunity, transient protection, and high blocking voltages of 400 
volts (120VAC) and 600 volts (240 VAC). All modules have 4000 
volts of isolation, immunity to mechanical shock and vibration, and 
operate over a wide temperature (-40° to +125°C). 

Standard I/O Modules are form, fit function replacements for com¬ 
petitive product; output modules carry up to 3.5 Amps. 

Standard modules measure 1.0"L, .6”W, and 1.25" H. 


5 4 3 2 1 


.40 


— .90 ■ 

- 1.10 — 
1.30 — 


Miniature I/O Modules require only 
.68 sq inches board area, switch up 
to 3 Amps, and require only 66% of 
the power used by standard mod¬ 
ules. They meet/pass the following 
specifications or tests; IEEE 
472-1974 and ANSI C37.90 tran¬ 
sient withstanding tests, and Elec¬ 
trical Noise Immunity Test per NEMA 
ICS 2-230. 

Mini modules measure 1.0”L, .4"W, 
and 1.0"H. 


TERMINAL NUMBER AND CONNECTION 



•#5 

#4 

#3 

#2 

#1 

OAC 

N/A 

DC- In 

DC+ In 

AC Out 

AC Out 

ODC 

N/A 

DC- In 

DC+ In 

DC- Out 

DC+ Out 

lAC 

Ground 

Output 

+Vcc 

AC In 

AC In 

(DC 

Ground 

Output 

+Vcc 

DC- In 

DC+ In 


Only input modules have terminal #5. 


MOUNTING RACKS 

Rack and modules are ordered separately. Standard racks are UL 
Recognized Miniature; recognition pending for mini racks. Standard 
and mini racks are CSA certified. Miniature modules fit in standard 
modules racks, but save space when mounted in mini racks. Mini¬ 
ature rack part numbers Include the letter M; styles with Q were 
designed to replace quad pack racks. Chose 1 of 5 styles: board 
edge connector (add -EC to mini rack number, use no suffix for 
standard rack); perpendicular header with short (-HS) or long (-HL) 
ejector levers; right angle header with short (-RS) or long (-HL) 
ejector levers. 


ORDERING INFORMATION - MODULES 


Size and 

Nominal Vcc 

Nominal 

Part 

Description 

Supply 

External V 

Number 

AC OUTPUT MODULES — BLACK CASE I 

Miniature 

5 Vdc 

120 Vac 

70M-OAC5 

Miniature 

5 Vdc 

240 Vac 

70M-OAC5A 

Miniature 

15 Vdc 

120 Vac 

70M-OAC15 

Miniature 

15 Vdc 

240 Vac 

70M-OAC15A 

Miniature 

24 Vdc 

120 Vac 

70M>OAC24 

Miniature 

24 Vdc 

240 Vac 

70M-OAC24A 

Standard 

5 Vdc 

120 Vac 

70-OAC5 

Standard 

5 Vdc 

240 Vac 

70-OAC5A 

Standard 

15 Vdc 

120 Vac 

70-0 AC15 

Standard 

15 Vdc 

240 Vac 

70-OAC15A 

Standard 

24 Vdc 

120 Vac 

70-OAC24 

Standard 

24 Vdc 

240 Vac 

70-OAC24A 

DC OUTPUT MODULES — RED CASE 

Miniature 

5 Vdc 

60 Vdc 

70M-ODC5 

Miniature 

15 Vdc 

60 Vdc 

70M-ODC15 

Miniature 

24 Vdc 

60 Vdc 

70M-ODC24 

Standard 

5 Vdc 

60 Vdc 

70-ODC5 

Standard 

5 Vdc 

200 Vdc 

70-ODC5A 

Standard 

15 Vdc 

60 Vdc 

70-ODC15 

Standard 

24 Vdc 

60 Vdc 

70-ODC24 

AC INPUT MODULES ~ YELLOW CASE I 

Miniature 

5 Vdc 

120 Vac 

70M-IAC5 

Miniature 

5 Vdc 

240 Vac 

70M-IAC5A 

Miniature 

15 Vdc 

120 Vac 

70M-IAC15 

Miniature 

15 Vdc 

240 Vac 

70M-IAC15A 

Miniature 

24 Vdc 

120 Vac 

70M-IAC24 

Miniature 

24 Vdc 

240 Vac 

70M-IAC24A 

Standard 

5 Vdc 

120 Vac 

70-IAC5 

Standard 

5 Vdc 

240 Vac 

70-IAC5A 

Standard 

15 Vdc 

120 Vac 

70-IAC15 

Standard 

15 Vdc 

240 Vac 

70-IAC15A 

Standard 

24 Vdc 

120 Vac 

70-IAC24 

Standard 

24 Vdc 

240 Vac 

70-IAC24A 

DC INPUT MODULES — WHITE CASE I 

Miniature 

5 Vdc 

3-32 Vdc 

70M-IDC5 

Miniature 

15 Vdc 

3-32 Vdc 

70M-IDC15 

Miniature 

24Vdc 

3-32 Vdc 

70M-IDC24 

Standard 

5 Vdc 

3-32 Vdc 

70-IDC5 

standard, NP* 

5 Vdc 

3-32 Vdc 

70-IDC5NP 

Standard 

15 Vdc 

3-32 Vdc 

70-IDC15 

Standard, NP* 

15 Vdc 

3-32 Vdc 

70-IDC15NP 

Standard 

24 Vdc 

3-32 Vdc 

70-IDC24 

Standard, NP* 

24 Vdc 

3-32 Vdc 

70-IDC24NP 


*NP types have non-polarized input. 

Additional types available from stock: Random crossing. Normally 
Closed, 9-140 Vdc Input, or 180-280 Vdc Input. 


ORDERING INFORMATION — MOUNTING RACKS 


Type 

# Modules 

Size with Modules 

Part Number 

Mini 

8 

3.5" X 6.4" X 2.2"H 

70MRCK8-** 

Mini 

16 

3.5" X 10.4" x2.2"H 

70MRCK16-** 

Mini 

24 

6.0" X 8.4" X 2.2"H 

70MRCQ24-** 

Mini 

32 

6.2" X 10.6" x2.2"H 

70I\/IRCQ32-** 

Standard 

4 

3.5" X 4.5" X 2.2"H 

70RCK4 

Standard 

8 

3.5" X 8.4" X 2.2"H 

70RCK8 

Standard 

16 

3.5" X 14.5" x2.2"H 

70RCK16 

Standard 

16 

3.5" X 14.5" x2.2"H 

70RCK16-** 

Standard 

24 

4.5" X 18.8" x2.2"H 

70RCK24 


**Add suffix for connector per paragraph at left. Parts without dash 
in the number are available in edge connector type only. 


For prices contact a Sales Office, a Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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610 East Tenth Street 
Oakland, CA 94606 
FAX: 



1220 Olympic Boulevard 
Santa Monica, CA 90404 
Tel: (213) 452-8002 




ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 

Duracell 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 


COUNTERS 

Hecon 

Kessler-Ellis 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 


FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 


FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F, Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
IDI 
lEE 
Ledu 
Luxo 
Leecraft 


RELAYS 

Aleph International 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 

RESISTORS & 
NETWORKS 
R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 


TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron-Beau 

Weidmuller 


GUARDIAN 



TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xcelite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 


DNNECTORS 

Mag-Lite 

Stanley 

SWITCHES 

Thordarson 

T riad 

AMP 

Arrow Hart 

U.T.C. 

Amphenol 

Cablewave 

OUTLET STRIPS 

AMP 

C&K 

TUBES 

E.F. Johnson 

Waber 

Cherry Electric 

Eimac 

Kulka 


G.C. 

G.E. 

Manhattan 


McGill 

National 

Paladin 

POT'S & CONTROLS 

Omron 

Raytheon 

Panduit 

Bourns 

Oslo 

R.C.A. 

Pomona 

Clarostat 

Otto 

Varian (Klystrons) 

Superior 

Ohmite 

Switchcraft 

TUBING 

Switchcraft 


Unimax 

Alpha 


Electrovert 

Heli-Tube 

Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 


JMaawtBcrsaik'Ff 

£FCLKCTniC COM^AMY 


I 
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REED RELAYS 


HAMLIN INC. * 612 East Lake Street • Lake Mills, Wl 53551 
Phone 414/648-2361 • FAX 414/648-5244 




•^'Vlv 







As the largest domestic reed switch 
maker, Hamlin takes advantage of 
complete homogeneous process 
control of both switches and relays. 
This assures our customers of 
uniformly high quality relays. 


The extensive Hamlin Reed Relay line offers components of 
various physical forms and electrical operating characteristics, 
designed to serve a broad range of applications. 

DIMENSIONS Dimensions in millimeters 

700 SERIES DIP Inches in parenthesis 

7,0 



7,0 

(.275) 


(.275) 


,0,25 


(. 010 ) 


7,62 


(.300) 


700 SERI 

ES D 

IP 

Contact 

Foim 

Contact 

Rating 

Model 

Number 

Diode 

Coil 

Vdc Nom. 

Coil 

Ohms ±10^ 

List 

Price 

1-24 



721A0500 

. 

5 

500 


1A 

10W 

721A0510 

Ye? 

5 

500 

3,95 

DRY 

0.5A 

721A1200 


12 

1000 

3i6p 

SPST-NO 

200V 

721A1210 

Ya? 

12 

1000 

4,P9 



721A2400 


24 

2150 

4i2P 



721A2410 

Yaa 

24 

2150 

4.73 



721C0500 


5 

200 

5.85 

1C 

3W 

721C0510 

Yea 

5 

200 

PtPP 

DRY 

0.25A 

721C1200 


12 

500 

9-09 

SPST - CO 

175V 

721C1210 

Yes 

12 

200_ 

9t9P 



721C2400 


24 

2000 

9,99 



721C2410 

Yas 

24 

2000 

6.75 



722A0500 

. 

5 

200 

4,95 

2A 

10W 

722A0510 

Yas 

5 

200 

5.18 

DRY 

0.5A 

722A1200 


12 

500 

5r99 

DPST-NO 

200V 

722A1210 

Yea 

12 

500 

9.08 


722A2400 


24 

2150 

6.06 



722A2410 

Yes 

24 

2150 

6.59 



731A0500 


5 

55 

7.88 

1A 

SOW 

731A0510 

Yea 

5 

55 

9.19 

MERCURY 

2.0A 

731A1200 

. 

12 

300_ 

9,10 

SPST-NO 

500V 

731A1210 

Yaa 

12 

300 

9,33 



731A2400 


24 

1100 

8,33 



731A2410 

Yes 

24 

1100 

8.99 



751A0500 

. 

5 

500 

4.50 

1A 

10W 

751A0510 

Yes 

5 

500 

4,95 

SPST-NO 

0.5A 

751A1200 


12 

1000 ! 

4,99 

HIGH 

300V 

751A1210 

Yaa 

12 

1000 

9,4P 

VOLTAGE 


751A2400 


24 

2150 

9,40 



7&1A2.4.1Q 

Yes 

.-24. 

_2i.aL . 

3M 


3300 SERIES SIP 


3300 SERIES SIP 


24,13 


(.950) 


0,50 

(. 020 ) 


n I I r 

■ ' '4 


10,16 


0,50 


(.400) 

20,32 


(. 020 ) 



(.800) 

3600 SERIES SIP 

19,05 



020 ) 



(.600) 


3700 SERIES SIP 




(9,05 


(.750) 


0.50 r~TTT 

I 


(.275) 


70 

(.275) 


T 


7,0 


(. 200 ) 

15,24 

(.600) 


.0,50 


(. 020 ) 


0,25 


(. 010 ) 


3,0 


(.118) 


Contact 

Foim 

Contact 

Ratim 

Model 

Number 

Dioda 

Coil 

Vdc Nom. 

Coil 

Ohms +10% 

List 

Price 

1-24 

1A 

10W 

3321A0400 


5 

500 

S2.70 

SPST-NO 

0.5A 

3321A1200 


12 

500 

2.78 

DRY 

200V 

3321A2400 


24 

2000 

3.19 

1C 

3W 

3321C0500 


5 

125 

4.73 

SPDT-CO 

0.25A 

3321C1200 


12 

500 

4.95 

DRY 

175V 

3321C2400 


24 

2000 

9.40 

1A 

SOW 

3331A0500 


5 

125 

7.20 

SPST-NO 

2A 

3331A1200 


12 

500 

7.43 

MERCURY 

500V 

3331A2400 


24 

2000 

7.89 

1A 

10W 

3351A0500 


5 

125 

3.80 

SPST-NO 

0.5A 

3351A1200 


12 

500 

3.80 

HIGH VOLTAGE 

300V 

3351A2400 


___24_ 

_200_ 

4.05, 

3600 SER 

JES SIP 

Contact 

Fofm 

Contact 

Rating 

Model 

Number 

Diode 

Coil 

Vdc Nom. 

Coil 

Ohms+10% 

List 

Price 

1-24 

tA 

10W 

3621A0500 


5 

500 

?4,?8 

SPST - NO 

0.5A 

3621A1200 


12 

1000 

4,73 

DRY 

200V 

3621A2400 


24 

2150 

5.18 

1A 

10W 

3621A0520 


5 

200 

9.63 

SPST-NO 

0.5A 

3621A1220 


12 

500 

6.P8 

COAX SCREEN 

200V 

3621A2420 


_24_ 

_1500_ 

6.53 

3700 SER 

lES SIP 

Contact 

Foim 

Contact 

Ratino 


Dioda 

'/•rIilWiiB 

mi' 

List 

Price 

1-24 





5 

_500_ 

mm 

1A 

lOW 

sKFmisn 


5 



SPST-NO 

0.5A 


. 

12 

||||||illllll|[^^ 

wim 

DRY 

200V 

mmim 


12 

1000 

HE 




. 

24 

_2150_ 

Itjil-'j 





24 

IHFTI^Bli 

EIT! 




- 

5 



lA 

SOW 

cmnJsn 


5 

100 


SPST-NO 

2.0A 

SRTTSRia 

- 

12 

_500_ 


MERCURY 

500V 


WISi 

12 

HKITiHli 




mmm 

. 

24 





mmm 


24 

1500 

BEE 




- 

5 

125 

BgE 

1A 

10W 

mfmui 

■7^ 

_5_ 

125 


SPST-NO 

0.5A 

msnim 

- 

mmm 

500 


HIGH VOLTAGE 

300V 



12 

_500_ 




mffumi 

HHi 

24_ 


HT! 





iHiFm 

1_2000_ 

WWF 
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COMPONENTS INC. 
SINCE 1976 


DIP SERIES 


FEATURES 



SIP SERIES 


• De-activated rhodium contacts, 
for stable contact resistance. 

• Standard TO-116 Terminal Grid fits all 
standard DIP sockets. 

• Interface directly with RTL, DTL, 

TTL, HTL logic. 

• Molded epoxy package for 
environmental immunity. 

• Automatic insertion compatible. 

• Relay testing services test report 
available. 


DIMENSIONS 


DIP STYLE 

14 13 



^ .78 * 

(19.5) MAX. 


Unit: Inch (mm) 


DIP AND MINI SIP SERIES 

DIP CHARACTERISTICS 


Part 

Number 

Nominel 

Voltage 

(V) 

Must 

Operate 

(V) 

Must 
Release ° 

(V) 

Coil 

Resistance 

(fi) 

D51A05(D)* 

5 

3.75 

0.5 

500 

D51A12(D) 

12 

9.0 

1.2 

800 

D51A24(D) 

24 

18.0 

2.4 

2000 

D52A05 (0) 

5 

3.75 

0.5 

140 

DS2A12 (0) 

12 

9.0 

1.2 

400 

D52A24 (D) 

24 

18.0 

2.4 

1300 

051C05(D) 

5 

3.75 

0.5 

200 

D51C12(0) 

12 

9.0 

1.2 

500 

D51C24(D) 

24 

18.0 

2.4 

1500 


electric 
indtistry 
compeny, ltd. 

Circuit 
Scbemitic 
(Top view) 





* (D) optional clamp diode 

SIP CHARACTERISTICS 


F41A05 

5 

3.75 

0.5 

500 

F41A12 

12 

9.0 

1.2 

800 





ENGINEERING DATA 
1A,2A 

Operate time _ 0.5msec max. 

Release time 0.2msec max. 


JC_ 

0.5msec. max. 
.2msec max. 


Bounce time 

! 0.5msec max. 

2.0msec max. 

Contact resistance 

Dip: 150mi^ max. (initial) 

150mD max. (initial) 


Sip: 0.1 Od max. 

150mn max. (initial) 

Contact ratings 

DCIOVAmax. 

DC3VA max. 


DCIOOVmax. 

DC30V max. 


DCl.OAmax. (carry only) 

0C0.5A max. (carry only) 


DC0.5A max. (switched) 

DC0.25A max. (switched) 

Life expectancy 

50 X10^ operations at signal level 

30 X 10« operations at signal level 


3x10‘ full rated load 

1 X10^ at full rated load 

Breakdown voltage 

DC250V across open contacts 

DC200V across open contacts 


DC500V between coil and contact 

DC500V between coil and contact 

Insulation resistance 

10’n min. 

10’fimln. 

Vibration 

206 (10-2000Hz) 

20G (10-2000Hz) 

Thermal shock 

-55-105°C 

-55 -105°C 

Moisture resistance 

60®C-90% 240 hours 

60°C-90% 240 hours 

Terminal strength 

225g 

225g 

Operating temperature 

~40-85°C 

-40 - 85°C 

Storage temperature 

-55-105°C 

-55 - 105C® 


I Operations 


200 X10^ low level 


CONSULT CATALOG FOR SURFACE MOUNT SPECIFICATIONS 


EXCLUSiVE AGENT FOR REED RELAYS iN USA AND CANADA 

FOR INFORMATION ON SURFACE MOUNT, CONTACT FACTORY 

MASCO COMPONENTS, INC. / 247-40 JERICHO TPKE.. BELLEROSE VILLAGE. NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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FORM 1A, 1C 


Unit: {nch(mm) 


FORM 2A 


SPECIFICATIONS COIL RATINGS 


Contact 

Form 

Part Number 

Nominal 

Voltage 

(V) 

Coil Resist¬ 
ance (0) 
±10% 

Rated 

Current 

(mA) 

Continuous 
Voltage 
(Max V) 

Circuit 

Schematic 

1A 

RRH1A05 

5 

500 

20 

10 

1 ^ 

__ m 

RRH1A12 

12 

1000 

15 

20 


r 


RRH1A24 

24 

2200 

10.90 

28 



2A 

RRH2A05 

5 

140 

14 

10 



1 . 

RRH2A12 

12 

500 

15 

20 


-• 

RRH2A24 

24 

2150 

12 

28 



RRH1C05 

5 

250 

20 

10 

0 -- 


1 

1C 

RRH1C12 

12 

500 

15 

20 

•-^ 

r^=: 


RRH1C24 

24 

2200 

10.90 

28 



1 


CHARACTERISTICS 


~~ -__ Contact Form 

Item ^ 

1A,2A 

1C 

Contact resistance 

150mQ max. 

150mfi max. 

Operate time 

0.5msec max. 

1.0msec max. 

Bounce time 

0.5msec max. 

2.0msec max. 

Release time 

0.2msec max. 

0.2msec max. 

Operating 

frequency 

Mechanically 

100 operations/sec. 

50 operations/sec. 

Electrically 

10 operatlons/sec (under rated load) I 

Insulation resistance 

lOOMfi min. (at 250 VDC) 

50Mfi min. (at 100 VDC) 

Service life 

Mechanically 

100,000,000 operations min. 

50,000,000 operations min. 

Electrically 

10,000,000 operations min. 

2,000,000 operations min. 

Carry current 

0.5A max. 

0.25 max. 

Breakdown voltage 


DC 250V across open contacts 

DC 200V across open cotnacts 


DC 500V between coil and contract 

DC 500V between coil and contract 

Ambient temperature 

-20~60°C 

Minimum per-missible load 

100m VDC 10M 


CUSTOM PACKAGING WITH SPECIAL REEDS AVAILABLE 


MASCO £OMPONENTS^ INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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COMPONENTS INC. 

SINCE 1976 

DPDT—DIP or PC STANDARD or SENSITIVE HAS 112/HS 212 RELAY(1.25A - 2.5A) 

(2 COIL LATCHING AVAILABLE) 





Jf I 

ms ms 


FEATURES 

• Available fully sealed. 

• Employing 16 pin, 1C spacing. 

• Low profile for tight spacing. . 

• Coil voltages: 5, 6, 9,12, 24 & 48 from stock. > 

• Compatible and competitive! ^ 

• FCC Pt 68 available. 

• Sensitive available. ^ 

• Thinner option available. y 

• Bifurcated contacts. 

• Nitrogen sealing available. 

• In stock! 




DIMENSIONS 

_.787 ±.008 

P (20. ±0.2) ■ 


.440 +.0079 
(11 + 0 . 2 ) 


' 0.300 0.200 0.200 
(7.62) (5.08) (5.08) 

For sealed unit specify *‘S^' 
For Pt 68 specify (2) 


Operate and Release Time 
For 212 24V Relays 


.395 +.0079 
(10 + 0 . 2 ) 



SCHEMATICS 

MOUNTING HOLE 
LAYOUT 

8-<A .031 (.08) 



(Unit: inch (mm)) 


Operate and Release Time 
For HAS 112 24V Relays 


Material: HS 212 24VI 
(Not Include contact bcunca) 


1 1 1 

1 Make Contacts- 

Break Contacts- 

X 

1 



^s^^^Opareta time 


Release tlma 

n_ j’r:. 



r- 

Lj 




0 0.2 0.4 0.6 0.0 1.0 1.2 

Applied power (W) 


Temperature Rise 
Of Coil 

1|—I—I—I—I—I—I—I—1—I—I—I—r 

gl Material: HAS 112 24V. HS 212 24V 


Material: HAS 112 24V 1 

(not include contact bounce) 

□ 



I I 

Make Conticts 
Break Contaeti 


_> 

-1 

1 

^^:^Oporate^iine 

leleasetime 

- 

— 

u 

1 1 



0.2 0.4 0.6 0.8 1.0 1.2 

Applied power (W) 


FCC 1500V Surge 
Test Wave Form 





L 


1 




1 









5^ 





















, Rating 


n 









ITor 112 type 







- Rating 

1 









— 


(fori 212 

! 










L-l_ 

typo) 1 

~T 

_± 










0 0.2 0.4 0.6 0.8 1.0 1.2 

Applied power (W) 






















- 


V- 



r 






N 























i_ 






TO 

zil2 

Tts" 

r 



t 







60 ^s 1 


□ 






COIL RATINGS FOR STANDARD HAS 112 


Relay 

Code 

(V) 

Contact Nom. 
Arrange- Volt, 
ment (VDC) 

Coil 

Resist. 

((2 

±10%) 

Nom. 

Curr. 

(mA) 

Pick- 

Up 

Volt. 

(VDC) 

Drop- 

Out 

Volt. 

(VDC) 

Max. 

Volt. 

(VDC) 

Nom. 

Pwr(W) 

Cons’p- 

tion 

HAS-112-5 

5 

45 

111.0 

3.5 

0.5 

7.0 


HAS-112-6 

DPDT 6 

66 

90.9 

4.2 

0.6 

8.4 


HAS-112-9 

(2 9 

140 

64.3 

6.3 

0.9 

12.6 

Approx. 

HAS-112-12 

Form C) 12 

280 

42.9 

8.4 

1.2 

16.8 

0.56 

HAS-112-24 

24 

1070 

22.4 

16.8 

2.4 

33.6 


HAS-112-48 

48 

3900 

12.3 

33.6 

4.8 

67.2 



Data Measured at 20°C. 


COIL RATINGS FOR SENSITIVE HS 212 


Relay 

Code 

(V) 

Contact 

Arrange¬ 

ment 

Nom. 

Volt. 

(VDC) 

Coil 

Resist. 

(ft 

±10%) 

Nom. 

Curr. 

(mA) 

Pick- 

Up 

Volt. 

(VDC) 

Drop- 

Out 

Volt. 

(VDC) 

Max. 

Volt. 

(VDC) 

Nom. 

Pwr(W) 

Cons’p- 

tion 

HS-212-5 


5 

167 

29.9 

3.5 

— 

12.5 

0.15 

HS-212-6 

DPDT 

6 

240 

25.0 

4.2 

— 

15.0 

0.15 

HS-212-9 

(2 

9 

540 

16.7 

6.3 

— 

22.5 

0.15 

HS-212-12 

Form C) 

12 

96(j 

12.5 

8.4 

— 

30.0 

0.15 

HS-212-24 


24 

2880 

8.3 

16.8 

— 

51.6 

0.2 

HS-212-48 


48 

7680 

6.3 

32.6 

— 

84.0 

0.3 


As for the resistance value, pull-in voltage and drop-out voltage, they show 
the value at ambient temperature, 20°C, and the tolerance is ±10%. 


RATING PERFORMANCE 


Specifications 
Nominal Voltage | 5, 6, { 


5, 6, 9, 12, 24, 
48 VDC 


Nominal Power 
Consumption 

Pick-up Voltage 

Drop-out Voltage 

Contact 

Arraiigement 

Contact Material 
Contact 

Resistance _ 

Max. Switching 

Power _ 

Max. Switching 
Voltage _ 

Max. Switching 
Current _ 

Operate Time 
Release Time 

Bounce ^ 

(Operatl 

Bounce Time 
(Releasing)_ 


70% of nominal 
voltage _ 

10% of nominal 
voltage _ 

DPDT, 2 Form C 

Gold-clad, Ag-Pd 
alloy _ 

100 mS2 

DC 30W/AC 
60 VA _ 

125 VDC/AC 

1.25 ADC/AC 
2.5A @ 12V 

Approx. 3 mS 
Approx. 2 mS 
0.5 to 2.0 mS 

1.5 to 3.5 mS 


insulation 

Resistance 

Dielectric 

Strength 

Vibration 

Resistance 

Temperature 

Range 


Mechanical Life 
Electrical Life 


1.55 mm DA, 
10--55H2 


10 X 10^ times 
5 X 105 times 


at initial value 


at resistive load I 


at nominal 
voltage _ 

no bounce in 
break contact 

no bounce in 
make contcat 

at 500 VAC, 

25°C, 50% 
relative humidity 

1 minute is at 
25op, 50% 
relative humidity 


at 24 VDC, 1A, 
resistive load 


HASCO COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 
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Time (ms) Temperature rise C’C) 
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COMPONENTS INC. 

SINCE 1976 


4PDT —HAS 124 FLATPACK 






FEATURES 

Voltages — 5, 6, 12, 24 and 48. 
Bifurcated contacts. 

Fully sealed versions are in stock. 
Form D available. 

Nitrogen filled. 

FCC Part 68. 

In stock! 



Relay 

Code 

Contact 

Arrange¬ 

ment 

Nnm. 

Volt. 

(V) 

Coll 

Resist. 

(D 

±10%) 

Norn. 

Curr. 

(mA) 

Plck-^ 

Up 

Volt. 

(V) 

Drop- 

Out 

Volt. 

(V) 

Max. 

Volt. 

(V)* 

Nom. 

Pwr(W) 

Cons'p- 

tion 

HAS-124-5 

4PDT 

5 

52 

96.2 

3.5 

0.5 

7.0 


HAS-124-6 

4 

6 

85 

70.6 

4.2 

0.6 

8.4 


HAS-124-9 

Form C 

9 

170 

52.9 

6.3 

0.9 

12.6 

0.48 

HAS-124-12 

S: 

12 

330 

36.4 

8.4 

1.2 

16.8 


HAS-124-24 

Sealed 

24 

1200 

20.0 

16.8 

2.4 

33.6 


HAS-124-48 


48 

4200 

11.4 

33.6 

4.8 

67.2 



Data measured at 20°C, *measured at 40°C. 


RATING PERFORMANCE 


SCHEMATIC 



DIMENSIONS 


MOUNTING HOLE 
LAYOUT 




• Temperature rise of coil (2) 
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• FCC 1500V Surge Test Wave Form 
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Specifications 

Note 


Nominal Voltage 

5, 6, 9, 12, 24, 

48 VDC 


Coil 

Nominal Power 
Consumption 

0.48W 

nominal voltage 


Pick-up Voltage 

70% of nominal 
voltage 

48V 


Drop-out Voltage 

10% of nominal 
voltage 



Contact 

Arrangement 

4 PDT, 4 Form C 

crossbar type, 

bifurcated 

contact 


Contact Material 

Gold-Clad, Ag-Pd 
Alloy 

Contact 

Contact 

Resistance 

100 mO 

at initial value 


Max. Switching 
Power 

DC 60W, AC 

60 VA 



Max. Switching 
Voltage 

110 VDC/AC 

at resistive load 


Max. Switching 
Current 

2A DC/DC 



Operate Time 

Approx. 10 mS 

at nominal 


Release Time 

Approx. 5 mS 

voltage 

Time 

Bounce Time 
(Operating) 

0 to 3.5 mS on 
Operate 

no bounce in 
break contact 


Bounce Time 
(Releasing) 

1 to 5 mS on 
Release 

no bounce in 
make contact 

Insulation 

Resistance 


1000 MQ 

at 500 VAC, 

25°C, 50% 
relative humidity 

Dielectric 

Strength 


750 VAC 

1 minute at 

250 c, 50% 
relative humidity 

Vibration 

Resistance 


1,5 mm DA 

10-^55 Hz 


Temperature 

Range 


-40°C^ +70OC 



Mechanical Life 

100 X 10* times 


Life 

Electrical Life 

3x10* times 

at 30 VDC, 1A, 
resistive load 

; Weight 


15.5 g 
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SINCE 1976 


SPOT—1 AMP DIP OR PC RELAY —STANDARD or SENSITIVE HAS 111/211 



FEATURES 

• Small size 1A switching capacity. 

• Avaiiable semi or fully sealed. 

• Voltages 1.5-48 volts available. 

• Hi-quality, yet Inexpensive. 

• FCC Pt 68 available. 

• Nitrogen seal option. 

• In stock! 




(not Inctudlng contact bo unce) 





T 

IT; 

—iMake Contact' 
Break Contact 





^e Time 





2 — 




- 4 : 











1 



2 


Oil_ 




'ime 



0.2 0.4 0.6 0.8 1.0 1.2 


Applied Power (W) 


Operate and Release Time for HS 
(High Sensitivity) Relays 


|,(not including contact bounce) 

. 




;- 

Make Contact 

V 

. \<x'pperate Time 


' 




^ . 








siss:si. 

_i 

—J- 

Relea 

le TImg_ 



0.1 0.2 0.3 0.4 0.5 0.6 

Applied Power (W) 


Temperature Rise of Coii 



Applied power (W) 



COIL RATINGS FOR STANDARD MODEL HAS 111 


Relay Code 

Contact 

Arrange* 

ment 

UJnJ 

rnti 

mtm 

Coil 

Resist. 

(Q 

±10%) 

■Wi 

KiSI 

m 

H319 

WEm 

Drop- 

Out 

Volt. 

(V) 

ESI 

EZul 

WSM 

Norn. 

Pwr(W) 

Cons’p- 

tion 

HAS-111-3 i 

H 

3 

IE!I 


WEM 

UiiLm 



HAS-111-5 




kh 

mQiB 


HAS-111-6 


6 

■a 

75 

WEm 

Eta 

■a 

Approx. 

HAS-111-9 ' 

Uh 

9 


EH 

hsi 

I3EB 



HAS-111-12 


wm 


EHI 

8.4 

lEM 




■n 

EM 







1 HAS-111-48 : 


wm 

SEB 



tm 




COIL RATINGS FOR SENSITIVE MODEL HS 211 


IIH 

Contact 

Arrange¬ 

ment 

IWi 

KB 

Coll 

Resist. 

(D 

±10%) 


n 

kh 

Drop- 

Out 

Volt. 

(V) 

E 9 

HBla 

Kia 

Norn. 

Pwr(W) 

Cons'p- 

tion 

GSSIEH 


3 

45 

KM 

2.1 


kh 


ESSIHl 


5 

BSH 

WSBM 

HSi 

EH 

KEI 


I HS-211-6 


6 

lEH 

EEBI 

HH 

i»TBi 

EH 

Approx. 

E^SEH 

mm 

9 

EEH 

w^m 

K.-CT 

eeb 

HI 

0.20 

HS-211-12 

■■ 

Em 

EH 

KM 

mm 

IBi 

mm 


HS-211-24 

■■ 

EM 

SiSH 

mm 


BM 

EH 



Data measured at 20^C, * measured at 40°C. 


RATING PERFORMANCE 


1 Specifications | 

Note 


Nominal Voltage 

1.5, 3, 5, 6, 9, 12, 
24, 48 VDC 


Coil 

Nominal Power 
Consumption 

0.45W 



Pick-up Voltage 

70% of nominal 
voltage 



Drop-out Voltage 

10 % of nominal 
voltage 



Contact 

Arrangement 

SPOT, 1 Form C 



Contact Material 

Silver-Palladium 
(Gold overlay) 



Contact 

Resistance 

Max. 100 mf2 

at initial value 

Contact 

Max. Switching 
Power 

DC 30W/AC 

60 VA 



Max. Switching 
Voltage 

60 VDC/120 VAC 

at resistive load 


Max. Switching 
Current 

1 A DC/AC 



Operate Time 

Approx. 2 mS 

at nominal 


Release Time 

Approx. 1 mS 

voltage 

Time 

Bounce Time 
(Operating) 

Max. 2 mS 

no bounce in 
break contact 


Bounce Time 
(Releasing) 

Max. 7 mS 

no bounce in 
make contact 

Insulation 

Resistance 


Min. 100 m 

at 500 VDC 

Dielectric 

Strength 


500 VAC 

1 minute 

Vibration 

Resistance 


1 .5 mm DA 

10 -- 55 Hz 


Temperature 

Range 


-250C^+55®C 



Mechanical Life 

500 x1(H times 


Life 

Electrical Life 

50x104 times 

at 24 VDC, 1A 
resistive load 



10 X 104 times 

at 120 VAC, 

0.5A, resistive 
load 

Weight 


Approx. 4 g 
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COMPONENTS INC. 

SINCE 1976 


SPOT 3, 6 OR 10 AMP RELAY 
SSD106P RELAY SERIES 





14.9 (0.58) 


3.5+ i(0.14)| 



° I . 7.62 


MOUNTING HOLES 
(BOTTOM VIEW) 


5.08 ^(0.2) 



o—♦ 


n 



*Hole Pia to be 1.0 — 1.2 (0.039 0.047) 


Unit: Inch(mm) 


MAXIMUM LOAD RATINGS (Resistive) 


FEATURES 

• Highly reliable, low cost ^ .74« ^ 

• Miniature size (16.8x22 X 14.8mm) ^ 

& large switch capacity up to 10A ^ 

• High dielectric strength type 4 2.5k ^ 

• Printed circuit terminals, 

fits grid with 2.54mm ^ K 

• In stock 

SAME DAY SAMPLES 

SPECIFICATIONS 


CONTACT DATA 

Arrangement: 1 Form C (SPOT) 

Material & Rating: Silver, gold flash: 3A at 24VDC or 120VAC, 
1.5A at 240VAC, resistive 

Silver Cadmium oxide, silver flash: 6A at 24VDC or 120VAC, 
3A at 240VAC, resistive 

Special alloy, silver flash: 10A at 24VDC or 120VAC, 

5A at 240VAC, resistive 
Max. operating Voltage: 250VAC & 125VDC 
Min. permissible load (reference value): Silver contact: 5VDC, 
1mA 

Other contact: 5VDC, 100mA 

Service life: Mechanical: 20 Million operations 

Electrical: 100,000 operations min. at rated load 


COIL DATA 

(See coil data chart) 

Voltages: From 3V to 24V 
Power (at 20°C): Nominal: 0.45 watt 


TERMINAL ARRANGEMENT 
(BOTTOM VIEW) 


GENERAL DATA 

Contact resistive: 50 m ohm Max. 

Operate time: Approx. 6 ms (at nominal voltage) 

Operate bounce time: Approx. 2 ms 

Release time: Approx. 2 ms 

Release bounce time: Approx. 4 ms 

Insulation resistance: More than 100 M ohm at DC 500V 

Dielectric strength: 750VAC (50/60 Hz), between open contact; 

2000VAC (50/60 Hz), between coll & contact 
Vibration: 1.5mm double amplitude, 10 to 50 Hz 
Shock: lOOm/sec^ (approx. 10 G’s) 

Operation frequency: Mechanical: 18,000 operations/hour 
Electrical: 1,800 operations/hour (under rated load) 
Temperature range: “30°C to 4-85°C. 

Temperature rise: Less than 35 deg. 

Humidity: 45° -85% RH 
Approximate weight: 10 gr. 


COIL RATINGS 



Nominal 

Coil 

Voltase 


Maximum 

Voltaae 




less than 75% 
of nominal 
voltage 


More than 10% 130% of 

of nominal nominal | 

voltage voltage 


TO ORDER: 

FULLY SEALED 

SSD103PH:3AMP 
SSD106PH:6AMP 
SSD110PH: 10 AMP 
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SINCE 1976 


LT MINIATURE POWER RELAYS SPOT 3, 5 & 10 AMP 



Unit: inch (mm) (Shorter height available) 

CIRCUIT DIAGRAM AND MOUNTING 


FEATURES 

• Miniature, lightweight relay which requires less mounting 
space. 

• UL 508/TV-5 available. 

• High reliable relay with dielectric strength, 2000V which 
employs the specific construction. 

• Economical and favorable price for simple construction. 

• Fully sealed. 

• In stock for most voltages and amps! 

GENERAL CHARACTERISTICS 

Ambient Temperature: —20 to +60°C (not to freeze). 

Ambient Humidity: 45 to 85% (not to be dewy). 

Operating Time: Less than 20 mS. 

Release Time: Less than 20 mS. 

Contact Resistance (at initial): Less than 100 milliohms at 
6V DC, 1A. 

Insulation Resistance: 500V DC, more than 100M Ohms. 

Dielectric Strength: Between contacts: 500V AC (50/60 Hz) 

1 minute — Between coll and contact; 2,000V AC 
(50/60 Hz) 1 minute. 

Vibration: 6G (10 to 55 Hz). 

Shock: 10G. 

(The above mentioned values are at normal temperature and humidity.) 

CHARACTERISTICS 

Power Consumption: Approx. 0.36W to approx. 0.5W. 

Temperature Rise: Less than 40 deg. after applied max. 
continuous voltage. 


Bottom View 

fi- 

'^n 

1 2 ; 



ORDERING INFORMATION 


IC 

5 

XXV 

T 

T 

I 

C:SPOT 

3 = 3 amp 

5 = 5V 

B: SPNC 

5 = 5 amp 

6 ;= 6V 

A; SPNO 

10 = 10 amp 

9 = 9V 


12 = 12V 
24 = 24V 
48 = 48V 


For lower height model use SLT 


COIL RATINGS(5V - 48V) 


Rated Voltage (V) 

DC6 

DC9 

DC12 

DC24 

Rated Current (mA) 

60 

40 

30 

15 

Coil Resistance {Q) 

100 

225 

400 

1600 


* Coil rated current tolerance is +15%, —20% at ambient temp, of 20°C. 


* DC 5V coil rating also in stock. 


MAXIMUM LOAD RATINGS 


Type 

Load 

Voltage 

AC 125V 

DC 24V 

3A 

Resistive 

(cos 0 = 1) 

3A 

3A 

Inductive 

(cos 0 = 0.4 T = 7 ms) 

1.2A 

1.2A 

5A 

Resistive 

(cos 0 = 1) 

5A 

5A 

Inductive 

(cos 0 = 0.4 T = 7 ms) 

2A 

2A 

10A 

Resistive 

(cos 0 = 1) 

10A 

IpA 

Inductive 

(cos 0 = 0.4 T = 7 ms) 

4A 

4A 


SPECIFICATIONS 

Maximum Continuous Voltage: 115% of rated voltage at 20°C. 

Operating Voltage: Less than 80% of rated voltagp at 20°C. 

Opening Voltage: More than 10% of rated voltage at 20°C. 

Coil Temperature Rise: LT 1C 3/LT 1C 5—Less than 50°C 
at rated voltage. LT 1C 10—Less than 60°C at rated 
voltage. 

Initial Contact Resistance: Less than 100 mO (1A 6V DC). 

Insulation Resistance: More than 100 Ml} (500V DC). 

Dielectric Strength: Between coil and contact — AC 1500V for 
1 minute. Between contacts — AC 750V for 1 minute 

Electrical Life: More than 100,000 operations at rated voltage. 

Mechanical Life: More than 5,000,000 operations. 

Contact Material: LT 1C 3 — Gold plated over silver 
LT 1C 5 and LT 1C 10 — Silver alloy. 

Operating Temperature: LT 1C 3/LT 1C 5 — 30°C ^ +20°C. 
LT1C10 —30°C- +50°C. 


* Available up to 4000V DC. 
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SINCE 1976 


HAT-901 SERIES HEAVY DUTY 



MECHANICAL SPECIFICATIONS 


K (24.6) H 
MAX. 




QD 



PC BOARD LAYOUT 


VIEWED TOWARD TERMINALS 


GENERAL SPECIFICATIONS 
Max. continuous rated voltage: 110% of nominal voltage. 
Pull-In voltage: 75% of nominal voltage. Max @ 25°C. 
Drop-Out voltage: 10% of nominal voltage. Min @ 25°C. 
Contact Resistance: 20 ml) max. (Initial value) 

Operating Temp: -55°Cto +85°C. 

Insulation Resist: DC 500V 10 Ml) min. 

Dielectric Strength: AC 1500V between contact and coil, frame 
and contact, coll and frame one minute. AC 1500V between 
contacts one minute. 

Operate Time: approx 15 ms. 

Release Time: approx. 10 ms. 

Electrical Life: 10 x 10^ operation min. 

Mechanical Life: 10x10® operation min. 


COIL SPECIFICATIONS 


Nominal 

Voltage 

(VDC) 

Resistance 

10% @ 250 c 

(Ohms) 

Coil Power 

10% @ 25°C 
(Watts) 

5 

27 

.93 

6 

40 

.90 

9 

97 

.84 

12 

155 

.93 

15 

256 

.88 

18 

380 

.85 

24 

660 

.87 


MAXIMUM LOAD SPECIFICATIONS 


Voltage 

Load Type 

SPNC SPDT 

SPNC 

AC 

Resistive 

Motor 

20A 120 VAC 15A 240 VAC 
IMP 120/240 VAC 

30A 240 VAC 

DC 

Resistive 

16A 28 VDC 

30A 28 VDC 


ORDERING INFORMATION 



Part Number Form 

HAT 901 A 

B 
C 


(I.e.; HAT-901C-S12 
is an SPOT fully 
sealed version with 12V coll.) 


style 

Sealed Type = S 
Cover Only = C 
Open Style is Standard 


WIRING DIAGRAMS 

PIN VIEW 

1 FORM A 1 FORM B 1 FORM C 

(SPST-NO) (SPST-NQ (SPOT) 


5__ 1 


A 


6 
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High 

Performance 
b J Miniature Relays 


Hi-G Company is the leading supplier of rugged, 
hermetically-sealed, military-qualified relays, rated 
10 amperes and under. Because all Hi-G Military 
Qualified relays are designed for extreme 
environmental conditions, they are also suited for 
critical commercial and computer applications. 


Hi-G Relay Guide 


MILITARY QU 

Contact 
Rating (AMP) 

ALIFIED REL 

Contact 

Arrangement 

^YS 

Enclosure 

Sensitivity 

(mW) 

Hi-G 

Series 

Page 

Number 

1 

DPDt 

TO-5 

130 

(J) MA ii 

1 

SPOT 

TO-5 

100 

(J) IMA iii 

1 

DPDT 

TO-5 

60 

(J) MS 

iv 

1 

SPDT 

TO-5 

40 

(J) IMS 

V 

1 

DPDT 

Square/. 100 Grid 

130 

(J) MG A 

vi 

1 

DPDT 

Square/. 100 Grid 

60 


vii 

1 

DPDT 


CMOS 

(J) MGAT 

viii 

1 

DPDT 

Square/. 100 Grid 

CMOS 


viii 

2 

DPDT 

1/5 Xtal Can 

135 

(J) G 

vii 

2 

DPDT 

1/2 Xtal Can 

250 

(J) 2K-4730 

vii 

2 

DPDT 

1/2 Xtal Can 

250 

(J) 2K-4940 

viii 

2 

DPDT 

Xtal Can 

250 

2B-1506 

viii 

2 

DPDT 

Tall Xtal Can 

40 

2BC-1510 

viii 

10 1 

DPDT 

Xtal Can 

500 

2T-2911/2994 

viii 


SOUD STATE RELAYS 


Contact 
Rating (AMP) 

Contact 

Arrangement 

Enclosure 

Sensitivity 

(mW) 

Hi-G Page 

Series Number 

50mA 40Vac or dc 

SPST (N.O.) 

TO-5 

5.0Vdc 

JTS-5 XV 

250mA 40Vdc 

SPST (N.O.) 

TO-5 

5.0Vdc 

JTS-6 XV 

100mA 250Vdc 

SPST (N.O.) 

TO-5 

5.0Vdc 

JTS-7 XV 

600mA 50Vdc 

SPST (N.O.) 

Dip .300 

3-16Vdc 

JDS8 XV 

1 amp 250Vac 

SPST (N.O.) 

Dip .300 

3.8-32Vdc 

JDS9 XV 

25 amp 220Vac 

SPST (N.O.) 

Heat Sink 

4-32Vdc 

JPS10 XV 

MILITARY, CC 

Contact 
Rating (AMP) 

IMMERCIAL, i 

Contact 

Arrangement 

fVND COMPUTI 

Enclosure 

ER GRADE R 

Sensitivity 

(mW) 

[ELAYS 

Hi-G Page 

Series Number 

1 

DPDT 

TO-5 

185 

CA X 

1 

DPDT 

TO-5 

90 

^ CS X 

2 

DPDT 

1/2 Xtal Can 

250 

K 

2 

DPDT 

Xtal Can 

250 

B, BR 

2 

4PDT 

Xtal Can 

400 

4B 

2 

2PDT 

1/2 Xtal Can 

100 

KA 

2 

SPDT/DPDT 

Xtal Can 

25/40 

BK 

2 

SPDT/DPDT 

Tall Xtal Can 

25/40 

BC 

2 

DPDT 

Xtal Can 

100 

BA 

4 

DPDT 

1/2 Xtal Can 

300 

HA 

5 

DPDT 

Xtal Can 

280 

BN 

5 

DPDT 

Tall Xtal Can 

80 

BCN 

10 

DPDT 

Xtal Can 

500 

T 

2 

DPDT 

1/2 Xtal Can 

350 

FS2 ix 

2 

DPDT 

1/2 Xtal Can 

150 

FS3 ix 

5 

DPDT 

1/2 Xtal Can 

725 

FS5 ix 

RF RELAYS 

Contact 
Rating (AMP) 

Contact 

Arrangement 

Enciosure 

Sensitivity 

(mW) 

Hi-G Page 

Series Number 

* 

SPDT 

Cube 

150 

RFC 

* 

DPDT 

1/2 Xtal Can 

250 

RFK X 

* 

DPDT 

Xtal Can 

250 

RFB 

* 

DPDT 

Tall Xtal Can 

40 

RFBC 


*Gontacts rated 75 Watts switching, 200 Descriptions of these relays are not listed here. For additional 

Watts carry. information, please contact HI-G Company, 101 Locust St., 

Hartford, CT 06114 for complete miniature relay catalog. 
Telephone: (203) 522-8600. 


B-1522 


For manufacturers’ sales offices, see yellow pages 


EEM1989 






















4500 


RELAYS 


4500 



Hl-G offers the most complete selection of qualified relays, 
rated 10 amperes and under, of any manufacturer in the world. 
The following charts list the appropriate military specification, 
relay configuration, relay contact operating parameters, and 
the corresponding Hi-G part number. A (J) prefix to the Hi-G 
part number denotes Qualified Relay; L, M, and P suffixes 
denote applicable failure rate. 


RELAY TYPE 


Series (J)MA: 

TO-5 Case Relay, DPDT 

QUALIFIED: 

MIL-R-39016/9 

MIL-R-39016/15 

MIL-R-39016/20 

MIL-R-28776/1 

Failure Rate Levels 
L, M, R 

These ultra-miniature 
DPDT relc^ in 
transistor-style case 
are available in 4 
types: basic rela^; 
with diode coil 
suppression (D); with 
two diodes for coil 
suppression and 
polarity reversal 
protection (DO); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 130 mW 




Hi-G 

Military 

Relays 


MILITARY 

DESIGNATION 

HI-G 

PART NO. 

RELAY TYPE 

MILITARY 

DESIGNATION 

HI-G 

PART NO. 

M3g016/9 

Series (J)IVIA 

Cont’d. 

M39016/15(cont'd.) 

M39016/9-013L, M, P 

JMAW-5XL, M. P 

-105L 

-26XLS 

-014L 

-6XL 

-106L 

-5XLS 

-015L 

-9XL 

-113L 

JMACDG-6XLS 

-016L 

-12XL 


-114L 

-9XLS 

-017L 

-18XL 

-115L 

-12XLS 

-OtBL 



-116L 





-117L 




-118L 


itiiiiiiMiiiiai 



M39016/20 



M39016/20-007L.M,P 

JMAWD0-5XI, M, P 

-023L 

-18XL 

(\^ 

-008L 

-6XL 

-024L 

-26XL 

-009L 

-9XL 

-051L 

JMAW-30XL 


-010L 

-12XL 

-052L 

JMAP-30XL 


-011L 

-18XL 

-057L 

JMAC-5XL 


-012L 

-26XL 

-058L 

-6X1 


-037L 

JMAPD0-5XL 







iiiiiiiilH. 

(% mrnm 

-0391 



-18XL 


-040L 



*26XL 

TjPBBfi WmmWiX 

-041L 


-063L 

-30XL 


-042L 

-26XL 

-071L 

JMAC-5XLS 

\m\m 

-049L 

JMACDD-5XL 

-072L 

-6XLS 

-050L 

-6XL 

-073L 

-9XLS 

-051L 

-9XL 

-074L 

-12XLS 

\ '4% \ \ w\ \'f 

-052L 

-12XL 

liiiiiiiii* 



-0531 



iiEiiiiiiiiiiJii 

\ m\\ 

-0541 


-077L 

-30XLS 

-0611 

JMACDD-5XL$ 

M39016/15 


-062L 


M39016/t5-029L.M.P 

JMAW0-6XL, M, P 

^ \ 

\ \ \ \\ 


lilliliiisiilil 

-030L 

-9XL 

-064L 

-12XLS 

-031L 

-12XL 

-065L 

-18XLS 

-032L 

-18XL 


-066L 

-26XLS 

-033L 

-26XL 

Kf V ^ 

M28776/1 

-034L 

-5XL 


M28776/1-013L, M, P 

JMAWT-5XL, M, P 

'035L 

JMAPD-6XL 


-014L 


*036L 

-9XL 


-015L 


-037L 



-0161 

-mi 

-038L 



-017L 

-18XL 

iillill -039L 



-018L 


-040L 

-5XL 


-019L 

JMAPT-5XL 

-065L 

JMAWDG-6XL 


-020L 

-6XL 

-066L 

-9XL 


-021L 

-9XL 

-067L 

-12XL 


-022L 

-12XL 

-068L 

-18XL 


-023L 

-18XL 


-26XL 


-024L 

-26X1 

-070L 

-5XL 


-0251 

JMACT-SXl 

-077L 

JMAC0-6XL 


-026L 

~6XL 

tlwMi liS ' 

-9XL 


-0271 

-9X1 


-12XL 


-028L 

-12XL 

-080L 

-18XL 


-029L 

-18XL 

-081L 

-26XL 


-030L 

-26XL 

-082L 

-5XL 


-031L 

JMACT-5XLS 

-089L 

JMACDG-6XL 


-032L 

-6XLS 

-090L 

-9XL 


-033L 

-9XLS 

liiiiiiilHIIliii 



-034L 

-12XIS 

-092L 

WKIi 48X1 


-035L 

-laXLS 

-0931 

-26XL 


-036L 

-26XLS 

-0941 

-5XL 




-101L 

JMACD-6XLS 




-102L 

-9XLS 




-103L 

-12XLS 




-104L 

-18XLS 





EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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RELAY TYPE 


Series (J)IMA: 

TO-5 Case Relay, 
SPOT 

QUALIFIED: 

MIL-R-39016/7 

MIL-R-39016/23 

MIL-R-39016/24 

MIL-R-28776/5 

Failure Rate Levels 
L, M, P. 

These ultra-miniature 
SPOT relays in 
transistor-style case 
are available in 4 
types: basic relay; 
with diode sup¬ 
pression (D); with 
two diodes for coil 
suppression and 
polarity reversal 
protection (DD); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts; 1 Form C 
Rating: 1 Amp 
Sensitivity: 100 mW 


MILITARY 

DESIGNATION 


HI-6 

PART NO. 


RELAY TYPE 


MILITARY 

DESIGNATION 


M39016/7 


M39016/7-013L, M, P 


-014L 


-015L 



Hi-G 

Military 

Relays 



B^1524 


For manufacturers’ sales offices, see yellow pages 


EEM1989 














































































































































































RELAY TYPE 


Series (J)MS: 

Sensitive TO-5 Case 
Relay, DPDT 

QUALIFIED: 

MIL-R-39016/11 

MIL-R-39016/16 

MlL-R-39016/21 

MIL-R-28776/3 

Riilure Rate Levels 
L, M. P. 

These sensitive ultra¬ 
miniature DPDT rel£^ 
in transistor-style 
case are available in 
4 types: basic relc^; 
with diode sup¬ 
pression (0); with 
two diodes for coil 
suppression and 
polarity-reversal 
protection (DD); and 
with integral 
transistor driver and 
diode coil suppression 
(T). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 60 mW 


MILITARY 

DESIGNATION 


Hl-G 

PART NO. 


RELAY TYPE 


M39016/n 


M39016/11-017L,M,P 


-018L 


-019L 


-020L 


-mi 


-022L 


-023L 


-024L 


-025L 


JMSW-5XL, M, P 


JMSP-5XL 


JMSW-6XL 


JMSP-6XL 


JMSW-12XL 


JMSP-12XL 


JMSW.26XL 


JMSP-26XL 


JMSW-36XL 



Hi-G 

Military 

Reiays 



EEM1989 


For manufacturers’ sales offices, see yellow pages 
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RELAY TYPE 

Series (J)1MS: 

Sensitive TO-5 Case 
Relay, SPOT 

QUALIFIED: 

MIL-R-39016/10 

MIL-R-39016/25 

MIL-R-39016/26 

MIL-R-28776/4 

Failure Rate Levels 
L, M. R 

These sensitive ultra- 
miniature SPOT relc^ 
in transistor-^le 
case are available In 
4 types: basic relay; 
with diode coil 
suppression (D); with 
two diodes for coil 
suppression and 
polarity reversal 
protection (DD); with 
integral transistor 
driver and coil 
suppression (T). 

Contacts: 1 Form C 
Rating: 1 Amp 
Sensitivity: 40 mW 



Hi-G 

Military 

Relays 


MILITARY 

DESIGNATION 


Ht-G 

PART NO. 


RELAY TYPE 


MILITARY 

DESIGNATION 


HI-G 

PART NO. 


M39016/10 


M39016/10-017L,M,P 


-018L 


-019L 


-020L 


-021L 


-022L 


-023L 


-024L 


-025L 


-026L 


-027L 


-028L 


-029L 


-030L 


-031L 


-032L 


-033L 


-034L 


-035L 


-036L 


-037L 


-038L 


-039L 


-040L 


-041L 


-042L 


-043L 


-044L 


-045L 


-046L 


-047L 


-048L 


J1MSW-5XL, M, P 


J1MSP-5XL 


J1MSW-6XL 


J1MSP-6XL 


J1MSW-12XL 


J1MSP-12XL 


J1MSW-26XL 


J1MSP-26XL 


J1MSW-32XL 


J1MSP-32XL 


J1MSW-40XL 


J1MSP-40XL 


J1MSW-9XL 


J1MSP-9XL 


J1MSW-18XL 


J1MSP-18XL 


J1MSC-5XL 


-6XL 


-12XL 


-26XL 


-32XL 


-40XL 


-9XL 


-18XL 


J1MSC-5XLS 


-6XLS 


-12XLS 


-26XLS 


-32XLS 


-40XLS 


-9XLS 


-18XLS 


M39016/25 


M39016/25-017L,M,P 


-0181 


J1MSWD-5XL,M,P 


-6XL 


-12XL 


-28XL 


-32X1 


-40XL 


-18XL 


J1MSPD-5XL 


-6XL 


-12XL 


-26XL 


-32XL 


-40XL 


-9XL 


-18XL 


J1MSCD-5XL 


-6XL 


-12XL 


-26XL 


-32XL 

-40XL 


-9XL 


-18XL 


J1MSCD-5XLS 


-6XL$ 


-12XLS 


-26XLS 


IVI39016/26 


M39016/26-017L,M,P 


-018L 


-019L 


J1MSWDD-5XL, M, P 


-6XL 


-12XL 


-26XL 


-32XL 


-40XL 


-9XL 


-18XL 


J1MSPDO-5XL 


-6XL 


-12XL 


-26XL 


-32XL 


-40XL 


-9XL 


-18XL 


J1MSC00-5XL 


-6XL 


-12XL 


-26XL 


-32XL 


-40XL 


-9XL 


-18XL 


J1MSCDD-5XLS 


-6XLS 


-12XLS 


-26XLS 


-32XLS 


M28776/4 


M28776/4-017L, M, P 


-018L 


-019L 


-020L 


-02tL 


-022L 


-023L 


-024L 


-025L 


-026L 


-027L 


J1MSWT-5XL, M, P 


-6X1 


-9XL 


-12XL 


-18XL 


-26XL 


-32XL 


-40XL 


J1MSPT-5XL 


-6XL 


-9XL 


-12XL 


-18XL 


-26XL 


-32XL 


-40XL 


J1MSCT-5XL 


-6XL 


-9XL 


-12XL 


-18XL 


-26XL 


-32XL 


-40XL 


J1MSCT-5XLS 


-6XLS 


-9XLS 


-12XLS 


-18XLS 


-26XLS 


-32XLS 


-40XLS 




B-1526 


For manufacturers’ sales offices, see yellow pages 
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4500 


RELAYS 


4500 


RELAY TYPE 


Series (J)MGA: 

MINIGRID^“ Relay, 
DPDT 

QUALIFIED: 

MIL-R-39016/17 
MIL-R-39016/18 
l\/IIL-R-39016/19 
Failure Rate Levels 
L, M, P. 

These ultra-miniature 
DPDT relays are 
hermetically sealed 
with .100 inch grid 
space terminals. 

These relays are 
available in 3 types: 
basic rel^; with 
diode suppression (D); 
and with two diodes 
for coil suppression 
and polarity reversal 
protection (DD). 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 130 mW 



/ . 


Hi-G 

Military 

Relays 


MILITARY 

DESIGNATION 

■RmHi 

RELAY TYPE 

MILITARY 

DESIGNATION 

HI-G 

PART NO. 

1 IVI39016/17 

Series (J)IVIGS: 

M39016/41 

M39016/17-025L,M,P 

JMGAP-5L, M, P 

M39016/41-033L,M,P 

JMGSC-5L, M, P 

-026L 

-6L 

Sensitive 

-034L 

-6L 

-027L 

-9L 

MINIGRID™ Relay, 

DPDT 

-035L 

-12L 

■028L 

-12L 

-036L 

-26L 

-029L 

-m 

-0371 ■ 


-o3ol 

-26L 


-0301 

-48L 

»031L 

JMGAC-51 

QUALIFIED: 

-039L 


-Ce2L 

-61 

MIL-R-39016/41 

-040L 

-18L 

-033L 

-91 

-MIL-R-39016/42 

MIL-R-39016/43 

Failure Rate Levels 

-041L 


-034L 

-12L 

-042L 

-6L 

-035L 

-18L 

-043L 

-12L 

-036L 

-26L 

-044L 

-26L 

-037L 

JMGAC-5LW 

L, M, P. 

-045L 

-36L 

-038L 

-6LW 

These sensitive ultra- 
miniature DPCff 
relays, In 

hermetically-sealed 
cans with .100 inch 

-046L 

-48L 

-039L 

-9LW 

-047L 


-040L 

iiliil -121W 

-(M8L 

-18L 

-041L 

-181W 

-049L 

JIVIGSG-5LW 

-042L 

-26LW 



M39016/18 

-051L 


M39016/18-025L,M,P 

JMGAPD-5L. M, P 

grid spaced terminals. 

052L 

-26LW 

-026L 

-6L 

are available in 3 

-053L 

-36LW 

-027L 

-9L 

types: basic relay; 
single-diode 
suppression (D); and 
with two diodes for 
coil suppression and 
polarity reversal 
protection (DD). 

-054L 

-48LW 

-028L 

-12L 

-055L 

-9LW 

-029L 

-18L 

-056L 

-18LW 

-030L 

-26t 

M39016/42 

-mi 

liiiiiiiil 

M39016/42-033L,M,P 

JMGSCD*5L,M.P 





-0331 


-035L 

-121 

-034L.. 


-036L 

-201 

-035L 

-18L 

Contacts: 2 Form C 
Rating: 1 Amp 
Sensitivity: 60 mW 

-037L 

-36L 

-036L 

-26L 

-038L 

-48L 

-037L 

JMGACD-5LW 

-039L 

-9L 

-038L 

-6LW 

-040L 

-18L 

-039L 

-9LW 


-041L 


-040L 



-042L 

*01 

iiiiiiii -0411 

-18LW 


-043L 

-ta. 

-0421 

-2aLW 


-044L 

*2a 

1 IVI39016/19 

i 

-0451 

m 

y39016n9-025L,M,P 

JM6APDD-5L, M. P 


-046L 

wmsm^^mrnm 

-026L 

-6L 


-047L 

-9L 

-027L 

-9L 


-048L 


-028L 

-12L 

-049L 


iMHHBHIi 

-18L 

iii 

-050L 

-6LW 


-26L 

Hf Ifff 

-051L 

-12LW 

-031L 

JMGACDD-5L 

'''' i tit 

*0521 


-032L 

-6L ^ 

-053L 

-301W 

■■■EMM 

-9L 


-(B4L 



-12L 




-035L 

-18L 


1 -056L 

-18IW 

-036L 

-26L 


M39016/43 

-037L 



M39016/43-033L,M,P 

JMGSCDD-5L, M. P 

-038L 

-6LW 


-034L 

-6L 

-039L 

-9LW 


' -035L 

-9L 

-040L 

-12LW 


-036L 

-12L 

-041L 

-18LW 


-037L 

-101 

-042L 

-26LW 


-0381 

*201 




-0391 . 

-36L 




-040L 

*481 




*0411 

3MG$PD04l , 




-042L 

-6L 




-043L 

-9L 




-044L 

-12L 




-045L 

-18L 




-046L 

-26L 




*0471 

-3a 




-0481 

-48L 




*049L 

jyGSGDD-5lW 




-O50L 

*01W 




*051L 

*9LW 




-052L 

.12LW 




-053L 

-18LW 




-054L 

-26LW 




-055L 

-36LW 




-056L 

-48LW 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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4500 


RELAYS 


4500 


REL/y TYPE 

Series (J) MGAT: 

MINIGRID™ Relay, DPDT 
CMOS Compatible 

QUALIFIED: 

MIL-R-28776/6 

Failure Rate Levels 
L, M 

A series of ultra miniature 
hermetically sealed relays 
vtrith 0.100 inch grid spaced 
terminals. The MOSFET 
MGAT Series Construction 
is similar to Hl-G’s MA 
Series TO-5 relays, long 
recognized for high 
reliability. The MGAT Relay 
series incorporates a 
MOSFET driver and diode 
coil suppression. 

Contacts: 2 Form C 
Rating; 1 Amp 
Sensitivity: 128 to 216 mw 



Hi-G 

Military 

Relays 


MILITARY 

DESIGNATION 

HI-G 

PART NO. 


M28776/6-001L. M 

JMGAT-SL, M 

-002L 

-6L 

-003L 

-9L 

-004L 

-12L 

-005L 

-18L 

-006L 

-26L 

-007L 

-5LW 

-008L 

-6LW 

-009L 

-9LW 

-010L 

-12LW 

-011L 

-18LW 

-012L 

-26LW 


_ RElAfTYPE 

Series (J) MGST: 

Sensitive 

MINIGRID™ Relay, DPDT 
CMOS Compatible 

QUALIFIED: 

MIL-R-28776/7 

Failure Rate Levels 
L, M 

A series of ultra miniature 
hermetically sealed relays 
virith 0.100 inch grid spaced 
terminals. The MOSFET 
MGST Series construction 
is similar to Hl-G's MS 
Series TO-5 relays, long 
recognized for high 
reliability. The MGST Relay 
series incorporates a 
MOSFET driver and diode 
coil suppression. . 

Contacts: 2 Form C 
Rating; 1 Amp 
Sensitivity: 61 to 84 mw 






MILITARY 

DESIGNATION 

HI-G 

PART NO. 


M28776/7-001L, M 

JMGST-5L, M 

-002L 

-6L 

-003L 

-9L 

-004L 

-ni 

-005L 

-18L 

-006L 

-26L 

-007L 

-5LW 

-008L 

-6LW 

-009L 

-9LW 

-010L 

-12LW 

-011L 

-18LW 

-012L 

-26LW 


B-1528 


For manufacturers’ sales offices, see yellow pages 


EEM1989 






4500 


RELAYS 


4500 


RELAY TYPE 


Series G: 

1/5 Crystal Can 
Relay 

QUALIFIED: 

MIL-R-39016/13 

Failure Rate Levels 
L, M, R 

These 2-ampere, .150 grid, low 
-profile DPDT relays allow 
maximum packaging density 
under extreme environmental 
conditions. Relays are 
available in three terminal 
styles and in three enclosures. 
Contacts: 2 Form C 
Rating; 2 Amp 
Sensitivity: 135 mW 


MILITARY 

DESIGNATION 


M39016/13-055LM,P 


-056L 


Hl-G 

PART NO. 


J2G-4650-55L, M. P 


-56L 






RELAY TYPE 


MILITARY 

DESIGNATION 


Series 

rJ 12 K- 4730 : 


IV139016/6 (confd.) 


M39016/6-128L, M, P 


-129L 






J2K-4730-128L, M, P 


-129L 



Hi-G 

Military 

Relays 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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4500 


RELAYS 


RELAY TYPE 


Series 

(J)2K-4940: 

1/2 Crystal Can Relay 
Coil Transient 
Suppressed 

QUALIFIED: 

MIL-R-39016/22 
Failure Rate Levels 
L, M, R 

These DPDT transient 
suppressed relays are 
available with solder 
lugs, wire leads or pins 
for printed circuit board 
mounting. Three 
mounting styles are 
available. 

Contacts; 2 Form C 
Rating; 2 Amp 
Sensitivity; 250 mW 


MILITARY 

DESIGNATION 


Hl-G 

PART NO. 


RELAY TYPE 


M39016/22 


M39016/22-004L,M,P J2K-4940-004L, M, P 


-005L -005L 


-006L -006L 


-007L -00 


-008L -008L 


-009L -009L 


-010L -010L 


-011L -011L 


‘012L -012L 


-013L 


-014L -014L 


-017L 

-017L 

-018L 

-018L 

-019L 

-019L 



Series 2B-1506: 

Crystal Can Relay 

QUALIFIED: 

MIL-R-5757/10 

These full size crystal 
can DPDT relays are 
available with solder 
lugs, wire leads or pins 
for printed circuit board 
mounting. Five mounting 
styles are available. 

Contacts; 2 Form C 
Rating; 2 Amp 
Sensitivity; 250 mW 


Series 2BC-1510: 

Sensitive Crystal Can 
Relay 

QUALIFIED: 

MIL-R-5757/13 

These sensitive full size 
crystal can DPDT relays 
are available with solder 
lugs, wire leads and pins 
for printed circuit board 
mounting. Four mounting 
styles are available. 

Contacts; 2 Form C 
Rating; 2 Amp 
Sensitivity; 40 mW 



M5757/13 


M5757/13-011 


-012 


-013 


-014 


-015 


-016 


-017 


-018 


-019 


-020 


-031 


-032 


-033 


-034 


-035 


2BC-1510-11 


-12 


-13 


-14 


-15 


-16 


-17 


-18 


-19 



-043 

-43 

-044 

-44 

-052 


-053 

-53 

-054 

-54 

-056 

-56 



Series 2T-2911 
and 2T-2994: 

10 Amp Crystal Can 
Relay 

QUALIFIED: 

MIL-R-5757/23 

MIL-R-5757/28 

This 10-ampere full size 
crystal can DPDT relay is 
available with plug-in 
pins and solder lug 
terminals. Three 
mounting styles are 
available. 

Contacts; 2 Form C 
Rating; luAmp 
Sensitivity; 500 mW 



B-1530 


For manufacturers’ sales offices, see yellow pages 


EEM1989 








































































































































































































































4500 


RELAYS 


4500 



Hi-G 

Commercial and 
Computer Relays 


The advantages of the hermetically-sealed relay are also 
available for commercial and computer applications. 
These versatile, high-quality relays operate reliably 
under extreme environmental conditions, because they 
incorporate military design technology. 


RELAY TYPE 

GENERAL CHARACTERISTICS 

ELECTRICAL CHARACTERISTICS 

Series FS2: 

Flagship™ 2-Ampere Relay 

Operate Time: 4 ms max. at nominal coil 
voltage at 25°C. 

Release Time: 4 ms max. at nominal coil 
voltage at 25°C. 

Capacitance: Between contacts 2.5 pF. 
Dielectric Strength: Between all other 

VOLTAGE 

CODE 

105 

106 

112 

124 

136 

148 

Versatile hermetically-sealed 
commercial DPDT relay, with 2 form C 
contacts, switches up to 60 W/100 VA, 2 

NOMINAL 

COIL 

VOLTAGE 

5 

6 

12 

24 

36 

48 

amperes, maximum. Sensitivity is 350 
mW. 

mutually insulated points 500 Vrms. 

Insulation Resistance: 500 Megohms 

min. 

MAX. 

CONTINUOUS 

VOLTAGE 

6 

7 

14 

29 

43 

57 


COILS 

Resistance: Standard available to 3500 
ohms. Standard tolerance ±10%. Other 
resistances and tolerances available. 
Operate Power: 350 milliwatts at 25°C. 

Nominal Power Consumption: 660 

milliwatts at 25°C. 

PICK-UP 

VOLTAGE 

(MAX.) 

3.7 

4.4 

8.7 

17.5 

26.0 

35.0 

m i' 

DROP-OUT 

VOLTAGE 

(MIN.) 

0.3 

0.3 

0.7 

1.4 

2.2 

2.9 

Iri-' 


COIL 

RESISTANCE 

(OHMS) 

39 

55 

220 

870 

1960 

3480 

Series FS3: 

Flagship^” Sensitive 2-Amp 

Relay 

This sensitive 150 mW hermetically- 
sealed DPDT relay has 2 form C 

Operate Time: 6 ms max. at nominal coll 
voltage at 25°C. 

Release Time: 4 ms max. at nominal coil 

VOLTAGE 

CODE 

105 

106 

112 

124 

136 

148 

voltage at 25° C. 

Capacitance: Between contacts 2.5 pF. 
Dielectric Strength: Between all other 
mutually insulated points 500 Vrms. 
Insulation Resistance: 500 Megohms 
min. 

NOMINAL 

COIL 

VOLTAGE 

5 

6 

12 

24 

36 

48 

contacts and switches up to 60 W/100 

VA at 2 amperes, maximum. 

MAX. 

CONTINUOUS 

VOLTAGE 

6 

7 

14 

29 

43 

57 


COILS 

Resistance: Standard available to 8300 
ohms. Standard tolerance±10%. Other 
resistances and tolerances available. 

PICK-UP 

VOLTAGE 

(MAX.) 

3.7 

4.4 

8.7 

17.5 

26.0 

35.0 


Operate Power: 350 milliwatts at 25°C. 

Nominal Power Consumption: 280 

milliwatts at 25°C. 

DROP-OUT 

VOLTAGE 

(MIN.) 

0.25 

0.3 

0.7 

1.4 

2.2 

2.9 

^ iM-jr 


COIL 

RESISTANCE 

(OHMS) 

90 

130 

520 

2070 

4550 

8300 

Series FS5: 

Flagship™ 5-Ampere Relay 

Operate Time: 5 ms max. at nominal coil 
voltage at 25° C. 

Release Time: 3 ms max. at nominal coil 

VOLTAGE 

CODE 


106 

112 

124 

136 

148 

This 5-ampere DPDT relay has 2 form C 
contacts and switches up to 150 W/300 

VA, 5 amperes, maximum. Sensitivity is 

voltage at 25° C. 

Capacitance: Between contacts 2.5 pF. 
Dielectric Strength: Between all other 

NOMINAL 

COIL 

VOLTAGE 

5 

6 

12 

24 

36 

48 

725 mW. 

mutually insulated points 500 Vrms. 
Insulation Resistance: 500 Megohms 
min. 

MAX. 

CONTINUOUS 

VOLTAGE 

6 

7 

14 

29 

43 

57 


COILS 

Resistance: Standard available to 1600 
oh ms. Standard tolerance ±10%. Other 
resistances and tolerances available. 

Operate Power: 725 milliwatts at 25°C. 

Nominal Power Consumption: 1.4 Watts 
at 25°C. 

PICK-UP 

VOLTAGE 

(MAX.) 

1 

4.3 

8.5 

17.0 

26.0 

34.0 

4 i-i'i' 

DROP-OUT 

VOLTAGE 

(MIN.) 

0.25 

0.3 

0.7 

1.4 

2.2 

2.8 



COIL 

RESISTANCE 

(OHMS) 

18 

25 

100 

400 

900 

1600 


EEM1989 
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4500 


RELAYS 


4500 


RELAY TYPE 


GENERAL CHARACTERISTICS 


ELECTRICAL CHARACTERISTICS 


Series CA: 

Commercial TO-5 Case Relay 

These sensitive 185 mW 1-ampere TO-5 
case DPDT relays, with 2 form C 
contacts, are available in 3 types: basic 
relay; with coil-suppression diode (D); 
and with integral transistor driver and 
coil-suppression diode (T). 



Coil Data: Standard coil resistance 
available to 1,560 ohms. Design 
tolerance ±10%. 

Contact Resistance: 200 milliohms max., 
initial. 

Operate Time: 4.0 milliseconds max. 

Release Time: 3.0 milliseconds max. 
basic. 6.0 milliseconds max. 
suppressed. 6.0 milliseconds max. 
transistor. 

Dielectric Strength: 350 Vrms, 60 Hz, ail 
points at sea level except between 
transistor terminals. 

Insulation Resistance: 1,000 megohms 
min., all points at 500 Vdc. 

Contact Capacitance: 0.7 pF typical, 
between contacts. 


Coil Data: Standard coil resistance 
available to 11,000 ohms. Design 
tolerance ±10%. 

Contact Resistance: 200 milliohms max., 
initial. 

Operate Time: 6.0 milliseconds max. 

Release Time: 3.0 milliseconds max. 
basic. 7.5 milliseconds max. 
Suppressed. 7.5 milliseconds max. 
transistor. 

Dielectric Strength: 250 Vrms, 60 Hz, all 
points at sea level except between 
transistor terminals. 

Insulation Resistance: 1,000 megohms 
min., all points at 500 Vdc. 

Contact Capacitance: 0.7 pF typical, 
between contacts. 


Series: CAW, CAWD, CAWT 


Coil 

Voltage 

Code 

Nominal 

Coil 

Voltage 

(Vdc) 

Coil 

Resistance 

(ohms) 

±10% 

@25°C 

Pick-Up t 
(Vdc) 
Max. 
@25°C 

Base Current 
toft 
Turn-on 
(mAdc) 
(CAWT oniy) 

-5 

5 

50 

3.6 

3.0 

-6 

6 

100 

4.2 

2.04 

-9 

9 

200 

6.5 

1.36 

-12 

12 

390 

8.4 

1.03 

-18 

18 

880 

13.0 

0.68 

-28 

26 

1560 

17.0 

0.50 


tCAWT - Not Applicable 
tt Limit Base/Emitter Current to 50 mA max. 


Series: CSW, CSWD, CSWT 


Coil 

Voltage 

Code 

Nominal 

Coil 

Voltage 

(Vdc) 

Coil 

Resistance 

(ohms) 

±10% 

@25°C 

Pick-Up t 
(Vdc) 
Max. 
@25°C 

Base Current 
tott 
Turn-on 
(mAdc) 
(CSWT oniy) 

-5 

5.0 

100 

3.6 

1.5 

-6 

6.0 

200 

4.2 

1.00 

-9 

9.0 

400 

6.5 

0.75 

-12 

12.0 

850 

8.4 

0.47 

-18 

18.0 

1600 

13.0 

0.36 

-26 

26.5 

3300 

17.0 

0.24 

-36 

36.0 

6500 

24.0 

ttt 

-48 

48.0 

11000 

32.0 

ttt 


tCSWT - Not Applicable 
tt Limit Base/Emitter Current to 50 mA max. 
tttConsult Factory 



Hi-G Radio 
Frequency Relays 


Coaxially terminated and hermetically sealed, these 0-500 
MHz relays incorporate a relay design to provide reliable 
switching functions in the most demanding RF applications. 
Thousands of testing hours and millions of field operations 
assure the highest degree of reliability. Two-pole devices are 
available with either one or both sets of poles cabled. When 
only one set of poles Is cabled, the other set is available for 
use with pin or hook termination. 


RELAY TYPE 


Series RFK: 

75 Watt 1/2 Crystal Can RF 
Relay 

Coaxially-terminated, hermetically- 
sealed 0 to 500 MHz relays can carry 
200 RF watts with low-level to 2 
amperes auxiliary switching capability. 
These relays are available with two 
terminal styles and three mounting 
configurations. Sensitivity is 250 mW. 


OPERATING CHARACTERISTICS 


ELECTRICAL CHARACTERISTICS 


4 



FREQUENCY (Megahertz) 

NOTE: Values shown are in a 50 ohm 
impedance coaxial system. 


106 112 126 


6 12 26.5 


7.2 14.4 32.0 


0.3 0.7 1.5 


40 150 675 
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Hi-G 

Electronics 

Division 


TIMING & SENSING DEVICES 
SOLID STATE RELAYS 
POWER MONITORS 


PRODUCT LINES 
MILITARY/INDUSTRIAL 


• Time Delay, Relay Output 

• Time Delay, Solid State Output 

• Flashers, Relay & Solid State 

• Interval Timers 

• Solid State Relays 

• Custom Electronic Modules 


• Power Monitor 

• Voltage Sensor (AC & DC) 

• Frequency Sensor 

• Phase Sensor 

• Current Sensor 

• Liquid Level Sensor 

• Custom Hybrids 


QPL CROSS REFERENCE 


SOLID STATE RELAYS TIME DELAYS 


JTS5-1 

M278750/5 

6001 

M83726/13 

JTS6-1 

M278750/6 

6600 

M83726/7 

JTS7-1 

M278750/7 

6700 

M83726/8 

JDS8-1 

M278750/8 

6800 

M83726/24 

JDS9-1 

M278750/9 

6900 

M83726/25 

JPS10-1 

M278750/10 




SPECIFiCATiONS 


TYPICAL ELECTRICAL TYPICAL ENVIRONMENTAL 


Input Voltage: 
Timing: 

Timing Toierance: 
Contact Rating: 
Voitage Sensing: 
Frequency Sensing: 


18-31 Vdc, 120/208 Vac 
50 msec to 600 sec 

+/- 10 % 

Dry circuit to 25 Amps 
10-150 Vdc, 50-150 Vac 
50, 60, 400 Hz 


Temperature: 

Vibration: 

Shock: 

Dieiectric: 

Seaiing: 

Life: 


-55Cto -H85C, 125C 
20g’s, 10 to 2000 Hz 
50g’s, 11 -t- / -1 msec 
1000 Vrms 60 Hz 
Hermetic 1.3 in hg 
100,000 operations 


PACKAGING 

Hi-G offers PC. board mount, stud mount, bracket mount, piug in headers, solder 
hook, connector, etc. Custom packages available. Contact factory. 

B-1533 
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H Hi-G 

Electronics 

Division 


TiME DELAYS WiTH SOLID STATE OUTPUT 


Series 


Function 


input 


Output 


Technology 


6001 



6150 


Delay 

on 

Make 


Fixed 


18 Vdc 
to 

31 Vdc 


300 mA 

SPNO 

SCR 

to 

ground 


CMOS 

Digital 

Hybrid 


6800 


" 02289 

6800-1002 
TIME OELAV 
W'S CO.*INC 
.IvQW 741 


6900 


Delay 

on 

Make 

Fixed 

Delay 

on 

Release 


20 Vdc 
to 

32 Vdc 


150mA 
SPNO 
Transistor 
to B + 


CMOS 

Digital 

Hybrid 


1800 



1900 


Fixed 

Delay 

on 

Make 


Adjustable 


18 Vdc 
to 

31 Vdc 


300mA 

SPNO 

SCR 

to 

ground 


CMOS 

Digital 

Hybrid 


2600 



Flasher 

Repeat 

Cycle 

Fixed 


18 Vdc 
to 

31 Vdc 


100mA 

SPNO 

Transistor 
to B + 

Relay 

Output 

available 


CMOS 

Digital 

Discrete 


4800 



<V o ’ 


Interval 

Fixed 


18 Vdc 
to 

31 Vdc 


300mA 

SPNO 

Transistor 
to ground 


Analog 

Discrete 


Consult factory for: Custom Electronic Modules 
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H Hi-G 

Electronics 

Division 


TIME DELAYS WITH RELAY OUTPUT 


Series 


Function 


input 


Output 


Technology 


6600 



6700 


Delay 

on 

Make 

Fixed 

Delay 

on 

Release 


18 Vdc 
to 

31 Vdc 


2 Amps 
DPDT 


CMOS 

Hybrid 

Digital 


2400 







Delay 

on 

Make 

Fixed 


18 Vdc 
to 

31 Vdc 


2 Amps 
DPDT 


CMOS 

Digital 

Hybrid 


1600 




f i 

r S 1 


1700 


Fixed 


Delay 

on 

Make 


Adjustable 


18/31 Vdc 
115 Vac 
60Hz/400Hz 


4 Amps 
to 

10 Amps 

SPDT 

to 

4DPT 


CMOS 

Digital 

Discrete 


5600 


5700 



Fixed 


Delay 

on 

Release 


Adjustable 


18 Vdc 
to 

31 Vdc 


2 Amps 
to 

10 Amps 

SPDT 

to 

4DPT 


CMOS 

Digital 

Discrete 


4600 


4700 



Fixed 


Interval 


Adjustable 


18/31 Vdc 
115 Vac 
60Hz/400Hz 


4 Amps 
to 

10 Amps 

SPDT 

to 

4DPT 


CMOS 

Digital 

Discrete 


Consult factory for: Custom Time Delay Relay 
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Hi-G 

Electronics 

Division 


POWER MONITOR, VOLTAGE, PHASE, FREQUENCY, SENSORS 


Series 


Function 


Input Range 


Output 


Sensing 


1310 


1350 



DC 

Under/Over 

Voltage 

Sensors 

AC 


10 Volts 
to 

150 Volts 

Single phase 
or 

3 phase 


2 Amps 
DPDT 


±2y2% 

of 

set point 
or 
less 


1400 



Phase 

Sensor 


115/208 

Line to 
Line 

60HZ/400HZ 


2 Amps 
DPDT 


Phase loss 
or 

reversal 


7000 


m.0. ;■ 

Hst'i IK: / 

m-s sc,> 


Frequency 

Sensor 


95 Vac 
to 

135 Vac 

Single phase 
or 

3 phase 


4 Amps 

SPDT 

or 

DPDT 


320/480HZ 
±2% of 
set point 

50/60HZ 

Available 


9000 

Power Monitor 



AC 

Under/Over 

Voltage 


80/140 Vac 
3 Phase 
60/400HZ 


1 Amp 
DPDT 
Bit test 


Phase 

Rotation 


80/140 Vac 
60/400HZ 


1 Amp 
DPDT 
Bit test 


Under/Over 

Frequency 


80/140 Vac 
3 Phase 
60/400HZ 


1 Amp 
DPDT 
Bit test 


±1% of 
set point 

± 3% field 
adjustable 


Phase loss 

Reversal 
or missing 
neutral 


40/480HZ 
± 1 % of 
set point 

±3% field 

Adjustable 


Consult factory for: Custom Voltage, Phase, Frequency, Current Sensors 
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Hi-G 

Electronics 

Division 


SOLID STATE RELAYS 


Series 

Function 

Input 

Output 

Technologies 


(W=) 





JTS5-1 


Solid 

4.0 Vdc 

40 Vac/dc 

Transformer 



State 

to 


isolation 



Switch 

7.0 Vdc 

50 mA 

1000 Volts 





SPNO 

P-P 




TTL Compatible 



JTS6-1 


Solid 

4.0 Vdc 

40 Vdc 

Transformer 



State 

to 


isolation 



Switch 

7.0 Vdc 

250 mA 

1000 Volts 





SPNO 

P-P 




TTL Compatible 









JTS7-1 


Solid 

4.0 Vdc 

250 Vdc 

Transformer 



State 

to 


isolation 



Switch 

7.0 Vdc 

100 mA 

1000 Volts 





SPNO 

P-P 


i i 


TTL Compatible 



JDS8-1 . 

Solid 

3.0 Vdc 

50 Vdc 

Optical 



State 

to 


isolation 


Switch 

16.0 Vdc 

600 mA 

100 Vrms 





SPNO 


JDS9-1 


Solid 

3.8 Vdc 

250 Vac 

Optical 


State 

Switch 

to 

32 Vdc 

40-440HZ 

isolation 





1 Amps 

1500 Vrms 





heat sink 

2 Amps 






SPNO 




Solid 

4 Vdc 

250 Vac 

Optical 

JPS10-1 I 


State 

to 

45-440HZ 

isolation 



Switch 

32 Vdc 

25 Amps 






1500 Vrms 





SPNO 


Consult factory for: Custom SSR’s and Switches 
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Hi-G 

Electronics 

Division 


iNDUSTRIAL TIMERS, SENSORS, LIQUID LEVEL 


Series 


Description 


Input 


Output 


Function 


TDP 






■<iir 


Multi- 

programmable 

Delay on 
Make 

Release 

Timing 

Adjustable 


12Vdc 
24Vdc 
24Vac 
120Vac 
240Vac 


10 Amp 
DPDT 


.3 to 10 sec 

3 to 80 sec 

10 to 300 sec 

1 to 15 min 

2 to 30 min 

4 to 60 min 
8 to 120 min 


VS 



AC/DC 

Voltage 

Sensor 

Under/Over 


18-30 Volts 
35-60 Volts 
90-150 Volts 


10 Amps 
DPDT 


Adjustable 

Delay time 
1 sec 

Repeatibility 

+ 1 % 


PS 



Phase 

Sensor 


115/220 

Line/line 

60/400HZ 


2 Amps 
SPDT 


Phase loss 
Reversal 
Shorted 
Missing 


LQD 



Liquid 

Level 

Sensor 


12 Vdc 
24 Vdc 


200mA or 
1 Amp 

normally open 
or 

normally closed 


Solid State 
Switch to 
Ground 

Transistor 


MCG-5 



Power 
on reset 
500 msec 

Fixed 


5 Vdc 
TTL 

Compatible 


20mA 
sink 
current 
for 500 MS 


Solid State 
Switch to 
Ground 

Transistor 


"Also available in: Hermetic Military Dip Package 
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“HOLD-HEEF” PRODUCTS 



BIMETAL WARP SWITCHES 
CUSTOM ENGINEERED • HIGH QUALITY 
LOW COST • PRODUCTION QUANTITIES 


5011 N. RAVENSWOOD AVENUE 
CHICAGO, ILLINOIS 60640 
312/728-4454 FAX 312/728-2016 
BUSINESS HOURS: 8am-3:30pm 
CENTRAL TIME 


These time delay relays are actuated by heated bi-metallic blade, 
and thus are 

• Immune to transients. 

• Independent of wave form. 

• Exceptionally low-cost (some models as low as $1.30 in volume). 
By using a bi-metallic mating blade, temperature compensation up 
to -20°F to + 150°F can be achieved. All models available with 
contacts N.O. or N.C. Heater coil can be Isolated from contacts, or 
made common with one contact for greater economy. 



NORMALIZED HEATER VOLTAGE 



Heater Coil: 4v to 115v AC or DC. 1V4 w. continuous to 5 watts momentary 
Contacts: (Non-Inductive Loads) AC: 6to115v DC: 6 to12v 

35 to 350 ma 35 to 350 ma 

2 to 25 w 2 to 4 w 

Delay: 4 to 90 sec., opening or closing 

Alternative Arrangements for use as a Flasher: 


t H 

, IMP HEATER NORMALLY IN 
, PARALLEL WITH LOAD. 




T 

LOAD 


p_rL-n (D- 

line heater in series with 
I load when load is "OFF". 



t 

LOAD 

i 


LINE heater in SERIES WITH 
I LOAD WHEN LOAD IS “ON”. 


t 

LOAD 


FLASHER OPERATES INDEPENDENT 
OF LOAD. LOAD IS FULLY “ON” OR 
“OFF”. 


FLASHER IS DEPENDENT ON LOAD. 
LOAD IS “ON” OR PARTIALLY “OFF”. 


FLASHER IS DEPENDENT ON LOAD 
AND MUST BE MATCHED TO IT. LOAD 
IS “OFF” OR PARTIALLY “ON”. 




Heater Coil: 
Contacts: 


Delay: 


6.3 to 28v AC or DC; 1.5w to 2.25 w. continuous. 

(Non-inductive Loads) AC: 6 to 115v DC: 6 to 12v 

35 to 350 ma 35 to 350 ma 

2 to 40 w 2 to 4 w 

20 to 150 seconds, opening or closing 




Automatic light time delay switch for use in 
electric door opener circuits and similar 
applications. Features include: 

• light goes on in a few seconds 

• light maintained for 1V? to 2 V 2 minutes 

• all 3 blades are same bi-metallic material 
for good temperature compensation 

• shorting blade prevents heater burn-out 
in case of motor or door malfunction 


“Hold-Heet” switches provide service in 
many applications. Any number of recombi¬ 
nations are possible with component ele¬ 
ments. This great versatility can result in 
tremendous savings over magnetic relays 
or timing motors. Please direct your techni¬ 
cal questions to Gifford Neill, Chief Engi¬ 
neer, at 312/837-7709. 
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■ I 

■dec 

CORPORATION 

nur Switch Specialists 


IDEC Relay Selection Guide 

■DEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
Catalog Requests: 1-800-283-4080, Extension 844. 

Telephone: Corporate Office: (408) 747-0550; Fax: (408) 744-9055 

Regional Sales Offices: Schaumburg, IL (312) 706-3880; Fort Pierce, FL (305) 461-4494 


RR Series 

Contacts 

Form: 1C, 2C, 3C 
Current: 10A 

Rating: 10A 240VAC (Resist.) 
1/3 HP 240V 
1/4 HP 120V 
10A 30VDC (Resist.) 
Material: Silver 
Resistance: 30mQ max. 



Nominal Operating Voltages And 
DC Coil Resistance (Q) 


5VAC: 4.6 
12VAC: 20 
24VAC: 80 
120VAC: 2,200 
240VAC: 8,930 
Power 

Consumption: 2.5VA 


6VDC:25 
12VDC: 100 
24VDC: 400 
48VDC: 1,600 
110VDC: 8,450 
Power 

Consumption :1.5W 


Operating Temperature 

-22°Fto+158°F 

Life Expectancy 

Mechanical: 10,000,000 
Electrical: 500,000 

Terminals 

Pin/Plug-ln 

Blade/Plug-ln 



Contacts 

Form: 1C, 2C, 3C, 4C 
Current: 10A 

Rating: 10A 240VAC (Resist.) 
1HP240VAC 
10A 30VDC (Resist.) 
Material: Silver Cadmium Oxide 
Resistance: 50mQ max. 


^Nominal Operating Voltages And 
DC Coil Resistance (Q) 


6VAC: 9.6 
12VAC:40.5 
24VAC: 156.7 
120 VAC: 4,280 
240VAC: 15,720 
Power 


6VDC:40 
12VDC: 160 
24VDC: 650 
48VDC: 2,600 
110VDC: 12,100 
Power 


Consumption: 1.2VA Consumption: 0.9W 

*Specifications for 2C version. 


Operating Temperature 

-22°Fto+158°F 

Life Expectancy 

Mechanical: 50,000,000 
Electrical: 500,000 

Terminals 

Blade/Plug-ln 
PC. Mount 



Contacts 

Form: 2C 
Current: 5A 

Ratings: 5A 240VAC (Resist.) 

5A 30VDC (Resist.) 
Material: Fine Silver 
Resistance: 30mQ max. 


Nominal Operating Voltages And 
DC Coil Resistance (Q) 


6VAC: 9.6 
12VAC:40.5 
24VAC: 156.7 
120VAC: 4,280 
240VAC: 15,720 
Power 

Consumption :1.2VA 


6VDC:40 
12VDC:160 
24VDC: 650 
48VDC: 2,600 
110VDC: 12,100 
Power 

Consumption: 0.9W 


Operating Temperature 

-22°Fto+158°F 

Life Expectancy 

Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 
Solder/Plug-ln 
PC. Mount 


RY Series 





Contacts 

Form: 2C, 4C 
Current: 3A 

Rating: 3A 240VAC (Resist.) 

3A 30VDC (Resist.) 
Material: Silver (Gold-Plated) 
Resistance: 50mQ max. 


**Nominal Operating Voltages And 
DC Coil Resistance (Q) 

6 VAC: 9.6 6VDC:40 


12 VAC: 40.5 
24VAC: 156.7 
120VAC: 4,280 
240VAC: 15,720 
Power 


12VDC: 160 
24VDC: 650 
48VDC: 2,600 
110VDC: 12,100 
Power 


Consumption: 1.2VA Consumption: 0.9W 
**Specifications for 4C version. 


Operating Temperature 

-22°Fto+158°F 

Life Expectancy 

Mechanical: 50,000,000 
Electrical: 200,000 

Terminals 

Solder/Plug-ln 
PC. Mount 


IDEC Selection Guide To Quality “Snap-Mount” Sockets 



Type: 2-Pole, 8-Pin/Plug-in 
3-Pole, 11-Pin/Plug-in 
1-3-Pole, 11-Blade/Plug-in 
Ratings: 10A 250V-Blade Type 
10A 250V-Pin Type 
Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RR Series 


Type: 1-4 Pole, Blade/Plug-in 
Ratings: 10A250V 
Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RH Series 
RH2L Series 


Type: 2,4-Pole, Solder/Plug-in 
Ratings: 7A 250V 
Mounting: DIN Rail, Surface 
Compatible IDEC Relay: RM Series 
RY Series 
RY2L Series 
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RSS Series Solid State Relays 

Input (DC) 

Voltage Range; 3-32V DC 
Isolation VDitage: 4000V AC (Input to Output) 

Output 

Current Ratings; 10A 25A 40A 

1 Cycle Surge Peak: 100A 250A 650A 

Voltage Range: 24-330VAC 



Input (AC) 

Voltage Range: 90-280V AC 

Isolation Voltage: 4000V AC (Input to Output) 

Output 

Current Ratings: 10A 25A 40A 

1 Cycle Surge Peak: 100A 250A 650A 

Voltage Range: 24-330V AC 


RTE Series Multi-I 



Contacts 

Form: 2 Form C, DPDT 
Current; 10A 

Rating: 10A 240VAC (Res.) 
10A, 30VDC 
1/6HP120VAC 
1/3HP240VAC 

Operating Voltages 

Input: 120VAC 

12, 24V AC/DC 
Power Consumption: 2.2VA 


Timing/Operation 


Mode of 

Operation; Delay-On-Make/Interval 

Delay-On-Break/Single-Shot 
Time Range: 1 Sec. to 10 Mrs. 

Repeat Accuracy: ±0.25%, 10ms 
Reset Time: 100ms or less 
Type of Control: Programmable DIP 

switch and adjustable 
potentiometer 


Operating Temperature 

-20°C to +65°C 


Mounting 

Plug-In 

8-Pin, 11-Pin/Blade 



Contacts 

Form: 2 Form C 
Current: 1.25A, max. 
Material: Silver 

(Gold-Clad) 

Resistance: lOOmQ max. 
Surge 

Withstand Voltage: 1500V 
(FCC) 



Nominal Operating Voltages 
And DC Coil Resistance (Q) 

3VDC:22.5 
5VDC:62.5 
6VDC:90 
12VDC: 360 
24VDC: 1440 
48VDC: 5760 

Power Consumption: 400mW 


Operating Temperature 

-30°Cto +70°C 

Life Expectancy 

Mechanical: 50,000,000 
Electrical: 500,000 

Terminals 

PC. Mount 


RW Series 


Contacts 

Form: 2 Form C 
Current: 2 A 
Rating: 0.5A, 110 VAC 
2A, 30VDC 

Material: Silver (Gold-Clad) 
Resistance: 50mQ max. 
Surge 

Withstand Voltage: 1,500V 
(FCC) 


Nominal Operating Voltages 
And DC Coil Resistance (Q) 

1.5VDC:11.3 
3VDC:45 
5VDC: 125 
6VDC: 180 
12VDC:720 
24VDC: 2880 
48VDC: 5760 

Power Consumption: 200mW 


Operating Temperature 

-40°Cto +70°C 

Life Expectancy 

Mechanical: 10,000,000 
Electrical: 50,000 

Terminals 

PC. Mount 


LCN Series 




Contacts 

Form: 1C 

Current: 1A, 5A, 10A 
Ratings: 1A, 120VAC (Resist.) 
1A 30VDC (Resist.) 
5A120VAC (Resist.) 
5A 30VDC (Resist.) 
Material: Silver 1A 

Silver Alloy (5A) 
Resistance: lOOmQ max. 


Nominal Operating Voltages 
And DC Coil Resistance (Q) 

5VDC: 70 
6VDC:100 
12VDC;400 
24 VDC: 1,600 
48VDC: 4,500 

Power Consumption: 0.36W 



Operating Temperature 

-22°Fto+158°F 

Life Expectancy 

Mechanical; 10,000,000 
Electrical: 100,000 

Terminals 

PC. Mount 


RN/RP Series/Dry Reed Reiay 



Contacts 

Form: 1A, 2A,1B, 1C (DIP) 

1A (SIP) 

Current: (1A, IB, 2A) 0.50A 
(1C) 0.25A 

Ratings :0.50A, 100V AC/DC 
0.25A, 100V AC/DC 
Material: Ruthenium 
Resistance: 200m Q max. 


Nominal Operating Voltages 
And DC Coil Resistance (Q) 

(1 Form C) 

5VDC: 200 
12VDC: 500 
24VDC; 2150 

Power Consumption: 125-268mW 


Life Expectancy 

Electrical: 20,000,000 

Terminals 

PC. Mount 


IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94098-2211, 

Telephone: Corporate Office (408) 747-0550, Catalog Requests 1-800-283-4030, Ext. 844, Fax, (408) 844-9055 
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SYMBOLS USiD BY 

INTiRNATIONAL REGULATORY AGENCIES 


These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard¬ 
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 


• Argentina (IRAM) Institute 
Argentino de Racionalization de 
Materiales 



Australia (SAA) Standards 
Association of Australia 



Hong Kong Hong Kong Standards 
& Teking Centre 



Hungary (MSZH) Magyar 
Szabvanyugi Hivatal (Hungarian 
Office for Standardization) 


C 0 ) Poland Polski Komitet 
\y Normalizaeji Miar i Jakosci (Polish 
Committee for Standardization, 
Measures and (^ality Control) 



Portugal (CEP) Comissao 
Electrot^nica Portuguesa 


Austria (OVE) Oesterreichischer 
Verband fiir Elektrotechnik 


India (ISI) Indian Standards 
Institute "Manak Bhavan" 


STAS Romania Institutul Roman de 

Standardizare (Romanian Standards 
Institute) 


I I Belgium (CEB) Comite 
Kebec I Electrotechnique Beige 


ABNT Brazil (ABNT) Associa9ao 
Brasileira de Normas Teonicas 


su 

Indonesia Badan Kerjasama 
Standardisasi LIPI-YDNI (LIPI- 
YDNIJoint Standardization 
Committee) 


Singapore Singapore Institute of 
Standards and Industrial Research 

s 

Iran Institute of Standards and 
Industrial Research of Iran 


South Africa (SABS) South 
African Bureau of Standards 


© Canada (CSA) Canadian 
Standards Association 


Ireland (IIRS) Institute for 
Industrial Research and Standards 



Spain (IRANOR) Institute 
Nacional de Racionalizacion y 
Normalizacidn 



Czechoslovakia Urad pro 
Normalizaci a Mereni (Office for 
Standards and Measurements) 


Sll Israel (SII) Standards Institution 
of Israel 


Sweden (SEK) Svenska 
Elektriska Kommissionen (Swedish 
Electrotechnical Commission) 



Denmark (DEK) Dansk 
Elektroteknisk Komite (Danish 
Electrotechnical Committee) 


Italy (CEI) Comitate 
Elettrotecnico Italiano (Italian 
Electrotechnical Committee) 



Switzerland (SEV) 
Schweizerischer Elektrotechnischer 
Verein Postfach 


Egypt (EOS) Egyptian 
Organization for Standardization and 
Quality Control 



Japan (JISC) Japanese Industrial 
Standards Committee Agency of 
Industrial Science and Technology 




Turkey (TSE) Turk Standardlari 
Enstitusu (Turkish Standards 
Institution) 


© Finland (SETI) Electrical 
Inspectorate 



Korea, Republic of (South) 
Industrial Advance Administration 



United Kingdom (BSI) British 
Standards Institution 


© France (UTE) Union Technique 
de f^lectricite 


^ ■gT- Germany, Democratic 

Republic of (East) (ASMW) 
Amt fur Standardi-sierung 
Messwesen und Warenprufung 
(Office for Standardization, 
Metrology and Quality Control) 



Germany, Federal Republic 
of (West) (DKE) Deutsche 
Electrotechnische Kommission im 
DIN und VDE (German 
Electrotechnical Commission of 
DIN and VDE) 


Mexico (DGN) Direccidn General 
de Normas Secretaria de Patrimonio 
y Fomento Industrial Puente de 
Tecamachalco 


K eha 
EUR 


Netherlands (NEC) Nederlands 
Elektrotechnisch Comite 


United States (ANSI) American 
National Standards Institute 




United States (NEMA) 
National Electrical Manufacturers 
Association 


1[SMZ 


New Zealand (SANZ) Standards 
Association of New Zealand 



Venezuela CODELECTRA en 
Conjunto con COVENIN Avda. 
Ppal. 



Norway (NEK) Norsk 
Elektroteknisk Komite (Norwegian 
Electrotechnical Conunittee) 



Yugoslavia Federal Institute of 
Standardization 


ELOT Greece (ELOT) The Hellenic 
Organization of Standardization 


Pakistan Pakistan Standards 
Institution 
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ChipSwitch® Solid State Relay 


UL, CSA, VDE Rated 


The ChipSwitch relays utilize 
power integrated circuits for AC 
power line switching while maintain¬ 
ing turn-on at zero voltage crossing 
and turn-off at zero current crossing. 
They are a compact, low cost, and 
highly reliable interface for isolating 
and switching AC loads such as 
solenoids, valves, lamps, contactors, 
small motors, and heaters from low 


evel DC signals. .135^ 
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Figure 1 ChipSwitch SP 



SERIES 

PART 

NUMBER 

Operating 

Voltage 

Range 

V(RMS) 

Maximum 
Load 
Current 
@40 °C 
A(RMS) 

-1 

Trans. 

Over- 

Volt 

V(Pk) 

Turn- 

On 

Signal 

(DC) 

Outline 

Drawing 

Tech. 

Bulletin 

No. 

SP 

m 

1 FORM A 

SP1110 

SP1210 

SP2110 

SP2210 

SP6110 

SP6210 

20-140 

20-140 

20-280 

20-280 

20-280 

20-280 

1.0 

Free Standing 

3.0 

With Heat Sink 

300 

300 

450 

450 

600 

600 

5mA 

10mA 

5mA 

10mA 

5mA 

10mA 

Figure 

1 

PD1.018 

DP 

1 FORM A 

DP1110 

DP1210 

DP1610 

DP2110 

DP2210 

DP2610 

DP6110 

DP6210 

DP6610 

20-140 

20-140 

20-140 

20-280 

20-280 

20-280 

20-280 

20-280 

20-280 

1.0 

300 

300 

300 

450 

450 

450 

600 

600 

600 

5mA 

10mA 

3.5V 

5mA 

10mA 

3.5 V 

5mA 

10mA 

3.5V 

Figure 

2 

PD1.017 

CS 

1 FORM A 

CS5005 

CS5010 

CS6005 

CS6010 

20-280 

20-280 

20-280 

20-280 

0.3 

500 

500 

600 

600 

5mA 

10mA 

5mA 

10mA 

Figure 

3 

PD1.016 



GENERAL CHARACTERISTICS 

SP 1 DP 

CS 

UNITS 

Dielectric Strength Input/Output 

3750 4000 

4000 

VRMS 

Min. off state dv/dt @ rated V 25°C 

600 

1200 

V//7 sec 

Max. off state leakage 

10 

ViA 

Power factor range 

0.5 to 1 1 0.2 to 1 

- 

Ambient operating temperature 

-30 to T85 

°C 


BOSFET® Photovoltaic Relay 


International Rectifier Photo- 
Voltaic Relays utilize a unique 
power integrated circuit termed a 
BOSFET to form a solid state 
replacement for signal level elec¬ 
tromechanical relays. They feature 
high speed, zero offset voltage, low 
pick-up power, miniaturization, and 
are widely applied in instrumenta¬ 
tion, multiplexing, automatic test 
equipment, thermocouple switching 
and telecommunications for general 
purpose switching of AC/DC ana¬ 
log and digital signals. 




I—.100 Typical 

Figure 3 ChipSwitch CS, BOSFET PVD & PVA 



SERIES 

PART 

NUMBER 

Operating 

Voltage 

Range 

V(Pk) 

Max. On- 
State Res. 
@25°C 
Ohms 

Max Load 
Current 
@ 40°C 
(DC) 
mA 

Norn. 

Control 

Current 

(PC) 

mA 

Min. 

Off- 

State 

Res. 

Ohms 

Outline 

Drawing 

Tech. 

Bulletin 

No. 

AC 

DC 

PVR 

PVR1300 

+ 100 

5.0 

1.5 

600 


108 


PD1.027 


PVR1301 

+ 100 

5.0 

1.5 

600 


1010 


PD1.027 


PVR2300 

+ 200 

24 

6.0 

260 


108 


PD1.028 


PVR3300 

+ 300 

24 

6.0 

260 


108 


PD 1.028 


PVR3301 

^300 

24 

6.0 

260 


1010 


PD1.028 

2 FORM A 










PVA 

PVA1052 

±100 

35 

35 

70 

5.0 

108 


PD1.019 


PVA1054 

±100 

35 

35 

70 

5.0 

1010 


PD1.019 


PVA1352 

±100 

5.0 

5.0 

250 

5.0 

108 


PD1.020 


PVA1354 

±100 

5.0 

5.0 

250 

5.0 

1010 

Figure 

PD1.020 


PVA2352 

±200 

24 

24 

130 

5.0 

108 

3 

PD1.021 


PVA3324 

±300 

24 

24 

130 

2.0 

1010 


PD1.021 


PVA3354 

±300 

24 

24 

130 

5.0 

1010 


PD1.021 

1 FORM A 

PVAZ172 

±60 

0.5 

0.5 

1000 

10 

108 


PD1.022 

PVD 

PVD1052 

+ 100 


8.0 

160 

5.0 

108 


PD1.023 

PVD1054 

+ 100 


8.0 

160 

5.0 

1010 


PD1.023 


PVD1352 

+ 100 


1.5 

500 

5.0 

108 

Figure 

PD1.024 


PVD1354 

+ 100 


1.5 

500 

5.0 

1010 

3 

PD1.024 

■ 

PVD2352 

+200 


6.0 

220 

5.0 

108 


PD1.025 


PVD3354 

+300 


6.0 

220 

5.0 

1010 


PD1.025 

1 FORM A 

PVDZ172 

+ 60 


0.25 

1400 

10 

108 


PD1.026 


GENERAL CHARACTERISTICS 

PVR 

PVA 1 PVD 

UNITS 

Dielectric Strength Input/Output 

1500 

1500 and 4000 

VRMS 

Min. off state dv/dt @ rated V 25°C 

1000 

y/fj sec 

Max. thermal offset voltage @ 5mA control 

0.2 

fjy 

Output 

AC or DC 1 AC or DC | DC 

— 

Ambient operating temperature 

-40 to +85 

°c 


Figure 4 BOSFET PVR 
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TAKAMISAWA 

ELECTRIC Ca^ LTD. 


Sub Miniature 

Printed Circuit Board Relays 


SY/SZ RELAYS 


RY RELAY 


1 Amp SPOT 
L —0.492", 
W —0.291", 
H —0.374" 



CONTACT DATA 



1 Amp DPDT 
L —0.795", 
W —0.386", 
H —0.472" 



CONTACT DATA 


Arrangement — 1 Form C 

Material — Gold overlay silver-palladium 

Resistance — Max. 100 mo (initial value) 

Ratings — 0.5A, 120V AC or lA, 24V DC (resistive) switched 
2.0A carrying curent 

Life Expectancy —Mechanical: Min. 5 million operations 

Electrical: SZ Min. 200,000 operations at rated load 
SY Min. 150,000 operations at rated load 


Arrangement — 2 Form C, 2 Form D 
Material — Gold overlay silver-palladium 
Resistance — Max. 100 mfi (initial) 

Ratings — 0.5A 120V AC or lA 24V DC (resistive) 

Life Expectancy — Mechanical: Min. 20 million operations 

Electrical: Min. 500,000 operations at lA 24V DC 
Min. 200,000 operations at 0.5A 120V AC 


COIL DATA 

Voltages —1.5 to 24V DC 
Power (at 20®C) — 

SZ Operate — 0.15 watt (0.16 watt for 18V coil, 0.18 watt for 24V coil) 
Nominal — 0.3 watt (0.32 watt for 18V coil, 0.36 watt for 24V coil) 
SY Operate — 0.075 watt 
Nominal —0.15 watt 

Operate (at 20®C) — 70% of nominal voltage 
Duty — Continuous 


COIL DATA 

Voltages — 4.5 to 48V DC 
Power (at 20®C) — 

Operate — 0.075 watt (0.098 watt for 18V, 24V coll, 0.138 watt 
for 48V coll) 

Nominal — 0.15 watt (0.2 watt for 18V, 24V coil, 0.3 watt for 48V coil) 
Operate (at 20®C) — 68 ^ 71% of nominal voltage 
Duty — Continuous 

GENERAL DATA 


GENERAL DATA 


Insulation Resistance — 1000 Mn min. at 500V DC 


Insulation Resistance — 100 Mo minimum at 500V DC 

Dielectric Strength — 500V AC (50, 60 Hz), between open contacts 
lOOOV AC between contacts and coil 

Temperature Range — SZ -40°C to +70°C (18V coil: -30°C to 4-65°C, 

25V coil; -30°C to +60°C) (at nominal voltage) 

SY -40°Cto +90°C 

Time Values (approx.) — Operate 1.5 mS, Release 1 mS (at nominal voltage) 
Vibration Resistance — 20G (10 300 Hz) amplitude 3 mm 

Shock Resistance — 50G 

Mounting — For direct printed circuit mounting on grid spacing 
of 2.54 mm (0.1 in.) 

Approximate Weight — 1.7 gr (0.06 oz.) 

Enclosure — Polybutylene terephthalate (PBT) 

Surge Strength — lOOOV 


Nominal 

Coil 

Operate 


List 

Coil Voltage 

Resistance 

Voltage 

Type No. 

Price 

3 

30 

2.1 

SZ-3W 

$2.66 

5 

83 

3.5 

SZ-5W 

$2.66 

6 

100 

3.9 

SZ-6W 

$2.66 

9 

270 

6.3 

SZ-9W 

$2.66 

12 

480 

8.4 

SZ-12W 

$2.66 

18 

1000 

12.6 

SZ-18W 

$2.66 

24 

1600 

16.8 

SZ-24W 

$2.66 

5 

167 

3.5 

SY-5 

$2.93 

6 

240 

4.2 

SY-6 

$2.93 

9 

540 

6.3 

SY-9 

$2.93 

12 

960 

8.4 

SY-12 

$2.93 


Dielectric Strength — 500V AC between open contact 

lOOOV AC between all other conductors 

Temperature Range -40°C +85® at nominal voltage 

Surge Strength — 1500V between all conductors 

Time Values (max.) — Operate 6 ms. Release 3 ms at nominal voltage 

Vibration Resistance — lOG (10 ^ 55 Hz) 

Shock Resistance — lOG 11 ±1 ms) — Unerror, lOOG (6 ±1 ms) — 
Destruction 

Enclosure — Polybutylene terephthalate (PBT) 


Standard Coil and Contact Combination (20**C) 



Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714-727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • TWX: 910-595-1744 • Telex: 69-1389 
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Printed Circuit Board Relays 


MZ RELAY 

1 Amp SPOT 
L —0.606", 

W —0.449, 

H —0.433" 

CONTACT DATA 
Arrangement — 1 Form C 
Material — Gold overlay silver-palladium alloy 
Resistance — 100 milliohms maximum (initial value) 

Ratings — SOfi amps to 1 amp at 30V DC or 120V AC, resistive 
2A maximum carrying current 
Life Expectancy — Mechanical: 20 million operations 

Electrical: 500,000 operations minimum at 1 amp 24V DC resistive load 
200,000 operations minimum at 0.5 amps 120V AC resistive 
load 



COIL DATA 

Voltages —1.5 to 24 volts DC 
Power (at 20°C) — 

Standard type: Operate—0.22 watt, Nominal—0.45 watt. 
Maximum—1 watt 

High sensitive type: Operate—0.1 watt, Nominal—0.2 watt. 
Maximum—1 watt 

Operate (at 20®C) — 70% of nominal voltage 
Duty — Continuous 

GENERAL DATA 


RZ/RZL RELAYS 

2 Amp DPDT 
L -0.795", 

W —0.386", 

H -0.457" 

CONTACT DATA 
Arrangement — DPDT (B-M) - RZ, RZ( )W Type 
Material — Gold overlaid silver-palladium alloy 
Max. Switching Power — 

30W/60VA — Single Contact 
30W/50VA — Bifurcated contact at resistive load 
Max. Switching Current — 

2A AC or DC — Single Contact 
lA AC or DC — Bifurcated contact at resistive load 
Max. Switching Voltage — 

150V DC/ 125V AC — Single Contact 
lOOV DC/90V AC — Bifurcated contact at resistive load 
Contact Resistance (Pin-pin) — lOOmO Max. 

Capacitance — 1.5PF max. between open contact 

0.5PF max. between adjacent change-over contact 
Life Expectancy — 

Mechanical: 20 million operations — Single Contact 

15 million operations — Bifurcated contact 
Electrical: 0.5 million operations at 1.25A 24V DC or 0.4A 125V AC 
at resistive load — Single contact 
0.5 million operations at OJA 24V DC or 0.25A 125V AC 
at resistive load — Bifurcated contact 



Insulation Resistance — 100 megohms minimum at 500V DC 
Dielectric Strength — 500V AC (50/60 Hz), between all insulated elements 
Temperature Range — Standard type: -40®C to -f 55°C 
(at nominal voltage) High sensitive type: -30°C to +75°C 
Time Values — Operate <3 ms standard, <6 ms sensitive; 
release <1 ms 

Mounting — For direct printed circuit mounting on grid spacing of 2.54 mm 
(0.1 in.) up to board thickness of 2.5 mm (0.98 in.) 
Approximate Weight — 3.5 gr. (0.12 oz.) 

Enclosure — Standard — polycarbonate 
Washable or sealed — PBT 


Standard Coil and Contact Combination (20‘’C) 



COIL DATA 

Nominal Voltage — 3 to 48 V DC — RZ, RZ( )W Type, 

3to24VDC —RZ1,RZ1( )WType 
Power (at 20®C) — Nominal: 515 560 mW — RZ, RZ( )W Type, 

Operate: 200 324 mW — RZ, RZ( )W Type 

Max: 1050 mV 

Temperature Range — -40°C +65°C — RZ RZ( )W Type 

(at nominal voltage) -40°C ^ -f 75®C — RZl RZK ) Type 

GENERAL DATA 

Dielectric Strength — 500V AC (50/60 Hz) between open contacts, 
lOOOV AC contact-coil 

Insulation Resistance —1000 Ma min. at 500V DC 
Timing — Operate <4 ms, release <2 
Bounce Time — Approx. 1 ms on operate 
Approx. 4 ms on release 

Vibration Resistance —10 to 60 Hz amplitude 1.5 mm (lOG) 

Shock Resistance — Destruction shock: lOOG (11 ms ±1 ms) 
Unerror shock: lOG (11 ms ± 1 ms) 

Surge Strength — 1500V AC between all conductors 


Standard Coil and Contact Combinations (20^0 
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lU RELAY 

1 Amp DPDT Relay 
L —0.795" 

W —0.394" 

H —0.394" 

CONTACT DATA 

Arrangement — 2 Form C (DPDT) 

Material — Gold overlaid silver palladium alloy vs silver palladium alloy 
Resistance — Max. 100 ml2 (Initial) 

Rating — 24V DC lA, or 120V AC 0.5A 

Life Expectancy — Mechanical: Min. 20 million operations 

Electrical: Min. 500,000 operations at 24V DC lA 
Min. 200,000 operations at 120V AC 0.5A 

Max. Carrying Current — 2A 
COIL DATA 

Voltages —1.5 to 48V DC 
Power (at 20®C) — Operate: Standard 

Single winding latching 
Double winding latching 
Nominal: Standard 

Single winding latching 
Double winding latching 
Operate (at 20®C) — Less than 70% of nominal voltage 
Duty — Continuous 

GENERAL DATA 

Insulation Resistance —1000 Mo at 500V DC 

(Expect between P & S coil) 

Dielectric Strength — lOOOV AC between open contact 

1500V AC between all other conductors 
(Expect between P & S coil) 

Temperature Range -40°C-'+80°C (RA-W, RA-WN, RAL-W, RAL-DW, 

RAL-WP, RAL-DWP) 

-40®C-+70°C (RA-WM, RAL-DWM), at nominal 
voltage, Non carring Contact 

Surge Strength — 1500V between coil and contact, adjacent contacts 
Time Value (Max.) — Operate: (RA-WM, RAL-DWM) 4 mS 

(RA-W, RA-WN, RAL-W, RAL-DWN, RAL-WP, 
RAL-DWP) 6mS 
Release: (RA-WM) 3 mS 

(RA-W, RA-WN, RAL-DWM) 4 mS 
(RAL-W, RAL-DWN, RAL-WP, RAL-DWP) 6 mS, 
at nominal voltage 

Vibration Resistance — 30G (10--55 Hz) Unerror 

30G (10^55 Hz) Destruction 
Shock Resistance — 50G(ll±lmS) Unerror 

lOOG (11 ±1 mS) Destruction 
Enclosure — Polybutylene terephthalate (PBT) 


100-200 mW 
35^100 mW 
75-180 mW 
200-400 mW 
75-200 mW 
150-360 mW 






Must 

Release or 



Nominal 

Coil 

Operate 

Reverse 



Coil 

Resistance 

Voltage 

Operate 


Ordering 

Voltage 

+ 10% 

at 20“C 

Voltage at 

List 

Code 

(VDC) 

at 20*C(Q) 

(VDC) 

20“C (VDC) 

Price 


RA( )W-K TYPE 
Non-Latching 


RA 

1.5W-K 

1.5 

15 

+ 1.0 

+ 0.15 

$4.17 

RA 

3W-K 

3 

60 

+2.0 

+ 0.3 

$4.17 

RA 

4.5W-K 

4.5 

135 

+ 3.1 

+ 0.45 

$4.17 

RA 

5W-K 

5 

167 

+ 3.4 

+ 0.5 

$4.17 

RA 

6W-K 

6 

240 

+4.0 

+ 0.6 

$4.17 

RA 

9W-K 

9 

540 

+ 6.1 

+ 0.9 

$4.17 

RA 

12W-K 

12 

900 

+8.1 

+ 1.2 

$4.17 

RA 

18W-K 

18 

2160 

+ 12.3 

+ 1.8 

$4.17 

RA 

24W-K 

24 

2880 

+ 16.1 

+2.4 

$4.17 

RA 

48W-K 

48 

11520 

+32.2 

+4.8 

$5.02 





Must 

Release or 



Nominal 

Coil 

Operate 

Reverse 



Coil 

Resistance 

Voltage 

Operate 


Ordering 

Voltage 

+ 10% 

at 20“C 

Voltage at 

List 

Code 

(VDC) 

at 20*C(Q) j 

(VDC) 

20*C(VDC) 

Price 


RA( )W-K TYPE) (Continued) 
Single Winding Latching 


RAL 

1,5W-K 

1.5 

30 

+ 1.0 

-1.0 

$4.80 

RAL 

3W-K 

3 

120 

+ 2.1 

-2.1 

$4.80 

RAL , 

4.5W-K 

4.5 

270 

+ 3.1 

-3.1 

$4.80 

RAL 

5W-K 

5 

335 

+ 3.4 

-3.4 

$4.80 

RA . 

6W-K 

6 

480 

+ 4.1 

-4.1 

$4.80 

RAL 

9W-K 

9 

1080 

+ 6.3 

-6.3 

$4.80 

RAL 

12W-K 

12 

1920 

+8.3 

-8.3 

$4.80 

RAL 

18W-K 

18 

4320 

+ 12.5 

-12.5 

$4.80 

RAL 

24W-K 

24 

5760 

+16.6 

-16.6 

$4.80 

RAL 

48W-K 

48 

11520 

+21.0 

-21.0 

$5.73 


Double Winding Latching 


RAL 

D1.5W-K 

1.5 

P/S 

15 

+ 1.0* 

+ 1.0* 

$5.06 

RAL 

D3W-K 

3 

P/S 

60 

+ 2.0* 

+2.0** 

$5.06 

RAL 

D4.5W-K 

4.5 

P/S 

135 

+ 3.1* 

+ 3.1** 

$5.06 

RAL 

D5W-K 

5 

P/s 

167 

+ 3.4* 

+3.4** 

$5.06 

RAL 

D6W-K 

6 

P/S 

240 

+ 4.0* 

+4.0** 

$5.06 

RAL 

D9W-K 

9 

p/s 

540 

+ 6.1* 

+ 6.1* 

$5.06 

RAL 

D12W-K 

12 

p/s 

960 

+ 8.1* 

+8.1** 

$5.06 

RAL 

18W-K 

18 

p/s 

2160 

+ 12.3* 

+ 12.3* 

$5.06 

RAL 

D24W-K 

24 

p/s 

2880 

+ 16.1* 

+ 16.1** 

$5.06 

RAL 

D48W-K 

48 

p/s 

11520 

+ 32.2* 

+ 32.2* 

$7.68 


RA( )WN-K TYPE 
Non-Latching 


RA 

1.5V/N-K 

1.5 

11.3 

+ 1.0 

+ 0.15 

$4.08 

RA 

3WN-K 

3 

45 

+2.0 

+ 0.3 

$4.08 

RA 

4.5WN-K 

4.5 

100 

+3.1 

+ 0.45 

$4.08 

RA 

5WN-K 

5 

125 

+3.4 

+ 0.5 

$4.08 

RA 

6WN-K 

6 

180 

+4.0 

+ 0.6 

$4.08 

RA 

9WN-K 

9 

405 

+6.1 

+ 0.9 

$4.08 

RA 

12WN-K 

12 

720 

+8.1 

+ 1.2 

$4.08 

RA 

18WN-K 

18 

1620 

+ 12.3 

+ 1.8 

$4.08 


Double Winding Latching 


RAL 

D1.5WM-K 

1.5 

P/s 

12.5 

+ 1.0* 

+ 1.0** 

$4.93 

RAL 

D3WIVI-K 

3 

P/S 

50 

+2.0* 

+ 2.0** 

$4.93 

RAL 

D4.5WIVI-K 

4.5 

P/s 

113 

+3.1* 

+ 3.1** 

$4.93 

RAL 

D5WM-K 

5 

P/S 

139 

+3.4* 

+3.4** 

$4.93 

RAL 

D6WM-K 

6 

P/S 

200 

+4.0* 

+4.0** 

$4.93 

RAL 

D9WM-K 

9 

P/S 

450 

+6.1* 

+6.1** 

$4.93 

RAL 

D12WM-K 

12 

P/S 

800 

+8.1* 

+8.1** 

$4.93 

RAL 

D18WM-K 

18 

P/S 

1800 

+ 12.3* 

+ 12.3** 

$4.93 


RA( )WM-K TYPE 
Non-Latching 


RA 

1.5WM-K 

1.5 

5.63 

+0.9 

+ 0.15 

$4.00 

RA 

3WM-K 

3 

22.5 

+ 1.9 

+ 0.3 

$4.00 

RA 

4.5WM-K 

4.5 

50.6 

+2.9 

+ 0.45 

$4.00 

RA 

5WM-K 

5 

62.5 

+3.3 

+0.5 

$4.00 

RA4 

6WIV1-K 

6 

90.0 

+3.9 

+ 0.6 

$4.00 

RA4 

9WM-K 

9 

203.0 

+5.9 

+ 0.9 

$4.00 

RA 

12WM-K 

12 

360.0 

+7.9 

+ 1.2 

$4.00 

RA 

18WM-K 

18 

810.0 

+ 11.8 

+ 1.8 

$4.00 

RA 

24WM-K 

24 

1440 

+ 15.8 

+2.4 

$4.00 

RA 

48WM-K 

48 

5760 

+31.6 

+4.8 

$4.88 


Double Winding Latching 


RAL 

1.5WM-K 

1.5 

P/S 

6.2 

+ 1.0* 

+ 1.0** 

$4.88 

RAL 

D3WM-K 

3 

P/S 

25 

+2.0* 

+ 2.0** 

$4.88 

RAL 

D4.5WM-K 

4.5 

P/S 

56 

+3.0* 

+ 3.0** 

$4.88 

RAL 

D5WM-K 

5 

P/S 

69 

+3.3* 

+ 3.3** 

$4.88 

RAL 

D6WM-K 

6 

p/s 

100 

+4.0* 

+4.0** 

$4.88 

RAL 

D9WM-K 

9 

p/s 

225 

+6.0* 

+ 6.0* 

$4.88 

RAL 

D12WM-K 

12 

p/s 

400 

+8.0* 

+ 8.0** 

$4.88 

RAL 

18WM-K 

18 

p/s 

900 

+ 12.0* 

+ 12.0** 

$4.88 

RAL 

D24WM-K 

24 

p/s 

1600 

+ 16.0* 

+ 16.0** 

$4.88 

RAL 

D48WM-K 

48 

p/s 

6400 

+ 32.1* 

+ 32.1* 

$7.50 


Notes: • If correct polarity is not applied to the coil terminals, relay does not operate properly. * P only. ** S only. 

• To release latched contact, polarity to be applied to coil terminals should be reversed. 

Exclusive Sales Agent • ITT COMPONENTS • A Division of ITT Corp. • FAX 714-727-2109 
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4500 


RELAYS 


4500 


TAhAMISAWA 

ELECTRIC Ca^ LTD. 


Sub Miniature 

Printed Circuit Board Relays 


RA4 RELAY 

1 Amp 4PDT 
L — 1.387", 

W —0.390", 

H—0.433" 

CONTACT DATA 

Arrangement — 4 Form C (4PDT) 

Material — Gold overlaid silver palladium alloy vs silver palladium alloy 

Resistance — Max. 100 mo 

Ratings — 120V AC 0.5A, 24V DC lA (Resistive) 

Max. Current — 2A 

Life Expectancy Mechanical — Min. 20 million operations 

Electrical — Min. 500,000 operations at 24V DC 

Min. 200,000 operations at 120V AC 0.5A 



COIL DATA 

Voltages — 1.5 to 48V DC Power (at 20°C) 


Type 

RA4, RA4L 

RA4-M, RA4L-M 

Operate 

Nominal 

Operate 

Nominal 

Single Winding 

Non Latching 

O.IW 

0.2W 

0.2W 

0.4W 

Single Winding 
Latching 

0.045W 

0.09W 

0.09W 

0.18W 

Double Winding 
Latching 

0.09W 

0.18W 

0.18W 

0.36W 


Operate (at 20°C) 70% of nominal voltage 

Pulse Length—20ms min. 


GENERAL DATA 


Insulation Resistance — 1000 mu min. at 500V DC 

Dielectric Strength — lOOOV AC between open contacts 

1500V AC btween all other conductors 


Temperature Range — -40°C +80°C (RA4, RA4L), 

-40°C - +70°C (RA4-M, RA4L-M) 

Surge Strength — 1500V between coil and contact, adjacent contacts 

Time Value — Operate: 6 msec max. 

Release: 4 msec max. 


Vibration Resistance — 30G (10 55 Hz) Destructive 

20G (10 ^ 55 Hz) Unerring 


Shock Resistance — lOOG (6 ±1 msec) Destructive 
30G (11 dzl msec) Unerring 


reference value 


Enclosure — PBT 


ORDERING INFORMATION 
RA4 L D 12 V/ M —K 



Enclosure K: Washable 

Coil Sensitivity Nill: HighSensitive Power 
M: Standard 

Contact W: Bifurcated 
Nominal Coil Voltage 

Coil Winding Nill: Single Winding 
D: Double Windings 

Type of Relays Nill: Non Latching Type 
L: Latching Type 

Type 





Must 

Release or 



Nominal 

Coil 

Operate 

Reverse 



Coil 

Resistance 

Voltage 

Operate 


Ordering 

Voltage 

-1-10% 

at 20°C 

Voltage at 

List 

Code 

(VDC) 

at 20"C(Q) 

(VDC) 

20‘C(VDC) 

Price 


Standard 


RA4 

1.5W-K 

1.5 

11 

+ 1.0 

0.15 

$ 9.81 

RA4 

3W-K 

3 

45 

+ 2.0 

0.3 

$ 9.81 

RA4 

4.5W-K 

4.5 

101 

+ 3.0 

0.45 

$ 9.81 

RA4 

5W-K 

5 

125 

+3.4 

0.5 

$ 9.81 

RA4 

6W-K 

6 

180 

+ 4.1 

0.6 

$ 9.81 

RA4 

9W-K 

9 

405 

+ 6.1 

0.9 

$ 9.81 

RA4 

12W-K 

12 

720 

+ 8.2 

1.2 

$ 9.81 

RA4 

18W-K 

18 

1620 

+ 12.3 

1.8 

$ 9.81 

RA4 

24W-K 

24 

2880 

+ 16.4 

2.4 

$ 9.81 

RA4 

48W-K 

48 

11520 

+32.9 

4.8 

$11.77 

RA4 

1.5WIV1-K 

1.5 

5.63 

+ 1.0 

0.15 

$ 9:32 

RA4 

3WIVI-K 

3 

22.5 

+ 2.0 

0.3 

$ 9.32 

RA4 

4.5WM-K 

4.5 

50,6 

+ 3.0 

0.45 

$ 9.32 

RA4 

5WM-K 

5 

62.5 

+ 3.4 

0.5 

$ 9.32 

RA4 

6WM-K 

6 

90 

+ 4.1 

0.6 

$ 9.32 

RA4 

9WIV1-K 

9 

203 

+ 6,1 

0.9 

$ 9.32 

RA4 

12WM-K 

12 

360 

+ 8.2 

1.2 

$ 9.32 

RA4 

18WIVI-K 

18 

810 

+ 12.3 

1.8 

$ 9.32 

RA4 

24WM-K 

24 

1440 

16.4 

2.4 

$ 9.32 

RA4 

48WM-K 

48 

5760 

32.9 

4.8 

$11.19 


Single winding latching 


RA4L 

1.5W-K 

1.5 

25 

+ 1.0 

-1.0 

$10.21 

RA4L 

3W-K 

3 

100 

+ 2.1 

-2.1 

$10.21 

RA4L 

4.5W-K 

4.5 

225 

+ 3.1 

-3.1 

$10.21 

RA4L 

5W-K 

5 

278 

+ 3.5 

-3.5 

$10.21 

RA4L 

6W-K 

6 

400 

+ 4.2 

-4.2 

$10.21 

RA4L 

9W-K 

9 

900 

+ 6.3 

-6.3 

$10.21 

RA4L 

12W-K 

12 

1600 

+ 8.4 

-8.4 

$10.21 

RA4L 

18W-K 

18 

3600 

+ 12.6 

-12.6 

$10.21 

RA4L 

24W-K 

24 

6400 

+ 16.8 

-16.8 

$10.21 

RA4L 

48W-K 

48 

25600 

+ 33.6 

-33.6 

$12.17 

RA4L 

1.5WM-K 

1.5 

12.5 

+ 1.0 

-1.0 

$ 9.72 

RA4L 

3WM-K 

3 

50 

+ 2.0 

-2.0 

$ 9.72 

RA4L 

4.5WM-K 

4.5 

113 

+ 3.1 

-3.1 

$ 9.72 

RA4L 

5WM-K 

5 

139 

+ 3.4 

-3.4 

$ 9.72 

RA4L 

6WM-K 

6 

200 

+ 4.1 

-4.1 

$ 9.72 

RA4L 

9WM-K 

9 

450 

+ 6.2 

-6.2 

$ 9.72 

RA4L 

12WM-K 

12 

800 

+ 8.2 

-8.2 

$ 9.72 

RA4L 

18WM-K 

18 

1800 

+ 12.4 

-12.4 

$ 9,72 

RA4L 

24WM-K 

24 

3200 

+ 16.5 

-16.5 

$ 9.72 

RA4L 

48WM-K 

L«_ 

12800 

+ 33.0 

-33.0 

$11.59 


Double winding latching 


RA4L 

D1.5W-K 

1.5 

P/S 

12.5 

+ 1.0 

+ 1.0 

$10.35 

RA4L 

D3W-K 

3 

P/S 

50 

+ 2.0 

+ 2.0 ■ 

$10.35 

RA4L 

D4.5W-K 

4.5 

P/S 

113 

+ 3.1 

+ 3.1 

$10.35 

RA4L 

D5W-K 

5 

p/s 

139 

+ 3.4 

+ 3.4 

$10.35 

RA4L 

D6WK 

6 

p/s 

200 

+ 4.1 

+ 4.1 

$10.35 

RA4L 

D9W-K 

9 

p/s 

450 

+ 6.2 

+ 6.2 

$10.35 

RA4L 

D12W-K 

12 

p/s 

800 

+ 8.2 

+ 8.2 

$10.35 

RA4L 

018W-K 

18 

p/s 

1800 

+ 12.4 

+ 12.4 

$10.35 

RA4L 

D24W-K 

24 

p/s 

3200 

+ 16.5 

+ 16.5 

$10.35 

RA4L 

D48W-K 

48 

p/s 

12800 

+ 33.0 

+33.0 

$12.30 

RA4L 

D1.5WM-K 

1.5 

p/s 

6.3 

+ 1.0 

+ 1.0 

$ 9.86 

RA4L 

D3WIVI-K 

3 

p/s 

25 

+ 2.0 

+ 2.0 

$ 9.86 

RA4L 

D4.5WM-K 

4.5 

p/s 

56 

+ 3.0 

+ 3.0 

$ 9.86 

RA4L 

D5WM-K 

5 

p/s 

69 

+ 3.3 

+3.3 

$ 9.86 

RA4L 

D6WIV1-K 

6 

p/s 

100 

+ 4.0 

+ 4.0 

$ 9.86 

RA4L 

D9V/M-K 

9 

p/s 

225 

+ 6,0 

+ 6.0 

$ 9.86 

RA4L 

D12WM-K 

12 

p/s 

400 

+ 8.0 

+ 8.0 

$ 9.86 

RA4L 

D18WM-K 

18 

p/s 

900 

+ 12,0 

+ 12.0 

$ 9.86 

RA4L 

D24WM-K 

24 

p/s 

1600 

+ 16.0 

+ 16.0 

$ 9.86 

RA4L 

D48WM-K 

48 

p/s 

6400 

+32.0 

+ 32.0 

$11.72 


Notes 

• As to the positive (+) symbol of each value, such as working voltage, positive 
working voltage, open voltage and reverse working voltage, positive ( + ) elec¬ 
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. 

• Reverse working voltage for wirewound latch type. 

As to the negative ( —) symbol, positive (4-) electrode of power source should 
be connected to negative (—) terminal of pin arrangements. 
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4500 


RELAYS 


4500 


TAhAMISAWA Sub Miniature RF 

ELECTRIC co^ LTD. Printed Circuit Board Relays 


UM RELAY 

0.1 Amp SPOT W —0.449" 

L—0.787", H—0.394" 

CONTACT DATA 

Arrangement — 1 form C (SPOT bifurcated) 

Ratings — 24V DC 10 mA, IW at 900 MHz 
Resistance — 100 mo max. (initial vaiue) 

Max. Current — 100 mA DC 
Max. Voltage — 30V DC 
Max. Power — IW DC, lOW at 900 MHz 
Life Expectancy — Mechanical: 1,000,000 operations min. 

Electrical: 300,000 operating min. at rated ioad 



COIL DATA 

Voltage —1.5 to 48V DC 
Power — (at 20°C) 


Type 

Operate 

Nominal 

Single Winding 

Non Latching 

O.IW 

(0.11Wfor48V coil) 

0.2W 

(0.22W for 48V coil) 

Single Winding 
Latching 

O.IW 

0.2W 

Double Winding 
Latching 

0.2W 

0.4W 


Operate wattage less than 70% of nominal voltage 


GENERAL DATA 

Insulation Resistance —1000 Wi min. at 500V DC (UMiL-D, except 
between P.S. Coil) 

Dielectric Strength — 500V AC between open contacts, between contacts 
and earth 

lOOOV AC between coil and other terminals 

Temperature Range -30°C +80°C at nominal voltage 

Time Value — 6 msec max. at nominal voltage (UMI Release Time 5 ms) 
Vibration Resistance — 30G (10 ^ 55 Hz) Destructive ) 

20G (1055 Hz) Unerring [ 

Shock Resistance — lOOG (6 msec) Destructive 
50G (11 msec) Unerring ) 

HIGH FREQUENCY CHARACTERISTICS 
Isolation — 60 dB min. at 900 MHz 
Insertion Loss — 1 dB max. at 900 MHz 
V.S.W.R. —1.2 max. at 900 MHZ 

(Impedance of the measuring devices is 75o) 





Must 

Release or 



Nominal 

Coil 

Operate 

Reverse 



Coil 

Resistance 

Voltage 

Operate 


Ordering 

Voltage 

±10% 

at 20’C 

Voltage at 

List 

Code 

(VDC) 

at 20'C(Q) 

(VDC) 

20'’C (VDC) 

Price 


Standard 


UMI 

3W-K 

3 

45 

+ 2.1 

+ 0.3 

$7.19 

UMI 

5W-K 

5 

125 

+ 2.1 

+0.3 

$7.19 

UMI 

6W-K 

6 

180 

+4.2 

+0.6 

$7.19 

UMI 

9W-K 

9 

405 

+6.3 

+0.9 

$7.19 

UMI 

12W-K 

12 

720 

+8.4 

+ 1.2 

$7.19 

UMI 

18W-K 

18 

1620 

+ 12.6 

+ 1.8- 

$7,19 

UMI 

24W-K 

24 

2880 

+ 16.8 

+2.4 

$7.19 

UMI 

48W-K 

48 

10472 

+33.6 

+4.8 

$8.79 


Single Winding Latching 


UMIL 

3W-K 

3 

45 

+ 2.1 

-2.1 

$7.73 

UMIL 

5W-K 

5 

125 

+ 3.5 

-3.5 

$7.73 

UMIL 

6W-K 

6 

180 

+ 4.2 

-4.2 

$7.73 

UMIL 

9W-K 

9 

405 

+ 6.3 

-6.3 

$7.73 

UMIL 

12W-K 

12 

720 

+8.4 

-8.4 

$7.73 

UMI 

18W-K 

18 

1620 

+ 12.6 

-12.6 

$7.73 

UMIL 

24W-K 

24 

2880 

+ 16.8 

-16.8 

$7.73 

UMIL 

48WK 

48 

11520 

+33.6 

-33.6 

$9.32 


Double Winding Latching 


UMIL 

3W-K 

3 

22.5 

+ 2.1 

-2.1 

$8.26 

UMIL 

5WK 

5 

62.5 

+ 3.5 

-3.5 

$8.26 

UMIL 

6WK 

6 

90 

+4.2 

-4.2 

$8.26 

UMIL 

9W-K 

9 

202.5 

+ 6.3 

-6.3 

$8.26 

UMIL 

12W-K 

12 

360 

+8.4 

-8.4 

$8.26 

UMI 

18W-K 

18 

910 

+ 12.6 

-12.6 

$8.26 

UMIL 

24W-K 

24 

1440 

+ 16.8 

-16.8 

$8.26 

UMIL 

48W-K 

48 

5760 

+33.6 

-33.6 

$9.86 


Notes 

• As to the positive (+) symbol of each value, such as working voltage, positive 
working voltage, open voltage and reverse working voltage, positive (+) elec¬ 
trode of power source should be connected to the positive (+) terminal of pin 
arrangements. 

• Reverse working voltage for wirewound latch type. 

As to the negative (—) symbol, positive (■+•) electrode of power source should 
be connected to negative (—) terminal of pin arrangements. 


UR RELAY 



CDNTACT DATA 

Arrangement—2 Form C (DPDT bifurcated contact) 
Ratlngs-24VDC 10mA, IW at 900 MHz 
Resistance— 100 mQ max. (Initial value) 

Max. Current—100 mA DC 
Max. Voltage-30 VDC 
Max. Power-IWDC. lOW at 900 MHz 
Life Expectancy— Mechanical: 1.000.000 operations min 
Electrical: 300,00(3 operations min. 


L-1.291" 

W-0.504" 

H-0.425" 


CDIL DATA 

Voltage— 1.5 to 48 VDC Power— (at 2Q°C) 


Type 

Operate 

Nominal 

Single winding non latching 
Single winding latching 
Double winding latching 

0.18W(0.2W for 48V coil) 
0.125W 

0.25W (0.28Wfor48V coil) 

0.36W (0.39W for 48V coil) 
0.25W 

0.5W (0.55W for 48V coil) 


GENERAL DATA 

Insulation Resistance—lOOOMQ min. at 500 VDC (Except between P & S 
Coil) 

Dielectric Strength— 500VAC between open contact, between contact & Shield 
terminals lOOOVAu between coil & other terminals 
Temperature Range —30°C ~+80°C at nominal voltage 
Time Value— approx. 6 ms at nominal voltage 
Vibration Resistance— 30G (10- 55Hz)... Destructive 

20G (10- 55Hz)... Unerring Dpfprpnrp wpIup 
Shock Resistance-IOOG (6ms)... Destructive Keterence value 

50G (11 ms)... Unerring 


TABLE-1 Non Latching type 


Ordering 

Code 

Nominal 

Coil 

Voltage 

(VDC) 

Coil 

Resistance 
± 10% 
at20'*C (0) 

Must 

Operate 

Voltage 

at20“C 

(VDC) 

Release or 
Reverse 
Operate 
Voltage at 

20”C (VDC) 

List 

Price 

UR1-1.5VYK 

1.5 

6.3 

+ 1.05 

+0.08 

16.38 

UR1-3V^K 

3 

25 

+2.1 

+0.15 

16.38 

UR1-4.5W-K 

4.5 

56.3 

+ 3.15 

+0.23 

16.38 

UR1-5W-K 

5 

69.5 

+3.5 

+0.25 

16.38 

URl-6VirK 

6 

100 

+4.2 

+0.3 

16.38 

UR1-9WK 

9 

225 

+ 6.3 

+0.45 

16.38 

UR1-12WX 

12 

400 

+8.4 

+0.6 

16.38 

UR1-18W-K 

18 

900 

+ 12.6 

+0.9 

16.38 

UR1-24WX 

24 

1600 

+ 16.8 

+ 1.2 

16.38 

URl-48VirK 

48 

5900 

+ 33.6 

+24 

17.98 


TABLE-2 Single winding latching type 


UR1L-1.5W-K 

1.5 

9 

+ 1.05 

-1.05 

16.52 

UR1L-3WK 

3 

36 

+ 2.1 

-2.1 

16.52 

UR1L-4.5W-K 

4.5 

81 

+ 3.15 

-3.15 

16.52 

UR1L-5WK 

5 

100 

+ 3.5 

-3.5 

16.52 

UR1L-6WK 

6 

144 

+4.2 

-4.2 

16.52 

UR1L-9W-K 

9 

324 

+ 6.3 

-6.3 

16.52 

UR1L-12W-K 

12 

576 

+8.4 

-8.4 

16.52 

UR1L-18W-K 

18 

1296 

+ 12.6 

-12.6 

16.52 

UR1L-24W-K 

24 

2304 

+ 16.8 

-16.8 

16.52 

UR1L-48W-K 

48 

9216 

+ 33.6 

-33.6 

18.82 


TABLE-3 Double winding latching type 


UR1L-D1.5W-K 

1.5 

P 

S 

4.5 

4.5 

+ 1.05 

+ 1.05 

17.05 

UR1L-D3W-K 

3 

P 

S 

18 

18 

+ 2.1 

+ 2.1 

17.05 

UR1L-D4.5W-K 

4.5 

P 

S 

40.5 

40.5 

+ 3.15 

+ 3.15 

17.05 

UR1L-D5W-K 

5 

P 

S 

50 

50 

+ 3.5 

+ 3.5 

17.05 

UR1L-D6W-K 

6 

P 

S 

72 

72 

+ 4.2 

+4.2 

17.05 

UR1L-D9W-K 

9 

P 

S 

162 

162 

+6.3 

+ 6.3 

17.05 

UR1L-D12W-K 

12 

P 

s 

288 

288 

+8.4 

+8.4 

17.05 

UR1L-D18WK 

18 

p 

s 

648 

648 

+ 12.6 

+ 12.6 

17.05 

UR1L-D24W-K 

24 

p 

s 

1152 

1152 

+ 16.8 

+ 16.8 

17.05 

UR1L-048W-K 

48 

p 

s 

4189 

4189 

+ 33.6 

+ 33.6 

18.65 


Notes • If correct polarity is not applied to the coil terminals, relay does not operate properly. 

• To release latched contact, polarity to be applied to coil terminals should be reversed. • Since 
this is the polarized relay. Confirm the relays performance in the actual circuit, prior to use. 
When relays are expected to be mounted very closely together or to be used under strong 
magnetic fields. 
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4500 


RELAYS 


4500 


TAHAMISAWA 

ELECTRIC Ca^ LTD. 


Miniature 

General Purpose Relays 


5 Amp SPOT LZ RELAY 

L_ 0.843" 

W — 0.646" 

H — 0.583" 

CONTACT DATA 
Arrangement — 1 Form C 

Material — 5A type; Gold overlay silver-nickel alloy (single) 

3A type: Gold overlay silver (single) 

lA type: Gold overlay silver-palladium alloy (bifurcated) 

Load — 5A type: 5A @ 30V DC or 120V AC, 4A @ 240V AC resistive, Vs HP 
3A type: 3A @ 30V DC or 120V AC, 2.5A @ 240V AC resistive, 

Vio HP 

lA type: lA @ 30V DC or 120V AC, resistive 

Life — Mechanical: 20 million operations minimum 

Electrical: 0.1 x 10^ operations minimum at rated load 

Timing — Operate: < 5 ms (standard type), < 6 ms (high sensitive type) 
Release: < 2 ms 

COIL DATA (@ 20®C) 

Operate Power — 210 mW (standard type), 150 mW (high sensitive type) 
Nominal Power — 450 mW (standard type), 330 mW (high sensitive type) 

Maximum Power — 1.4W 

GENERAL DATA 

Insulation Resistance — 250 Mfi at 500V DC 

Dielectric Strength — 750V AC between open contacts 
2000V AC between all other points 

Temperature Range — standard type -40°Cto 4-70°C 
sensitive type -40°C to +80°C 

Vibration Resistance — 15G (10-55 Hz) 

Shock Resistance — 15G (11 ms ±1 ms) 

Approximate Weight — 8 gr (0.28 oz.) 

Enclosure — Standard — polycarbonate 
Washable or sealed — PBT 

Surge Strength — 3000V 

Standard Coil and Contact Combinations (20^0 



Nominal 

Voltage 

Pull-In 

Voltage 

Maximum 

Con¬ 

tinuous 

Voltage 

Coil 

Resistance 

±10%, 

Ohms 

Ordering Code 

5A* 

3A 

List 

Price 

Standard types 

5 

3.25 

8.3 

56 

LZ-5H 

LZ-5 

$2.71 

6 

3.90 

9.9 

80 

LZ-6H 

LZ-6 

$2.71 

9 

5.85 

14.9 

180 

LZ-9H 

LZ-9 

$2.71 

12 

7.80 

19.8 

320 

LZ-12H 

LZ-12 

$2.71 

24 

15.6 

39.6 

1280 

LZ-24H 

LZ-24 

$2.71 

48 

28.8 

79.2 

3800 

LZ-48H 

LZ-48 

$3.06 


High sensitive types 


5 

3.25 

9.8 

80 

LZ-5HS 

LZ-5S 

$2.80 

6 

3.90 

11.7 

110 

LZ-6HS 

LZ-6S 

$2.80 

9 

5.85 

17.6 

250 

LZ-9HS 

LZ-9S 

$2.80 

12 

7.80 

23.4 

440 

LZ-12HS 

LZ-12S 

$2.80 

24 

15.6 

45.6 1 

1780 

LZ-24HS 

LZ-24S 

$2.80 


*Add $0.10 to List Price 


Latch types 


5 

3.4 

NA 

12 

LZL-5H 

LZL-5 

$4.17 

6 

4.1 

NA 

17.5 

LZL-6H 

LZL-6 

$4.17 

9 

6.2 

NA 

40 

LZL-9H 

LZL-9 

$4.17 

12 

8.1 

NA 

70 

LZL-12H 

LZL-12 

$4.17 

24 

16.2 

NA 

275 

LZL-24H 

LZL-24 

$4.17 

48 

32.3 

NA 

1000 

LZL-48H 

LZL-48 

$4.17 

60 

40.4 

NA 

1500 

LZL-60H 

LZL-60 

$4.17 


*Add $0.10 to List Price 


JY RELAYS 


5 Amp SPST-NO 
L —0.787", 

W —0.394", 

H—0.504" 

CONTACT DATA 
Arrangement — 1 Form A (SPST-N.O.) 

Material & Rating — 

JY-()H,JY-() — Gold plated silver cadmium oxide alloy 

jY-( )H — 5A, 30V DC or 250V AC resistive 
JY.()_3A, 30V DC or 250V AC resistive 

Life Expectancy — Mechanical — 20 million operations 

Electrical — 100,000 operations at rated load 



COIL DATA 

Voltage — JY-4.5 to 24V DC 
Power (at 20®C) — JY-Nominal 0.2W 
JY- Operate 0.098W 

Max. Operate (at 20®C) —70% of nominal voltage 
Duty —Continuous 

GENERAL DATA 

Insulation Resistance — Min. lOOOMf} at 500V DC 

Dielectric Strength — JY- 750V AC (50/60 Hz) between open contacts 

Surge Strength — 6000V (1 x 40/xs) 

Temperature Range (at Nominal Voltage) — 

JY- -40®C to -l-80°C — Non-carrying condition of contacts 

Time Value — Operate Max. 10ms 
Release Max. 10ms 
Weight — 5gr (Approx.) 

Enclosure — PBT 


Standard Coil and Contact Combinations 


Nominal 

Operate 

Maximum 

Continuous 

Coil 

Ordering 

List 

Voltage 

Voltage 

Voltage 

Resistance 

Code 

Price 

5 

3.5 

11.5 

125 

JY-5-H-K 

$3.73 

6 

4.2 

13.8 

180 

JY-6-H-K 

$3.73 

9 

6.3 

20.7 

405 

JY-9-H-K 

$3.73 

12 

8.4 

27.6 

720 

JY-12-H-K 

$3.73 

18 

12.6 

41.4 

1620 

JY-18-H-K 

$3.73 

24 

16.8 

55.2 

2880 

1Y-24-H-K 

$3.73 


JY Socket 


JK-4N 

$1.41 


Exclusive Sales Agent • ITT COMPONENTS • A Division 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 


ofinCorp. • FAX 714-727-2109 
• TWX: 910-595-1744 • Telex: 69-1389 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1549 











4500 


RELAYS 


4500 


TAKAMISAWA 

ELECTRIC CO^ LTD. 


Sub Miniature 
General Purpose Relays 


VG RELAY 





L — 0.925", 
W —0.386", 
H —0.984" 


CONTACT DATA 
Arrangement — 1 Form C (SPOT) 

Material & Rating — 

VG-( )H, — Silver alloy 5A 24V DC or 120V AC resistive 
VG-( ),VG-( )S —Silver alloy 3A 30V DC or 120V AC resistive 
VG-{ )L, VG-( )LS — Gold overlaid silver alloy lA 30V DC 
or 120V AC resistive 

Life Expectancy — Mechanical: 10 million operations 

Electrical: 100,000 operations at rated load 
30,000 operations at TV Rating 

COIL DATA 

Voltage — 5 to 48V DC (High sensitive type — to 24V DC) 

Power (at 20®C) — Standard type: operate 0.18 0.2W 

nominal 0.36 0.4W 

High sensitive type: operate 0,1 0.13W 

nominal 0.2 ^0.26W 

Max. Operate (at 20®C) — 70% of nominal voltage 
Duty — Continuous 

GENERAL DATA 

Insulation Resistance — Min. 1000 Mf2 at 500V DC 

Dielectric Strength — 750V AC (50/60 Hz) between open contacts 

4000V AC (50/60 Hz) between coil and contacts 
Surge Strength — 7000V (1 x 40 ms) 

Temperature Range (at Nominal voltage)— 

Standard type -40°C to+75°C1 Non-carrying condition 
High sensitive type -40°Cto +85°CJ of contacts 

Time Value (at Nominal voltage) — Operate Max. 8 ms 
Release Max. 5 ms 

Mounting — For direct printed circuit mounting on grid spacing of 

2.54 mm (0.1 in.) up to board thickness of 2 mm (0.08 In.) 
Weight — 12 gr (Approx.) 

Enclosure — PBT 


Coil Data | 

Nom. 

Coil 

Voltage 

Coil 
Resist, 
in Ohm 
-1-10% 
at 20“C 

Must 

operate 

Voltage 

20* C 


Ordering Code 

Gold Overlaid Silver Alloy 

5A 


3A 


1A 


1 Form 

List 

1 Form 

List 

1 Form 

List 

C 

Price 

C 

Price 


Price 


Standard Type 


5 

69 

3.5 

VG- 5H 

$3.60 

VG- 5 

$3.46 

VG- 5L 

$3.46 

6 

100 

4.2 

VG- 6H 

$3.60 

VG- 6 

$3.46 

VG- 6L 

$3.46 

9 

225 

6.3 

VG- 9H 

$3.60 

VG- 9 

$3.46 

VG- 9L 

$3.46 

12 

400 

8.4 

VG-12H 

$3.60 

VG-12 

$3.46 

VG-12L 

$3.46 

18 

870 

12.6 

VG-18H 

$3.60 

VG-18 

$3.46 

VG-18L 

$3.46 

24 

1450 

16.8 

VG-24H 

$3.60 

VG-24 

$3.46 

VG-24L 

$3.46 

48 

6000 

33.6 

VG-48H 

$4.44 

VG-48 

$4.31 

VG-48L 

$4.31 


High Sensitive Types 


5 

120 

3.5 

\ / 


VG- 5S 

$3.46 

VG- 5LS 

$3.46 

6 

150 

4.2 

\ / 

\ / 

VG- 6S 

$3.46 

VG- 6LS 

$3.46 

9 

325 

6.3 

v 

Y 

VG- 9S 

$3.46 

VG- 9LS 

$3.46 

12 

575 

8.4 

A 

A 

VG-12S 

$3.46 

VG-12LS 

$3.46 

18 

1400 

12.6 

/ \ 

/\ 

VG-18S 

$3.46 

VG-18LS 

$3.46 

24 

2230 

16.8 

/ \ 


VG-24S 

$3.46 

VG-24LS 

$3.46 







'\ 


L-0 551" A/AS RELAY 

W-0.354", 

H-0.197" 

CDNTACT DATA 

Arrangement~-2FormC (DPDT) 

Material— Stationary... Gold overlaid silver palladium 
Movable...Silver palladium 
Resistance— Max. lOOmfi (Initial) 

Rating-IA 30V DC or 0.5A 125V AC (Resistive) 

Life expectancy— Mechanical: Min 100'million operations 

Electrical: Min 500,000 operations at lA 30V DC 
; Min 200,000 operations at 0.5A 125V AC 

COIL DATA 

Voltages— 4.5 to 48V DC 

Power (at 20®C)— Operate 0.07W (O.llW for 24V coil) 

Nominal 0.14W (0.2W for 24V coil) 

Operate (at 20*0—70% of nominal voltage 
Duty— Continuous. 

GENERAL DATA 

Insulation resistance— Min. lOOOMfi at 500V DC 
Dielectric strength— lOOOV AC between open contact, coil-contact, adjacent 
contact 

Surge strength— 1500V 

Temperature range —40*C --i-85°C at nominal voltage 

Time Value (at nominal voltage)— Operate Max. 6mS Release Max. 4mS 

Vibration Resistance— 10 to 55Hz amplitude 3mm... Unerring ^ 

10 to 55Hz amplitude 5mm... Destructive I Reference 
Shock Resistance— 50G (11 mS)...Unerring j Value 

lOOG (6mS)... Destructive 

Enclosure—PBT 

Notes: 

• Since this is the polarized relay confirm the relays performance in the actual circuit, 
prior to use. When relays are expected to be mounted very closely together or to be used 
under strong magnetic fields. 


Single Winding Non-Latching 


Substitute AS Prefix for SMD Type 


Ordering 

Code 

Nominal 

Coil 

Voltage 

(VDC) 

Coil 

Resistance 
± 10% 
at 20* C (Q) 

Must 
Operate 
Voltage 
at 20*C 
(VDC) 

Release or 
Reverse 
Operate 
Voltage at 

20*C (VDC) 

List 

Price 

A-3W-K 

3 

64.3 

-1-2.1 

+0.3 

5.11 

A-4.5W-K 

4.5 

145 

+3.15 

+0.45 

5.11 

A-5W-K 

5 

178 

+3.5 

+0.5 

5.11 

A-6W-K 

6 

257 

+4.2 

+ 0.6 

5.11 

A-9W-K 

9 

579 

+ 6.3 

+0.9 

5.11 

A-12W-K 

12 

1028 

+8.4 

+ 1.2 

5.11 

A-18W-K 

18 

1620 

+ 12.6 

+ 1.8 

5.11 

A-24W-K 

24 

2880 

+ 16.8 

+2.4 

5.11 

A-48W-K 

48 

7680 

+33.6 

+4.8 

6.48 


Single Winding Latching 


AL-3W-K 

3 

90 

+ 2.1 

-2.1 

5.77 

AL-4.5W-K 

4.5 

203 

+ 3.15 

-3.15 

5.77 

AL-5W-K 

5 

250 

+ 3.5 

-3.5 

5.77 

AL-6W-K 

6 

360 

+ 4.2 

-4.2 

5.77 

AL-9W-K 

9 

810 

+ 6.3 

-6.3 

5.77 

AL-12W-K 

12 

1440 

+8.4 

-8.4 

5.77 

AL-18W-K ' 

18 

2160 

+ 12.6 

-12.6 

5.77 

AL-24W-K 

24 

3840 

+ 16.8 

-16.8 

6.66 


Double Winding Latching 


AL-D3W-K 

3 

P 

S 

45 

45 

+ 2.1 , 

+ 2.1 

5.99 

AL-D4.5W-K 

4.5 

P 

s 

101 

101 

+ 3.15 

+ 3.15 

5.99 

AL-D5WK 

5 

p 

s 

125 

125 

+ 3.5 

+3.5 

5.99 

AL-D6W-K 

6 

p 

s 

180 

180 

+4.2 

+ 4.2 

5.99 

AL-09W-K 

9 

p 

s 

405 

405 

+ 6.3 

+ 6.3 

5.99 

AL-D12W-K 

12 

p 

s 

720 

720 

+ 8.4 

+8.4 

5.99 

AL-D18W-K 

18 

p 

s 

1080 

1080 

+ 12.6 

+ 12.6 

5.99 

AL-D24W-K 

24 

p 

s 

1920 

1920 

+ 16.8 

+ 16.8 

5.99 
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T/^ H/iMiSA!WA Miniature Power Relays 
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VB/VS RELAY 


VF RELAY 


L—1.150" 
W — 0.508" 
H — 0.996" 


CONTACT DATA 




Arrangement— 1 Form A or C 15/10 Amp (VS) 

2 Form C 5 Amp (VB) 

Material— Silver Nickel (Standard), silver tin oxide (15A) 
Rating-5 10/15 Amp at 24V DC or 240V AC 
Ve or V3 HP 120V AC motor load 
Inrush Current — 51 or 78A at 120 V AC 
Max. Carrying Current — SPOT 14A, DPDT 7A 
Life Expectancy — Mechanical 5 million operations 
Electrical; 100,000 operations at 5 or lOA 24V DC or 240V AC 
200,000 operations at 5 or lOA 120V AC resistive 
3.5 or 7A 24V DC or 240V AC 
30,000 operations at Ve or Vz 120V AC motor load 


COIL DATA 

Nominal Voltage — 3 to 60V DC 

Power (at 20®C) -- Nominal; 0.72W Standard Type 

0.53W High Sensitive Type 
Operate; 0.35W Standard Type 

0.26W High Sensitive Type 
Maximum: 1.4W 


L~ 1.968" 
W~ 1.268" 
H-0.949" 


CONTACT DATA 

Arrangement — 1 Form A 
Material —Silver Alloy 
Rating: 



Rating 

Maximum 
Inrush Current 

Classification 

Resistive 

Motor Load 

H 

30A 250V AC 

2HP 25A 250V AC 

70A 200V AC 

IV! 

25A 250V AC 

1.5HP 20A 250V AC 

60A 200V AC 

L 

20A 250V AC 

IHP 15A 250V AC 

55A lOOVAC 



Maximum Carry Current — 30A 

Life Expectancy — Mechanical; 5 million operations 

Electrical; 200,000 operations at motor load 
100,000 operations at resistive load 

COIL DATA 

Nominal Voltage — 3 to 60V DC 


GENERAL 

Dielectric Strength — Min. lOOOV AC between open contact 

Min. 5000V AC between ail other conductors 
Insulation Resistance — Min. 1000M12 at 500V DC between conductors 
Surge Strength — 10,000V- 
Temperature Range — (TV types) -40°C to +50°C 

Standard types) -40°C to +65°C 
(Sensitive types) -40°C to +75°C 

Enclosure — Polycarbonate 


Standard Coil and Contact Combinations 




Coil 

Must 




Nominal 

Resistance 

Operate 




Voltage 

-10% at 

Voltage at 

Ordering 

List 

Type 

DC(V) 

20"C (V) 

20"C (V) 

Code 

Price 


Standard types 


SPOT 

16A 

5 

6 

12 

24 

36 

50 

200 

820 

3.5 

4.2 

8.4 

16.8 

VSB- 5TB 

VSB- 6TB 

VSB-12TB 

VSB-24TB 

$4.88 

$4.88 

$4.88 

$4.88 


5 

36 

3.5 

VS- 5TBU-E 

$3.46 

SPOT 

6 

50 

4.2 

VS- 6TBU-E 

$3.46 

lOA 

12 

200 

8.4 

VS-12TBU-E 

$3.46 


24 

820 

16.8 

VS-24TBU-E 

$3.46 


5 

36 

3.5 

VB- 5TBU-E 

$3.95 

DPDT 

6 

50 

4.2 

VB- 6TBU-E 

$3.95 

5A 

12 

200 

8.4 

VB-12TBU-E 

$3.95 


24 

820 

16.8 

VB-24TBU-E 

$3.95 


High Sensitive Types 


SPDT 

lOA 

5 

6 

12 

24 

47 

68 

270 

1100 

3.5 

4.2 

8.4 

16.8 

VS- 5STBU-E 

VS- 6STBU-E 
VS-12STBU-E 
VS-24STBU-E 

$3.69 

$3.69 

$3.69 

$3.69 


5 

47 

3.5 

VB- 5STBU-E 

$4.17 

DPDT 

6 

68 

4.2 

VB- 6STBU-E 

$4.17 

5A 

12 

270 

8.4 

VB-12STBU-E 

$4.17 


24 

1100 

16.8 

VB-24STBU-E 

$4.17 


Power (at 20®C) — Nominal: 1.2W 
Operate: 0.59W 
Maximum: 3.0W 

GENERAL DATA 

Dielectric Strength — 1200V AC between open contacts 

4000V AC between all other conductors 

Insulation Resistance — lOOOMfi (min.) at 500V DC 
Surge Voltage — 10,000V 

Timing (approx.) — Operate: 15ms at nominal 
Release: 3ms at nominal 

Temperature Range -40°C to +70°C 

Weight — 55 gr 
Vibration — 10 - 55Hz 
Shock — 20G 

Enclosure •— Polycarbonate 


Standard Coil and Contact Combinations 


Coil Data at 20° C 

Ordering Code 

List 

Price 

Nominal 

Coil 

Voltage 

Coil 

Resistance 
in Ohms 
±10% 

Must 

Operate 

Voltage 

Quick 

Connect 

Terminals 

PCB 

Coil 

Terminals 

6 

30 

4.2 

VF- 6HU 

VFB- 6HU 

$8.88 

12 

120 

8.4 

VF-12HU 

VFB-12HU 

$8.88 

24 

480 

16.8 

VF-24HU 

VFB-.24HU 

$8.88 

48 

1920 

33.6 

VF-48HU 

VFB-48HU 

$8.88 

6 

30 

4.2 

VF- 6MU 

VFB- 6MU 

$8.17 

12 

120 

8.4 

VF-12IVIU 

VFB-12MU 

$8.17 

24 

480 

16.8 

VF-24IVIU 

VFB-24MU 

$8.17 

48 

1920 

33.6 

VF-48MU 

VFB-48MU 

$8.17 

6 

30 

4.2 

VF- 6LU 

VFB- 6LU 

$7.55 

12 

120 

8.4 

VF-12LU 

VFB-12LU 

$7.55 

24 

480 

16.8 

VF-24LU 

VFB-24LU 

$7.55 

48 

1920 

33.6 

VF-48LU 

VFB-48LU 

$7.55 
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High VDftage Relays 

KILOVAC, THE WORLD’S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 


THE WORLD’S LEADING SUPPLIER 
OF HIGH VOLTAGE 
SWITCHING DEVICES 

For over two decades, Kilovac Corporation 
has been exclusively dedicated to the design 
and manufacture of vacuum and gas-filled 
high voltage relays, switching and power 
control devices. 

Today Kilovac is recognized as the 
world’s leading supplier of proprietary high 
voltage switching devices for a broad range 
of critical applications. 

Kilovac pioneered the development of 
special high voltage relays for heart defibril¬ 
lators and remains the leading supplier for 
relays in this market. Kilovac relays have 
been to the moon In the Lunar Rover Vehicle 
and to the depths of the sea on nuclear 
submarines. 

I VOLTAGE: 1 |-270Vdc 


KILOVAC CAN QUICKLY MEET 
YOUR REQUIREMENTS 

The key to Kilovac’s success has been its 
ability to respond quickly to customer 
requirements; to develop special relays or 
modifications to standard relays for unique 
requirements; and to deliver reliable prod¬ 
ucts promptly. 

Major advances in manufacturing tech¬ 
nology allow Kilovac to provide high quality 
vacuum relays at an affordable price. 

Kilovac designs and manufactures vac¬ 
uum and gas-filled switching devices with 
ratings from 48V to 200,000V, In single, dou¬ 
ble and 4-pole styles. 

A wide variety of special modifications 
can be made to Kilovac’s existing product 
line allowing you to meet unique require¬ 
ments at very competitive prices. 

-1-3.5 kV-1- 





YOU CAN RELY ON KILOVAC TO 
MEET YOUR REQUIREMENTS 

Kilovac’s vertically integrated manufacturing 
facility allows it to quickly accommodate 
special modification and design, build, and 
test relays and other switching devices for 
unique applications. 

Kilovac offers its customers a full twelve 
month warranty on all its products. 

Engineering samples can frequently be 
supplied for test and evaluation in your cir¬ 
cuits and for your use with your specific 
applications. 

Don’t experiment with high voltage 
switching devices... rely on the proven 
experience of Kilovac Corporation. 



Kilovac Part No. 

AP81A 

AP44A 

HC-1 

HC-3 

HC-5^ 

K41A 

K41B 

K41C 

K41P 

Contact Arrangement 

SPST-NO 

SPST-NO 

SPOT 

SPOT 

SPOT 

SPST-NO 

SPST-NC 

SPOT 

LATCH 

Rated Operating Voltage 
(kVdc or 60 Hz peak) 

.270 Vdc 

.270 Vdc 

3.5 

3.5 

3.5 

5 

5 

5 

5 

Test Voltage (kVdc) 

1.5 

1.5 

5 

5 

5 

6 

6 

6 

6 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

5 

45 

25 

18 

8 

15 

15 

15 

15 

Recommended for 

Power Switching 

YV5A 

YM5A 

N 

Y’ 

Y’ 

Y’ 

Y’ 

Y’ 

N 

Contact Resistance, 
max (ohms) 

.025 

.025 

.010 

.020 

.5^ 

.020 

.020 

.020 

.020 

Operate Time, max (ms) 

10 

15 

6 

6 

6 

10 

10 

10 

6 

Coil Resistance 
(ohms +10% @ 20°C) 

290 

180 

335 

335 

335 

290 

290 

290 

80 

Coil Voltage^ 

(Vdc, nominal) 

28 

28 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

Nominal Dimensions 
(inches) 

2.25 L 

X .75 H 

.75 D 

X 2.5 H 

.75 D 

X 1.5 H 

.75 D 

X 1.5 H 

.75 0 

X 1.5H 

.65 D 

X 1.7H 

.65 D 

X 1.7H 

.65 D 

X 2.1 H 

.65 D 

X 1.7H 

Nominal Weight (oz) 

3 

1.8 

1 

1 

1 

1 

1 

1 

1 

Mounting Style 

PC 

Flange 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Flange 

Flange 

Flange 

Flange 


(1) Suitable for power switching. Contact factory for details. 

(2) Gas filled for power switching on the “make”. 

(3) Operation in oil. 

Send for KHovdc catalog 
Kilovac Corporation 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560 • TWX 910-336-1141 • FAX (805) 684-9679 


(4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 

(5) 12 Vdc and 115 Vdc coils available on request. 

(6) When encapsulated, 35 kV operate, 37 kV test voltage. 
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4500 


High Voltage Relays 

KILOVAC, THE WORLD’S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 


Typical high voltage relay applications 
are listed below: 

COMMUNICATIONS-H.F. SSB radio, 
digital antenna couplers and tuners, 
transmit/receive switching. 

TEST EQUIPMENT-Electrostatic dis¬ 
charge testing, dielectric testing, cable 
and harness testing. 

AEROSPACE POWER SWITCHING- 
Aircraft, space systems, submarine 
and ground equipment where 48 Vdc, 
155 Vdc, 270 Vdc and 20 KHz switching 
and control is required. 

I VOLTAGE: ] |-5kV —\- 


TYPICAL APPLICATIONS 

RADAR-Pulse forming networks, mod¬ 
ulators/transmitters, TWT and klystron 
switching. 

GENERAL-Safety interlock applica¬ 
tions, high voltage power supplies, 
polarity reversal, nuclear instrumenta¬ 
tion, switching in explosive or corrosive 
atmospheres. 

LASERS-Pulse forming network dis¬ 
charge, safety interlock, simmer circuit 
Isolation, Pockels cell Isolation. 


8kV 


SEMICONDUCTOR PROCESSING 
PLASMA ETCHING-Multiple target 
switching. 

HIGH INTENSITY LIGHTING 
SYSTEMS 

MEDICAL INSTRUMENTS-Heart 

defibrillators, surgical lasers, mag¬ 
netic resonance imaging (MRI), 
Electrophoresis. 


flCkV-^ 



Kilovac Part No. 

K40P 

K47A 

K47B 

HC-2 

HC-4 

H-18 

K81B 

K81C 

K81A 

Contact Arrangement 

LATCH 

SPST-NO 

SPST-NC 

SPOT 

SPOT 

DPDT 

SPST-NC 

SPOT 

SPST-NO 

Rated Operating Voltage 
(kVdcoreO Hz peak) 

5 

8 

8 

8 

8 

8 

8 

8 

10 

Test Voltage (kVdc) 

6 

9 

9 

10 

10 

10 

10 

10 

11 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

15 

12 

12 

25 

15 

10 

10 

10 

10 

Recommended for 

Power Switching 

N 


r 

N 


r 

Y’ 

Y^ 

Y’ 

Contact Resistance, 
max (ohms) 

.020 

.030 

.030 

.010 

.020 

.020 

.050 

.050 

.050 

Operate Time, max (ms) 

1 

10 

10 

6 

6 

15 

10 

10 

10 

Coil Resistance 
(ohms±10%@20X) 

80 

920 

920 

335 

335 

250 

290 

290^ 

290 

Coil Voltage^ 

(Vdc, nominal) 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

Nominal Dimensions 
(inches) 

.65 D 

X 1.7H 

.65 D 

X 1.82 H 

.65 D 

X 1.82 H 

1.13D 

X 1.88 H 

1.13D 

X 1.88H 

1.5D 

X 1.97 H 

2.25 L 

X .75 H 

2.5 L 

X .75 H 

2.25 L 

X .75 H 

Nominal Weight (oz) 

1 

.6 

.6 

1.25 

1.25 

4 

1.5 

2.0 

1.5 

Mounting Styie 

Flange 

Flange 

Flange 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

PC 

PC 

PC 


(1) Suitable for power switching. Contact factory for details. 

(2) Gas filled for power switching on the “make”. 

(3) Operation in oil. 

Send for Kilovac catalog 
Kilovac Corporation 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560 • TWX 910-336-1141 • FAX (805) 684-9679 


(4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 

(5) 12 Vdc and 115 Vdc coils available on request. 

(6) When encapsulated, 35 kV operate, 37 kV test voltage. 

KllOVQC* 
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High VDitage Relays 

KILOVAC, THE WORLD’S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 


FEATURES OF VACUUM AND GAS-FILLED RELAYS 


Smaller size for a given voltage/ 
current rating 

Extremely low and stable contact 
resistance in vacuum relays 
No contact oxidation due to arcing 
Faster operate times 
High resistance to thermal and 
mechanical shock 
Capable of switching high inrush 
currents using gas filled relays 


Safe use in explosive or corrosive 

atmospheres 

No contact maintenance 

Usable at frequencies above 30 MHz 

Rapid arc extinguishment for power 

switching in vacuum relays 

Can be mounted in any orientation 


I VOLTAC^E: 1 |-10kV-1-12kV 


15 kV 





Kilovac Part No. 

K43A 

K43B 

K43C 

H-14 

H-16 

H-8 

KC-2 

KC-8 

KC-11 

Contact Arrangement 

SPST-NO 

SPST-NC 

SPOT 

DPDT 

DPDT 

SPDT 

SPDT 

SPDT 

SPDT 

Rated Operating Voltage 
(kVdcor 60 Hz peak) 

10 

10 

10 

12 

12 

15 

15 

15 

15 

Test Voltage (kVdc) 

11 

11 

11 

15 

15 

20 

17 

17 

17 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

15 

15 

15 

30 

30 

15 

50 

30 

50 

Recommended for 

Power Switching 

Y’ 


Yi 

Y^ 

Y^ 

Y’ 

N 

Y^ 

N 

Contact Resistance, 
max (ohms) 

.020 

.020 

.020 

.015 

.030 

.015 

.012 

.025 

.012 

Operate Time, max (ms) 

10 

10 

10 

20 

20 

15 

15 

15 

15 

Coll Resistance 
(ohms±10%@20°C) 

290 

290 

290 

120 

120 

265 

250 

180 

250 

Coil Voltage^ 

(Vdc, nominal) 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

Nominal Dimensions 
(inches) 

.65 D 

X 2.18H 

.65 D 

X 2.18 H 

.65 D 

X 2.62 H 

1.8 D 1.03 D 1 D 

X 2.77 H X 3.26 H x 3 H 

1.37D 

X 2.26 H 

1.37D 

X 2.26 H 

1.37 D 

X 2.26 H 

Nominal Weight (oz) 

1 

1 

1 

8 

5 

3 

3 

3 

3 

Mounting Style 

Flange 

Flange 

Flange 

Thr’ded 

Base 

Thr’ded Thr’ded 

Base Base 

Flange 

Flange 

Thr’ded 

Base 

(1 ) Suitable for power switching. Contact factory for details. 

(2) Gas filled for power switching on the “make”. 

(3) Operation in oil. 



(4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 

(5) 12 Vdc and 115 Vdc coils available on request. 

(6) When encapsulated, 35 kV operate, 37 kV test voltage. 


Send for Kilovac catalog 
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High NAsItage Relays 

KILOVAC, THE WORLD’S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 


All Kilovac relays have either a 
vacuum or gas dielectric. Both have the 
obvious benefit of providing high volt¬ 
age isolation in a small package, but 
each has unique characteristics which 
should be considered. 


VACUUM AS A DIELECTRIC 

A vacuum is, in many ways, the 
ideal dielectric. Since most high voltage 
arcs are Initiated by the ionization of the 
insulating medium, absence of any 
such media (i.e., a hard vacuum) pro¬ 
duces the greatest possible isolation 
between contact electrodes. In a vac¬ 
uum of 10 ® mm of mercury, dielectric 
strengths can be achieved on the order 
of 2000 V/mil. A vacuum dielectric has 
the additional advantage of providing 
an inert, non-oxidizing atmosphere In 
which high voltage contacts operate. 

The chief advantage In using a 
vacuum relay is that it has low and sta¬ 
ble contact resistance over the life of 
the relay. 


GAS AS A DIELECTRIC 

Because of the arc suppression 
characteristics of electronegative gas, 
gas-filled relays are generally more 
suitable for power-switching on the 
“make” or N.O. contacts, as used in the 
capacitive discharge of heart defibrilla¬ 
tor circuits or pulsed lasers. 

When the relay is switched, ioniza¬ 
tion of the gas causes electrical conti¬ 
nuity to occur before mechanical 
continuity is achieved. Thus, contact 
bounce may occur without Interruption 
of the circuit If cirduit voltage Is above 
3500 volts. This phenomenon contrib¬ 
utes to the long life gas-filled relays 
demonstrate in capacitive discharge 
circuits. 


VOLTAGE: | 


15 kV 


20 kV—^ 



Kilovac Part No. 

KC-12 

KC -152 

KC-16=^ 

K60C^ 

K46A 

K46B 

K46C 

H-26 

H-19 

Contact Arrangement 

SPOT 

SPOT 

SPDT 

SPDT 

SPST-NO 

SPST-NC 

SPDT 

4PDT 

DPDT 

Rated Operating Voltage 
(kVdc or 60 Hz peak) 

15 

15 

15 

15® 

15 

15 

15 

15 

20 

Test Voltage (kVdc) 

17 

17 

17 

17 

17 

17 

17 

17 

25 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

30 

12 

12 

10 

45 

45 

45 

30 

30 

Recommended for 

Power Switching 

Y’ 

Y' 

Y’ 

Y^ 

Y’ 

Y’ 

Y’ 

Y^ 

Y 

Contact Resistance, 
max (ohms) 

.025 

1.0" 

1.0" 

1.0" 

.010 

.010 

.010 

.020 

.015 

Operate Time, max (ms) 

15 

15 

15 

15 

10 

10 

10 

30 

30 

Coil Resistance 
(ohms ± 10% @ 20°C) 

180 

180 

180 

125 

290 

290 

290 

130 

225 

Coil Voltage^’ 

(Vdc, nominal) 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

Nominal Dimensions 
(inches) 

1.37 D 

X 2.26 H 

1.37 D 

X 2.26 H 

1.37 D 

X 2.26 H 

1.00 D 

X 2.50 H 

.75 D 

X 2.5 H 

.75 D 

X 2.5 H 

.75 D 

X 3.17H 

2.3 D 

X 3.92 H 

2.28 D 

X 3.25 H 

Nominal Weight (oz) 

3 

3 

3 

3.3 

1.8 

1.8 

2.2 

16 

7 

Mounting Style 

Thr’ided 

Base 

Flange 

Thr’ded 

Base 

Thr’ded 

Base 

Flange 

Flange 

Flange 

Thr’ded 

Base 

Thr’ded 

Base 


(1) Suitable for power switching. Contact factory for details. (4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 

(2) Gas filled for power switching on the “make”. (5) 12 Vdc and 115 Vdc coils available on request. 

(3) Operation in oil. (6) When encapsulated, 35 kV operate, 37 kV test voltage. 


Send for Kilovac catalog 
Kilovac Corporation 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560 • TWX 910-336-1141 • FAX (805) 684-9679 
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High VDitage Rela^ 

KILOVAC, THE WORLD’S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 


POWER SWITCHING 

For proper relay performance in 
hot switching applications, the conse¬ 
quences of the circuit conditions must 
be assessed for each unique applica¬ 
tion. It is therefore essential that Kilovac 
be as fully informed as possible when 
recommending relays for hot switching 
applications. To select the proper relay, 
the following information should be 
supplied to the Kilovac Sales Engineer: 

a. Type of Load 

b. Current and voltage values to be 
switched. If capacitive discharge, peak 
current and RC time constant values 
are needed. 

c. Repetition rate or frequency of 
operation desired 

I VOLTAGE: ] |- 


d. Expected life span 
Frequently, the only way to deter¬ 
mine whether a relay will survive a par¬ 
ticular power switching application is to 
test It in the circuit. These tests ideally 
can be performed in the customer’s cir¬ 
cuit or, if that is not possible, in Kilovac’s 
well-equipped test lab. 

270 VDC APPLICATIONS 

Not all high-voltage relays are 
used in truly high-voltage applications. 
Consider, for example, aerospace 
power distribution systems. Studies 
have shown that 270-volt dc systems 
offer improvements in reliability, main¬ 
tenance cost, reduced fuel consump- 

-25 kV— 


tion, weight and life cycle cost com¬ 
pared to conventional 28 Vdc and 115/ 
200 volt, 400-hertz ac systems. 

Conventional switching devices 
currently used with 28-volt dc or 115/ 
200 volt, 400-hertz ac systems will 
require major modifications in order to 
reliably switch 270-volt dc circuits. 
These modifications will result in unde¬ 
sirably large and heavy units, making 
them impractical for the intended appli¬ 
cation. The use of vacuum as an Insu¬ 
lating medium to switch 270-volt dc 
loads provides a significant increase in 
performance and reliability without the 
penalty of increased size and weight. 





Kilovac Part No. 

H-17 

KC-22 

KC-32 

KC-282 

KC-382 

KC-30 

K62A 

K62B 

K62C 

Contact Arrangement 

SPOT 

SPST-NO 

SPST-NC 

SPST-NO 

SPST-NC 

SPST-NO 

SPST-NC 

SPOT 

SPST-NO 

Rated Operating Voltage 
(kVdc or 60 Hz peak) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

Test Voltage (kVdc) 

30 

28 

28 

28 

28 

28 

30 

30 

30 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

30 

65 

45 

30 

15 

55 

30 

30 

30 

Recommended for 

Power Switching 


Y’ 

r 

Y’ 

Y 

N 

Y’ 

Y 

Y 

Contact Resistance, 
max (ohms) 

.015 

.005 

.010 

1 .0" 

1 .0" 

.010 

.025 

.025 

.025 

Operate Time, max (ms) 

25 

18 

18 

18 

18 

18 

15 

15 

15 

Coil Resistance 
(ohms±10%@20°C) 

120 

120 

120 

120 

120 

120 

125 

125 

125 

Coil Voltage^ 

(Vdc, nominal) 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

Nominal Dimensions 
(inches) 

2.38 D 
X3.57H 

1.31 Sq 

X 4.0 H 

1.31 Sq 
X4.0H 

1.31 Sq 

X 4.0 H 

1.31 Sq 
X4.0H 

1.31 Sq 

X 4.0 H 

1.98 D 

X 2.8 H 

1.98 D 

X 2.8 H 

1.98 D 

X 2.8 H 

Nominal Weight (oz) 

5 

10 

10 

10 

10 

10 

12 

12 

12 

Mounting Style 

Flange 

Thrd’ed 

Base 

Thrd’ed 

Base 

Thrd’ed 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 


(1) Suitable for power switching. Contact factory for details. 

(2) Gas filled for power switching on the “make”. 

(3) Operation in oil. 

Send for Kilovac catalog 
Kilovac Corporation 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560 • TWX 910-336-1141 • FAX (805) 684-9679 


(4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 

(5) 12 Vdc and 115 Vdc coils available on request. 

(6) When encapsulated, 35 kV operate, 37 kV test voltage. 
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High \A3ttage Relays 

KILOVAC, THE WORLD’S LEADING SUPPLIER OF HIGH VOLTAGE SWITCHING DEVICES. 


KILOVAC MEDICAL RELAYS 

Since 1964 Kilovac has produced 
and delivered thousands of high volt¬ 
age relays especially designed for 
heart defibrillators, for use in hospital 
models as well as portable units. 

The small size and high reliability 
of Kilovac medical relays make them 
Ideally suited for use In portable battery 
operated equipment. 

Kilovac produces several models 
of patient, safety discharge, and ECG 
relays as well as multifunction relays 
capable of performing all of the switch- 

I VOLTAGE: 28 kV- 


ing requirements In defibrillators and 
other types of medical Instrumentation. 
A variety of contact configurations Is 
available: SPST-NO, SPST-NC, SPOT, 
and DPDT This flexibility, coupled with 
Kilovac’s extensive application experi¬ 
ence and technical support capability, 
ensures design engineers of a relay 
suited to their precise requirement. 

Kilovac maintains an on-going reli¬ 
ability test program to ensure that all 
relays continue to perform reliably time 
after time. Typically, relays are tested 
using a circuit with a 50 ohm load, an 

-30 kV-1-35 


inductor, and discharging 360 joules of 
energy from a capacitor charged to 
5000 volts. Subsequent analysis indi¬ 
cates a reliability of the patient relays of 
99.9% at 5000 operations. They are 
pressurized with an electro-negative 
gas which provides the arc-quenching 
characteristics so important In capaca- 
tive discharge applications. 

It is Kilovac’s policy to seek cus¬ 
tomer approval of any proposed 
changes relating to form, fit or function 
to a medical relay, as required by the 
FDA for Critical Components. 

-1— 50 kV -|-100 kV-^ 



Kilovac Part No. 

KC-20 

H-23 

H-24 

K61A2 

K61B^ 

K61C^ 

H-35 

H-25 

K52C"" 

Contact Arrangement 

SPST-NO 

SPST-NC 

SPST-NO 

SPST-NO 

SPST-NC 

SPDT 

SPST-NO 

SPDT 

SPST 

Rated Operating Voltage 
(kVdcorGO Hz peak) 

28 

30 

30 

35 

35 

35 

35 

50 

100 

Test Voltage (kVdc) 

30 

35 

35 

40 

40 

40 

40 

60 

110 

Continuous carry current 
contacts closed, max 
(amps dc or 60 Hz peak) 

110 

30 

30 

14 

14 

14 

10 

30 

1 

Recommended for 

Power Switching 

N 


Y 

r 

Y' 

Y^ 

Y^ 

Y’ 

N 

Contact Resistance, 
max (ohms) 

.005 

.015 

.015 

.5^ 

. 5 * 

.5^ 

.015 

.015 

2 ^ 

Operate Time, max (ms) 

18 

30 

30 

15 

15 

15 

30 

60 

30 

Coil Resistance 
(ohms±10%@20°C) 

120 

120 

120 

125 

125 

125 

50 

120 

28 

Coil Voltage^ 

(Vdc, nominal) 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

Nominal Dimensions 
(inches) 

1.31 Sq 

X 4.0 H 

2D 

X 3.62 H 

2D 

X 3.62 H 

1.98 D 

X 2.8 H 

1.98 D 

X 2.8 H 

1.98 D 

X 2.8 H 

8.4 L 

X 6.03 H 

3D 

X 7.5 H 

3.8 D 

X 6.0 H 

Nominal Weight (oz) 

10 

7 

7 

12 

12 

12 

15 

30 

28 

Mounting Style 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 

Thr’ded 

Base 


(1) Suitable for power switching. Contact factory for details. (4) Contact resistance in gas filled relays is tested at 28 Vdc and 1 amp. 

(2) Gas filled for power switching on the “make”. (5) 12 Vdc and 115 Vdc coils available on request. 

(3) Operation in oil. (6) When encapsulated, 35 kV operate, 37 kV test voltage. 


Send for Kilovac catalog 
Kilovac Corporation 

P.O. Box 4422EM, Santa Barbara, CA 93140 USA 
(805) 684-4560 • TWX 910-336-1141 • FAX (805) 684-9679 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 



ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

(213)452^1229 W 


TOGGLE SWITCHES I 

5 I 


PHOTOELECTRICS J 


LIQUID LEVEL 
CONTROLS 



CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfielci 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
5 Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-T rol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 

LAMPS & LED 

IDI 

lEE 

JKL 

Leecraft 

Lumex 

Stanley 

Sylvania 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


POTS & RESISTORS 

Clarostat 

Ohmite 


SOLENOID 

Dormeyer 
Guardian 
Line Electric 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

T riad 

U.T.C. 


WIRE, WIRING 
DEVICES & HWR. 

Alpha 

Belden 

Buchanan 

Electrovert 

Havey Hubbell 

Iboco 

H.H. Smith 

Modor 

Panduit 

Pomona 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 



INDICATOR LIGHTS 






OVER 8,000,000 RELAYS & SWITCHES IN STOCK 


Aromat 




GORDOS 

CORPORATION 


MASTER DISTRIBUTORS JSTOPL MASTER DISTRIBUTORS 


( 415 ) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


( 213 ) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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LEACH 

SUBMINIATURE RELAYS 


Quick Reference Guide 

Leach products have been setting the standards in both technology and reliability 
for 70 years. Our products are aboard virtually every major U.S. airborne and 
commercial program involving aircraft, missiles, satellites and space launch vehicles 
as well as submarines, ships, tanks, and ground vehicles. This guide describes our 
relay product line ranging from 5 amp dry circuit subminiatures to 400 amp power 
contactors and time delay relays. 


Dry Circuit to 12 Amp 

I C APU®corporation 
LlMUm relay group 

SUBMINIATURE DIVISION 


Contact Baling (Any^ 


5915 AVALON BLVD., LOS ANGELES, CA 90003 
FAX (213) 234-6461 ■ TWX (910) 321-2303 

SALES DEPT. DIRECT LINE (213) 232-8228 


Low Level to 5A, 2PDT 
Non-Latch & Latch 
Series X, XL, XA 

Series III design. 

5 mounting & 3 terminal types. 

0.810"x 0.410"x 0.640" 

Designed to MIL-R-6106. 

Sockets available: SO-1064-001 (Non-Latch) DC Coil 
SO-1064-003 (Latch) DC Coil 
SO-1064-0444 (Non-Latch) AC Coil 


Low Level to 5A, 4PDT 
Non-Latch & Latch 
Series X YL, YA 

Series III design. ^ 

5 mounting & 3 terminal types. 

0.810"x 0.810"x 0.640" 

Designed to MIL-R-6106. 

Sockets available: SO-1066-001 (Non-Latch) DC Coil 
SO-1066-003 (Latch) DC Coil 
SO-1066-10385 (Non-Latch) AC Coil 


Low Level to 10A, 1P0T 
Non-Latch & Latch 
Series XC, XCL 

Series III design. 

5 mounting & 3 terminal types. 
0.810"x 0.410"x 0.640" 

Designed to MIL-R-6106. 

Sockets available: SO-1064-10425 
(Non-Latch) 






Low Level to 10A, 3PDT 
Non-Latch & Latch 
Series YC, YCL, YCA 

Series ill design. 

5 mounting & 3 terminal types. 

0.810"x 0.810"x 0.640" 

Designed to MIL-R-6106. 

Sockets available: SO-1065-001 (Non-Latch) DC Coil 
SO-1065-003 (Latch) DC Coil 
SO-1065-10392 (Non-Latch) AC Coil 


Low Level to 12A, 2PDT _ 

Non-Latch & Latch 

Series J, JA, JL ■ 

Balanced Force* design. ■ 

5 mounting & 4 terminal types. M 

DC — 1.015" x 0.515" X 1.000" «« 

AC — 1.015" X 0.515" x 1.125" 

Non-Latch applicable to MS27401. 

Latch applicable to MS27744, M6106/50. 

Sockets available: 

SO-1049-8309 (#16 Crimp) (Non-Latch) DC Coil 
SO-1049-8987 (#20 Crimp) 

SO-1049-8772 (#16 Crimp) AC'115 VAC 
SO-1049-8774 (#16 Crimp) 28 VAC 
SO-1055-8690 (#16 Crimp) (Latch) DC Coil 




Same as 
DC 

except 
inductive 
is 5A 

and motor 
is 3A 



mm 

6 VDC 

30 

12 

125 

28 

500 

48 

1600 


30 .56 

oz. 

70 to (16 g) 
3000 
Hz 


Same as 
DC 

except 
inductive 
is 5A 

and motor 
is 3A 


DCUtdt 

28 VDC 1 730"“ 


400 Hz 
115 

50-400 Hz 
115/28 

6 VDC 
12 
28 
I 48 


30 1.06 

oz. 

70 to (30 g) 
3000 
Hz 


28 VDC I 600 

400 Hz L Max^ 
115 .040 

50-400 Hz 

115/28 .030/.120 


28 VDC 730 


70 to (16 g) 
3000 
Hz 


30 1.09 

oz. 

70 to (31 g) 
3000 
Hz 


DC Latch 


400 Hz I, Max. 
115 .040 

50-400 Hz 

115/28 I ■03Q/.120 
DCNoi 

12 80 

28 320 


1 200 30 1.4 

oz. 

(40 g) 


1, Max. 
.040/.240 

15 

.024/.100 



EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1559 




4500 


RELAYS 


4500 


Dry Circuit to 25 Amp 
and 50 Amp 


I C APU*C0RP0RATI0N \ < 
LCMUn RELAY GROUP V 

sm/uNutmE onnsHM ' 

5915 AVALON BLVD., LOS ANGELES, CA 90003 
FAX (213) 234-6461 ■ TWX (910) 321-2303 

SALES DEPT. DIRECT UNE (213) 232-8228 


Low Level to 12A, 4PDT 
Non-Latch & Latch 
Series K, KA, KL 

Balanced Force* design. 

4 mounting & 3 terminal types. 
1.015"x1.015"x1.000" 

Non-Latch applicable to MS27400. 

Latch applicable to MS27745, M6106/51. 

Qnrl^ptQ Ai/2iilAhlp' 

80-1048-8308 (#16 Crimp) (Non-Latch) DC Coil 
80-1048-8518 (#20 Crimp) 

80-1048-8776 (#16 Crimp) AC-115 VAC 
80-1048-8779 (#16 Crimp) 28 VAC 
80-1056-8691 (#16 Crimp) (Latch) DC 


Low Level to 25A, 1PDT, Non-Latch & Latch 
Series JC, JCA, JCL^YJS, JSA (2) 

Balanced Force* design. 

50 ADC & BOA, 400 Hz overload 
capabilities. 

J8 8eries 20A overload capabilities. 

8pecial Modeis available. 

3 mounting & 3 terminal types. ’ 

DC—1.015" X 0.515" X 1.000" 

AC — 1.015" X 0.515" X 1.125" 

Non-Latch applicable to M6106/19. ^ 

Latch applicable to M6106/20. / 

8ockets available: 80-1063-9033 (Non-Latch) DC Coil 
80-1063-9034 AC Coil 
80-1063-9036 (Latch) DC Coll 

Low Level to 25A, 3PDT 
Non-Latch & Latch 
Series KG, KCA, KCL 

Balanced Force* design. 

50 ADC & 80A, 400 Hz overload 
capabilities. 

8pecial Models available. 

3 mounting & 3 terminal types. 
1.015"x1.015"x1.000" 

Non-Latch applicable to M827743. 

Latch applicable to M827742. 

8ockets available: 80-1057-8912 (Non-Latch) DC Coil 
80-1062-8917 AC Coil 
80-1058-8913 (Latch) DC Coil 


Low Level to 25A 
3PST/N0^2A1PDTAux. 

Non-Latch & Latch 
Series KO, KDA, KDL 

Balanced Force* design. 8ame design 
as 8eries KC with added auxiliary pole. 

8pecial Models available. 

3 mounting & 2 terminal types. 
1.015"x1.015"x1.000" 

Non-Latch applicable to MIL-R-6106/13. 

Latch applicable to MIL-R-6106/12. 

8ockets available: 80-1059-8914 (Non-Latch) DC Coil 
80-1061-8916 AC Coil 
80-1060-8915 (Latch) DC Coil 












115/28 
50-400 Hz 
115/28 


25 12 10 






400 Hz 
115/28 
50-400 Hz 
115/28 




25 12 10 




400 Hz 
115/28 
50-400 Hz 
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POWER AND CONTROL RELAYS 


\ Contact Rating (Amps) \ \ 

25 to 400 Amp \ZZ^ZT\\ \ 

I C AP|J®CORPORATION'^^^^iHN^,%^ 

LCMUn REUY GROUP \ 

POWER AND CONTROL DRflSION ^ 

5915 AVALON BLVD., LOS ANGELES, CA 90003 \ 

FAX (213) 234-6461 ■ TWX (910) 321-2303 \ \ \ \ \ ^ 

SALES DEPT. DiRECT LINE (213) 232-8228 \ \ \ \ \ ^ 


25 Amp 

Series 9324 ^ 3PST/NO 

25A@28VDCor 
115/200 VAC, 60 or 400 Hz. 

1.47" X 2.50" X 2.40" 
Applicable to MS27418. 


\\\ 




60 Amp 

Series “H” “HT” 

“HT” — Power Transfer Model 
Auxiliary contacts 5 amps. 
Repairable models available. 
Basic unit: 2.50" Dia. x 3.13" 
Applicable to MS27751. 

“HC" Center-Off 
version available. 

Applicable to MS27750. 


F\ 


60 Amp 

Series “HL)’ “HLT” 
Magnetic Latch 

“HLT” — Power Transfer Model 
Repairable models avaiilable. 
Basic unit: 2.50" Dia. x 3.13" 
Applicable to MS27749. 


100 Amp 
Series “ZC” 
Center-Off 

Repairable models available. 
Designed to MlL-R-6106. 

Basic unit: 3.65" Dia. x 4.28" 
Also available in magnetically 
latched model. 


120 Amp to 200 Amp 
Series, “Z;* “ZG;’ “ZJ” 

Auxiliary contacts — 5 amp. 
Available in many models of 
contact configuration. 

Repairable models available. ^ 
Designed to MIL-R-6106. 

Basic unit: 3.65" Dia. x 4.28" 
“ZL;’ magnetic latch 
version available. 


300 Amp/400 Amp 
Series A/AJ 

Sealed Contactor SPST-NO. 
Auxiliary contacts — 5 amps. 
Applicable to MIL-R-6106/33. 
3.64" X 3.90" X 2.80" 



mm::% ^ I 


2 

60 

60 

40 

15 

3 

30 

A 

30 

A 

30 

A 

N/A 

1 

50 

30 

30 

N/A 

2 

100 

100 

60 

N/A 

N/A 

N/A 

N/A 

N/A 


300 100 250 N/A DB 

Various 

400 150 250 N/A Aux, 


N/A N/A N/A N/A 

N/A N/A N/A 
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LEACH CONTROL DEVICES DIVISION . time delay relays 

LEACH CPP, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0770 • TWX 910-596-2867 > FAX (714) 739-1713 


QPL CROSS REFERENCE — MILITARY P/N to LEACH P/N 


Military P/N 

Leach P/N 

Operation Mode 

Output 

Timing Range 
(seconds) 

M83726/3(1) 

TD-1150/1161 

Delay On Operate-Fixed Time 

1dA, 2PDT 

0.1 to 300 

M83726/4(1) 

TD-1160/1161 

Delay On Release-Fixed Time 

10A, 2PDr 

0.1 to 300 

M83726/12 

TD-1369 

Delay On Release-Fixed Time 

10A. 4PDT 

0.1 to 300 

M83726/14 

TD-1370 

Delay On Operate-Fixed Time 

10A, 4PDr 

0.1 to 300 

M83726/20 

TD-1435 

Delay On Operate-Fixed Time 

250MA, SPST 

0.05 to 500 

M83726/21 

TD-1436 

Delay On Operate-Adjustable (2) 

250MA, SPST 

0.05 to 500 

M83726/22 

TD-1412 

Repeat Cycle Timer (Flasher) 

250MA, SPST 

1-600 cycles/min(3) 

M83726/23 

TD-1505 

“True” Delay On Release-Fixed (4) 

10A, 4PDT 

0.1 to 75 

M83726/24 

TDH-1609 

Delay On Operate-Fixed Time 

150MA, SPST 

0.05 to 500 

M83726/25 

TDH-1610 

Delay On Release-Fixed Time 

150MA, SPST 

0.05 to 500 

M83726/28 

TDH-8050/8051 

Delay On Operate-Fixed Time 

10A, 2PDr 

0.1 to 600 (5) 

M83726/29 

TDH-8070/8071 

Delay On Release-Fixed Time 

10A, 2PDT 

0.1 to 600 (5) 

M83726/30 

TDH-8060/8061 

Delay On Operate-Adjustable 

10A, 2PDT 

0.1 to 600 (5) 

M83726/31 

TDH-8080/8081 

Delay On Release-Adjustable 

10A, 2PDr 

0.1 to 600 (5) 


(1) Slash sheets 1, 2, 3, & 4 to MIL-R-83726 have been officially inactivated for new design. DLA specifies for new design, /28 replaces /I and /3 
and /29 replaces /2 and /4. Replacement units are smaller and lighter but are electrically and physically compatible with inactivated units. 

(2) Ail adjustable timers use external resistor (not supplied) to adjust timing range. See Table 11. 

(3) Each cycle 50% on, 50% off. 

(4) “True” time delay on release requires no external power during timing period. 

(5) Timing ranges above 500 second not MIL qualified. 

TABLE I. SPECIFYING A FIXED TIME DELAY PERIOD 


LEACH and the Military identify the time delay period In the same manner. A four digit dash 
delay period in milliseconds. The first three numbers are significant figures while the fourth 
of zeros to follow the first three. 

number specifies the 
indicates the number 

Examples: —1001 = 1,000 milliseconds (1 second) 

—2502 — 25,000 milliseconds (25 seconds) 

—5000 = 500 milliseconds (0.5 seconds) 


In the case of a repeat cycle timer (flasher), a similar method is used. The dash number indicates the length of each 
cycle. (Note: each cycle is 50% on, 50% off). 

Examples: —2500 = 250 milliseconds cycle or 4 cycles/sec. 

—1001 == 1,000 milliseconds cycle or 1 cycle/sec. 

—6002 = 60,000 milliseconds cycle or 1 cycle/min. 


TABLE II. USE AND SELECTION OF ADJUSTABLE TIMERS 


Adjustable timers are useful in system prototyping or breadboard circuits where the precise time delay period is 
unknown. By the use of an external resistor, these devices ars adjustable over a specific DECADE RANGE. Although 
any decade range within the overall timing range can be supplied, the following ranges are offered as standards: 

0.1 to 1 seconds (Specify -1001) 

1.0 to 10 seconds (Specify -1002) 

5 to 50 seconds (Specify -5002) 

50 to 500 seconds (Specify-5003) 

Note from the above that In specifying a decade range, the four digit dash number indicates the high or upper 
limit of the desired decade range. 

The formula below provides the proper resistance value to achieve the desired time delay: 

n r ’*’1 .1 Wherei Rext = External resistance value (Ohms) 

R- = I-tT-'J WOOOhms = Desired time in seconds 

To = Minimum time (low end of 
decade range) in seconds. 

As an example, if using a 5 to 50 second adjustable timer and a 30 second delay is desired, the calculation is: 

r 30 1 

R.xt = J ’*00*000 or = 500 K Ohms 

Recommended resistors lAW MIL-R-55182 Vs WATT, 1% (RNC60HXXXXFS). 
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LEACH 


CONTROL DEVICES DIVISION • time delay relays 


, METHOOOFTIHimG \ \ \ 


I CAPU'CORPORATION 

LlMUm relay grou p 

mTROL DEVICES DIVISION 

6900 Orangethorpe Ave. 

Buena Park, CA 90620 
(714) 739-0770 
FAX: (714) 739-1713 ■ TWX: 910-596-2867 


WEIGHT 

MAXOZ. 



1.025 X 1.025 
X 1500 


1531 X 1.531 
X 2.340 


2.062 X 2.062 
X 1.810 

12.0 oz. 
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Break 

SPST-NC 



Center off 
SPOT 


Break, Make 

(Transfer) 

SPOT 


Make, Break 

(Continuity 

Transfer) 


Break, 

Make, 

Break 





Break, 

Make, 

Make 


Double 
make 
Contact 
on arm 



ii III j 
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LINE ELECTRIC PRODUCTS 


P.O. BOX 327, HARTFORD, CONN. 06141-0327 TELEPHONE (203) 659-3573 TOLL FREE (800) 331-1137 

RELAYS 


BASIC 

RELAY 

TYPE 

OPEN 

GEN. 

PURPOSE 

5 &10 

AMP 

ROUND P.l. 

UNIVERSAL 

PLUG-IN 

HERMITI- 

CALLY 

SEALED 

LATCHING 

MINIATURE 

POWER 

GEN. PURPOSE 
MULTI-POLES 
OR LATCHING 

30 AMP 
POWER 

AUTO¬ 

MOTIVE/ 

APPLIANCE 

$ 

i 

H 


% 



m 


TYPICAL 

DIMENSIONS 

W = 1.03 in. 

H = 1.22 in. 

L = 1.80 in. 

W = 1.38 in. 

H = 2.16 in. 

L = 1.38 in. 
PINS 

W = 1.52 in. 

H = 1.89 in. 

L = 1.40 in. 
PINS 

W = 1.38 in. 

H = 2.19 in. 

L = 1.38 in. 
PINS 

W = 1.75 in. 
H = 1.75 in. 

L = 2.75 in. 
OPEN 

W = 1.63 in. 
H = 1.33 in. 

L = 2.16 in. 

W = 1.47 in. 

H = 3.41 in. 

L = 2.63 in. 

W = 2.50 in. 

H = 2.03 in. 

L = 2.31 in. 

W = 1.02 in. 

H = 1.28 in. 

L = 1.02 in. 

CONTACT 

ARRANGEMENT 

SPST 

THRU 

3PDT 

SPST 

THRU 

3PDT 

SPST 

THRU 

3PDT 

SPST 

THRU 

3PDT 

1-6 PDT 

SPST-NO-DB 

SPST-NC-DB 

DPDT 

DPDT + 2NO 
DPDT + 1NO 
DPDT -1- INO.INC 
3PDT 

2NO + 2NC 

SPOT 

DPDT 

THRU 

SPST-NO-DM 
DPDT (2 AUX.) 

SPST 

SPOT 

CONT. RATING 
AVAILABLE 
(RESISTIVE) 

5A 240VAC 
10A 240VAC 

5A 240VAC 
10A 240VAC 

5A 240VAC 
10A 240VAC 

5A 240VAC 
10A 240VAC 

15A 

TUNGSTEN 
30A 120 VAC 
5A 120VAC 
10A120VAC 

20A 

TUNGSTEN 

30A120VAC 

1 H.P. 

10 AMPS 

15 AMPS 

30A 277VAC 

1 H.P. 

30A 

RESISTIVE 
24A IND 

AT 12VDC 

COIL 

VOLTAGE 

(AC) 6-240 
(DC) 6-110 

(AC) 6-240 
(DC) 6-110 

(AC) 6-240 
(DC) 6-110 

(AC) 6-240 
(DC) 6-110 

(AC) 6-240 
(DC) 6-110 

(AC) 6-240 
(DC) 6-110 

(AC) 6-240 
(DC) 6-110 

(AC) 6-480 
(DC) 6-110 

6-24VDC 


SENSITIVE RELAYS SOLENOIDS AND ACTUATORS 


BASIC 

SOLENOID 

TYPE 

D.C. 

OPERATED 

U-FRAME 

U-FRAME 

U-FRAME 

ACTUATOR 

ACTUATOR 

MINIATURE 

IMPULSE 

DUTY 

FA 

DS 

BR 

KL 

RC 

RM 

TO-5 


u. 

U. 

it 



n 

OPERAT¬ 

ING 

VOLTAGES 

6, 12, 24, 48 
AND110VDC 
OTHERS 
AVAILABLE 

ANY TO 
110VDC 
ANY TO 
240VAC 

ANY TO 
110VDC 
ANY TO 
240VAC 

ANY TO 
110VDC 
ANY TO 
240VAC 

ANY TO 
110VDC 
ANY TO 
240VAC 

ANY TO 
110VDC 
ANY TO 
240VAC 

ANY TO 
24VDC 

DUTY 

Continuous 

X 

X 

X 

X 

X 

X 

HH 


X 

X 

X 

X 

X 

X 


Pulse 

X 

X 

X 

X 




DIMEN¬ 
SIONS IN 
INCHES 

W = 1.640 

H = 1.063 

L = 2.125 

W = 0.750 

H = 1.406 

L = 1.563 

W = 1.000 

H = 1.656 

L = 1.563 

W = 1.375 
H = 2.063 

L = 1.563 

W = 0.859 

H = 1.563 

L = 1.375 

W = 1.188 
H = 1.563 

L = 2.438 

L = 0.500 
D = 0.359 



i 

X 

X 

X 



IBI 

Pull 

X 

X 

X 

X 

X 

X 



BASIC 

RELAY 

TYPE 

SENSITIVE DC COIL | 

MKF & MKC 

SK 


1 

1 

TYPICAL 

W = 1.38 in. 

W = 1.38 in. 

DIMENSIONS 

H = 2.16 In. 

H = 1.90 in. 



L = 1.38 in. 

L = 1.38 in. 

CONTACT 


SPST 

SPDT 



THRU 

DPDT 



3PDT 

SPDT 

CONT. RATING 

PILOT DUTY 

PILOT DUTY 

AVAILABLE 


RATINGS 

RATINGS 

(RESISTIVE) 


5A 240VAC 

5A 240VAC 


10A 240VAC 

10A 240VAC 

COIL 

1PDT-125mw 

1 PDT-60mw 

VOLTAGE 

2PDT-260mw 

2PDT-120mw 


3PDT-375mw 

3PDT-180mw 


BUZZERS CYLINDRICAL SOLENOIDS 



SMALL 

MEDIUM 


TYPE EL 

TYPE EP 

BASIC 

SOLENOID 

TYPE 



DUTY 

Continuous 

YES 

YES 

Intermittent 

YES 

YES 

Impulse 

YES 

YES 

ACTION 

Push 

X 

X 

Pull 

X 

X 

MINIMUM 

DIMENSIONS 

IN INCHES 

LENGTH = 1.813 
DIAMETER = 0.484 

LENGTH = 2.250 
DIAMETER = 0.484 

■ 




BUZZERS 



MD 


MC 

BASIC 

RELAY 

TYPE 



i 

TYPICAL 

W = 0.88 in. 

W = 1.03 in. 

W = 2.84 in. 

DIMENSIONS 

H = 0.88 in. 

H = 1.17 in. 

H = 1.56 in. 


L = 1.66 in. 

L = 2.16 in. 

L = 3.47 in. 

COIL 

VOLTAGE 



6-240VAC 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1565 




























4500 


RELAYS 


4500 





LOGITEK {:S„ 


POWER MONITORS/AC & DC VOLTAGE MONITORS 


GENERAL INFORMATION 


Logitek power monitoring equipment is utilized to monitor incoming power on 
AC or DC power systems. When the system voltage, frequency or phase 
characteristics deviate from the predetermined acceptable limits, the relay de-energizes 
to activate an alarm indicator or system shut-down contactors. Voltage sensing is 
accomplished with an “RMS” type detector that is relatively insensitive to line distortion. 


EQUIPMENT TYPES 


. Individual units monitor AC or DC voltage and line frequency for both high and low ^ 
limits, and phase rotation for reversal/loss. Power monitors are also available 
incorporating any combination of these functions into a single unit. This 
v equipment is available with factory set limits or as field adjustable. 

^OPERATING CHARACTERISTICS 

:When the voltage and frequency of the input signal are within prescribed high 
and low limits, and the phase rotation is ABC, the output relay will energize after 
0 the specified “pick-up” time delay. If the high or low voltage limits of any phase 
are exceeded for a time greater than the specified “drop-out” time delay, the 
relay de-energizes and remains de-energized until all phase voltages return 
within limits and remain at normal levels for longer than the specified “pick-up” 
time delay. If the input frequency exceeds the high or low frequency limits for a ^ 
time exceeding the “drop-out” time delay, the relay de-energizes and remains ^ 
de-energized until the frequency returns within limits and remains at normal levels 
for longer than the “pick-up” time delay. The ouput relay will not energize if the 
phase rotation Is other than ABC or if any phase is disconnected. When the 
r output relay Is energized, loss of any phase will cause the relay to drop out 
V immediately, overriding the time delay circuits. 




SPECIAL PRODUCTS 


Logitek’s engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 


TYPICAL SPECIFICATIONS 



ELECTRICAL 

Input Voltage 

Voltage 
Transients 
Input Frequency 
Sense Voltage 
Sense 
Frequency 
Accuracy 
Phase Sequence 
i Time Delay 
(Pick-Up and 
Drop Out) 

Relay Contacts 
Contact Rating 
Contact Life 

Power 

Dissipation 


PHYSICAL 


115 VAC/208 VAC/ 
230 VAC 

MIL-STD-704, Limits 
1,2,3 

50/60/400 Hz 
As required 
As required 

± 1 % 

ABC 

250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT, 3PDT 
2 amp, 10 amp 
50,000 operations 
min. 

6 watts maximum 


Gloss Blue #15177, in ac¬ 
cordance with MIL-F-14072 


ENVIRONMENTAL 


Temperature 


Connector Glass to metal seal solder 
hooks. MS3113H-20-16PN 
Connector 

Enclosure Steel case, hermetically 
sealed and encapsulated 


Vibration 


-55°Cto+125°C 
-40°C to +85°C 
-10°Cto+70°C 

Per MIL-STD 81OC, Method 
514.2 Procedure I, 10-2000 
Hz, 20g’s 

Per MIL-STD 81 OC, Method 
516.2, Procedure I, 50g’s 
11 ±1 millisecond any axis 


Acceleration Per MIL-STD 81 OC, Method 
513.2, Procedure I & II, 
log’s 

Humidity Per MIL-STD 81 OC, Method 
507.1, Procedure I 


LOGITEK 

THE LOGICAL CHOICE OF THE TECHNICAL MIND 


Altitude Per MIL-STD 81 OC, Method 
504.1, Category 6 equip¬ 
ment, sea level to 70,000 ft. 
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LOGITEK 

M. ppnniirTQ 

THE LOGICAL CHOICE OF JHE TECHNICAL MIND rnUUUU I 0 

FREQUENCY MONITORS/PHASE MONITORS 


GENERAL INFORMATION 


Frequency Monitors: Logitek Frequency Monitors are used In applications where 
electrical systems must be de-energized or alarm devices activated when the 
ipower line frequency departs from the predetermined normal range of operations. 
Phase Monitors: Logitek Phase Monitors are used to protect three-phase 
loads, particularly rotating components, from damage resulting from phase 
reversals or the absence of phase. Contacts may be used to disconnect the load, 
to operate an alarm, or both. 


OPERATING CHARACTERISTICS 

Frequency Monitors: Signal voltage from the power line is applied to the 
designated terminals. If the line frequency is within the specified limits, the 
output relay energizes. If the frequency deviates from the preset limits for 
longer than the specified drop-out time delay, the unit de-energizes. After de- 
: energizing, the frequency must return to within the pre-set band for longer than 
the pick-up time delay to re-energize the output relay. 

Phase Monitors: Upon application uf power, the output relay energizes if all 
phases are connected and the phase sequence Is ABC. If any phase becomes 
disconnected, or if the phase rotation is abnormal, the relay immediately 
de-energizes. 







SPECIAL PRODUCTS 


Logitek’s engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 



TYPICAL SPECIFICATIONS 


ELECTRICAL 

Input Volage 
Voltage 
^Transients 
Input Frequency 
' Sense 
Frequency 
Accuracy 
, Phase 
Sequence 
: Phase To Phase 
Balance 
"Time Delay 
(Pick-Up and 
Drop Out) 

Relay Contacts 
Contact Rating 
, Contact Life 

Power 

Dissipation 


PHYSICAL 


115 VAC/230 VAC 
MIL-STD-704, Limits 
1,2,3 

50/60/400 Hz 
As required 


Gloss Blue #15177, in ac¬ 
cordance with MIL-F-14072 


i Connector Glass-to-metal seal solder 
hooks, MS3113H-20-16PN 
Connector 

I Enclosure Hermetically sealed and 
encapsulated or potted 


ENVIRONMENTAL 

Temperature —55°i 


250 milliseconds to 10 
seconds factory set or 
field adjustable 
DPDT, 3PDT 
2 amp, 10 amp 
50,000 operations 
min. 

4 watts maximum 


LOGITEK 

THE LOGICAL CHOICE OF THE TECHNICAL MIND 


Temperature —55°C to+125°C 
~40°C to +85°C 
-10°C to +70°C 

Vibration Per MIL-STD 81OC, Method 

514.2 Procedure I, 10-2000 
Hz, 20g’s 

Shock Per MIL-STD 81 OC, Method 

516.2, Procedure I, 50g’s 
11 ±1 millisecond any axis 

Acceleration Per MIL-STD 81 OC, Method 

513.2, Procedure I & il, 
log’s 

Humidity Per MIL-STD 81 OC, Method 

507.1, Procedure I 

Altitude Per MIL-STD 810C, Method 

504.1, Category 6 equip¬ 
ment, sea level to 70,000 ft. 
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PRODUCTS 


TIME DELAY RELAYS • SOLID STATE FLASHERS 
REPEAT CYCLE & INTERVAL TIMERS 


GENERAL INFORMATION 


The design of complex electrical distribution systems often requires that certain 
operations be delayed or sustained for a precise interval of time from occurrence 
of a control or initializing signal. Combinations of various timing devices can be 
used for sequential startup or shutdown programs, load transfer or shedding, or 
delayed transfer to avoid race conditions. In addition, pulsers, interval timers, and 
flashers are used in applications, such as operating instrument panel warning 
lights or other annunciator devices, landing gear, door open indicators and 
navigation lights. 


QUALITY ASSURANCE 



! Logitek’s facilities are qualified under MIL-Q-9858A and maintains a MIL-l-45208 
inspection system. These systems, along with Logitek’s 100 hour burn-in cycle, 
i contribute substantially to Logitek’s uncompromising product integrity. 

OPERATING CHARACTERISTICS 

Logitek timing devices are generally CMOS integrated circuits appropriately 
protected from line transients and other line perturbations and either a solid 
state or electromechanical relay output circuit. Since there are no large 
capacitive timing or storage elements in these devices, recycle times (the time 
after control removal that will cause a new timing cycle within specified accuracy) 
i are very short. In addition, the use of CMOS IC digital counting circuits allows 
the use of very stable timing elements resulting in excellent stability through wide 
temperature ranges. 





APPLICATIONS 



• Aircraft, Electrical Systems • Mobile Radar Systems • Equipment Test Stations 

• Tanks • Mobile Missile Launchers • Offshore Drilling Rigs • Computer Systems 

• Shipboard Electrical Systems • Hospital Auxiliary Power Systems 


iniftiiii 


SPECIAL PRODUCTS 


Logitek’s engineering department is available to discuss your applications of 
our product or to design special equipment to satisfy your system requirements. 


TYPICAL SPECIFICATIONS 



ELECTRICM. 

InputVoltage 115 VAC/208 VAC/ i Finish Gioss Biue #15177, in ac- Temperature —55°C to+125°C 
230 VAC cordance with MIL-F-14072 -55°Cto+85°C 

—55°Cto+71°C 

Timing Range 50 miliiseconds to —30°C to +30°C 

1000 seconds Connector Giass-to-metal seal soider Vibration Per MIL-STD 81OC, Method 

Accuracy +10%,+5% +2% hooks, solder pitis, MIL 514.2, Procedure 1,10-2000 

/-vvi-u.aw _ lu/o, _j/o, _£/o connector, octal plug in Hz, 20g’s 

i Enclosure Hermeticallv sealed and Shock Per MIL-STD 810C, Method 

Relay DPDT Enclosure Hermetically sealed and 516.2, Procedure I, 50g’s 

Solid State encapsulated. Butyrate 11 ±1 millisecond any axis 

„ Acceleration Per MIL-STD 810C, Method 

Radio Per MIL-1-26600 513 2 . Procedure I & II, 

Interference _ lOg’s 

I n Humidity Per MIL-STD 81 OC, Method 

1 m M 507.1, Procedure I 

I T fw I *1* KfV Altitude Per MIL-STD 81 OC, Method 

504.1, Category 6 equip- 

THE LOGICAL CHOICE OF THE TECHNICAL MIND mont, SOa lOVOl tO 70,000 ft. 

Logitek, lnc./101 Christopher St-,Ronkonkoma, NY 11779-6922/Phone: 516-467-4200/TWX: 510-224-6253 / FAX: 516-467-4090 


PHYSICAL 


115 VAC/208 VAC/ 
230 VAC 

50 milliseconds to 
1000 seconds 

±10%, ±5%, ±2% 


Gloss Blue #15177, in ac¬ 
cordance with MIL-F-14072 


ENVIRONMENTAL 


Temperature 


Per MIL-1-26600 


Connector Glass-to-metal seal solder 
hooks, solder pins, MIL 
connector, octal plug in 

Enclosure Hermetically sealed and 
encapsulated, Butyrate 
case 

B LOGITEK 
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Vibration 


Acceleration 


Humidity 

Altitude 
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Accuracy 

The variation of unit performance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 

The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 

The electrical power-handling capability 
of relay contacts under specified envi¬ 
ronmental conditions and for a pre¬ 
scribed number of operations. 

Delayed Interval Timing 
Function 

Input voltage is applied continuously. 
The timing cycle is started by momen¬ 
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF- 
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 

Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 

Input voltage must be supplied contin¬ 
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re¬ 
mains energized for the duration of the 
time delay—^then de-energizes. 

Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On- 
Energization. 


Frequency Sensor 

A device that monitors a predetermined 
overfrequency and/or undeifrequecy con¬ 
dition, and changes output state when 
these conditions exist. 

Hysteresis 

The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 

Application of input voltage causes re¬ 
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de¬ 
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 

The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s). 

Phase Sensor 

A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 

Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 

(Delay-On-Operate/Interval 

Timer) 

The minimum time that input volt¬ 
age must be interrupted prior to 
time-out to insure a successive tim¬ 
ing cycle within the specified limits. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 

(Delay-On-Operate or 
Interval Timer) 

The minimum time that input volt¬ 
age must be interrupted after the 


timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 

Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 

Also called: flasher, intervalometer 

Reset Time 

The time required for the contacts to 
return to normal position when power 
is removed. 

Reverse Polarity Protection 

Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt¬ 
age is applied. 

Tolerance 

The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 

Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur¬ 
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., 1(XX)V for 1 second. 

Trip Point 

The predetermined point at which a 
sensing device is set to change the out¬ 
put state. 

Voltage Sensor 

A device that monitors for a predeter¬ 
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 
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MINIATURE MICROWAVE RELAYS 


The FL Jennings TOH Series microwave relays are de¬ 
signed to operate from DC to 2.5 GHz and higher. They 
are used in coaxial transmission lines to open, close, 
and divert signal paths. Applications where stringent 
impedance matching and isolation are required in¬ 
clude antenna switching, radar, communications, ra¬ 
dio telephones, and cable TV systems. Our technology 
represents the latest developments in materials, per¬ 
formance and flexibility. The TOH series microwave re¬ 
lays are available in coil terminal, PCB terminal, flying 
lead, and solder lug configurations. Operating volt¬ 
ages of 6,12, 24, and 28 VDC can be specified. 

The TOH Series are built using a new patented method 
that offers efficiency In manufacture. The result pro¬ 
vides reliable, proven relays at lower cost. 



TYPICAL RF CHARACTERISTICS 


MICROWAVE DATA TOH 55 SMA CONNECTOR VERSION 


FREQUENCY RANGE (GHz) 

DC-200 MHz 

200-500 MHz 

500-1 GHz 

1-1.5 GHz 

1.5-2.5GHZ* 

VSWR (MAX.) 

1.05:1 

1.08:1 

1.09:1 

1.10:1 

1.20:1 

INSERTION LOSS (MAX. dB) 

0.05 dB 

0.05dB 

0.08 dB 

0.1 dB 

0.15 dB 

ISOLATION (MIN. dB) 

60 dB 

55 dB 

48 dB 

45 dB 

40 dB 

IMPEDANCE 

50 OHMS NOMINAL 


MICROWAVE DATA TOH 54 PC BOARD VERSION 


FREQUENCY RANGE (GHz) 

DC-200 MHz 

200-500 MHz 

500-1 GHz 

1-1.5 GHz 

1.5-2.5GHZ* 

VSWR (MAX.) 

1.05:1 

1.1:1 

1.17:1 

1.22:1 

1.3:1 

INSERTION LOSS (MAX. dB) 

0.05 dB 

0.07 dB 

0.11 dB 

0.15 dB 

0.24 dB 

ISOLATION (MIN. dB) 

60 dB 

55 dB 

48 dB 

45 dB 

40 dB 

IMPEDANCE 

50 OHMS NOMINAL 


* Frequency Range to 12 GHz Available on Special Order 


COIL VOLTAGE (VDC) 

6 

12 

24 

28 

RESISTANCE (OHMS ± 10%) 

15 

60 

240 

330 

CURRENT (MA MAX @ 20® C) 

445 

230 

115 

95 

SWITCHING TIME 

20 MS (MAX) 


POWER HANDLING 
MECHANICAL 

TEMPERATURE RANGE 
LIFE 


50 WATTS CW @ 1 GH^ 

SWITCHING SEQUENCE BREAK BEFORE MAKE 
OPERATING MODE: FAILSAFE 

OPERATING AMBIENT: -55°CTO +85®C 
OPERATING LIFE: 2.5 MILLION CYCLES 


COAXIAL CONNECTORS MADE PER MIL-C-39012 

MATERIALS AND FINISHES RF BODY, AL. ALLOY PER QQ-A-250/11 COND. T6 NICKEL PLATED PER MIL-C26074, CL4. 

CONNECTOR SHELL, CRES OCMR 303 Se, PER ASTM-A-582, COND A, PASSIVATED PER QQ-P-35 
CONNECTOR DIELECTRIC, VIRGIN TEFLON PER MIL-P-19468, GROUP A. 

CONNECTOR CONTACT, BERYLLIUM COPPER PER QQ-C-530, GOLD PLATED PER MIL-G-45204. 
SOLENOID HOUSING, CARBON STEEL LEADED PER QQ-S-637, NICKEL PLATED PER MIL-C-26074, CL2. 


PATENT PENDING. 
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Vacuum Contactors are used to control large 
amounts of DC power and RF currents with ratings 
up to 50 kv and currents up to 600 Amperes continu¬ 
ous. These contactors are recommended wherever 
high voltage capability, small size, and high speed 
operation with a long and low maintenance life are 
important. Applications include primary control of 
power supplies, industrial motors, and induction 
heating equipment, RF system tap changing, and 
fault protection of high power transmitters. The 18 
page catalog provides complete specifications with 
a variety of specific applications for 3-pole, high volt¬ 
age AC and DC, RF contactors and overcurrent re¬ 
lays actuated by solenoid, air or motor drives. 




GENERAL PURPOSE 


Model Number 

Operate 
Voltage 
(Pk KV) 

Continuous 

Current 

(Amps) 

Max. Interrupt 

AC Current 
(Amps RMS) 

Capacitor 
Discharge 
Decaying to 

0 in 200 ^S 
(KAmps Pk) 

RP101F4903D21B20 

RP101F4904D21B20 

30 

200 DC 

N/A 

50 

RP101F4304D26B20 

RP103F4304D26B20 

30 

200 DC 

200 RMS 

N/A 

2000 

50 

RP103F4903D21B20 

RP103F4904D21B20 

30 

200 RMS 

2000 

50 

RP901K4903D21B3’6 

RP901K4904D21B30 

50 

400 DC 

’ N /A 

100 

RP900K4601D26B30 

RP900K4602D26B30 

50 

400 DC 

4000 

100 

RP900K4903D21B30 

RP900K4904D21B30 

50 

400 RMS 

4000 at 
13KVRMS 

100 

RT1G4201C22A10 

RT1G4202C21A10 

20 

100 

500 

1 

RT5C4202A21A10 

15 

30 

100 

0.5 



Actuator 

Time to 

Break 


Voltage 

Close 

Time 

Weight 

(Vplts) 

(Ms) 

(Ms) 

(Lbs.) 

'115 

60 

50 

15 

60 Hz 




100 DC 

55 

42 

10 

115 

60 

50 

10 

60 Hz 

30 

60 


115 

60 

50 

20 

60 Hz 

30 

60 


100 DC 

34 

11 

15 


27 

17 


115 

60 

50 

20 

60 Hz 

50 

60 


230 AC 

60 

25 

4 

115 VAC 50/60 

60 

30 


115AC 

60 

30 

3 


RF 


Unit MHz RMS Max. 

RT224070A31NB 5^^ 25 .0005 

(Solenoid Operated) 

_________ _ __ QQQg 

(Air Operated) 

______ __ __ QQQ^g 

(Air Operated) 

RF20B1586 20 100 .0004 

(Air Operated) 

‘Higher voltage ratings available at lower frequencies. 





Hold 

Current 

RMS 

Hold 

Power 

Watts 

Actuating 
Voltage 
or Air 
Pressure 

Approx. 

Weight 

n/a 

n/a 

230 

VAC 

12 lbs. 

n/a 

n/a 

40 ±5 
psig 

13 oz. 

n/a 

n/a 

20 ±10 
psig 

15 oz. 

n/a 

n/a 

35 ±5 
psig 

2 lbs. 
12 oz. 


Life 

2.5 X105 




3-PHASE 


Model Number 

Operate 

Voltage 

V(RMS) 

Continuous 

Current 

60 Hz 

Interrupt 
Current 
Amps RMS 

Mechanical 

Life 

(Min.) 

Actuator 

Voltage 

Approx. 
Pull-in 
Current 
Amps Max. 

Approx. 

Hold 
Current 
Amps Max. 

Interrupt 

Time 

Auxiliary 

Contacts 

Approx. 

Weight 

RP151B4541X44R20 

RP151B4541X46R20 

600 

250 

2000 

2.5 X 105 

26.5VDC 

100VDC 

4.6 

1.7 

.5 

.07 

Less than 

2 Cycles 

DPDT 

115/230 VAC 

16 lbs. 

RP173-2310-00 

7200 

450 

6000 

1 X 106 

115 VAC 

50/60 

110 VDC 

3.5 

.5 

Less than 

2 Cycles 

3N/0, 2 N/C 

67 lbs. 

RP173-2311-00 

7200 

450 

6000 

1 X 106 

230 VAC 

220 VDC 

3.5 

.5 

Less than 

2 Cycles 

3 N/0, 2N/C 

67 lbs. 

RP133-2332-00 

1500 

450 

4500 

1 X 106 

115 VAC 

50/60, 110 VDC 

3.5 

• 5 

Less than 

2 Cycles 

3 N/0, 2 N/C 

30 lbs. 


1:( H y \ 

nrr 


1 i 1 

1 1 1 

1 \ [ 
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VACUUM/GAS RELAYS 


Relay Testing 

Jennings operates test facilities to provide all environmental, 
high voltage, and radio frequency (RF) test parameters. All re¬ 
lays are individually tested prior to shipment for pull-in volt¬ 
age, timing characteristics, contact resistance, and dielectric 
strength. 

Vibration, shock, humidity, salt spray, temperature effects, 
current load and reliability tests are regularly performed on a 
sampling basis. 

Mechanical life reliability tests are performed on a sample ba¬ 
sis with equipment that only passes relays which cycle with 
proper sequences of contact operation. Some relay types 
have been checked to more than 10® operations. 







Maximum 












Contin¬ 

Capaci¬ 











Peak 

uous 

tance 











Working 

Current 

Between 


Con¬ 







Peak 


Voltage 

Amps 

Open 


tact 




Expected 



Test 


(kV) 

(RMS) 

Contacts 

Contact 

Resis 

Operate 

Release 

Coil 

Mech 


Weight 

Voltage 

Model 

DC/60 

DC/60 

or Contacts 

Configur¬ 

tance 

Time (ms, 

Time (ms, 

Resis¬ 

Life 

Connector 

Ozs. 

(kV) 

Number 

Hz 

Hz 

to Ground 

ation 

(ohms) 

Max) 

Max) 

tance* 

X 106 

Type 

(Norn.) 


SPST/VACUUM 



1.6 

Latch 

1.6 

N/C 

1.6 

Latch 

1.6 

N/C 

1.6 

N/0 

1.6 

Latch 

1.6 

Latch 

4.0 

N/C 

1.6 

N/C 

1.0 

N/C 

1.0 

N/0 

1.0 

N/C 

1.5 

N/0 

1.3 

N/0 

1.3 

N/C 



Sol- 

Sol. 

Sol. 


S, N300, N400 
N300, N400 


N300, N400 
T 
T 
T 



SPDT/VACUUM 


4 

RFID, RF1E 

4 

RF60<i), RF61 

5 

RJ1A 

5 

RJ1H 

9 

RF62, RF63<1) 

9 

RF63A 

10 

RF3A,RF3Cn) 

10 

RF3D 

15 

RB1H,RB1J 

15 

RJ2B,RJ2C 

15 

RJ4 

18 

RB1D, RB1E 

20 

RF10B 

30 

RE6B 


DPDT/VACUUM 


RB7A,RB7B 
RB3 
RB2A 


4PDT/VACUUIV1 
SPST/GAS FILLED 



DPDT 

.010 

20 

10 

225 


.010 45 10 131 


S, N300, N400 


S, N300, N400 


S, N300, N400 


.1 S, N300, N400 I 16 


70 

RGH3 

70.0 

15 

N/A 

N/C 

1.000 

N/A 

15 

24 

5 

Solder/ 

Screw 

16 


DPDT/GAS FILLED 


* 26.5 VDC operate at 25°C (other coil voltages available) S > Standard Nickel Tabs N400 - Heavy duty copper Bolt Sol. - Solder terminals 

N300 > Copper Flex - Flying leads T - Threaded mount 

~ JENNINGS DIVISION 

970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

A LEAR SIEGLER COMPANY 




1 Latching Model 3 12 volt DC Coil 

2 Lower Contacts 4 Rated Load Life 
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Applications for these units include high speed switching from 
omnidirectional to directional antennas, transmit-receive 
switching, and switching between transmitters for standby 
control. 

Other applications include crossbar matrices and switching 
trees, CCTV, CATV, and microwave telemetry and data acquisi¬ 
tion links, as well as general coaxial instrumentation. 

Jennings vacuum coaxial relays have a recorded history of de¬ 
pendable, maintenance free operation. Because of this, they 
were chosen for ground and airborne applications for the track¬ 
ing network of the Apollo program and the Atlantic Missile 
Range Communications. 


Model Number 

Power 

Rating 
(CW in KW) 

Fre¬ 
quency 
Ranget 

(MHzl 

VSWRt 

Crosstalk t 
(db 

Isolation! 

Actuating 

Voltage 

Inser¬ 

tion 

Losst 

(Max) 

Coil 

Resis¬ 
tance 
lObms 
± 10«) 

Contact 

Config¬ 

uration 

Connec¬ 
tor size 

Position 

Indicators 

Auxiliary 

Contacts 

Operate 
Timet t 
(Max) 

Weight 

Lbs. 

(Norn.) 

GENERAL TRANSMITTER/RECEIVER SWITCH 

RC41E6000K440 

3@ 

30 MHz 

0-500 

1.1:1 
Max to 
300 
MHz 

30© 

300 

MHz 

26.5VDC 

0.1 

dB 

265 

SPDT 

C 

None 

25 ms 

0.9 

RC43E6050N440 

5® 

30 MHz 

0-500 

1.1:1 
Max to 
300 
MHz 

30© 

300 

MHz 

26.5VDC 

0.1 

dB 

265 

SPDT 

LC 

None 

25 ms 

3.3 



CROSS OVER TYPE/4-PORT: 2 INPUT, 2 OUTPUT 


RC53A6300K24B 

2.25© 

30 MHz 
(connector 
limited) 

0-600 

1.1:1 
Max to 
300 
MHz 

75© 

30 MHz 

26.5VDC 

0.1 

dB 

19** 

Trans¬ 

fer 

N 

DPDT 

30 ms 

2.8 

RC54A6325H24B 

. 7.5@ 

30 MHz 

0-400 

1.1:1 
Max to 
300 
MHz 

53© 

500 MHz 

26.5VDC 

0.1 

dB 

19** 

Trans¬ 

fer 

LC 

DPDT 

30 ms 

6.4 


1 5/8 ' LINE SIZE 


RC5A5101A24B 

25 (© 

30 MHz 

0-100 

1.05:1 
Max to 
60 
MHz 

70 @ 

30 MHz 

26.5 VDC 

0.02 

dB 

Opening 

19.9 

Closing 

18.7 

SPST 

1 5 / 8 " 

DPDT 

30 ms 

1.8 

RC6A5126F14B 

25© 

30 MHz 

0-400 

1.1:1 
Max to 
150 
MHz 

65© 

30 MHz 

26.5VDC 

Latching 

0.01 

dB 

15.4 

SPDT 

1 5 / 8 " 

DPDT 

50 ms 

8.0 

3 1/8 " LINE SIZE 

RC10C5227A24B 

90© 

30(^z 

0-100 

1.05:1 
Max to 
60 

MHz 

65© 

30 MHz 

26.5VDC 

0.02 

dB 

Opening 

20.3 

Closing 

18.7 

SPST 

3 1/8" 

DPDT 

30 ms 

3.8 

RC21A5500F14B 

90© 

30 MHz 

0-500 

1.1:1 
Max to 
400 
MHz 

60© 

30 MHz 

26.5VDC 

Latching 

0.01 

dB 

4.8 

SPDT 

3 1/8" 

DPDT 

40 ms 

14.0 


SWITCH ASSEMBLY 


RC265552G24F 

90© 

30 MHz 

2 MW Peak* 
Spec. Order 

0-600 

1.1:1 
Max to 
400 
MHz 

60© 

30 MHz 

26.5VDC 

Latching 

0.01 

dB 

19 

SPDT 

3 1/8" 

DPDT 

50 ms 

14.0 

ATTENUATOR 














RC275576G24F 

90© 

30 MHz 

0-600 

1.1:1 

60© 

30 MHz 

26.5 VDC 

0.01 

19 

SPST 

3 1/8" 

DPDT 

50 ms 

13.0 



Max to 

Latching 

dB 








2 MW Peak* 


400 










Spec. Order 


MHz 











* Power rating applies when connecting line pressurized 45 PSIA Dry Air or 31 NOTE: This power ratings is for the frequency at which the relay is most com- 

PSIA Dry Nitrogen. monlyused. 

** ±15% The power rating for any point in the frequency range of the unit 

t All measurements with a characteristic impedance of 50 ohms. other than that shown may be obtained by consulting factory. 

11 faster operate times can be obtained on most units by coil pulse circuits. 

Information available from factory. 
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MINIGLOSSARIES 
FORMULAS • CHARTS 
PRODUCT SELECTION GUIDES 

FORMS A T 

CODES 1 

INFORMATION 

WHERE TO FIND THEM IN THE 
88/89 EDITION OF EEM 


Abbreviations/Acronyms 

.A-1404, B*1090, 01119 D-1156 


AC Power Supplies, Product 

Selection Guide.D*2156 

ASCII Code.D-1080 

Batteries, Product Selection Guide....D* 1447 
Batteries & Fuel Cells, 

Characteristics.D*1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.C-1003 

Capacitors, Basic Formulas.A*1093 

Capacitors, Miniglossary.A*1066 

Capacitors, Product Selection Guide .A»l002 
Coils, Chokes, Inductors, 

Product Selection Guide.A* 1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A*2272, C«1316 

Connectors, Miniglossary.C*1271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C»1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide....A* 1339 

DC Power Supplies, Product 

Selection Guide.D»1537 

Delay Lines, Product Selection 

Guide.A* 1503 

Dielectrics, Thermal Conductivity.B»1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B»1041 

EBCDIC Code.D-1086 

Encapsulation, Miniglossary.C»1124 

Fans, Blowers, Cooling Equipment, & 

Heat Exchangers, Product 

Selection Guide..C*1631 

Fiber Optics, Miniglossary.B*11I8I5 

Fiber Optics, Product 

Selection Guide.B*1204 

Filters, Power, Product 

Selection Guide.A»1642 

Filters, Signal, Product 

Selection Guide.A»1683 

IC Master.A* 1740 

Instruments, Test & Measuring, 

Product Selection Guide..D-1210 

Interconnection Systems, Product 

Selection Guide.C»1702 

Keyboards & Keypads, Product 

Selection Guide.B-1854 

Lamps, Lights, & Indicators, Product 

Selection Guide.. .B* 1126 

Logofinder & Trademark Directories...C*901 
Microwave Components, Product 

Selection Guide.A* 1776 


Military Qualified Products List......B*1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide....B-1221 

Opto Semiconductors, Miniglossary 

..A*2169 

Oscilloscopes, Product 

Selection Guide.I>1426 

Panel Hardware, Product 

Selection Guide.C»1583 

Panel Meters, Analog & Digital, Product 

Selection Guide......D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A*2078 

Power Supplies, Miniglossary 

.A*2276, I>1541 

Power Supplies, AC, Product 

Selection Guide.D»2156 

Power Supplies, DC, Product 

Selection Guide..D* 1537 

Protective Components (Fuses, 

Circuit Breakers, etc.). 

Product Selection Guide.....B»1351 

Relay Contact Forms.B*1450 

Relays, Electromechanical, 

Miniglossary.B*1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes..A* 1952 

Resistors, Product Selection Guide ...A* 1867 

Servo Components, 

Miniglossary.B-1266 

SI Units, Basic Guide To, 


.A-1434, B-1472, C»1692, D-1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide....B«1673 
Symbols—International Authorities 

.A*1454, B»1064, C*1104, D-1166 

Thermal Components, Product 

Selection Guide.B-1886 

Thermal Conductivity of Dielectrics 

at Room Temperature...B*1916 

Thyristors/High Power Diodes, 

Miniglossary.. .A*2211 

Timers, Miniglossary.B»1492, D*1140 

Trademark & Logofinder Directories...C*901 
Transducers & Encoders, Product 

Selection Guide.B«1928 

Transformers, Product 

Selection Guide.A*2 215 

Voltage Drop Nomograph 

.A-2262, C*1469, C*1960 D»1718 

Wire & Cable, Product 

Selection Guide...C*1755 

Wire Gauges—Diameter, Area, 

Copper Weight......C»1343, C»1759 
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MallorY 


SERIES PCM DC COIL RELAYS 


The Mallory DC coil relay is designed for direct printed circuit board mounting. 1 FORM A 
(SPST-NO), 1 FORM B (SPST-NC) and 1 FORM C (SPOT) circuit arrangements are available 
in each of two styles. Style A is designed primarily for AC loads up to 30 amps, but can be 
utilized for DC applications as well. Style D is designed primarily for DC loads up to 30 amps 
and certain low-voltage AC loads. Each style has a distinct “footprint”, shown at right. A 
snap-on dust cover is available. Mallory relays are suited to a variety of applications including 
appliances, automotive, load management and heating, ventilating and air-conditioning. 



Switch Arrangements -1 Form A (SPST-NO), 
1 Form B (SPST-NC), 1 Form C (SPOT) 

SWITCH RATINGS 


Voltage 

Load 

Type 

Form A 

NO 

Form B 

NC 

Form C 

NO 

NC 

AC 

Inductive 

or 

Resistive 

2-30 AMPS 

@ 

12-240 VAC 

2-15 AMPS 

@ 

12-240 VAC 

2-20 AMPS 

@ 

12-240 VAC 

2-10 AMPS 

@ 

12-240 VAC 

DC 

Inductive 

20 AMPS 
(® 5-28 VDC 

15 AMPS 
@ 5-28 VDC 

20 AMPS 
5-28 VDC 

10 AMPS 
@ 5-28 VDC 

Resistive 

30 AMPS 
@ 5-28 VDC 

20 AMPS 
@ 5-28 VDC 

30 AMPS 
@ 5-28 VDC 

10 AMPS 
@ 5-28 VDC 


CIRCUIT SCHEMATICS 



I FORM B (SPST-NC) 


1 FORM A (SPST-NO) 1 FORM C (SPOT) 

U.L. approval may be required for some ratings. ENVIRONMENTAL DATA — 

Inquire for details. Storage: -55 to +105 degrees C. 

COIL DATA - Coil voltage ratings are available Operating: -40to +105 degrees C. 

from 5 to 48 VDC. Consult Mallory for require¬ 
ments regarding specific applications. 

OPERATING DATA - 

Must-Operate Voltage; Less than 70% of nominal 
voltage @ 25 degrees C. 

Must-Release Voltage: More than 7% of nominal 
voltage @ 25 degrees C. 


STYLE A 

OUTLINE DIMENSIONS 




STYLE A 


HOLE PATTERN 



STYLE D 

OUTLINE DIMENSIONS 




STYLE D 


HOLE PATTERN 



MALLORY TIMERS COMPANY 
Emhart Electricai/Electronic Group 

3029 E. Washington Street, RO. Box 986, Indianapolis, Indiana 46206-0986 CMMiJiiiyrfi \ \ flDV 
Phone: 317/261-1220 tmtlilnt IVIALLUnY 
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inur*] MASTER ELECTRONIC CONTROLS 

PHONE: (213) 452-1336 


GENERAL PURPOSE AND POWER RELAYS 




i 


* 

j 

□ 

0 

n 

H 

4 

SERIES 

GV 

GQ 

GT 

GF 

GL 

GM 

GH 

GW 

Features 

• Exceptionally 
reliable power 
relay 

• Octal type 
plug-in 
terminations 

• AC & DC coils 

• Optional In¬ 
dicator lamp 

• Power relay for 
use in control 
panels 

• Optional in¬ 
dicator lamp 
and push-to- 
test button 

• Unit with mag¬ 
netic blowouts 
available 

• 15A unit 
available 

• 20A and 30A 
switching 

• Bracket mount 
package 

• 3,750 VRMS 
coil-to-contact 
breakdown 

• Magnetic latch¬ 
ing relay 

• Single or dual 
coil input 

• Low power 
requirement 

• Good memory 
stability 

• Compact gen¬ 
eral purpose 
relay 

• Wide range of 
applications 

• Optional in¬ 
dicator lamp 
and push-to- 
test button 

• Versatile relay 

• Optional in¬ 
dicator lamp 
and push-to- 
test button 

• Optional her¬ 
metically 
sealed steel 
case 

• 30 amp con¬ 
tact rating 

• High in rush 
capacity 

• Optional mag¬ 
netic blowouts 
and auxiliary 
switch 

• 50A unit 
available 

• Mercury dis¬ 
placement 
relay 

• 35A and 60A 
switching 

• Hermetically 
sealed 

• Ideal for 
adverse- 
environments 

Contact 

Arrangement 

SPOT 

DPDT 

TPDT 

SPOT 

DPDT 

TPDT 

SPDT 

DPDT 

SPDT 

DPDT 

DPDT 

TPDT 

4PDT 

DPDT 

TPDT 

4PDT 

2A, 2B, 1C, 2C, 
IX, 1Y 

IA, 2A, 3A 

IB, 2B, 3B 

Contact Rating 

10A @ 28 VDC 
or 230 VAC 

10A @ 28 VDC 
or 240 VAC 

• SPDT 30A @ 
120/240 VAC 
25A @ 28 VDC 

• DPDT 20A @ 
120/240 VAC 
or 28 VDC 

10A @ 28 VDC 
or 240 VAC 

10A @ 24 VDC 
or 110 VAC 

• DPDT, TPDT 

5A @ 24 VDC or 
220 VAC 
•4PDT 

3A @ 24 VDC or 
220 VAC 

30 Amps @ 300 
VAC 

• 35A model 
35A@ 

480 VAC 

• 60A model 

BOA @ 

480 VAC 

Contact Material 

Ag Cd 0 

Ag CdO 

Ag CdO 

Ag CdO 

AgCdO 

• DPDT, TPDT 

Ag 

•4PDT 

Ag (Au Flash) 

Ag Alloy 
(Au Flashed) 

Liquid Mercury 

Coil Voltage 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-220 VDC 

6-480 VAC 

5- 250 VDC 

6- 480 VAC 

Nominal 

Coil Power 

(DC)1.5W 
(AC) 2.3VA 

(DC) 1.2-1.8W 
(AC) 2.0-2.75VA 

(DC)1.2W 
(AC) 2.7VA 

(DC single coil) 
1.2W 

(DC dual coil) 
2.4W 

•DPDT 
(DC) 0.9W 
(AC)1.2VA 
• TPDT, 4PDT 
(DC) 1.4W 
(AC)1.6-2.5VA 

(DC) 0.9W 
(AC)1.2VA 

(DC) 2.0W 
(AC) 10.0VA 

AC(V 

1 Pole 

2 Pole 

3 Pole 

DC (1 
IPole 

2 Pole 

3 Pole 

N.O. 

A) 

8.0 

18.6 

33.0 

V) 

6.5 

7.5 
12.0 

N.C. 

13.0 

20.5 
33.0 

8.0 

10.5 
12.0 

Mechanical Life 

5,000,000 
operations min. 

10,000,000 

operations 

10,000,000 

operations 

10,000,000 

operations 

AC-50,000,000 

operations 

DC-100,000,000 

operations 

AC-50,000,000 

operations 

DC-100,000,000 

operations 

3,000,000 

operations 

3,000,000 

operations 

Approximate 

Dimensions 

(inches) 

2.07"Hx1.36'l 

x1.36"W 

1.9r’Hx1.53’l 

x1.41"W 

1.97"Hx1.53’'L 

x1.4r'W 

2.16"Hx1.53'l 

x1.41"W 

1.40"Hx1.10"L 

X 0.85"W 
(DPDT Unit) 

1.42"Hx1.m 

X 0.85"W 

2.3"H X 3.125'! 
x2.5"W 
(DPDT Unit) 

5.06"H X 
3.365"L X 
3.125"W 
(TPDT Unit) 

Mounting 

Plug-in 

Plug-in 

Panel mount 

P.C. Mount 

Panel mount 
Track mount 

Plug-in 

Panel mount 

Plug-in 

Panel mount 

P.C. Mount 

Plug-in 

Panel mount 

PC. Mount 

Screws 

Box Collar 

Sockets 

Screw terminal 
P.C. terminal 

Screw terminal 
Solder terminal 
P.C. terminal 
Quick connect 


Screw terminal 
Solder terminal 
P.C. terminal 
Quick connect 

Screw terminal 
Solder terminal 
P.C. terminal 
Quick connect 

Screw terminal 
Solder terminal 
P.C. terminal 
Quick connect 






MASTER ELECTRONIC CONTROLS phone 213/452-1336 


RO. BOX 25905 • LOS ANGELES, CALIFORNIA 90025-0662 USA 
TELEX: 182041 MASTER SNM • FAX: 213/392-9585 
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TIME DELAY RELAYS 

>6' 

<#■ 

# 

1 






SERIES 

DM 

Dl 

DB 

DS 

RC 

Features 

• Reliable and accurate 

• Indicator lamp available 
in all voltages 

• Precise timing cycles 

• Indicator lamp available 
in all voltages 

• Wide range of industrial 
applications 

• Indicator lamp available 
in all voltages 

• Reliable and accurate 

• Indicator lamp available 
in all voltages 

• Independent on and off 
delays 

• Indicator lamp available 
in all voltages 

Mode of Operation 

Delay on make 

Delay on interval 

Delay on break 

Delay on single-shot 

Recycling timer 

Contact 

Arrangement 

DPDT 

TPDT 

DPDT 

TPDT 

SPDT 

DPDT 

SPDT 

DPDT 

DPDT 

TPDT 

Contact Rating 

10A@115VAC 

10A@115VAC 

10A@115VAC 

10A@115VAC 

10A@115VAC 

Input Voltage 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

6-110 VDC 

6-240 VAC 

Delay Time 
(in seconds) 

0.1-3600 

0.1-3600 

0.1-3600 

0.1-3600 

0.1-3600 on 

0.1-3600 off 

Type of Control 

Fixed 

Knob 

Remote 

Fixed 

Knob 

Remote 

Fixed 

Knob 

Remote 

Fixed 

Knob 

Remote 

Knob 

Remote 

Maximum 

Repeatability 

± 1% 

± 1% 

± 1% 

± 1% 

± 1% 

Mechanicai Life 

10,000,000 Operations 

10,000,000 Operations 

10,000,000 Operations 

10,000,000 Operations 

10,000,000 Operations 

Approximate 

Dimensions 

(inches) 

2.75" H X 

2.00" L X 

1.56" W 

2.75" H X 

2.00" L X 

1.56"W 

2.75" H X 

2.00" L X 

1.56"W 

2.75" H X 

2.00" L X 

1.56" W 

2.75" H X 

2.00" L X 

1.56" W 

SOLID STATE RELAYS 


SS SERIES: ST SERIES: 

SSA — SCR’s back to back with A.C. control. STA — TRIAC with A.C. control. 

SSD — SCR’s back to back with D.C. control. STD — TRIAC with D.C. control. 

SPECIFICATIONS 

ORDERING INFORMATION: 

1. Current Rating: 8 to 90 Amps. 

2. Minimum load current: 50 ma. 

3. Temperature Range: 

a. Operating: -30°cto +80°c 

b. Storage: -28°cto +100^^0 

4. Duty: Continuous 

5. Contacts: 1 Form A (SPNO) 

6. Input control: A.C. Models 

a. Control voltage range: 90 - 280 VAC 

b. Must operate voltage: 90 VAC Max. 

c. Must release voltage: .10 VAC Min. 

d. Input impedance: 40,000 OHMS Min. 

e. Input current: 2mA max @ 120 VAC 

7. Input control: D.C. Models 

a. Control voltage range: 3-32 VDC 

b. Must operate voltage: 3 VDC Max. 

c. Must release voltage: 1 VDC Min. 

d. Input Impedance: 1,500 OHMS Min. 

e. Input current: 4mA max @ 5 VDC 

8. Standard: Zero voltage turn on. 

9. UL listed and ^ certified. 

SCR OUTPUT - SS SERIES 

PART NUMBER 

Line 

V ac 

(47-63 Hz) 

Max. Load 
Current, 
Amps (RMS) 

One-Cycle 

Surge, 

Amps (PK) 

AC input 

DC Input 

SSA1210 

SSA1225 

SSA1240 

SSA2410 

SSA2425 

SSA2440 

SSA2450 

SSA2475 

SSA4808 

SSA4812 

SSA4825 

SSA4840 

SSA4875 

SSA4890 

SSD1210 

SSD1225 

SSD1240 

SSD2410 

SSD2425 

SSD2440 

SSD2450 

SSD2475 

SSD4808 

SSD4812 

SSD4825 

SSD4840 

SSD4875 

SSD4890 

24-140 

24-140 

24-140 

48-280 

48-280 

48-280 

48-280 

48-280 

80-530 

80-530 

80-530 

80-530 

80-530 

80-530 

10 

25 

40 

10 

25 

40 

50 

75 

8 

12 

25 

40 

75 

90 

120 

250 

625 

120 

250 

625 

625 

1000 

72 

140 

250 

400 

1000 

1200 

TRIAC OUTPUT - ST SERIES 

STA1210 

STA1225 

STA2410 

STA2425 

STA4825 

STD1210 

STD1225 

STD2410 

STD2425 

STD4825 

24-140 

24-140 

48-280 

48-280 

80-530 

10 

25 

10 

25 

25 

100 

250 

100 

250 

250 
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ABBREVIATIONS 
AND ACRONYMS 


A 

A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 

B 

BALUN balanced to unbalanced 
BASIC beginners' all-purpose 
symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 

CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 
measurement and control 
CAPP computer-aided process 
planning 

CAT computer-aided test 
CATV cable television or 
community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 
semiconductor 
Comm, communications 
CPS characters per second 
CPU central processing unit 

D 

D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 
Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 

EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 
decimal interchange code 
EEPROM electrically erasable 
PROM 


EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 
ROM 

ESR equivalent series resistance 

F 

FEP fluorinated ethylene propylene 
Copolymar, 200" Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 

GaAsFET gallium arsenide FET 
CMIP commn management 
information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 

HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 
diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
lO input/output (devices) 

IR insulation resistance (or) infrared 
ISDN integrated services digital 
network 

ISO International Standards 
Organization 

J 

JEDEC Joint Electronic Device 
Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 

kHz kilohertz (10 ^ hertz) 

KSR keyboard send /receive 

L 

LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting di^e 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 
transformer 

M 

MASER microwave amplification 
by stimulated emission of 
radiation 

MATV master antenna television 


pF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 
second 

MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 
semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 
module 
NOR not OR 

NTC negative temperature coefficient 

O 

OCR optical character reader 
OEM original equipment 
manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 

PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 

PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 
transistor 

Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 

RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 

SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
protocol 

SIDAC bidirectional voltage- 
triggered switch 
SIMM single in-line memory 
module 

SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 
management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 

TC temperature coefficient 
TCE thermal coefficient of 
expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 

UHF ultra high frequency (300 MHz 
to 3 GHz) 

UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 

VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 

VSWR voltage standing wave ratio 

W 

WPS word processing software 

Y 

YIG yttrium iron garnet 

Z 

ZIF zero insertion force 
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Coaxial Relay Module 
7000 Series 



7100 — Standard 

7200 — Self-terminating 

7300 — High isolation 

7400 — Highest isolation 

7500 — High power 

7600 — Highest isolation 
self-terminating 

7700 — Mercury wetted 
contacts 

7800 — Twinax 
7900 — Triax 


MATRIX 7000 Series Relay Modules are designed to maintain 
coaxial switching continuity over a wider range of critical and high 
environmental applications. The Relay housings are constructed 
of precision machined aluminum alloy for structural integrity and 
hard anodized for durability. All signal shield paths are silver 
plated with covers gasketed for maximum EMI protection. The 
basic reed switch elements are hermetically sealed in nitrogen 
filled gas envelopes and employ rhodium plated contacts to in- 
sure non-stick operation. Applications for MATRIX 7000 Series 
include: 

— R.F. and I.F switching where a low VSWR is required. ? 

— CCTV, base band video and pulse switching where low phase 

distortion and high pulse fidelity are required. | 

— Applications requiring a high degree of shielding integrity and 2 
low contact and induced noise such as pre amp input switch- is 
ing or the switching of high impedance operational amplifier 
inputs. 

Matrix and hybrid switching systems are easily constructed by 
using Series 9000 (no output), 9100 (one output) or 9200 (two 
output) push-on cross straps which mate with the BNC con- 120 
nectors on the switch modules. The cross strap output con¬ 
nectors are BNC female type UG 1094/U. The model number of 
the cross strap is assigned by replacing the two zeros of the 
series number with the number of inputs desired. For example, a i 4 o 
Model 9108 has eight inputs and one output. 

MODEL NUMBER ASSIGNMENT 
7 X XX — X 

T 

Series / 

Number of throws (N) 

Options: SPECIFICATIONS 

Coil suppression diodes with: ^a n g e: _ 

Coil common negative — D ff^EQUENCY RANGE: - 

Coil common positive - DR characteristic impedance:_ 

TNC connect-T - 

CM A c SWITCHING SPEED: _ 

SMA connectors S ISOLATION: 

f CONTROL-CONNECTOR: ~~ 

Insulated shield — I signal connector: _ 

Insulated and operating temperature 

Swrtched shield — IS and humidity range: _ 

Expander output — E operating shock and vibration: 

Chassis mount — C dimensions: _ 

Optional voltage — See Factory mounting: _ 


FEATURES: 

• DC up to 800 MHz depending on 
number of throws 

• Two to twenty-four throws 

• Continuous shield continuity 

• Rugged machined aluminum housing 

• Crosstalk always lower than isolation 

• Switchpoints individually field 
replaceable 

• Extremely low EMI 

• Low VSWR 

• Matrix configuration easily 
assembled using 9000 series 
cross straps 

• Signal circuits isolated from 
control circuitry 



FREQUENCY - MHz 

(-IdB) 1310^(N -.13) MHz where N ^ Number of Throws 
(-3dB) 1760^(N +.2) MHz where N = Number of Throws 

50 ohms - 75 ohm optional _ 

Single or double pole, two thru twenty-four throws _ 

One mS dry contact, three mS mercury wetted _ 

See graph See factory for -I or -IS option _ 

28 VDC, 30 mA- D type-mate supplied _ 

BNC, Twinax, Triax, TNC, SMA or F type optional 

-30°F to + 150°F, 0 to 98 percent R.H. _ 

50 G’s - 1 mS, 2 G’s p-p 20-2000 Hz __ 

.625” W X 3.25” H x 1.44" + (.625" x number of throws) _ 

Three 6-32 tapped holes in base or option - C _ 
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SERIES 

190 

294 

296 

156 

158 

258 

FEATURES 

“The Dipper" 

Low level switching up to 2 
amps. 16 pin dip. Sealed for PC 
board mounting & immersion. 

Economical 3 & 5 amp 
switching. 

Designed for economy printed 
circuit board switching. Meets 
FCC Part 68 1500 VDC surge. 

Economical & reliable designed 
for low cost PCB switching 
such as industrial, 
communications, vending or 
commercial equipment. 

Compact & versatile 2&4 pole 
industrial relay. Low level 
switching. Available with many 
options. 

Designed tor UL Component 
Recognition for Motor 

Controllers through 240 VAC in 
accordance with UL Std 508, 
Industrial Control Equipment. 
Available in Octal Plug-in 
version. 

Economical 2PDT, 10 amp 
rated relay, available with 
printed circuit terminals or 

3/16", .187 quick connect 
terminals for plug-in socket 
capability or direct wiring with 
flange mounting option. 

EPOXY SEALED 

YES 

YES 

YES 

YES 

YES 

NO 

CONTACT 

ARRANGEMENTS 

2 Form C 

1 Form C 

1 Form C 

1 Form C 

1 Form A 

2 Form C 

4 Form C 

1 Form C 

2 Form C 

Form A 

Form B 

Form X 

Form Y 

Form C (1 & 2PDT) Octal 

2 Form C 

CONTACT 

MATERIAL 

RATINGS 

Material 

-100 Pal./Sil. w./gold overlay 

2.0 amp, 28 VDC, resistive 
2.0 amp, 120 VAC, 
resistive 

-IDO Pal./Sil. w/Gold Overlay 

2.0 amp, 28 VDC, resistive 

-200 Pal./Sil./Gold Bifurcated 

2 0 amp, 28 VDC, resistive 
2.0arrp, 120 VAC, 
resisiive 

Material 

-100 Silver & Silver Cadmium 
Oxide 

-3 amps at 125 VAC or 30 
VDC resistive 
-1 amp at 125 VAC or 30 
VDC inductive 
-200 Silver Cadmium Oxide 
-5 amps at 125 VAC or 30 
VDC resistive 

1.5 amps at 125 VAC or 
30VDC;iid(iC‘;ve 

Material 

-100 Silver/Gold flashed 
-3 amps at 24 VDC or 125 
VAC resistive (UL) 

-1 amp at 24 VDC or 125 
VAC inductive 
-1.5 amps at 250 VAC 
resistive 

-0.5 amps at 250 VAC 
inductive 

-200 Silver Cadmium Oxide 

5 amps at 24 VDC or 125 
VAC resistive (UL) 

-2 amps at 24 VDC or 125 
VAC inductive 
-2.5 amps at 250 VAC 
resistive 

-1 amp at 250 VAC 
inductive 

-300 Silver Cadmium Oxide 
-10 amps at 24 VDC or 

125 VAC resistive (UL) 

-4 amps at 24 VDC or 125 
VAC inductive 
-5 amps at 250 VAC 
resistive 

-2 amps at 250 VAC 
inductive 

Material 

-100 3/32" Silver (Gold flash) 
-*3amp, 228 VDC/120 

VAC, 80% pf 

-700 3/32" Pure fine Silver, 

Gold diffused 

-2 amp, 240 VAC, 80% pf 
-200 3/32" Silver Cadmium 

Oxide (Gold flash) 

-*5 amp, 28 VDC/120 

VAC, 80% pf 
-3 amp, 24 VAC, 80% pf 
*1/10 horsepower, 125 VA, 
120/240 VAC 

Material 

5/32" Silver Cadmium Oxide 
-10 amp, 28 VDC/120 

VAC, 7 amp at 240 VAC; 

80% pf 1/3 hp, 120/240 

VAC 

5/32" pure fine Silver 
(Gold flash) 

-10 amp, 28 VDC/120 

VAC, 7 amp at 240 VAC; 

80% pf 1/3 hp, 120/240 

VAC 

■ 

. 

Material 

5/32" Silver Cadmium Oxide 
-10 amps at 30 VDC, 120 
or 240 VAC 1/3 hp at 

120/240 VAC 

COIL VOLTAGE 

5,6,12, 24, 48 VDC 

5, 6, 9,12, 24, 48 DC 

i 

5, 6, 9,12, 24, 48 DC 

5.6,12, 24, 48, 90, 110 DCS 
6,12.24,48,120,240 AC and 
“Specials” 

5,6,12,24,48,90110(00 
6,12,24,48,120, 240 (AC) 
and “Specials” 

5.6.12, 24, 48,110 (DC) 

6.12, 24,120, 240 (AC) & 
Specials 

POWER RATING 

(DPDT) 

Nominal-550 mw 

Maximum continuous-1.0 w 

Nominal-450 MW 

Maximum continuous- 
700 MW 

Nominal-360 MW 

Maximum continuous- 
562 MW 

Nominal (AC) 1.2 VA (DC) 

0.9 watts 

Maximum continuous (AC) 2.0 

VA (DC) 2.0 watts 

Nominal 1.2 VA (AC) 

0.9 watts (DC) 

Maximum continuous 2.0 VA 
(AC) 2.0 watts (DC) 

Nominal 1.5 VA (AC), 

0.9 watts (DC) 

Maximun continuous 2.0 VA 
(AC), 2.0 watts (DC) 

DIELECTRIC 

(Meets FCC Part 68) 

1000 VAC coil to poles 

1000 VAC between poles 

1100 VAC across open contact 
(1500 VDC FCC surge) 

2000 VAC coil to contacts 

750 VAC across open contacts 
(1500 VDC FCC surge) 

1500 VAC RMS 60 Hz all 
mutually insulated terminals 
(open contacts 750 VAC) 

Greater than 500 VAC RMS 60 

Hz across open contacts 

Greater than 500 VAC RMS 60 

Hz all other mutually insulated 
elements 

Greater than 500 VAC RMS 60 

Hz across open contacts. 

Greater than 1500 VAC RMS 60 
Hz all other mutually insulated 
elements. 

Greater than 500 VAC RMS 60 

Hz across open contacts. 

Greater than 1500 VAC RMS 

60 Hz all other mutually 
insulated elements. 

LIFE EXPECTANCY 

Mechanical- 

in excess of 10 million 
operations. 

Electrical- 

100,000 operations minimum 
at 1.0 amps. 

Mechanical-in excess of 20 
million operations 
Electrical-100,000 operations 
minimum at rated toads 

Mechanicai-in excess of 5 
million operations 
Electrical-100,000 operations 
minimum at rated loads 

Mechanical-in excess of 50 
million operations 
Electrical-100,000 operations 
minimum at rated loads 

Mechanical-in excess of 50 
million operations 
Electrical-100,000 operations 
minimum at rated loads 

Mechanical-in excess of 5 
million operations 
Electrical-100,000 operations 
minimum at rated loads 

MAX. SIZE IN 

INCHES (LxWxH) 

.827x.410x.443 

.906 X. 709 X. 575 

.890 X. 642 X. 985 

1.190X.859x1.281 
(Dust Cover) 

1.109X.859x1.281 
(Dust Cover) 

1.08x.830x1.36 

(Plain Cover w/quick connect) 

TERMINALS-PC 

SOLDER/PLUG-IN 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

OPTIONS 




Opposite Polarity Barrier 

Push Button 

Diode across coil (DC only) 

Lamp across coil 

Lamp & Push Button 

Opposite Polarity Barrier 

Push Button Actuator 

Diode Across Coil, DC only 

Lamp Across Coil 

Lamp & Push Button 

Special Customer 

Requirements 

AGENCY 

APPROVALS 

UL 

UL/CSA 

UL/CSA 

UL/CSA 

UL/CSA 

UL/CSA 
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157 

157 

187 

188 

297 

298 

136 

UL recognized for motor 
controllers up to 600 VAC. 
Magnetic latching version 
provides switchable core 
which cannot be falsely 
latched. 

MAGNETIC LATCHING 
SERIES 

When there is a need to 
conserve power, retain logic 
function during power 
outages, or improve 
reliability by several 
order-of-magnitude over 
outdated mechanical 
latching relays, the Type 

157 magnetic latching 
state-of-the-art relay is 
made to order tor these 
applications. All of the 
superior electrical 
characteristics available in 
the standard Type 157 
relays, including 1/4" 
through air and 3/8" over 
surface spacing, are offered 
in the magnetic latching 
version. Magnetic latching is 
achieved by a specially 
designed magnet core that 
makes it possible to 
maintain a substantial 
magnetic force of attraction 
after termination of the 
electrical pulse that 
energizes the core. There 
are no mechanical latches 
associated with the design, 
nor permanent magnets that 
can result in inadvertent 
operation. To restore the 
relay to its unoperated 
position, a short pulse of 
opposite polarity and lower 
magnitude than the operate 
pulse is applied to the coil or 
a second concentric wound 
coil. 

TIMING 

Latching time; 13 MS 
nominal with a one second 
pulse of nominal voltage. 
Unlatch time: 13 MS 
nominal with a one second 
pulse of nominal unlatch 
voltage after latching with a 
one second pulse of nominal 
latch voltage. 

A latch pulse of 50 MS min. 
at nominal voltage is 
recommended to insure 
positive latching. 

DESIGN & CONSTRUCTION 
Insulation material, weight, 
marking, shock, vibration, 
dielectric breakdown, 
insulation resistance and 
temperature range are 
identical to the Type 157 
relay. 

UL/CSA 

MAGNETIC 
LATCHING OPTION 
ALSO AVAILABLE 
ON 187 AND 188 
SERIES 

DPDT power relay is rated at 20 
amps; DPST-NO and NC 
contact arrangements are rated 
at 25 amps. Open stud 
mounted or dust covered 
versions with 1/4" 
quick-connect terminals are 
available. 

30 Ampere relay is an 
expanded version of the Type 

187 20 amp 2PDT relay, 
utilizing a common coil/mates 
structure. The 188 is limited to 
single-pole switching, in order 
to provide for the 30 amp 
contact ratings. 

A DPST-NO 15 amp economy 
power relay. Available in PC 
circuit & quick connect 
combination version. 

Recognized under UL i!f508. 

ASPST-NOISor 25 amp 
economy power relay. PC and 
Quick Connect terminal 
combination. Recognized under 
UL #508. 

A small power relay that will 
switch 20 amps for industrial 
use in multipole configuration 
and 30 amps in multipole 
configuration at 120 VAC or 

240 VAC for appliance use 
under UL #508. 

NO 

NO 

NO 

NO 

NO 

NO 

1 Form C 

2 Form C 

3 Form C 

2 Form A 

2 Form B 

1 Form X 

1 Form Y 

2 Form C 

2A,DPST 

2B. DPST 

1 Form X 

1 Form Y 

Form X 

Form Y 

Form Z 

2 Form A 

SPST-NO 

1 Form C 

2 Form C 

2PST-NC 

2PST-NO 

1PST-NO-DM 

1PST-NC-DB 

3PST-N0 

Material 

-too 1/8" Fine Silver (gold 
flash) 5 amp 

Ratings 

5 amp, 28VDC/ 120/240 
VAC, 80% pf 

2 amp, 480/600 VAC, 

80% pf 

1/8 hp, 120 VAC 

1/4 hp, 240 VAC 
-200 3/16" Silver Cadmium 
Oxide 10 amp 

10 amp, 28 VDC/ 120/240 
VAC, 80% pf 

1/3 hp, 120 VAC 

1/2 hp, 240/480/600 VAC 

3 amp, 480/600 VAC, 

80% pf 

-300 3/16" Silver Cadmium 
Oxide 15 amp (UL on 1 & 

2PDT only) 

15 amp, 120 VAC 

10 amp, 240 & 277 VAC 

28 VDC 

3 amp, 480/600 VAC 

1/3 hp, 120 VAC 

1/2 hp, 240/480/600 VAC 
-7001/8" Fine Silver Gold 
Diffused 

5 amp, 28 VDC/ 120/240 
VAC, 80% pf 

2 amp, 480/600 VAC, 

80% pf 

1/8 hp, 120 VAC 

1/4 hp, 240 VAC 

All hp ratings are single phase 

Material 

-1001/4" Diameter Fine Silver 
20 amp, 28 VDC 

20 amp, 120/240/277 VAC 

10 amp, 480/600 VAC 

3/4 hp, 120 VAC 

1-1/2 hp, 240 VAC 
-200 1/4" Diameter Silver 
Cadmium Oxide 

20 amp, 28 VDC 

20 amp, 120/240/277 VAC 

10 amp, 480/600 VAC 

3/4 hp, 120 VAC 

1 1/2 hp, 240 VAC 
-300 3/16" Diameter Silver 
Cadmium Oxide 

10 amp, 28 VDC 

15 amp, 120/240/277 VAC 

3 amp, 480/600 VAC 

1/3 hp, 120 VAC 

1/2 hp, 240/480/600 VAC 
-400 3/16" Silver Cadmium 
Oxide High Conductivity Blade 

10 amp, 28 VDC 

10 amp, 120/240 VAC 

3 amp, 480/600 VAC 

1/3 hp, 120 VAC 

1/2 hp, 240/480/600 VAC 
-600 1/4" Silver Cadmium 

Oxide 

(On contacts 2A & 2B only) 

25 amp, 28 VDC 

25 amp, 120/240/277 VAC 

10 amp, 480/600 VAC 

3/4 hp, 120 VAC 

1-1/2 hp, 240 VAC 

Material 

-1001/4" Silver 

30 amp 120/240/277 VAC 

30 amp 28 VDC 

15 amp 480/600 VAC 
1hp120VAC, 1 phase 

1-1/2 hp 240 VAC, 1 phase 
-2001/4" Silver Cadmium 

Oxide Ratings Identical for -100 
& -200 contacts. 

Material 

-200 Silver Cadmium Oxide 

15 amp, 125 VAC, resistive 
(UL) 

10 amp, 250 VAC, resistive 
15 amp, 12 VDC, resistive 

5 amp, 48 VDC, resistive 

6 amp, 125 VAC, inductive 
40% PF 

4.8 amp, 250 VAC, 
inductive 40% PF 

6 amp, 12 VDC, inductive 

2 amp, 48 VDC, inductive 

1 hp, 120 VAC 

11/2 hp, 240 VAC 

50 amp, inrush 20 ms max 

Material 

-100 Silver Cadmium Oxide 

15 amp, 125 VAC, resistive 
(UL) 

10 amp, 250 VAC, resistive 
15 amp, 12 VDC, resistive 

5 amp, 48 VDC, resistive 

6 amp, 125 VAC), inductive 
40% PF 

4.8 amp, 250 VAC, 
inductive 40% PF 

6 amp, 12 VDC, inductive 

2 amp, 48 VDC, inductive 
Ihp, 120VAC 

1-1/2 hp, 240 VAC 

50 amp, inrush 20 ms max 
-200 Silver Cadmium Oxide 

25 amp, 125 VAC, resistive 
20 amp, 125 VAC, resistive 
(UL) 

20 amp, 250 VAC, resistive 
25 amp, 12 VDC, resistive 

10 amp, 48 VDC, resistive 

15 amp, 125 VAC, 
inductive 40% PF 

10 amp, 250 VAC, 
inductive 40% PF 

15 amp, 12 VDC, inductive 

5 amp, 48 VDC, inductive 

1 hp, 120 VAC 

1-1/2 hp, 240 VAC 

70 amp, inrush 20 ms max 

Material 

-3/8" diameter Silver 

20 amp, 120/240 VAC 

20 amp. 28 VDC 
-3/8" diameter Silver 

Cadmium Oxide (UL 

Industrial Use 

1/4 hp, 120 VAC 

15 amp, 120 VAC 

15 amp, 28 VDC 

10 amp, 240 VAC 

1 kw tungsten, 120 or 240 
VAC 

Appliance Use 

1/4 hp, 120 VAC 

20 amp, 28 VDC 

30 amp, 120 or 240 VAC 

1 kw tungsten, 120 or 240 
VAC 

5,6, 12,24,48, 110 (DC) & 6, 
12, 24, 120, 240 (AC) & 
specials 

5,6,12,24,48,110, (DC) and 

6, 12,24,120, 208,240 (AC) 
and Specials 

5, 6,12, 24, 48, 110 (DC) 

6, 12, 24, 120, 208, 240 (AC) 
Special customer requirements 

6, 12, 24, 48 (DC) 

6, 12, 24, 48 (DC) 

6,12, 24,48, 110 (DC) 

6,12, 24, 120, 240 (AC) 

Special Customer 

Requirements 

Nominal-1.7 VA (1 & 2 pole 

AC): 2.0 VA (3 pole AC); 1.2 
watts (DC) 

Maximum continuous-2.7 VA 
(1&2pole AC); 3.1 VA (3 pole 
AC); 1.9 watts (DC) 

Nominal-2,7 VA (AC): 1.2 watts 
(DC) 

Maximum continuous-3.4 VA 
(AC); 1.9 watts (DC) 

Nominal-2.0 VA (AC); 1.2 watts 
(DC) 

Maximum continuous-3.1 VA 
(AC); 1.9 watts (DC) 

Nominal-1.0 watts 
: Maximum continuous-1.30 
watts 

Nominal-0.9 watts 

Maximum continuous-1.1 
watts 

Maximum continuous-10 VA 
(AC); 2.9 watts max. (DC) 

Greater than 750 VAC, RMS 60 
Hz across open contacts. 

Greater than 2500 VAC, RMS 

60 Hz all other mutually 
insulated elements. 

Greater than 750 VAC RMS 60 

Hz across open contacts 

Greater than 2500 VAC RMS 60 
Hz all other mutually insulated 
elements. 

Greater than 750 VAC RMS 60 

Hz across open contacts 

Greater than 2500 VAC RMS 60 
Hz all other mutually insulated 
elements. 

1500 VAC coil to contacts and 
between poles; 600 VAC across 
open contacts. 

1500 VAC coil to contacts 

750 VAC across open contacts 


Mechanical 

10 million operations 

Electrical 

100,000 operations at rated 
load. 

Mechanical-10 million 

operations 

Electrical-100,000 operations 
at rated load 

Mechanical-10 million 
operations 

Electrical-100,000 operations 
at rated load 

Mechanical-In excess of 

500,000 operations 
Electrical-200,000 operations 
minimum at rated loads 

Mechanical-In excess of 

500,000 operations 
Electrical-200,000 operations 
minimum at rated loads 

Mechanical-5 million 
operations 

Electrical-100,000 operations 
at rated load 

1.400x1.525x1.905 
(dust cover) 

1.400x1.525x1.905 

1.400x1.525x1.905 

1.378x1.197x1.181 

1.201 X1.240X.787 

2.375x1.75 x 2.80 

YES 

YES 

YES 

YES 

YES 

YES 

PC & Quick Connects In 
Combination 

PC & Quick Connect terminal 
combination 

NO 

YES 

Lamp across coil 

Class B Coil 

Push Button Actuator 

Open style 

Varnished coil 

Class B Coil 

Varnished Coil 

Lamp in Parallel with Coil 

Special Customer 

Requirements 

Lamp in parallel with coil 

Class B Coil 

Varnished Coil 

Special Customer 

Requirements 



Special Customer 

Requirements 

UL/CSA 

UL/CSA 

UL/CSA 

UL 

UL 

UL 
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611 SERIES 

612 SERIES 

613 SERIES 

614 SERIES 

618 SERIES 

619 SERIES 

719 SERIES 

An amplifier driven relay 
■that allows an input signal 
as low as 12 microwatts to 
control a DPDT 10 amp 
output. This low control 
sensitivity permits direct 
interfacing with most types 
of logic. 

Delay-on-release timer 
which utilizes an R-C solid 
state trigger circuit to drive 
a secondary solid state 
switch, which in turn 
controls the integral 10 amp 
output relay. 

Economy version 
Delay-on-operate timer, 
which utilizes a simple R-C 
solid state trigger circuit, 
which in turn controls the 
integral 10 amp output relay. 

Identical to the 612 series, 
except it functions as a 
delay-on-operate. Available 
with "fixed”, "external 
resistor” adjust time setting, 
or “knob adjust”, through 
an overall range of 1 to 300 
seconds delay. 

An electronic time delay 
module that provides a 0.5 
or 2 amp SCR output to 
drive relays, solenoids or 
lamps. Units are fully 
encapsulated and are 
versatile and economic, 
especially when used in 
conjunction with power 
relays in the 30 amp rating 
category. 

IMPULSE RELAY 

An electronically controlled 
single input latching relay. 
Repetitive input pulses 
cause the relay to latch and 
unlatch alternately up to 

1,200 total pulses per 
minute. 

IMPULSE RELAY 

Miniature PC style impulse 
relay that will alternately 
change states when pulsed 
at a common input, without 
changing polarity. 

ELECTRICAL/MECHANICAL 

CHARACTERISTICS 

All ratings at 25°C ambient. 
Sensitivity—12 microwatts, 
60 microwatts 

Operating time 

(nom voltage & temp.) 

15 ms. 

Release time (nom. voltage 
& temp.) 30 ms. 

Max. Input voltage or 
current—30 VDC or 

1 ma. 

Max. negative blocking 
voltage 50 VDC 
Voltage-12, 24, 48 VDC 
(+10%) 

Power—1.2 watts 

Polarity protection—YES 
Duty—Continuous 

Switching action 2PDT 

Switching rating 

-Fine silver contacts 
(gold flash) 

5 amp, 28 VDC, 
120/240VAC 1/8 hp, 

120 VAC 

-Silver Cadmium Oxide 
10 amp, 28 VDC, 

120/240 VAC 

1/3 hp, 120 VAC 

1/2 hp, 240 VAC 
TEMPERATURE RANGE 
-10°C to +55°C 

SHOCK 

15 g's, 11 + 1 ms, 1/2 
sinewave 

(non-operating test) 
VIBRATION 

0.06" DA or 10 g’s, 10 
to 55 Hz 

(non-operating test) 

'■ 

ELECTRICAL/MECHANICAL 

CHARACTERISTICS 

All ratings at 25°C ambient. 
Repeatability ±3% 

Total timing variation ±10% 
Operate time (max.) 100ms 
Recycle time (max.) 100ms 
Dial scale Ref. only 

Input voltage limits— 

AC +10% 

DC ±25% 

Power requirements— 

AC (approx.) 1.5 VA 

DC (approx.) 1.2 watts 
Switching action 2PDT 

Switching rating (max.) 

-Fine Silver contact 
(Gold flash) 

5 amp, 28 

VDC/120,240VAC; 80% 
pf 1/8 hp, 120 VAC 
-Silver Cadmium Oxide 

10 amp, 28 

VDC/120,240 VAC; 80% 
pf, 1/3 hp, 120 VAC 1/2 
hp, 240 VAC 

Delay types Delay-on-release 
Momentary transfer upon 
timing cycle 

interruption.NO 

TEMPERATURE RANGE 
-operating: -10°C to 
+ 55°C 

-storage: 40°C to 
+ 85°C 

SHOCK 

15 g’s, 11±1 ms, 

1/2 sinewave 
(non-operating test) 
VIBRATION 

0.06" DA or 10 g’s, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 

Fixed 

External Resistor 

Knob Adjust 

ELECTRICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Repeatability ±3% 

Total timing variation ±10% 
Reset (release) time 
(max.) 200ms 

Recycle time (max.) 200ms 
Dial scale Ref. only 

Input voltage limits 

AC +10% 

DC ±25% 

Power requirements— 

AC (approx.) 3.0 VA 
DC (approx.) 1.5 watts 
Switching action 2PDT 

Switching rating (max.) 

-Fine silver contact 
(gold flash) 

5 amp, 28 

VDC/120/VAC, 3 amp, 

240 VAC .80% pf 1/8 
hp, 120 VAC 
-Silver Cadmium Oxide 

10 amp, 28 VDC, 120 
VAC, 1/3 hp 120 VAC, 6 
amp, 240 VAC .80% pf 
1/2 hp, 240 VAC 

Delay types Delay-on-operate 
Momentary transfer upon 
timing cycle 

interruption.YES 

TEMPERATURE RANGE 
-operating: -10°C to 
+55°C 

-storage: 40°C to 
+85°C 

SHOCK 

15 g’s, 11 ±1 ms, 

1/2 sinewave 
(non-operating test) 
VIBRATION 

0.06" DA or 10 g’s, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 

Fixed 

External Resistor 

Knob Adjust 

ELECTRICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Repeatability ±3% 

Total timing variation ±10% 
Reset (release) time 
(max.) 50ms 

Recycle time (max.) 100ms 
Dial scale Ref. only 

Input voltage limits 

AC +10% 

DC ±25% 

Power requirements— 

AC (approx.) 3.0 VA 
DC (approx.) 1.2 watts 
Switching action 2PDT 

Switching rating (max.) 

-Fine Silver contacts 
(Gold flash) 

5 amp, 28 VDC/120 

VAC, 3 amp, 240 VAC 
.80% pf 1/8 hp, 120 

VAC 

-Silver Cadmium Oxide 
(Gold flash) 

10 amp, 28 VDC/120 

VAC, 1/3 hp, 120 VAC, 6 
amp, 240 VAC .80% pf 
1/2 hp, 240 VAC 

Delay types Delay-on-operate 
Momentary transfer upon 
timing cycle 

interruption.NO 

TEMPERATURE RANGE 
-operating: -10°C to 
+55‘»C 

-storage. 40°C to 
+85®C 

SHOCK 

15 g’s, 11±1 ms, 

1/2 sinewave 
(non-operating test) 
VIBRATION 

0.06" DA or 10 g’s, 10 
to 55 Hz (non-operating 
test) 

TIMING SET 

Fixed 

External Resistor 

Knob Adjust 

ELECTRICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Repeatability ±3% 

Total timing variation ±10% 
Reset time (max.) 75ms 

Recycle time (max.) 25ms 
Input voltage limits 
+25%. DC must be 
filtered, max. ripple 5% 
at nominal voltage 
Switching action SPST 

Solid State Output, 1.5 

V voltage drop max. 
when on 

Switching rating (max.) 

-Type 1-0.5 amp at 
+55°C 

-Type 2-2.0 amp at 
+25°C 

1.25 amp at +55°C 
TEMPERATURE RANGE 
-40°C to +55°C 

ELECTRICAL/MECHANICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Pulse width 25 ms. min. 
Pulse repetition rate 

1200 pulses per minute 
max. 

Duty Continuous 

Input voltage 

12, 24, 48, 110 VDC 
(±25%) 

Power requirements 

1.8 watts 

Switching action 2PDT 

Switching rating (max.) 

-Fine Silver contacts 
(Gold flash) 

5 amp, 28 VDC, 

120/240 VAC 1/8 hp, 

120 VAC 

-Silver Cadmium Oxide 

10 amp, 28 VDC, 

120/240 VAC 

1/3 hp, 120 VAC 

1/2 hp, 240 VAC 
TEMPERATURE RANGE 
-10°Cto+55°C 

SHOCK 

15 g’s, 11±1 ms, 1/2 
sinewave (non-operating 
test) 

VIBRATION 

0.06" DA or 10 g’s, 10 
to 55 Hz (non-operating 
test) 

ELECTRICAL/MECHANICAL 

CHARACTERISTICS 

(25°C) 

LIFE EXPECTANCY: 
Mechanical—100 million 
operations min. 

Electrical—100,000 
operations min. at rated 
load 

CONTROL VOLTAGES: 

5 to 48 VDC standard 

Set & Reset time 3ms 
typical 

DIELECTRIC 

1500 VAC input to 
contacts 

1000 VAC across open 
contacts 

TEMPERATURE 
-40°C to +70°C 
CONTACTS 

-Silver/Gold bifurcated 
Rating 

2.0 amp 30 VDC 
resistive 

0.6 amp 110 VDC 
resistive 

1.0 amp 125 VAC 
resistive 
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711 SERIES 

715 SERIES 

655 SERIES 

657 SERIES 

658 SERIES 

753 SERIES 

754 SERIES 

Superior replacement for 
plug-in thermal timers. The 
711 series offers 5 amp 
SPST-NO or NC. and SPOT 
snap action switching, 
metai enclosure is 
standard, (encapsulated 
units available), long life, 
and solid state type timing 
performance. 

Multi-function time delay 
relay industry standard 8 
and 11 pin octal, side 
terminal strip for flush 
mounting, and the 11 pin 
square base to fit the Midtex 
Type 157 relay sockets. 
UL/CSA approval. 

Delay-on-operate timers 
which use solid state timing 
circuits to control an integral 
relay. 

Delay-on-operate timer 
which uses solid state 
timing circuits to control an 
integral relay. 

Extremely accurate long 
range delay-on-operate with 
timing tolerance and timing 
variation of plus or minus 

2%. Available in either a 
variable time range or fixed 
(factory preset) time range. 

753 series voltage sensor is 
designed for use in 
monitoring voltage 
fluctuations. It is designed 
to energize and de-energize 
at predetermined voltage 
levels that may be fixed or 
set with adjusting knobs. 
Packages are available for 
either direct plug-in or 
terminal strip connection. 

3-Phase sequence sensor is 
designed to detect loss of 
power on one leg or reverse 
phase sequence in 
conventional 3-phase, 4 
wire, wye connected or 

3-wire Delta connected 60 

HZ circuits. The delay will 
remain energized with 
power applied unless a loss 
or reverse is detected. The 

654 is ideal for the 
protection of expensive 
motors and 3-phase 
equipment from failure due 
to phase problems. 

ELECTRICAL/MECHANICAL 

CHARACTERISTICS 

All ratings at 25°C ambient. 
CONTACTS; 

5 amps 120 VAC 
resistive 

Samps 30 VDC 
resistive 

4 amps 240 VAC 
resistive 

POWER REQUIREMENTS 
0.75 watts typ. 
TEMPERATURE: 

Storage -40°C to 
-i-85°C 

Operating -25°C to 
-(-65°C 

(extended ranges 
available) 

DIELECTRIC 

1000 VAC min., 750 

VAC across open 
contacts 

TIMING 

Accuracy: ±10% 
Repeatability; +3% 
Reset & Recycle time: 

50 ms typical, 100 ms 
max. 

SHOCK 50g’s 
(non-operating) 
VIBRATION: 

10 g’s, 10-55 Hz min., 
without false contact 
action 

ELECTRICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Repeatability ±2% 

Total timing variation ±10% 
Reset time—25 ms typical, 

50 ms max. (release of 
delay-on-operate) 

Recycle time—50 ms 
typical. 

100 ms. max. 

(minimum off time 
between timing 
intervals) 

Input voltage limits 

AC +10% 

DC ±25% 

Power requirements 

AC 2.5VA 

DC 1.5watt 

Switching action 2PDT 

Switching rating (max.) 

-Silver Cadmium (Dxide 

10 amp, 28 VDC/120 

VAC; 1/3 hp, 120/240 

VAC 

Delay types 

Delay-on-operate, 

Delay-on-release, 

Cycle, Interval and 
Interval-momentary 
start timing. 

Momentary transfer upon 
timing cycle interruption: NO 
TEMPERATURE RANGE 
—operating -10°C to 
+55°C 

—storage -40°C to 
+85°C 

SHOCK 

15 g’s, 11 ±1 ms, 1/2 
sinewave 

(non-operating test) 
VIBRATION 

0.06" DA or 10 g’s, 

10-55 Hz 

(non-operating test) 

ELECTRICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Repeatability ±3% 

Total timing variation ±10% 
Reset time 50 ms 

Recycle time (max.) 100 ms 
Input voltage limits 

AC +10% 

DC ±25% 

Power requirements 

AC (approx.) 3VA at 120 
VAC 

DC (approx.) 1.2 watts 
Switching action 1,2,4PDT 
Switching rating 

5 amp, 28 VDC, 

120 VAC 

10 amp, 28 VDC, 

120 VAC 

Delay types Delay-on-operate 
Momentary transfer upon 
timing cycle interruption .NO 
TEMPERATURE RANGE 
—operating -10°C to 
+55°C 

—storage -40°C to 
+85°C 

SHOCK 

15 g’s, 11 ±1 ms, 1/2 
sinewave 

VIBRATION 

log’s; 10 to 55 Hz 
TERMINALS- 
Solder, PC, 

Plug-In. 

ELECTRICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Repeatability ±5% 

Total timing variation ±10% 
Reset time (max.) 100 ms 
Recycle time (max.) 100 ms 
Input voltage limits 

DC ±25 

Power requirements 

DC (approx.) 0.7 watt 
Switching action 2PDT 

Switching rating 

2 amp, 28 VDC, 

120 VAC 

Momentary transfer upon 
timing cycle interruption .NO 
TEMPERATURE RANGE 
—operating -10°C to 
+55°C 

—storage -40°C to 
+85°C 

SHOCK 

12 g’s, 11 ±1 ms, 1/2 
sinewave 

VIBRATION 

8 g’s; 10 to 55 Hz 

MAX SIZE IN INCHES 
(L X W X H) 

1.190 X .859 X 1.281 
TERMINALS 

Solder, PC, 

Plug-In 

ELECTRICAL/MECHANICAL 

CHARACTERISTICS 

Timing tolerance ±2% 

Repeatability ±.1% 

Total timing variation ±2% 
Reset time (max.) 50 ms 
Recycle time (max.) 150 ms 
Timing ranges 
*1-102.3 sec. 

‘1-409.5 sec. 

*1-1023 sec. 

*1-4095 sec. 

‘Factory preset 

Power requirements 

(max.) 3VA 

Operating temperature 
-10°C to +55°C 
Switching action 2PDT 

Delay function 
Delay-on-operate 

Contact rating 

10 amp at 28 VDC, 120 
VAC, 80% pf; 7 amp at 
240 VAC 80% pf; 1/3 hp 
at 120/240 VAC 

Contacts 

5/32" Silver Cadmium 
Oxide 

Expected life at rated load 
(min.) 100,000 
operations 

SHOCK 

15 g’s, 11 ±1ms, 1/2 
sinewave (non-operating 
test, no mechanical 
damage) 

VIBRATION 

0.06" DA or 10 g’s 

10-55 Hz 

(non-operating test) 

ELECTRICAL 

CHARACTERISTICS 

All ratings at 25°C ambient 
Repeatability ±1%max. 
Response time 15 ms typical 
25 ms maximum 
Duty cycle is continuous, 
maximum input limit of 
125% of nominal input 
voltage. 

Switching action SPDT 

Switching rating 

—100 silver/gold flash 

3 amps at 24 VDC or 

125 VAC resistive; 

1 amp at 24 VDC or 

125 VAC inductive; 

1.5 amps at 250 VAC 
resistive; 

0.5 amps at 250 VAC 
inductive 

—200 Silver Cadmium 
Oxide 

5 amps at 24 VDC or 

125 VAC resistive 

2 amps at 24 VDC or 

125 VAC inductive 

2.5 amps at 250 VAC 
resistive 

1 amp at 250 VAC 
inductive 

—300 Silver Cadmium 
Oxide 

10 amps at 24 VDC or 
125 VAC resistive 

4 amps at 24 VDC or 

125 VAC inductive 

5 amps at 250 VAC 
resistive 

2 amps at 250 VAC 
inductive 

TEMPERATURE RANGE 
—operating -10°C to 
+ 55°C 

—storage -40°C to 
+ 85°C 

SHOCK 

15 g’s, 11 ±1 ms, 1/2 
sinewave 

(non-operating test) 
VIBRATION 

0.06" DA or 10 g’s, 

10-55 Hz 

(non-operating test) 

FEATURES 

—Reliability of solid state 
sensing 

—Power output switching 
to 10 amps 
—Form DPDT contact 
output 

—Flexibility for variety of 
applications 

—Available with plug-in or 
direct wire termination 
—4-wire wye or 3-wire 

Delta connection 
—Responds to line failure 
in 30MS typical 

CONTACTS 

—5/32" Silver Cadmium 

Oxide 10 amp, 28 
VDC/120 VAC, 80% pf 
LIFE EXPECTANCY 
Mechanical—in excess of 

50 million operations 
Electrical—100,000 
operations minimum at 
rated loads 

DIELECTRIC BREAKDOWN 
Greater than 500 VAC RMS 

60 Hz across open 
contacts; 

1 Greater than 1500 VAC 

RMS 60 Hz all other 
mutually insulated elements 
TEMPERATURE RANGE 
-10°C to +55°C 

DUTY CYCLE 

Continuous 

RESPONSE TIME 

15 MS operate, 30 MS 
release typical 

OPERATE POWER 

2 watts max. 
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CUSTOM 
CONTROL 
PRODUCTS 
& BOARD 
ASSEMBLIES 


PARAMETER 

TYPE 159 

TYPE 160 

TYPE 161 

TYPE 162 

TYPE 166 

TYPE 169 

163 

164 

165 

COILS 

Single wound- 
max. ohms , 

8,600 

9,000 

43,500 

3,500 

9,000 

11,000 

4,000 

4,000 

4,300 

Double wound- 
max. ohms 

4,275 

4,500 

21,700 

1,750 

4,275 

5,500 

2,000 

2,000 

8,000 

Rating—watts 
continuous 

2.0 

1.75 

3.0 

3.0 

1.5 

2.0 

4.0 

4.0 

4.0 

Temp, rise—° C 
per watt 

30° 

35° 

20° 

30° 

35°C 

30° 

20° 

20° 

20° 

Dielectric breakdown 










-RMS, 60Hz 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

Insulation resistance 
megohms—500 

VDC 

1,000 

1,000 

IK-1OK 

1K-10K 

1,000 

1,000 

100 

100 

100 

Capacitance- 
armature to coil 
pf, typical 

9.0 

9.0 

9.0 

9.0 

9.0 

7.0 

12 

12 

14 

Electrostatic 










shielding optional 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Typical operate times 
—MS, 2X must 
operate 

1-3 

1-3 

1-3 

1-3 

1-3 

1-3 

3.5 

3.5 

3.0 

Typical release times 










-MS 2X 

2.5 

2.5 

3.0 

3.0 

2.8 

3.0 

4.5 

4.5 

4.2 

Contact form 










availably 

C,D 

C, 0 

2C,2D 

2C, 20 

C,D 

C, 0 

0 

D 

0 

Adjustments 

available 

Single-side-stable 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Bi-stable 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

yes 

Polar 1% balance 

yes 

yes 

no 

no 

yes 

yes 

yes 

yes 

yes 


Temperature range- 
Operating ° C 
Storage ° C 

Weight—ounces 

Encapsulant 

Mounting method 


All types -38.8°C to +85°C 
All types -65°C to -f100®C 


k't 




The Midtex dry reed 
relay series offers 
hermetically sealed, 
non-position sensitive 
switching in a small 
size with rapid 
response and low 
actuate power 
requirements. Available 
contact forms include 
A, B, C and D with dry 
reeds and forms A and 
B with mercury wetted. 
Contact arrangements 
include 1 to 5 Form A, 

1 to 4 Form C, and 1 to 
3 Form B, or any 
combination within the 
5 pole bobbin. Consult 
the factory for 
additional details. 


Midtex Relays, Inc. 
designs and 
manufactures custom 
control modules and 
board assemblies to 
specific customer 
applications. A few 
common applications 
are listed below: 

• True Form D Relay 

• 20-25 amp 3/4 hp 
time delay relay 

• 12-96 Hour Timer 

• Sequencing Module 
For Stagger Motor 
Start Up 

• Impulse Relay That 
Transfers When 
Voltage Is Removed 

• True Off Delay Timers 

• Complete Control 
Systems (Board level, 
encapsulated & 
Cabinet) 

• Wire Wrapped Relay 
Control Assemblies 

• Interface Modules 
Most designs are 
generated from 
customers requesting a 
“Black Box” to solve a 
system problem, 
improved performance, 
lower costs etc. Please 
call us on our 
Engineering Hot Line 
(1-800-MIDTEX1)to 
discuss your 
application directly with 
Midtex Engineering. 


Polyureth. Polyureth. Polyureth, Polyureth. Polyureth. Wax Wax Wax Polyurf 

PCB PCB PCB PCB PCB Octal Octal Octal PCB 


■ 
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CYCLEMASTER SOLID STATE RELAYS 
24-HOUR TIMER ' 



620 SERIES 


Program Time Switch—up to 48 ON-OFF 
operations per day with timing intervals as 
low as fifteen minutes. 14-day wheel, with 
Sunday and Holiday Skipper, provides 
programming for two full weeks. Eliminates 
operations on unwanted days. 

SWITCHING ACTION 

SPOT (usable three ways: SPST open; SPST 
closed; SP transfer) 

LOAD CAPACITY 

20 amps at 125, 250, or 480 VAC (1 hp at 125 
VAC; 2 hp at 250 VAC) (10 amps at 125 VAC 
inductive) 

TERMINALS 

Screw terminals conveniently located 
METHOD OF PROGRAMMING 
Trip pin (12 supplied) 

TEMPERATURE RANGE 
-40Fto -1-140 F 
Dimensions 

With enclosure 8.188" H x 6.375" W x 
4.125" D; without enclosure 6-5/8" H x 
4-1/2" W x 2-13/16" D 

TIMING APPLICATIONS 

• Lawn sprinkling 

• Greenhouse misting 

• Irrigation 

• Program music 

• Chime system 

• Oil well pumping 

• Programmed heating 

• Air conditioning 

• Traffic systems 

• Industrial processing 

• Power plant exercising 

• Industrial lubrication systems 

• Stoker hold-fire 

• Battery charging 

• Paint and enamel baking 

• Laboratory testing 

• Oven purging 

• Automatic livestock and poultry feeding systems 

• Conveyors, material handling systems 

• Ventilating fans 

• Elevators and stairways 

• Pumps and motors 

• Water softening control 

• Bulk, milk cooler agitation 

• Laundry equipment 

• Heat treating 

• Plastic molding 

• Bakery machinery 


630/631 SERIES 


Solid State Hybrid Industrial Relay 
Applications are I/O interface, and switching 
difficult loads such as; solenoids, AC 
motors, lamps and other heavy industrial 
loads within device ratings. 


Ratings are for both models, unless otherwise 
specified. 

Current 

Type 630 4, 7, 10 and 15 amps inductive or 
resistive., 

Type 631 5 amps inductive or resistive. 
Voltage drop 

1.6 typical at rated current 
Leakage current 

6 MA max., 120 VAC/12 MA max., 240 VAC 
Minimum load current 
200 MA, RMS 
Life 

500 million operations 
Contact type 
1 Form A 
Dielectric 

1500 VAC, 60 Hz minimum between all 
mutually insulated terminals and mounting 
plate 


634 SERIES 


Hybrid Non Zero-Crossing Turn On PCB Relay 
Unit occupies less than one sq. inch of board 
space. This makes it ideal for applications 
where board space is at a premium. 


Internal transient protection 

Available with a snubber network to properly 
communicate inductive loads. 

Excellent I/O isolation 

Reed relay input provides input to output 
isolation in excess of 1500 VAC, 60 Hz dielectric 
breakdown. 

Rapid response time 

Relay will turn on in one millisecond. Turn-off 
occurs at the first zero amplitude current point 
after input power removal. 

Dielectric 

1500 VAC, 60 Hz minimum between 
input/output 
Life 

500 million operations 
Contact type 
1 Form A 
Options 

Input coil suppression diode; Thyristor to 
prevent false turn-on when transients on the 
line exceed the forward blocking voltage; 

AC input version using an internal bridge and 
filter capacitor. 

UL Approved 


640 SERIES 


Solid-State Zero-Crossing Industrial Relay 
Ideally suited for frame or panel mounting, 
and is assembled in a sturdy, compact 
package that is sealed against 
environmental conditions. The design will 
withstand severe shock and vibration. 
Applications are I/O interface and switching 
difficult loads such as: solenoids, AC 
motors, lamps and other heavy industrial 
loads within device ratings. 

Excellent isolation 

The LED input-Triac output circuitry in this pure 
solid-state device exhibits in excess of 1,000 
VAC, 60 Hz dielectric breakdown isolation 
between input and output terminals. 

Rapid response time 

Basic circuit used will turn on at the first zero 
amplitude voltage point after power input 
(within plus or minus 15 volts). 

Turn-off occurs at the first zero amplitude 
current point after input removal. 

Dielectric breakdown 

1,000 VAC, 60 Hz minimum between all 
mutually insulated terminals and mounting 
plate. 

Life 

Indefinite 
Contact type 
1 Form A 
Options 

Thyristor to prevent false turn-on when 
transients on the line exceed the forward 
blocking voltage; 

AC input version using an internal bridge and 
filter capacitor. 

UL/CSA approvals. 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1585 













4500 


RELAYS 


4500 


NEC Electronics Inc. 

J '^j 401 Ellis St., Mountain View, CA 94039 • 415/960-6000 

World Products Inc. (North America Distributor) 

19654 8th St. East, Sonoma, CA 95476 • 707/996-5201 


Miniature Reiay—Signai 


Type of relay 

EA2/EB2 


MR62Y 

IVIR602 MR612 

Features 

• Low Profile 
(H=5 mm) 

. H=.197" 

• low power consumption 

• 1,500V FCC surge 

• 1000V AC FCC breakdown 

• Latching type available 

• DIP terminal 

• sealed package 
for flow soldering 

• stable contact 
resistance at high 
temperature 

• 1500V FCC surge 

• low power 
consumption 

• 1500V FCC surge 

• low power 
consumption 

• 1500V FCC surge, 

1000V AC FCC 
breakdown voltage 

• latching type 
available 

• low power 
consumption 

• 1500V FCC surge, 

1000V AC FCC 
breakdown voltage 

• latching type 
available 

Polarized Type 

Contact 

arrangement 

2C 

2C 

2C 

2Cor2D 

2Cor2D 

Contact 

material (standard) 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

Contact 

rating 

(resistive) qa 

(switching) 

2A 

1A 

30W/62.5VA 

60W/125VA 

60W/125VA 

60W/125VA 

60W/125VA 


2.0A 

2.0A 

2.0A 

2.0A 

1.0A 


























Coil voltage 

3~24V 

5, 6, 9,12, 24,48V DC 

5, 6, 9,12, 24, 48V DC 

1.5, 3, 4.5, 5, 6, 
9,12,24, 48V DC 

1.5, 3, 4.5, 5, 6, 

9,12, 24, 48V DC 

Nominal 

operating power 

STD/D-Latch(~12V) 

140mW (24V) 200mW 
S-Latch(~12V)100mW 
(24V) 150mW 

500mW 

400mW 

200mW (latching type- 
single wound coil lOOmW) 

400mW (latching type- 
single wound coil 200mW) 

Must operate 
voltage 

75% 

70% 

70% 

(Ktype 80%) 

70% 

(Form D type 80%) 

70% 

Must release 
voltage 

10% 

5% 

5% 

10% 

10% 

Operate time (typ.) 

(Excluding bounce) 

2ms 

3ms 

4ms 

3.5ms 

3.5ms 

Release time (typ.) 

(Excluding bounce) 

1ms 

2ms 

2ms 

1.5ms 

1.5ms 

Life 

(opera¬ 

tions) 

Electrical 

2x105 30V DC, 1A 
1x105 125V AC, 0.5A 

1x106 24V DC, 1A 
3x106 24V DC,0.5A 

1X106 24VDC, 1A 
3x106 24V DC, 0.5A 

1.5x106 24V DC, 1A 
3x106 24V DC, 0.5A 

1.5x106 24V DC, 1A 
3x106 24V DC, 0.5A 

Mechanical 

100x10® 

50x106 

50x106 

50x106 

50x106 

Break¬ 

down 

voltage 

Between open 
contacts 

1000V AC 

500V AC 

500V AC or 1000V AC* 

1000V AC or 500V AC* 

1000V AC or 500V AC* 

Between adja¬ 
cent contacts 

1000V AC 

1000V AC 

1000V AC 

1000V AC 

1500V AC 

Between con¬ 
tact and coil 

1000V AC 

1000V AC 

1000V AC 

1000V AC 

1500V AC or 2000V AC** 

Surge withstand 
voltage 

1500V FCC 

1500V FCC* 

1500V FCC* 

1500V FCC 

1500V FCC 

UL, CSA 

*UL,CSA 

UL, CSA 

UL, CSA 

UL,CSA 

UL, CSA 

Option 

Latch (SMD) 

- 

- 

latching type. Form D 

latching type. Form D 

Height inches (mm) 

M97(5) 

.449(11.4) 

.449 (11.4) 

.398(10.1) 

.398 (10.1) 

inches (mm) 

.551 X. 354 
(14x9) 

.386 X. 796 
(9.8x20.2) 

.386 X. 796 
(9.8x20.2) 

.398 X. 800 
(10.1x20.3) 

.398X.800 

(10.1x20.3) 


*EA2 * 1500V FCC surge between coil *KY type * Form D type * Form D type 

and contacts and between **K type * 

adjacent contacts. 
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Miniature Reiay—Signai 


Type of relay 



n 

MR10/MR11/ 

MR11-500 

Features 

• low power 
consumption 

• 1500V FCC surge. 

1000V AC FCC 
breakdown voltage 

• latching type 
available 

• low power 
consumption 

• 1500 FCC surge, 

1000V AC FCC 
breakdown voltage 

• latching type 
available 

• long life 

• automatic wave 
soldering possible 

• latching type 
available 

• long life 

• automatic wave 
soldering possible 

• latching type 
available 

• long life 

• 12-pole contacts 
(up to 18 contacts) 

• flux tight base cap 
available 

Polarized Type 

Contact 

arrangement 

4C 

4C 

2Cor2D 

4C,4D or2C-l-2D 

4C,4D or 2C-I-2D 

6C,6D or4C+2D 

12A, 12Bor6C-f-6Aor6B 

Contact 

material (standard) 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

silver alloy 
with gold overlay 

Contact 

rating 

(resistive) 3A 

(switching) 

2A 

1A 

60W/125VA 

60W/125VA 

60W/125VA 

60W/125VA 

30W/50VA 

2.0A 

2.0A 

2.0A 

2.0A 















1.25A 














. 



Coii voltage 

1.5. 3. 4.5, 5, 6, 

9,12, 24, 48V DC 

1.5, 3,4.5,5. 6, 

9,12, 24, 48V DC 

5. 6,12, 24,48 

60V DC 

5, 6,12, 24, 48 

60V DC 

5, 6, 9,12, 24, 48 60V DC/ 
*6,12, 24,48V DC 

Nominal 
operating power 

250mW (latching type- 
single wound coil 125mW) 

400mW (latching type- 
single wound coil 200mW) 

Approx. 280mW 

Approx. 470mW 

1.0to1.5W 

Must operate 
voitage 

70% 

70% 

80% 

(Ytype 70%) 

80% (Ytype 70%) 

55to800/o 

Must release 
voltage 

10% 

10% 

10% 

10% 

- 

Operate time (typ.) 

(Excluding bounce) 

4ms (Latching 3.5ms) 

4ms (Latching 3.5ms) 

10ms 

10ms 

15ms/*20ms 

Release time (typ.) 
(Excluding bounce) 

2ms 

2ms 

3ms 

3ms 

6ms/*4ms 

Life 

(opera¬ 

tions) 

Electrical 

1.5x106 24V DC, 1A 
3x106 24V DC, 0.5A 

1.5x106 24V DC, 1A 
3x106 24V DC, 0.5A 

1x106 30V DC, iA 

1x106 30V DC, lA 

50x106 115V AC, 0.25A 
with spark suppression 

Mechanical 

50x106 

50x106 

100x106 

100x10® 

50x105 

Break¬ 

down 

voltage 

Between open 
contacts 

1000V AC 

1000V AC 

1000V AC or 750V AC* 

1000V AC or 750V AC* 

Forme 1000V AC 
FormD 500V AG 

Between adja¬ 
cent contacts 

1000V AC 

1500V AC 

1000V AC 

1000V AC 

1000V AC 

Between con¬ 
tact and coil 

1000V AC 

1500V AC 

1000V AC 

1000V AC 

1000V AC 

Surge withstand 
voltage 

1500V FCC 

1500V FCC 




UL, CSA 

UL, CSA 

UL, CSA 

UL, CSA 

UL, CSA 


Option 

latching type 

latching type 

latching type 

latching type 


Height inches (mm) 

.398(10.1) 

.398 (10.1) 

.453(11.5) 

.453 (11.5) 

1.182(30.0) 

inchesfmm) 

.398x1.402 

10.1x35.6 

.398x1.402 

(10.1x35.6) 

.776x1.170 

(19.7x29.7) 

.957x1.170 

(24.3x29.7) 

.749x1.071/* .993x1.272 
(19x27.2/*25.2x32.3) 


Ytype *Ytype 

(Form D type: 500V AC) (Form D type: 360V AC) 


* for 500 series 
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Miniature Relay—Power 


MR321A 


►large contact 
capacity 
• compact and 
light weight 
► general purpose 
power relay 


► low profile 

► specially for 
automotive 


► electric heater 
switching (up to 
1.5KW/100VAC) 

► low profile 
»compact 

»flux tight 


»TV-5 type 
available 
»high dielectric 
strength (MR71A) 
»withstanding 
10,000V surge 


► TV-3 type 
available 

► high dielectric 
strength {MR72A) 

► withstanding 
10,000V surge 


Contact 

arrangement 

lAorlC 

1C 

1A 

1A, IB or 1C 

2A, 2B or 2C 

Contact 

material (standard) 

silver alloy 

silver alloy 

silver oxide 
complex alloy 

silver oxide 
complex alloy 

silver nickel alloy 

10A 

30W 150W 300W 

120VA 600VA 1200VA 

150W/600VA 300W/1200VA 
(H-type) 

1200VA 1600VA (H-type) 

300W/250VA 

150W/125VA 

(G-type) (H-type) 


15A 

12A 

10A 


Contact QA 

10A 

10A 




rating 

(resistive) 6A 





■ 

(switching) 

4A 

■5 A 

5A 



■■ 5 A 1 

2A 







1A 

1-1 





Coil voltage 

3, 5, 6, 9,12, 24 

48V DC 

3, 5, 6, 9,12, 24 

48V DC 

3, 5, 6, 9,12, 24 

48V DC 

3,5,6,12, 24,48V DC 

3, 5, 6,12, 24,48V DC 

Nominal 
operating power 

360mW 

360mW 

360mW 

500mW 

500mW 

Must operate 
voltage 

80% 

70% (48V DC: 80%) 

70% (48V DC: 80%) 

70% 

70% 

Must release 
voltage 

10 % 

10% 

10% 

10% 

10% 

Operate time (typ.) 

(Excluding bounce) 

13ms 

10ms 

10ms 

15ms 

15ms 

Release time (typ.) 
(Excluding bounce) 

10ms 

10ms 

10ms 

Sms 

5ms 

Life 

(opera- Electrical 

tions) 

0.1x106 

100V AC, 5A* 

0.1x106 

100V AC, 5A* 

0.5x106 

100VAC, 12A* 

0.1x106 

100VAC, 10A 

0.1x106 

100V AC, 5A 

Mechanical 

10x106 

10x106 

10x106 

10x106 

10x106 

Break- Between open 

down contacts 

750V AC 

750V AC 

750V AC 

1000V AC 

1000V AC 

VDiiayc 

Between adja¬ 
cent contacts 

- 

- 

- 

- 

3500V AC 

Between con¬ 
tact and coil 

1500V AC 

1500V AC 

1500V AC 

5000V AC 

5000V AC 

Surge withstand 
voltage 


i 


10,000V (1x40aS) 

10,000V (1x40/(is) 

UL, CSA 

UL, CSA 

UL 


UL, CSA, Australia Telecom 

UL, CSA, Australia Telecom 

Option 

washable type 

washable type 


washable type 

washable type 

Height inches (mm) 

.926 (23,5) 

.650 (16.5) 

.650(16.5) 

1.004(25.5) 

1.004(25.5) 

inches (mm) 

.650 X. 847 
(16.5x21.5) 

.650X.886 

(16.5x22.5) 

.650x1.024 

(16.5x26.0) 

.512x1.142 

(13.0x29.0) 

.512x1.142 

(13.0x29.0) 


" G type: 1A 
H type: 10A 


" Htype 

0.3x106100V AC. 15A 
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Miniature Reiay—Power 


Type of relay 

MR331-N10 

MR331-N14 

MR331-N20 

MR331-N30 

MR331-N40 

Features 

• best for inductive 
load of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 

• long life 

• best for inductive 
load of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 

• long life 

• best for capacitive 
load of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 

• long life 

• best for lamp load 
of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 

• long life 

• best for lamp load 
of car electronics 

• application specific 
version available 

• powerful contact 
capacity 

• compact, light weight 

• long life 

Contact 

arrangement 

1C 

1A 

1A 

1A 

1A 

Contact 

material (standard) 

silver oxide 
complex alloy 

silver oxide 
complex alloy 

silver oxide 
complex alloy 

silver nickel alloy 
to palladium alloy 

silver alloy 

30A 

25A 

Contact 20A 

rating 

(resistive) ica 

(switching) 

10A 

5A 

400W 

400W 

400W 

400W 

400W 


30A 



30A 





30A 









20A 


. 





















10A 





































Coil voltage 

12V DC 

12V DC 

12V DC 

12V DC 

12V DC 

Nominal 
operating power 

800mW 

450mW 

450mW 

800mW 

450mW 

Must operate 
voltage 

8.0V DC 

8.0V DC 

8.0V DC 

8.0V DC 

8.0V DC 

Must release 
voltage 

1.2V DC 

1.2V DC 

1.2V DC 

1.2V DC 

1.2V DC 

Operate time (typ.) 

(Excluding bounce) 

10ms 

10ms 

10ms 

10ms 

10ms 

Release time (typ.) 
(Excluding bounce) 

15ms 

15ms 

15ms 

15ms 

15ms 

Life 

(opera¬ 

tions) 

Electrical 

0.2x106 

(door interlock system) 

0.2x106 

(car airconditioner) 

0.1x106 

12V DC 5A* 

capacitive 2200^F -♦- 12000/iF 

2.0x106 

lamp 

23W/12VX5* 

0.1x106 

lamp 

60W/12V 

Mechanical 

10x106 

10x106 

10x106 

10x106 

10x106 

Break¬ 

down 

voltage 

Between open 
contacts 

500V DC 

500V DC 

500V DC 

500V DC 

500V DC 

Between adja¬ 
cent contacts 

- 

- 

- 

- 

- 

Between con¬ 
tact and coil 

500V DC 

500V DC 

500V DC 

500V DC 

500V DC 

Surge withstand 
voltage 






UL, CSA 






Option 






Height inches (mm) 

.709 (18.0) 

.709 (18.0) 

.709 (18.0) 

.709 (18.0) 

.709 (18.0) 

inches (mm) 

.650X.886 

(16.5x22.5) 

.650X.886 

(16.5x22.5) 

.650X.886 

(16.5x22.5) 

.650X.886 

(16.5x22.5) 

.650X.886 

(16.5x22.5) 


* Technical Data Booklet Is Available. 
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Reed Relay—Dry 


Type of relay 


PG1C 

# 

PU 

/ 

LRWLR2A 

URA 

Features 

• DIP terminal 

• high speed 

• glass encapsulated 
reed switch 

• 1 Form A 

• 2 Form A 

• DIP terminal 

• high speed 

• glass encapsulated 
reed switch 

• 1 Form C 

• single-in-line pin 
configuration (SIP) 

• high speed 

• 5.08mm pitch 
terminal 

• compact 

• light weight 

• economy 

• tubular type 

• easy handling 
(plastic coated) 

• high sensitivity 
(only 2mW) 

• high dielectric with¬ 
standing voltage 

Contact 

arrangement 

1A,2A 

1C 

1A 

1A, 2A 

1A 

Contact .. 

rating 

(resistive) 

(switching) 

1A 

10W/100VDC 

3W/30V DC 

10W/100V DC 

10W/100V DC 

10W/100V DC 


. 









O.SA 

0.2A 

0.5A 

0.5A 

0.5A 

I I 

1 1 

1 1 

1 1 

Coil voltage 

5.12, 24V DC 

5,12, 24V DC 

5,12, 24V DC 

5, 6,12. 24V DC 

(10 to 16mA) 

Nominal 
operating power 

50to270mW 

180to385mW 

50to290mW 

160to360mW 

1.5to2.0mW 

Must operate 
voltage 

75% 

75% 

75 to 80% 

55 to 65% 

(9 to 14.4mA) 

Must release 
voltage 

8 to 16% 

8 to 10% 

8 to 16% 

7 to 80/0 

(2 to 3.2mA) 

Operate time (typ.) 
(Excluding bounce) 

0.1 to 0.3ms 

0.2 to 0.5ms 

0.1 to 0.3ms 

0.2 to 0.9ms 

3.0ms 

Release time (typ.) 
(Excluding bounce) 

0.05ms 

{0.65ms with diode) 

0.25ms 

(1.25ms with diode) 

0.03ms 

(0.65ms with diode) 

0.05ms 

(0.65ms with diode) 

1.5ms 

Life 

(opera¬ 

tions) 

Electrical 

100x106 5VDC, 5/4A 
10x106 24V DC, 5mA 
1x106 30V DC, 0.1A 

1x106 24V DC, 50mA 

100x106 5VDC,5 aiA 
10x106 24V DC. 5mA 
1x106 30V DC, 0.1A 

100x106 5VDC.5 )mA 
10x10612V DC, 5mA 
0.5x106 48V DC, 0.1A 

10x10612V DC, 5mA 
1x106 24V DC, 0.5A 

Mechanical 

100x106 

50x106 

100x106 

100 x106 

100x106 

Break¬ 

down 

Voltage 

Between open 
contacts 

250V DC 

200V DC 

250V DC 

250V DC 

250V DC 

Between adja¬ 
cent contacts 

- 

- 

- 

- 

- 

Between con¬ 
tact and coil 

500V DC 

500V DC 

1000V AC 

i 

1500V AC 

1500 or 3500V AC* 

Surge withstand 
voltage 






Insulation 

resistance 

(at 100V DC) 

lO^Mfi 
(at 100V DC) 

lO^Mfi 
(at 100V DC) 

lO^Mfi 
(at 100V DC) 

wm 

(at 100V DC) 

UL, CSA 






Option 

electrostatic shield (1A type) 

magnetic shield (1A and 2A type) with a diode 




Height inches (mm) 

.276 (7.0) 

.276(7.0) 

.315 (8.0) 

.355 (9.0) 

.453 to .630 (11.5 to 16) 

•"“".“"I IncbeMmm) 

.276X.768 

(7.0x19.5) 

.311X.768 
(7.9x19.5) 

.197X.749 

(5.0x19.0) 

.394x1..024/.473X1.024 
(10.0x26.0/12.0x26.0) 

.552 to .630 xl.143 
(14.0 to 16.0x29.0) 


* High breakdown voltage type 
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Reed Relay—Vlfet 


Type of relay 

UMD 

% 

PTW 

% 

NMR 

RMP-1,2 

MSP 

Features 

• DIP terminal 

• compact 

• long life with 
wetted contact switch 

• SIP terminal 

• long life with 
wetted contact switch 

• low power 
consumption 

• low profile 

• high speed (200 pps) 

• low contact noise 
(±20 /aV) 

• compact 

• light weight 

• high reliability 
and long life 

• large contact 
capacity 

• high reliability 

• latching type 
available 

Non-polarized Type 

Polarized Type 

Non-polarized Type 

Polarized Type 

Contact 

arrangement 

1A 

1A 

1C,1Cx2 

lAorlC(RMP-l) 

2A or 2C (RMP-2) 

1C or ID 

Contact 

rating 

(resistive) 3A 

(switching) 

2A 

1A 

50W/500V DC 

50W/500V DC 

50W/500V DC 

50W/500V DC 

100W/500V DC 





2A 

1A 

1A 

1A 

1A 











Coil voltage 

5,12, 24V DC 

5,12, 24V DC 

5,12, 24V DC 

5,12, 24, 48V DC 

5,12, 24, 48V DC 

Nominal 
operating power 

250 to 300 mW 

420 to 480 mW 

, 200 to 300 mW 

300 to 380 mW 

320 to 380 mW 

Must operate 
voltage 

800/0 

80% 

70% 

75% 

i 

40% 

Must release 
voltage 

10% 

10% 

10-13% 

8% 

7% 

Operate time 

1.0 to 2.0ms 

1.0 to 2.0ms 

1.2ms Max. 

1.0 to 2.0ms 

1.0 to 1.5ms 

Release time 

1.0 to 2.0ms 
(2.5ms with diode) 

1.0 to 2.0ms 
{2.5ms with diode) 

1.3ms Max. 

(with diode) 

1.0 to 2.0ms 
(2.5ms with diode) 

1.0 to 2.0ms 
(2.5ms with diode) 

Life 

(opera¬ 

tions) 

Electrical 

200x106 50V DC, 1A 

200x10® 50V DC, 1A 

200x106 50V DC, 1A 

200x10® 50V DC, 1A 

5x10® 50V DC, 2A 

Mechanical 

1x106 

1x10® 

1x10® 

1x10® 

10x10® 

Break¬ 

down 

voltage 

Between open 
contacts 

1000V AC 

1000V AC 

1000V AC 

1000V AC 

1000V DC 

Between adja¬ 
cent contacts 

- 

- 

- 

1000 VAC (RMP-2) 

- 

Between con¬ 
tact and coil 

1000V AC 

1000V AC 

1000V AC 

1000V AC 

1000V AC 

Surge withstand 
voitage 




■ 


Insulation 

resistance 

103 Mfi 
(at 100V DC) 

103 MD 
(at 100V DC) 

103 Mfi 
(at 500V DC) 

Between open contact: 
102MD, others: ICPMfi 
(at 500V DC) 

103 Mfi 
(at 500V DC) 

UL, CSA 




UL 


Option 

magnetic shield, 
with a diode 


electrostatic shield 

- 

latching type 
electrostatic shield 

Height inches (mm) 

.276 (7.0) 

.315(8.0) 

.335 (8.5) 

.394/.414 (10.0/10.5) 

.402 (10.2) 

inches (mm) 

.351X.768 
(8.9x19.5) 

.256X.768 

(6.5x19.5) 

.355X.945/.650X.945 

(9x24/16.5x24) 

.374 X1.280/.808X 1.300 
(9.5x32.5/20.5x33.0) 

.552x1.599 

(14x40.6) 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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omRon Signal Control PC Board Relays 


Model G2E G2Q 

(Dimensions in inches) 



0.31"Hx0.5rL 
X 0.39" W 


G2VN G5A G5Y-1 





G2Q-V 

0.39"Hx0.47"L 



0.45"Hx0.61"L 

X 0.43"W 

X 0.29"W 
(not shown) 

0.43" H X 0.80" L 
x0.40"W 


0.35"Hx0.81"L 

X 0.45"W 

Features 

Small, low-cost relay for 
signal control and inter¬ 
face applications. High- 
sensitivity and high 
dielectric types avail¬ 
able. Flux-tight or plastic 
sealed. 

Subminiature relay for 
interface applications. 
Choose low-profile or 
slim-line versions. High- 
sensitivity type available. 
Flux-tight or plastic 
sealed. 

Miniature relay for signal 
circuit and interface 
applications can be 
driven by an 1C circuit. 

High sensitivity type 
available. Flux-tight or 
plastic sealed. 

Subminiature relay with 
the same footprint as the 
GOG surface mount relay. 
Ideal for office automa¬ 
tion and test and 
measurement. Flux-tight 
or plastic sealed. 

Ultra-small RF relay 
with outstanding typical 
values for VSWR (1.8 
max.), insertion loss 
(0.5 dB max.) and isola¬ 
tion (60 dB min.) at 

900 MHz. Plastic sealed. 

Contact Ratings 

Contact form 

SPOT 

SPDT 

DPDT 

DPDT 

SPDT 

Contact type 

Bifurcated crossbar, 
single crossbar 

Single crossbar 

Bifurcated crossbar, 
single crossbar 

Bifurcated crossbar 

Twin 

Contact material 

AgPd with Au clad 

AgPd with Au clad 

/^Pd with Au clad 

Ag with Au clad 

Au clad 

Max. operating current 
under resistive load 

1 A 

1 A 

2A 

1 A 

0.1 A 

Max. operating voltage 

125 VAC, 60 VDC 

125 VAC, 60 VDC 

125 VAC, 125 VDC 

125 VAC, 125 VDC 

30 VAC, 30 VDC 

Number of poles 

1 

1 

2 

2 

1 

Max. switching capacity 
under resistive load 

120 VA, 30 W 

60 VA, 30 W 

60VA,30W 

37.5 VA, 33 W 

1 VA, 1 W 

Minimum permissible 
load 

Consult factory 

Consult factory 

Consult factory 

Consult factory 

Consult factory 

Rated load (under 
resistive load) 

0.5 A at 100 VAC, 

1 A at 24 VDC 

0.5 A at 110 VAC, 

1 A at 24 VDC 

0.3 A at 110 VAC, 

1 A at 24 VDC 

0.5 A at 24 VAC, 

1 A at 24 VDC 

0.01 A at 24 VAC, 

0.01 A at 24 VDC 


1 Wat 900 MHz 
atVSWR1.2 


Coll Ratings 

Rated voltage 1.5, 3, 5, 6, 9,12, 24 VDC 5, 6, 9,12, 24 VDC 3,5,6, 9,12,24, 48 VDC 3, 5, 6, 9,12, 24, 48 VDC 5, 6, 9,12, 24 VDC 

Power consumption* 450 mW (standard), 200 280 mW (standard), 200 360 mW (standard), 150 200 mW (standard 300 mW (SPOT) 

mW (high sensitivity) mW (high sensitivity) mW (high sensitivity) and latching) 

Dielectric SOO vac (standard) 500 VAC (standard) 1,000 VAC 1,000 VAC 1,000 VAC 

Strength 


(50/60 Hz for 1 minute) 


Electrical 
Service Life 

(operations) 

200,000 minimum 

100,000 minimum 

500,000 minimum (Bif.) 
200,000 minimum (Sgl.) 

100,000 minimum 

300,000 minimum 

Terminal 

Choices 

PCB Terminal 

PCB Terminal 

PCB Terminal 

PCB Terminal 

PCB Terminal 


Approved UL,CSA,FCCPart68 FCC Part 68 Available UL, CSA, FCC Part 68 UL, CSA, FCC Part68 

Standards Available Available 


Note: Relay height includes standoffs 

‘All specifications measured at 23®C, 65% RH, unless indicated otherwise. 
Moving Loop Relay 


Specifications subject to change without notice. 


omRon 

Responsive Innovation 


OMRON ELECTRONICS, INC. 

One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 


Call Omron toll free: 

1 - 800 - 62 -OMRON 


B.1592 


For manufacturers’ sales offices, see yellow pages 
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omRon Signal Control PC Board Relays 


Model G6A G6E 

(Dimensions in inches) 



G6G G6H 


0.315"Hx0.40"L 



0.33"Hx0.79"L 

x0.39"W 

0.33"Hx0.63"L 

x0.39"W 

X 0.63" W ^ 

(Actual color: Beige) 

0.20"Hx0.55"L 

X 0.35"W 

Features 

Plastic sealed relay with 
high impulse withstand 
voltage, ideal for com¬ 
munication equipment. 
Latching type available. 

Plastic sealed. 

Subminiature low signal 
switching relay has high 
sensitivity. Packed in a 
magazine for automatic 
insertion and soldering. 
Latching type available. 

Plastic sealed. 

Surface mount relay 
maintains stable 
operating characteristics 
after being subjected to 
high heat mass soldering 
methods (i.e. vapor phase, 

IR ahd dual wave). Low 
profile and small size 
increase PC board 
capacity. Sealed con¬ 
struction of high- 
temperature resistant 
resins and sealing agents. 

Compact, extremely low 
profile relay ideal for high- 
density mounting. 
Bifurcated contacts 
capable of switching 1A 
with very little power 
consumption. Plastic 
sealed construction. 

Contact Ratings 

Contact form 

DPDT 

SPDT 

DPDT 

DPDT 

Contact type 

Bifurcated crossbar 

Bifurcated crossbar, 
single crossbar 

Bifurcated crossbar 

Bifurcated crossbar 

Contact material 

Ag with AgPd with 

Au clad Au clad 

Ag with Au clad 

Ag with Au clad 

Ag with Au clad 

Max. operating current 

2A 2A 

3A 

2A 

1 A 

Max. operating voltage 

250 VAC, 

220 VDC 

250 VAC, 

220 VDC 

125 VAC, 

125 VDC 

125 VAC, 

110 VDC 

Number of poles 

2 

1 

2 

2 

Max. switching capacity 

125VA,60W 

50 VA, 60 W 

50VA,60W 

62.5 VA, 33 W 

Minimum permissible 
load 

Consult factory 

Consult factory 

Consult factory 

Consult factory 

Rated load (under 
resistive load) 

0.5 A at 0.3 A at 

125 VAC, 125 VAC, 

2 A at 1 A at 

30 VDC 30 VDC 

0.4 A at 125 VAC, 

2 A at 30 VDC 

1 A, 24 VDC 

0.5 A, 50 VDC 

0.2A, 110 VAC 

0.5 A at 125 VAC 

1 A at 30 VDC 

Coil Ratings 

Rated voltage 

3, 5,6, 9,12, 24 

48 VDC 

3, 5, 6,9,12,24, 

48 VDC 

5,6,9,12, 24. 48 VDC 

3,5,6,9,12, 24 VDC 

Power consumption* 

200 mW (DPDT std.), 

100 mW (DPDT latch) 

200 mW (bifurcated), 

400 mW (single) 
standard and latching 

200 mW** 

140 mW (standard) 

Dielectric 

Strength 

(50/60 Hz for 1 minute) 

1,000 VAC 

1,500 VAC 

2,000 VAC 

1,000 VAC 

Electrical 

Service Life 

(operations) 

500,000 minimum 

500,000 minimum (DC) 
100,000 minimum (AC) 

100,000 minimum 

100,000 minimum 

Terminal 

Choices 

PCB Terminal 

PCB Terminal 

PCB Terminals and 
“L" or “J” modified 
guiiwing leads 

PCB Terminal 

Approved 

Standards 

UL, CSA, FCCPart68 

UL, CSA, FCC Part 68 

CSA, FCC Part 68 
(UL approval pending) 

UL, CSA 


Note: Relay height includes standoffs 

*AII specifications measured at 23®C, 65% RH, unless indicated otherwise. 

Moving Loop Relay 
**360mWat48VDC 


Specifications subject to change without notice. 


omRon 

Responsive Innovation 


OMRON ELECTRONICS, INC. 

One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 


Call Omron toll free: 

1-800-62-OMRON 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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omRon 


Power PC Board Relays 


Model 

(Dimensions in inches) 


G2R 



G5L 




G6C 




1.00"Hx1.14"L 

x0.51"W 

0.75"Hx0.89"L 

X 0.65 "W 

0.98"Hx0.95"L 

x0.37"W 

0.39"Hx0.79"L 

X 0.39"W 


Features 

Slim-styled power relay. 16 A 
high-capacity, bifurcated con¬ 
tact, sealed. Class B insulation 
and latching types available. 

Low-profile relay for 
switching up to 5 A in 
appliances, security 
equipment, and environ¬ 
ment control systems. 
Flux-tight or plastic 
sealed. 

Slim styled power relay. 
TV 5 rated and switches 
up to 5 A. Flux-tight. 

High capacity, submin¬ 
iature relay switches 8 A 
loads with SPST-NO and 

5 A loads with standard 
type. Latching type avail¬ 
able. Plastic sealed. 

High-capacity, submin¬ 
iature relay switches 10 A 
loads with SPST-NO and 

8 A loads with SPST-NO 
and SPST-NC. Flux-tight 
or plastic sealed. 

Latching type available. 

Contact Ratings 

Contact form 

SPOT, SPST-NO, 

SPST-NC, DPDT, 

DPST-NO, DPST-NC 

SPDT, SPST-NO 

SPST-NO 

SPST-NO, SPST-NO -F 
SPST-NC, DPST-NO, 
DPST-NC 

SPST-NO 

SPST-NO-f- 
SPST-NC 

Contact type 

Single and 
bifurcated button 

Single button 

Single button 

Single button 

Single button 

Contact material 

AgCdO or AgInSn 

AgCdO 

AgInSn 

AgCdO or AgInSn 

AgCdO or AgInSn 

Max. operating current 
under resistive load 

16 A (high-capacity 1-pole) 

10 A (general-purpose 1-pole) 

5 A (general-purpose 2-pole) 

5 A (bifurcated, 1-pole) 

5 A (high sensitivity 1-pole) 

3 A (high sensitivity 2-pole) 

5A 

5A 

8 A, 5 A 

10A,8A 

Max. operating voltage 

380 VAC, 125 VDC 

250 VAC, 30 VDC 

250 VAC, 30 VDC 

380 VAC, 125 VDC 

380 VAC, 125 VDC 

Number of poles 

1 2 

1 

1 

2 

1 

Max. switching capacity 
under resistive load 

4,000 VA 1,250 VA 

450 W 150 W 

1,250 VA, 150 W 

1,250 VA, 150 W 

1,250 VA, 150 W 

2,500 VA, 300 W 

Minimum permissible 
load 

Consult factory 

Consult factory 

Consult factory 

Consult factory 

Consult factory 

Rated load (under 
resistive load) 

16 A at 250 VAC, 30 VDC 

5 A at 250 VAC, 30 VDC 

5 A at 120 VAC, 30 VDC 

5 A at 250 VAC, 30 VDC 

8 A at 250 VAC, 

8 A at 30 VDC 

5 A at 250 VAC, 

5 A at 30 VDC 

10 A at 250 VAC, 

10 A at 30 VDC 

8 A at 250 VAC, 

8 A at 30 VDC 

Coil Ratings 

Rated voltage 

6,12, 24, 50,100/110,120, 
200/220, 240 VAC 

3, 5, 6, 12, 24, 48,100,110 VDC 

3,5,6,12, 24,48 VDC 

12,24 VDC 

3,5,6,12, 24 VDC 

3,5,6,12, 24 VDC 

Power consumption* 

0.9 VA, 0.53 W 

400 mW 

530 mW 

200 mW standard 
and latching 

200 mW standard 
and latching 

Dielectric 

Strength 

(50/60 Hz for 1 minute) 

5,000 VAC 

2,000 VAC 

4,000 VAC 

3,000 VAC 

2,000 VAC 

Electrical 

Service Life 

(operations) 

100,000 minimum 

100,000 minimum 

100,000 minimum 

100,000 minimum 

100,000 minimum 

Terminal 

Choices 

PCB Terminal, plug-in and 
quick-connect 

PCB Terminal 

PCB Terminal 

PCB Terminal 

PCB Terminal 

Approved 

Standards 

UL, CSA, SEV, SEMKO, 

VDE, TUV 

UL, CSA 

UL, CSA 

UL, CSA, FCC Part 68 

UL, CSA, VDE 


Note: Relay height includes standoffs 

*AII specifications measured at23®C, 65% RH, unless indicated otherwise. 
^^^)Moving Loop Relay 


Specifications subject to change without notice. 


ofURon 

Responsive Innovation 


OMRON ELECTRONICS, INC. 

One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 


Call Omron toll free: 

1-800-62-OMRON 


B’1594 


For manufacturers’ sales offices, see yellow pages 
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omRon Power PCB and Power Relays 


Model 

(Dimensions in inches) 


Features 



0.66"Hx1.20"L 
X 0.95"W 


Power relay breaks up to 
30A load. Class B insula¬ 
tion, dust cover and sealed 
versions available. 


Contact Ratings 

Contact form SPST-NO, SPOT 

Contact type Single button 

Contact material AgCdO or AgInSn 

Max. operating current 30 A (SPST-NO) 

under resistive load 10 A (SPOT) 

Max. operating voltage 250 VAC, 28 VDC 

Number of poles 1 

Max. switching capacity 7,500 VA 

under resistive load 

Minimum permissible Consult factory 

load 

Rated load (under 30 A at 250 VAC 

resistive load) 20 A at 28 VDC 


Coil Ratings 

Rated voltage 5, 6,9,12,15,18, 24, 

48 VDC 


Power consumption* 0.9 W 

Dielectric i ,500 vac 

Strength 

(50/60 Hz for 1 minute) 

Electrical 100,000 minimum 

Service Life 

(operations) 

Terminal PCB Terminal 

Choices 


Approved ul, csa 

Standards 


G5LE 



G4B 



0.75"H X 0.89"L 
X 0.65"W 

Low profile for switching 
up to 10A for appliances 
and security equipment. 
Flux-tight. 


1.14"Hx2.00"L 
X 1.28"W 


Breaks 15 A, carries 20 A 
and withstands 55 A 
inrush. 25 A high capacity 
and Class B insulation 
types available. 


SPDT, SPST-NO 
Single button 
AgCdO 
10 A 


SPST-NO, SPDT 
Single button 
AgCdO or AgInSn 
20 A 


250 VAC. 30 VDC 
1 

2,500 VA, 240 W 


Consult factory 


8 A at 30 VDC 
10 A at 120 VAC 


25 A (high capacity) 
250 VAC, 125 VDC 
1 

3,300 VA, 360 W 


Consult factory 


15 A at 220 VAC, 24 VDC 
25 A at 220 VAC, 24 VDC 
(high capacity) 


3,5, 6,12, 24, 48 VDC 


6.12, 24,50, 100, 
120 VAC 

6.12, 24, 48, 100, 


400 mW 


110 VDC 
1.3VA. 1.2W 


2,000 VAC 


2,000 VAC 


100,000 minimum 


100,000 minimum 


PCB Terminal 


UL, CSA 


Quick-connect, PCB 
terminal, combination 
PCB + QC 

UL, CSA 


G4W 



1.22"Hx1.77"L 
X 0.79"W 

Offers high impulse 
withstand voltage and 
dielectric strength. Ideal 
for power switching. 
Sealed type and Class B 
insulation available. 


SPST-NO, DPST-NO 
Single button 
AgCdO 

15 A (SPST-NO) 

15 A (DPST-NO) 

250 VAC, 125 VDC 
1 2 
3,750 VA, 2,500 VA 


Consult factory 


15 A at 250 VAC 
15 A at 24 VDC 


12, 24,100 VDC 


800 mW 
4,000 VAC 


100,000 minimum 


PCB terminal, quick- 
connect, solder, 
combination PCB + QC 

UL, CSA, VDE, 

SEMKO, SEV 


Note: Relay height includes standoffs 

*AII specifications measured at 23°C, 65% RH, unless indicated otherwise. 


Specifications subject to change without notice. 


omRon 

Responsive Innovation 


OMRON ELECTRONICS, INC. 

One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 


Call Omron toll free: 

1-800-62-OMRON 
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omRon General Purpose Relays 




1.83"Hx2.07"Lx1.32"W 

1.40"Hx1.10''Lx0.85"W 



Features 

Power relay has double-break 
contact arrangenlent. Class B 
insulation available. i 

Compact, general-purpose 
relay suitable for a wide range 
of applications up to 15 A. LED 
indicator, push-to-test button 
versions. 

Exceptionally reliable power 
relay plugs into convenient 
octal pin sockets. Mechanical 
indicator and test button types 
available. 

Versatile relay, ideal for power 
and sequence control applica¬ 
tions, meets many application 
needs. Latching and hermet¬ 
ically sealed versions available. 

Contact Ratings 

Contact form 

SPST-NO, DPST-NO 

SPOT, DPDT, 3PDT. 4PDT 

DPDT, 3PDT 

DPDT, 3PDT, 4PDT 

Contact type 

Single button 

Single button, bifurcated button 

Single button, bifurcated button 

Single button, bifurcated button 

Contact material 

AgCdO 

AgCdO 

Ag 

Ag or AgCdO 

Max. operating current 
under resistive load 

30 A (SPST-NO) 

20 A (DPST-NO) 

15A(SPDT) 

10 A (DPDT, 3PDT, 4PDT) 

5 A (bifurcated contacts, 

DPDT and 4PDT) 

10 A 

5 A (DPDT, 3PDT unsealed) 

3 A (4PDT unsealed) 

3 A (4PDT hermetically sealed) 

1 A (4PDT sealed) 

Max. operating voltage 

250 VAC 

250 VAC, 125 VDC 

500 VAC, 250 VDC 

250 VAC, 125 VDC 

Number of poles 

1 2 

1 2,3 and 4 

2 and 3 

2and3 4 

Max. switching capacity 
under resistive load 

7,500 VA 5,000 VA 

1,700 VA 1,100 VA 

360 W 240 W 

2,500 VA/1250VA 

280 W/140 W 

1,100 VA 60 VA 

120 W 72 W 

Minimum permissible 
load 

Consult factory 

Consult factory 

Consult factory 

Consult factory 

Rated load (under 
resistive load) 

30Aat 20Aat 

250 VAC 250 VAC 

15Aat lOAat 

110 VAC, 110 VAC, 

24 VDC 24 VDC 

250 VAC, 10 A (NO). 5 A (NC) 

28 VDC, 10 A (NO), 5 A (NC) 

5Aat 3Aat 

220 VAC, 220 VAC, 

24 VDC 24 VDC 

Coll Ratings 

Rated voltage 

6,12,24, 50,100,110,120, 200, 
220,240 VAC 

6,12, 24,48, 100,110 VDC 

6,12,24, 50,110/120, 

220/240 VAC 

6,12,24, 48, 100/110 VDC 

6,12, 24, 50,100,110,120, 

200, 220, 240 VAC 

6,12,24, 48,100,110 VDC 

6,12, 24,50,100,110,110/120, 
200/220, 220/240 VAC 

6,12,24, 48,100/110 VDC 

Power consumption 
at 60 Hz for AC 

3VA,1.9W 

1.1VA,0.9W 1.1VA,0.9W 

(DPDT) 

1.6 VA, 1.4 W 
(3PDT) 

1.95 VA, 1.5 W 
(4PDT) 

2.3 VA, 1.5 W 

Approx. 1.1 VA, 0.9 W 

Dielectric 

Strength 

(50/60 Hz for 1 minute) 

4,000 VAC 

2,000 VAC 

1,500 VAC 

2,000 VAC, unsealed 

1,500 VAC, sealed 

Electrical 

Service Life 

(operations) 

100,000 minimum 

200,000 minimum 

500,000 min. (2P) 

250,000 minimum 

500,000 

500,000 minimum 

200,000 min. (4P) 

Terminal 

Choices 

Quick-connect 

PCB terminal, plug-in 

Octal pin 

PCB terminal, plug-in 

Approved 

Standards 

UL, CSA, VDE, TUV 

UL, CSA, SEV 

UL, CSA. SEV 

UL, CSA, SEV 


Specifications subject to change without notice. 


omRon 

Responsive Innovation 


OMRON ELECTRONICS, INC. 

One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 


Call Omron toll free: 

1-800-62-OMRON 


B-1596 
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Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 



Relays, Contactors and 
I/O Modules 








<*OVAc 


HHeedDeiia/s 

# Printed CIrcti/t Board Belays 

# 4trloitiod¥e Beleys 
e SemHImB^ay 

# Giemml Purpose Socket/Panel Mount Relays 

# Hnpolsm and latching Relays 
m Power f^tays 

e Contactors 

# R^h Relfatdilty Relays 
e Time Delay R^ays 

m SoBd 5^fe Relays 


The following pages providb an ovm^w of stockjteim m 
Potter S Bnimfiel€l*s extms^e f^oduct Une. For more infcnr- 
matfon on anyP&Bprodtiot, contact your nearest authorked 
PSB distributor or sates representatiye. Calf toll free 
B00/25S-25B0 for the name ofonenearyou. Note: Specifice^ 
tions and/or agency recognMonsdonotnecessaniy apf^ to 
all models within a particular series. When multiple radrtgs 
. )g may be exceeded by the orm- 


are listed no inr^vH 
bination> of others. 


Call toll-free 800-255-2550 for the name and telephone number of your nearby 


P&B sales representative or authorized stocking distributor. 
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Potter & Brumfield A Siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671-0001 • 812/386-1000 • FAX 812-386-2335 


Reed Relays 

NEED MORE 
INFORMATION 
REGARDING 
POTTER & 
BRUMFIELD 
PRODUCTS? 

If you would like more 
information about any of the 
Potter & Brumfield products 
shown on the following 
pages, ask your authorized 
P&B distributor or sales 
representative for a free copy 
of our 132-page General 
Stock Catalog. 




Series 

JWD-JWS 

JHV 

Features 

• Low profile reed relay 

• DIP and SIP terminations 

• Immersion cleanable 

• Optional transient 
suppression diode 

• High voltage dry reed 
relay 

• High dielectric strength 

Approx. Inch 

Dimensions (mm) 

.77x.30x.28h 
(19.6 X 7.6 x7.0h) 

4.5x.88x.75h 
(114 X 22.3 x19.1h) 

Contact 

Arrangement 

1 Form A, 1 Form C 

1 Form B, 2 Form A 

1 Form A, 1 Form B 

Contact 

Material 

Rh 

- 

Contact 

Rating 

(1A) low, 0.5A 

200 VDC 
{1B)10W, 0.5A 

100 VDC 
(1C)5W, 0.5A 

100VDC 
(2A)10W, 0.5A 

100 VDC 

50W or 50VA,3A, 5,000 
VDC 

50Wor50VA, 1A, 10,000 
VDC 

Minimum 

Mechanical Life 
(Operations) 

>10® 

>10® 

Minimum 

Electrical Life 
at Rated Load 
(Operations) 

10® 

10® 

Coil 

Voltage 

5-24 VDC 

6-24 VDC 

Nominal 

Coil Power 

50-480mW 

200-1,500mW 

Mounting 

PC board 

Socket 

Panel mount 

Sockets 

Fits 14-pin 1C socket 

Solder terminals 


Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. 
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T81 

T82 

T85 

T83 

T84 

HP 

R50 

• Miniature, high 
density package 

• Immersion 
cleanable case 

• Sensitive coil 
available 

• DIP terminal 
arrangement 

• High dielectric 
model available 

• Meets FCC Part 

68 isolation 

• Miniature, low 
profile package 

• Immersion 
cleanable case 

• DIP terminal 
arrangement 

• Meets FCC Part 

68 isolation 

• Miniature, DIP 
relay 

• High sensitivity 
coil 

• Sealed case for 
immersion 
cleaning 

• Meets FCC Part 

68 isolation 

• Miniature, 
telecom relay 

• Meets FCC Part 

68 isolation 

• Latching and 
non-latching 
types 

• Sealed case 

• Sensitive coil 
available 

• Miniature, 
telecom relay 

• Meets FCC Part 

68 isolation 

• Latching and 
non-latching 
types 

• Sealed case 

• Sensitive coil 
available 

•'AX® 

• Low profile 

• High density 
mounting 

• Immersion 
cleanable 

• Half-size crystal 
case 

• Hermetically 
sealed version 
available 

• Switches to 5 
amps 

• Economical 

• Low profile 
package 

• Immersion 
cleanable case 

•'AX® 

.61 X .45 X .43h 
(15,4 X 11.4 xll.Oh) 

.83 X .42 X .47h 
(21.1 X 10.7 x11.9h) 

.79 X .39 X .49h 
(20.1 x10x12.4h) 

.79 X .39 X .42h 
(20.1x10x10.6h) 

1.4 X .40 X .40h 
(35.4 X 10.1 xIO.Ih) 

.88 X .48 X .49h 
(22.4 X 12.2 x12.5h) 

1.09x.60x.46h 
(27.7 X 15.7 x11.7h) 

1 Form C 

2 Form C 

2 Form C 

2 Form C 

4 Form C 

2 Form C 

1 Form C 

2 Form C 

Au overlay, Ag Pd 

Au overlay, Pd Ag 

Au overlay Pd Ag & 
PdAg 

Au overlay, Ag & 

Pd Ag 

Au overlay, Pd Ag 

Au plated Ag Mg Ni 

Ag 

Ag CDO 

1A @ 24VDC 

0.5A @ 120 VAC 

(Single Contact) 

2A AC or DC 

150 VDC, 125 VAC 
30W or 60VA 
(Bifurcated Crossbar) 
1.25A AC or DC 

100 VDC or 90 VDC 
30W or 50 VA 

1.25A, AC or DC 

150 VDC or 

200 VAC 

24W or 60VA 

2A, AC or DC 

150 VDC or 

125 VAC 

35W or 60VA 

2A, AC or DC 

250 VDC or 

220 VAC 
35Wor60VA 

0.3 2A @ 28 VDC 
0.1-0.5A @ 

120 VAC 

2A @ 28 VDC or 

1A @ 120 VAC 

5A @ 28 VDC or 

2.5A @ 120 VAC 

5 X 10® 

2x10^ 

2x10^ 

2x10^ 

2x10^ 

3x10® 

10^ 

1.5x10® @ 1A, 

24 VDC 

10® @ 0.5A, 

120 VAC 

5x10® @ 1.25A, 

24 VDC or 

0.4A, 120 VAC 
(Single Contact) 

5 X 10® @ 1A, 

24 VDC 

2 X 10® @ .5A, 

120 VAC 

3x10® @ 1.5A, 

24 VDC 

1 X 10® @ 1A, 

120 VAC 

5x10= @ 1A, 

24 VDC 

2 X 10= @ 0.5A, 

120 VAC 

10® 

. 

1 

10® @ 2A, 28VDC 
and 1A, 120 VAC 
6x10® @ 5A, 28 
i VDCand2.5A, 

120 VAC 

1.5-24 VDC 

5-48 VDC 

4.5-48 VDC 

5-48 VDC 

3-48 VDC 

5-48 VDC 

5-48 VDC 

[ 

(standard) 450mW 
(sensitive) 200mW 

516-560mW 

150-300mW 

75-400mW 

90-400mW 

700mW 

1 0.75-1.3W 

PC board 

PC board 

Socket 

PC board 

PC board 

PC board 

1 

PC board ' 

Socket 

PC board 

Fits 12-pin 1C 
socket 

Fits 16-pin 1C 
socket 

Fits 16-pin 1C 
socket 

Fits 16-pin 1C 
socket 

Fits 28-pin 1C 
socket 

Solder terminal 

- 
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Series 

R40 

T70 

RKP/RKS 

RKA 

T73 

T74 

Features 

• Flat pack case style 
•0.450" (11.43mm) 

maximum 

thickness 

• IC logic compatible 
with TTL, HTL and 
CMOS 

• Low cost 

• Load switching to 
10A 

• TV5 contact rating 
•1,500 VRMS 

coil-to-contacts 

breakdown 

• Dust cover or 
immersion 
cleanable case 

• 0.6 cubic inch 
(10 cm^) package 

• Dust cover or 
immersion 
cleanable case 

• 8mm contact to 
coil spacing 

• 4,000 VRMS 
insulation 
breakdown 

• 0.6 cubic inch 
(lOcm^) package 

• Immersion 
cleanable case 

• Meets 8mm 
spacing and 4kV 
isolation 

•TV-3 and TV-5 
ratings 

• Low-profile relay 

• Less than .59" 
(14.7mm) tall 

• Sealed case 

• Ratings to 10A 

• UL478 and UL508 

• Sensitive coil 
available 

• Requires only .33 
square inch 
(2.15cm^) of PC 
board area 

• High sensitivity coil 

• Sealed PBT case 

• DIP terminal 
configuration 

• 4kV surge strength 

Approx. Inch 

Dimensions (mm) 

1.42 x.45x1.25h 
(36.1 X 11.4 X 31.6h) 

.88 X .65 X .95h 
(22.4 X 16.4 X 24.0h) 

1.18x.51x1.07h 
(30.0 X 13.0 x27.1h) 

1.15x.51x1.03h 
(29.2 X 13 X 26.2h) 

.84 X .65 X .58h 
(21.3 X 10.7 x14.7h) 

.81 X .41 X .81h 
(20.6 X 10.4 x 20.6h) 

Contact 

Arrangement 

2 Form C 

4 Form C 

1 Form C 

1 Form C 

1 Form A, 2 Form A 

1 Form C, 2 Form C 

1 Form A 

1 Form C 

1 Form C 

1 Form C 

Contact 

Material 

Ag 

Ag CdO 

Au Ag Pt 

Au plated Ag 

Ag CdO 

j. 

Ag CdO 

Ag Ni 

Ag CdO 

Au overlay, Pd Ag 

Au overlay, Ag Ni 

Ag Sn 

Ag Sn 

Ag CdO 

Contact 

Rating 

Dry circuit to 7.5A 
@ 28VDC or 

115 VAC 

5A @ 28 VDC or 

120 VAC 

10A @ 28VDC or 

120 VAC 

5A tungsten @ 

120 VAC 

5A @ 240 VAC 

1/4 HP @ 120 VAC 

5A@ 30VDC or 

277 VAC 

10A @ 30 VDC or 

277 VAC 

20A @ 24 VDC or 

277 VAC 

UL TV-5 

5 to 10A @ 24 VDC 
or 240 VAC 

UL TV-3 and TV-5 

1A to 10A @ 

30 VDC or 120 VAC 

10A @ 24 VDC or 

120 VAC 

2to5A @ 250 VAC 

Minimum 
Mechanical Life 
(Operations) 

5x10^ 

10^ 

10^ 

5x10^ 

2x10^ 

1x10^ 

Minimum 

Electrical Life 
at Rated Load 
(Operations) 

7.5 X10' to 

5x10^ 

7.5 X 10' @ 5A, 

28 VDC, 120 VAC 
or 240 VAC 

5 X 10' @ 10A, 

28 VDC or 120 VAC 

2.5 X 10' @ 5A 
tungsten 

10^ @ 5A, 30 VDC 
or 277 VAC 

10^ @ 10A, 30 VDC 
or 277 VAC 

2 X10' @ 20A, 

277 VAC 

1x10^ 

1 xIO^ 

1 X10^ 

Coil 

Voltage 

6-48 VDC 

3-48 VDC 

4.5-48 VDC 

3-48 VDC 

3-48 VDC 

5-48 VDC 

Nominal 

Coil Power 

450-720mW 

360mW 

524mW 

530-720mW 

330-600mW 

360mW 

Mounting 

PC board 

Socket 

PC board 

PC board 

PC board 

PC board 

PC board 

Sockets 

Solder terminal 

PC terminal 

— 

— 

_ 

— 

— 
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Automotive Relays 

Sensitive 

Reiay 






if 4 
; » 

'■Vj. 

T90 

T91 

VKP 

VF4 

VF7 

R10S 

• Switch loads up to 

30A 

• Less than 1 watt coil 
power 

• Class B insulation 

• Class F available 

• Economically priced 

• Open, dust cover or 
immersion cleanable 
case 

• Both quick connects 
and PC terminals for 
contacts 

• PC terminals for coil 

• Meet UL 873 and UL 
508 spacings 

• Sealed or unsealed 
enclosure 

• Class B insulation 

• Class F available 

• Optional flanged case 
for panel mounting 

• AC and DC coils 

• Compact package for 
PC board mounting 

• Open-frame design 

• Carries up to 40 
amps 

• Internationally proven 
design 

• Plastic enclosed relay 

• Various mounting 
options 

• Carries to 40 amps 

• Standard design for 
many U.S. autos 

• Plastic enclosed relay 

• Various mounting 
options 

• Carries to 70 amps 

• Standard design for 
many U.S. autos 

• Highly sensitive 

• lOmW coil power per 
pole 

• Opaque dust cover 

• Driven directly by 

TTL, CMOS, HTL and 
ECL 

1.20x.95x.67h 
(30.5 X 24.1 X 16.9h) 

1.27 X 1.07 xl.lOh 
(32.1 X 27.2 x27.9h) 

.91 X .75 X .72h 
(23.1 x19x18.3h) 

1.03x1.03x.99h 
(26.2 X 26.2 x25.1h) 

1.03x1.03x.99h 
(26.2 X 26.2 x25.1h) 

1.01 x.74x1.50h 
(25.7 x 18.7 x38.1h) 

1 Form A 

1 Form C 

1 Form A 

1 Form C 

1 Form A 

1 Form C 

1 Form A 

1 Form C 

1 Form A 

1 Form C 

2 Form C 

4 Form C 

Ag 

Ag CdO 

Ag CdO 

Ag Ni .15 

Ag Ni .15 

Ag Ni .15 

Ag 

30A @ 28 VDC 
or 240 VAC 

6A @ 277 VAC 

2 HP @ 240 VAC 

30A @ 28 VDC 
or 240 VAC 

6A @ 277 VAC 

2 HP @ 240 VAC 

40A @ 14 VDC (NO) 

20A @ 14 VDC (NC) 

40A @ 14 VDC (NO) 

30A @ 14 VDC (NC) 

70A @ 14 VDC 

Dry circuit to 3A 
@ 28 VDC or 

115 VAC 

10^ 

10^ 

1x10^ 

1x10^ 

1x10' 

10' 

10^ 

10= 

1x10' 

1x10' 

1 xIO' 

5x10' 

5-110 VDC 

5-110 VDC 

12-240 VAC 

6-24 VDC 

6-24 VDC 

6-24 VDC 

6-12 VDC 

870-930mW 

(DC) 870-930mW 
(AC) 2.0 VA 

1.6W 

1.6W 

2W 

(1C) lOmW 
(2C) 20mW 
(4C) 40mW 

PC board 

PC board 

Panel mount 

PC board 

PC board, Socket 

Mtg. Bracket 

PC board. Socket 

Mtg. Bracket 

Socket 

PC board 

— 

— 

— 

Sockets available 

Socket available 

Screw terminal 

Solder terminal 

PC terminal 
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1 > Hi 


Series 

RIO 

KHA 

K10 

KUP 

KUEP 

KUIP-KUGP 

Features 

• Up to 8 pole 
contacts 

• Dust cover or 
immersion 
cleanable case 

• Sensitive coils 
available 

• Optional indicator 
lamp 

• Optional octal plug 
base (up to 3 pole 

• Compact, approx. 

1 in^(16cm3) 
package 

• 4DPDT, 5 amp 
switching 

• AC and DC coils 

• Smoked dust cover 

• Optional flange- 
top case for 
panel mounting 

• Indicator lamp 
available 

• Compact, approx. 

11n^ (16cm3) 
package 

• DPDT, 15 amp 
switching capability 

• Smoked dust cover 

• Optional flange- 
top case for 
panel mounting 

• AC and DC coils 

• Open or enclosed 

• Plain and bracket 
mount dust covers 

• Optional flange-top 
case for panel 
mounting 

• Optional indicator 
lamp and push-to- 
test button 

• Several socket 
styles 

• Switches DC 
currents 

• Magnetic blow-outs 

• Clear dust cover 

• Optoinal flange-top 
case for panel 
mounting 

• Several socket 
styles 

• VDE approved 
design 

• Class B insulation 

• 8mm coil-to- 
contact spacing 
(KUIP) 

• 3mm open contact 
gap (KUGP) 

• Plain and bracket 
mount dust covers 

• Optional flange-top/ 
panel mount case 

Approx. inch 

Dimensions (mm) 

1.17x.74x1.18h 
(29.6 X 18.7 x30.2h) 

1.11 x.85x1.36h 
(28.2 X 21.6 x34.5h) 

1.11 x.86x1.38h 
(28.2 X 21.8 x34.9h) 

1.53 X 1.41 x1.91h 
(38.9 X 35.7 x48.4h) 

1.53 X 1.41 x1.91h 
(38.9 x 35.7 X 48.4h) 

1.53 X 1.41 x1.91h 
(38.9 X 35.7 X 48.4h) 

Contact 

Arrangement 

1 Form C to 8 

Form C 

2 Form C 

4 FormC 

2 Form C 

1 Form C, 2 Form C 

3 Form C, 4 Form C 

1 Form X 

2 Form A 

2 Form C 


Contact 

Material 

Au overlay, Ag 

Ag 

Ag CdO 

Ag 

AgCdO 

Au Ag Ni 

Au overlay, Ag 

Au diffused, Ag 

Ag CdO 

Ag 

Ag Cd 0 

Ag Cd 0 

Ag Cd 0 

Contact 

Rating 

Dry circuit to 7.5A 
@ 28 VDC or 115 

VAC 

Vs HP @ 110-120 

VAC 

Ve HP @ 220-240 

VAC 

Dry circuit to 5A 
@ 28 VDC or 240 

VAC 

VioHP @ 120- 
240 VAC 

15A @ 120 VAC 
10A@28VDC 
or 277 VAC 

VsHP @ 120 VAC 
VzHP @ 240 VAC 

5A @ 28 VDC 
or 240 VAC 

10A @ 28 VDC 
or 240 VAC 

Vs HP @ 120 VAC 

V2 HP @ 250-600 

VAC 

3A @ 600 VAC 

(IX) 10A @ 

150 VDC 
(2A) 5A @ 

150 VDC 
(2C) 3A @ 

150 VDC 

5A tungsten @ 

120 VAC 

10A @ 28 VDC 
or 240 VAC 

VzA @ 120 VDC 

Vs HP @ 120 VAC 

V2 HP @ 250-600 

VAC 

Minimum 
Mechanical Life 
(Operations) 

10“ 

10^ 

10^ 

10^ 

10^ 

10^ 

Minimum 

Electricai Life 
at Rated Load 
(Operations) 

2 X10^ to 6 X10^ 

10^ 

10^ 

10^ 

w 

10® 

Coil 

Voltage 

3-115 VDC 

24-115 VAC 

5- 120 VDC 

6- 120 VAC 

6-110 VDC 

6-120 VAC 

5- 110 VDC 

6- 240 VAC 

12-110 VDC 

24-120 VAC 

12-24 VDC 

120 VAC 

Nominal 

Coil Power 

(DC) 0.036-1.6W i 

(AC)1.5V^ 

(DC) 900mW 
(AC) 1.2VA 

(DC) 900mW 
(AC) 1.2VA 

(DC)1.2-1.8W 
(AC) 2.0-2.75VA 

(DC) 1.2W 
(AC) 2.0VA 

(DC)1.2-1.8W 
(AC) 2.0-2.7VA 

Mounting 

Socket 

Panel mount 

PC board 

Socket 

Panel mount 

PC board 

Socket 

Panel mount 

PC board 

Socket 

Panel mount 

Socket 

Panel mount 

Socket 

Panel mount 

Sockets 

Screw terminal 

Solder terminal 

PC terminal 

Screw terminal 

Solder terminal 

PC terminal 

Screw terminal 

Solder terminal 

PC terminal 

Screw terminal 

Solder terminal 

PC terminal 

Quick connect 
terminal 

Screw terminal 

Solder terminal 

PC terminal 

Quick connect 
terminal 

Screw terminal 

Solder terminal 

PC terminal 

Quick connect 
terminal 
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KRPA 

KA 

R30D 

KUR 

KUL 

KBP 

S89R-S90R 

• Octal-type plug 
termination 

• AC and DC coils 

• Optional indicator 
lamp 

• Clear dust cover 

• Hermetically 
sealed available 

• Small package 

• Ruggedly 
constructed 

• Cost effective 

• AC or DC 
operation 

• Highly efficient 
for switching 
light power loads 

• Dual coil 
magnetic latching 

• Fast operate and 
reset time 

• Low level 
contacts available 

• 4 pole switching 
capability 

• Permanent 
memory 

• Holds mode with 
or without power 

• Hybrid latching 
circuitry 

• Pulse or alternate 
action operation 

• Dust cover is 
standard 

• Magnetic latching 

• Single or dual coil 
input 

• Good memory 
stability 

•Low power 
requirement 

• Various sockets 
available 

• Dual coil 
mechanical latching 

• Coils operate on 
same or different 
voltages 

•Up to 5 pole 
switching 

• Clear dust cover 
with octal plug base 

• Sockets available 
for all 

configurations 

• Bistable, impulse 
operation 

• Cost effective 

• Conserves power 

• Optional dust cover 
with octal plus base 

1.41 X 1.41 x2.00h 
(35.7 X 35.7 X 50.8h) 

1.92 X 1.47 x1.38h 
(48.8 X 37.3 X 34.9h) 

.95x.74x1.19h 
(24.1 X 18.7 x 30.2h) 

1.53 X 1.41 x2.13h 
(38.9 x 35.7 X 54.0h) 

1.53x1.41 x2.16h 
(38.9 X 35.7 x54.8h) 

1.78 X 2.41 x3.56h 
(45.2 X 61.1 x90.4h) 

2.70 X 2.00 X 2.42h 
(68.6 x 50.8 x 61.5h) 

1 Form C 

2 Form C 

3 Form C 

1 Form C 

2 Form C 

3 Form C 

2 Form C 

4 Form C 

2 Form C 

1 Form C 

2 Form C 

2 Form C 

4 Form C 

5 Form C 

1 Form C 

2 Form C 

4 Form C 

Ag 

Ag CdO 

Ag 

AgCdO 

Ag 

Ag CdO 

Ag 

Ag CdO 

Ag 

Ag Cd 0 

Ag CdO 

10A@ 28VDC 
or 250 VAC 

VeHP @ 120 VAC 
VaHP @ 250 VAC 

10A @ 28 VDC 
or 120 VAC 

6A@ 240VAC 

VeHP @ 120VAC 

Vs HP @ 240 VAC 

Low level to 5A 
@ 28 VDC or 

115 VAC 

5A@ 28VDC or 

240 VAC 

10A @ 28 VDC 
or 240 VAC 

5A @ 120 VAC 

10A @ 110 VAC 

(S89R) 

15A @ 250 VAC 

V2 HP @ 240 VAC 
(S90R) 

20A @ 277 VAC 

2HP @ 250 VAC 

10^ 

10^ 

10^ 

10^ 

10^ 

5x10® 

10® 

10^ 

10^ 

10® 

10® 

10® 

5x10'’ 

5x10^ 

6-110 VDC 

6-240 VAC 

6-110 VDC 

12-240 VAC 

12-24 VDC 

12-24 VDC 

120 VAC 

12-24 VDC 

12-120 VAC 

12-24 VDC 

120 VAC 

6-24 VDC 

6-240 VAC 

(DC) 1.2W 
(AC) 2.0VA 

(DC) 1.2W 
(AC) 2.0VA 

0.36-1.44W 

- 

(DC single coil)1.2W 
(DC dual coil) 2.4W 

(DC) 2.7W 
(AC) 5.0-7.8VA 

(DC) 6.33W 
(AC) 9.0VA 

Socket 

Panel mount 

Socket 

Panel mount 

Socket 

Socket 

Socket 

Panel mount 

Socket 

(w/dust cover) 

Screw terminal 


Screw terminal 

Solder terminal 

PC terminal 

Screw terminal 

Solder terminal 

PC terminal 

Quick connect 
terminal 

Screw terminal 

Solder terminal 

PC terminal 

Quick connect 
terminal 

Solder terminal 

Screw terminal 

Screw terminal 
(w/dust cover) 
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Series 

K20 

KUMP 

KRP-3-H 

S86R-S89R 

KUHP 

Features 

• Identical to K10 
except contacts 
rated to switch 20A 

• Plain and bracket 
mount dust covers 

• Optional flange-top 
case for panel 
mounting 

• AC and DC coils 

• Sockets available 

• KUP package with 

15A contact rating 

• Plain or bracket 
mount dust cover 

• Optional flange-top 
case for panel 
mounting 

• Several socket types 

• 20A switching 
capacity 

• Enclosed with 
octal-type plug 

• Heavy duty 
construction 

• Small space 
requirement 

• Optional open version 

• Economical 

• 20A switching 
capacity in compact 
package 

• Optional sensitive 

DC coil 

• Two mounting styles 

• 20A and 30A 
switching in bracket 
mount KUP package 

• 3,750 VRMS coil-to- 
contacts breakdown 

• Meets VDE and BSI 
requirements 

• Optional flange-top 
case for panel 
mounting 

Approx. 

Dimensions 

Inch 

(mm) 

1.11 x.86x1.38h 
(28.2 X 21.8 x39.4h) 

1.53 X 1.41 x1.91h) 
(38.9 X 35.7 X 48.4h) 

1.53 X 1.41 x2.28h 
(38.9 X 35.7 X 57.9h) 

2.42 x 2.07 x1.31h 
(50.0 x 38.9 X 35.7h) 

1.97 X 1.53 x1.41h 
(50.0 x 38.9 X 35.7h) 

Contact 

Arrangement 

1 Form C 

2 Form C 

3 Form C 

1 Form X 

1 Form C 

2 Form C 

1 Form C 

2 Form C 

Contact 

Material 

Ag CdO 

Ag CdO 

Ag CdO 

Ag Cd 0 

Ag CdO 

Contact 

Rating 

20A @ 240 VAC 

1 HP @ 120 VAC 

2HP @ 240 VAC 

15 A @ 277 VAC 
V3HP@120VAC 

V2 HP @ 250-600 VAC 

3A @ 600 VAC 

20A @ 120 VAC 

3/4 HP @ 120 VAC 

20A @ 277 VAC 

1 HP @125 VAC 

2HP @ 250 VAC 

(1C) 

30A @ 120/240 VAC 

1 HP @ 120 VAC 

25A @ 28 VDC 
(2C) 

20A @ 120/240 VAC 

3/4 HP @ 120 VAC 

20A @ 28 VDC 

Minimum 

Mechanicai Life 
(Operations) 

10^ 

10^ 

2.5x10® 

10® 

10' 

Minimum 

Electrical Life 
at Rated Load 
(Operations) 

10^ 

10^ 

10® 

5x10^ 

(DC) 5x10^ 

(AC) 10® 

Coil 

Voltage 

6-110 VDC 

6-120 VAC 

5- 110 VDC 

6- 240 VAC 

! 12-110 VDC 

12-120 VAC 

12-24 VDC 

24-240 VAC 

6-110 VDC 

6-120 VAC 

Nominal 

Coil Power 

(DC) 900mW 
(AC)1.2VA 

(DC)1.2W 
(AC) 2.74VA 

(DC) 1.2W 
(AC) 2.0VA 

(DC)1.13-4.5W 
(AC) 4.0VA 

(DC)1.2W 
(AC) 2.7VA 

Mounting 

Socket 

Panel mount 

Socket 

Panel mount 

Socket (w/dust 
cover) 

Panel mount 

Panel mount 

Panel mount 

Sockets 

Screw terminal 

Screw terminal 

Solder terminal 

PC terminal 

Quick connect 
terminal 

Screw terminal 
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Contactors 




□ 


□ 

PM 

PRD 

P25 

P41 

P31 

P30-P40 

•4 pole, 25A contacts 

• High dielectric 
strength 

• Screw or quick 
connect terminals 

• Dust cover available 

• Adaptable to PRD 
mounting holes 

•wi@® 

• 30A contact rating 

• High inrush capacity 

• 1C logic compatible 

• Available with 
magnetic blowouts 

• Optional auxiliary 
switch 

• 25A magnetic 
contactor 

• Control 30 motor 
loads 

• Field replaceable 
contacts 

• Optional auxiliary 
switch and universal 
mounting plate 

•^dE 

• Four pole magnetic 
contactor 

• Control 10 and 30 
circuits 

• Switch motor loads 
to25A 

• Class B coil 

• Universal mounting 
plate 

• Dual quick connects 
for auxiliary wiring 

• Two and three pole 
magnetic contactor 

•Control 10 and 30 
circuits 

• Switch motor loads 
up to 40A 

• Class B coil 

• Universal mounting 
plate 

• Dual quick connects 
for auxiliary wiring 

• Heavy duty magnetic 
contactors 

• P30 switches to 40A 

• P40 switches to 50A 

• Field replaceable 
contacts 

• Universal mounting 
plate 

• Optional auxiliary 
switch 

•s\i@ 

3.39 X 2.66 X 2.72h 
(86.2 X 67.5 x69.1h) 

3.38 x2.51 x2.50h 
(85.7 X 63.8 X 63.5h) 

2.55 X 3.80 x3.47h 
(64.8 X 96.5 x88.1h) 

2.63 X 3.80 x 2.73h 
(66.8 X 96.5 X 69.3h) 

2.55 X 3.80 x2.87h 
(64.8 X 96.5 X 72.9h) 

2.65 X 3.80 x 3.98h 
(67.3 X 96.5 X 101.1h) 

4 Form C 

1 Form A, 1 Form X 

1 Form C, 2 Form A 

2 Form C 

3 Form X 

4 Form X 

2 Form X 

3 Form X 

3 Form X 

4 Form X 

Ag CdO 

Ag 

Ag CdO 

Ag CdO 

Ag CdO 

Ag Cd 0 

Ag Cd 0 

25A @ 277 VAC 

10A @ 28VDC 

1 HP @ 240 VAC 

30A @ 277 VAC 

2 HP @ 250 VAC 

20A @ 125 VDC 

25 FLA, 150 LRA 
@ 240 VAC 

30Ares. @ 600 VAC 

25 FLA, 150 LRA 
@ 240 VAC 

35Ares @ 600 VAC 

40 FLA, 240 LRA 
@ 240 VAC 

50 A res. @ 600 VAC 

(P30) 

30 FLA, 180 LRA 
@ 240 VAC; 

40Ares. @ 600 VAC 
(P40) 

40 FLA, 240 LRA 
@ 240 VAC; 

50A res. @ 600 VAC 

10^ 

(1A, 1C, 1X)2x10« 

(2A, 2C) 10^ 

(DC) 5x10' 

(AC) 2x10' 

5x10' 

5x10' 

(DC) 10^ 

(AC) 2x10' 

10^ 

10' 

5x10' 

2x10= 

2x10' 

2x10' 

6-110 VDC 

6-480 VAC 

6-110 VDC 

6-480 VAC 

12-120 VDC 

24-240 VAC 

12-120 VDC 

24-480 VAC 

12-120 VDC 

24-240 VAC 

12-120 VDC 

24-240 VAC 

(DC) 4.4W 
(AC) 18.0VA 

(DC) 2.0W 
(AC) 9.8VA 

(DC) 4.8W 
(AC)10VA 

10VA 

10VA 

(DC) 7.5W 
(AC) 12VA 

Panel mount 

Panel mount 

Panel mount 

Panel mount 

Panel mount 

Panel mount 
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Contactors 

High Reliability Relays 




t ^ 

' •' 

Series 

MB 

HC-HL 

SC-SL 

FC-FL 

Features 

• Miniature DC contactor 

• 60A, double-make 
switching 

• Heavy duty construction 

• Half-size crystal case 

• Withstand 150g shocks 
and 20 g vibrations to 

2,000 Hz 

• Hermetically sealed 
•MeetMIL-R-39016 

• Less than 4 millisecond 
operate time 

• HL is latching version 

• Crystal case 

• Withstand 200g shocks 
and 30g vibrations to 

2,000 Hz 

• Hermetically sealed 

• Meet MIL-R-5757 

• Less than 4 millisecond 
operate time 

• SL is latching version 

• Flat crystal case 

• Withstand 150g shocks 
and 30g vibrations to 

2,000 Hz 

• Hermetically sealed 

• Meet MIL-R-5757 and 
MSFC-SPEC-339 

• Less than 4 millisecond 
operate time 

• FL is latching version 

Approx. 

Dimensions 

Inch 

(mm) 

1.41 x.88 x 1.53h 
(35.8 X 22.4 X 38.9h) 

.81x.41x41h) 

(20.6 X 10.4 x10.4h) 

.80 X .36 X .90h 
(20.3 X 9.1 X 22.9h) 

1.10x.93x.49h 
{27.9 X 23.5 x12.3h) 

Contact 

Arrangement 

1 Form X 

2 Form C 

2 Form C 

2 Form C 

Contact 

Material 

Ag 

Au plated Ag Mg Ni 

Triclad Au 

Au plated Ag Mg Ni 

Contact 

Rating 

60A @ 28 VDC 

Dry circuit to 2A @ 28 VDC 
0.3A@120VAC 1 

2A @ 30 VDC 

1A@120VAC 

Dry circuit to 3A @ 28 VDC 
Dry circuit to 5A @ 28 VDC 

Minimum 

Mechanical Life 
(Operations) 

10' 

3x10' 

„ . J 

3x10' 

3x10' 

Minimum 

Electrical Life 
at Rated Load 
(Operations) 

5x10^ 

10' 

' 

10' 

10' 

Coil 

Voltage 

6-110 VDC 

12-24 VDC 

24 VDC 

12-24 VDC 

Nominal 

Coil Power 

2.7W 

720mW 

(SC)I.OW 
(SL) 0I9W 

650mW 

Mounting 

Panel mount 

PC board 

Socket 

Panel mount 

PC board 

Socket 

Panel mount 

PC board 

Sockets 

- 

Solder terminal 

Solder terminal 

— 
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Time Delay Relays 



Features • Makes TDR of 

• Small, R10-type • Open board time 

most DC coil 

package delay relay 

relays 

• Choice of 

• Immersion 

mountings 

cleanable 


• Cost effective 



Independent ON 

• Field 

and OFF delays 

programmable 

Time as low as 

• Precision timer 

0.1 second , 

• LED "ON” 

1 

indicator 


c 


Economical for 

applications 
Various timing 


approx. inch 1.29 x .80 x .50h 1.38 x .74 x 1.19h 3.63 x 2.13 x .55h 2.43 x 1.78 x 3.56h 2.41 x 1.78 x 2.94h 2.41 x 1.78 x 2.94h 

Dimensions (mm) (32.6 x 20.2 x 12.7h) (34.9 x 18.7 x 30.2h) (92.2 x 54.1 x 14.0h) (61.7 x 45.2 x 90.4h) (61.1 x 45.2 x 74.6h) (61.1 x 45.2 x 74.6h) 




Mode of 
Operation 


Deiay Time 


Maximum 
Delta Time 


Tolerance 


Temperature 

Range 


Mounting 


2A @ 28 VDC 10A @ 240 VAC 10A @ 30 VDC 10A @ 240 VAC 

1A@120VAC or 240 VAC 


Delay on operate Delay on operate Delay on operate Recycle timer Switch Delay on operate 

programmable: Delay on release 

Delay on operate Interval on 
Delay on release 
Interval on 


0.2 sec. to 100 sec. 0.1 sec. to 120 sec. 0.2 sec. to 100 sec. 0.1 sec. to 180 sec. 0.5 sec. to 100 min. 


External resistor Potentiometer Potentiometer Potentiometer Four toggle Fixed 

adjustable adjustable adjustable adjustable switches and Potentiometer 

adjustable adjustable 

potentiometer External resistor 

adjustable 



± 10 % 


±10% (fixed only) 


±25% plus the Min. specified or Set to any range Min. specified or +0, -20% @ 

tolerance of the less @ min. setting within specified less @ min. setting min. setting 

fixed external +60%,-0@ range +20%,-0@ +10%,-0@ 

timing resistor max. setting max. setting max. setting 


-10°C to +55°C -10°C to +55°C -10X to +55°C -10®C to +55°C -10°C to +55°C -10°C to +55°C 



4.5-30 VDC 




24-12Q VAC 


Plug-In Panel mount 

Panel mount 
Sockets available 


24 VDC 
24-120 VAC 


Plug-In 

Sockets available 


12-110 VDC 
24-240 VAC 


Plug-in 

Sockets available 


12-110 VDC 
24-240 VAC 


Plug-in 

Sockets available 
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Time Delay Relays 




Broad line 
Wide choice of 
functions 
Extremely 
versatile 


• Wide range of 
industrial 
applications 


► Top of the line 
' Encapsulated 
electronics 


' Dependable timing • Extended timing 


• Encapsulated 
electronics 

• Ideal for many 
demanding 
applications 


»No timing cycle 
interrupt transfer 

• Quick-connect 
terminals 

* Two case styles 


»Contacts may 
transfer 
momentarily 

• Quick-connect 
terminals 

• Two case styles 


Approx. inch 
Dimensions (mm) 


Contact 

Arrangement 


2.41 X 1J8 X 2.94h 2.41 x 1.78 x 2.94h 

(61.1 X 45.2 X 74.6h) (61.1 x 45.2 x 74.6h) 


2 Form C 


2 Form C 


10A@ 240 VAC 10A(g 240VAC 



10A@ 240VAC 


10A@ 240VAC 10A@28VDCor 
240 VAC 


10A(® 28 VDC or 
240 VAC 


Mode of 

Delay on operate 

Delay on operate 

Delay on operate 

Delay on operate 

Delay on operate 

Delay on operate 

Operation 

Delay on release 

Delay on release 

Delay on release 

Delay on release 




Delay on dropout 
Interval on 

Interval on 

Interval on 






Maximum 

Repeatability 

±2% 

±2% 

(AC) ±0.5% 

(DC) ±0.1% 

Maximum 

Delta Time 

±10% 

±10% 

±5% 

Tolerance 

±5% (fixed only) 

±5% (fixed only) 

+0, -10% @ 
min. setting 
-1-10%, -0 @ 
max. setting 

Temperature 

Range 

-10°C to +55°C 

~10°Cto +55°C 

-lO^Cto +55°C 

Input 

12-24 VDC 

24 VDC 

24 VDC 

Voltage 

24-120 VAC 

24-240 VAC 

120 VAC 

Mounting 

Plug-In 

Sockets available 

Plug-in 

Sockets available 

Plug-in 

Sockets available 

1 






±5% (fixed only) ±5% (fixed only) 


-40°C to 4-55°C -10°Cto-}-40°C 


24-48 VDC 
24-120 VAC 



24 VDC 
24-120 VAC 


Plug-in 
Panel mount 
Sockets available 



24 VDC 
24-120 VAC 


Plug-in 
Panel mount 
Sockets available 
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Solid State Relays 








Series 

OZ16 

EOTZ 

SSR 

SSRT 

SSRb 

SSRQ 

Features 

• Relay in 16 pin IC 
package 

• DIP, auto insertable 
termination 

• High transient noise 
immunity 

• Current or voltage 
operation 

• Logic compatible 

• lo\N profile 
package 

• Economically 
priced 

• High transient noise 
immunity 

• Logic compatible 

• High inrush current 
capability 

• Internal dv/dt 
snubber 

• Zero voltage 
turn-on 

• “Hockey puck” 
package 

• Inverse parallel 

SCR output 

• AC & DC input 

• Ratings from 25 to 
110 amps 

• “Hockey puck” 
package 

• Lost cost, triac 
output 

• AC & DC input 

• 25 & 50A ratings 

• Two independent 
units in one 
package 

• Inverse parallel 

SCR outputs 

• Ratings of 25 and 

40 amps/output 

•SU(§ 

• Four independent 
units in one 
package 

• Triac outputs 

• Each output rated 

20 amps 

Approx. Inch 

Dimensions (mm) 

.77 x.30x.17h 
(19.4 X 7.6 x4.3h) 

1.81 x 1.50 x.66h 
(46.0 x 38.1 x 16.8h) 

(25 & 50A models) 
1.75x2.25x.8h 
(44.4 X 57.2 x21h) 

1.75x2.25x.8h 
(44.4 X 57.2 x21h) 

1.75 X 2.25 x.8h 
(44.4 x 57.2 x 21h) 

1.75 X 2.25 x.93h 
(44.4 X 57.2 X 23.6h) 

Switch 

Arrangement 

1 Form A 

1 Form A 

1 Form A 

1 Form A 

(2) X 1 Form A 

(4) X 1 Form A 

Coupling 

Optical 

Optical 

Optical 

Optical 

Optical 

Optical 

Input 

5 VDC 

5mA DC 

10mA DC 

3-32 VDC 

3-32 VDC 

3.5-26 VDC 
90-280 VAC 

3-32 VDC 

90-280 VAC 

4-15 VDC 

4-15 VDC 

Output Switching 

Zero 

Zero 

Zero & Random 

Zero 

Zero 

Zero 

Minimum 

Output Current 

.005A 

.020A 

1 

.050A 

.050A 

.050A 

.050A 

Maximum 

Output Current 

1A 

r ' 

15A 

110A 

25A 

■ 

40A 

20A 

Minimum 

Output Voltage 

12V 

24 V 

24V 

24V 

24V 

24V 

Maximum 

Output Voltage 

280V 

280V 

280V 

280V 

280V 

280V 

Output Type 

AC 

AC 

AC 

AC 

AC 

AC 

Terminals 

Printed circuit 

Quick connect 

Screw 

Screw 

Quick connect 

Quick connect 

Mounting 

PC board 

Plug-in 

Panel mount 

Panel mount 

Panel mount 

Panel mount 

Panel mount 
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Solid State Input/Output Modules 






..i-C' 

1 ^ 1 

Series 

IA8 

IA16 

OA16 

OD16 

lAC 

OAC 

Features 

• Mini-DIP, AC/DC 
input nnodule 

• 8 pin IC-type 
package 

• Also function as 

DC output 
module 

• Auto insertable 

• High transient 
noise immunity 

• Exceeds FCC Part 
68 surge test 

• MOSFET output 

• DIP AC/DC input 
module 

• 16 pin 1C package 

• Auto insertable 

• High transient 
noise immunity 

• TTL compatible 

• Meets VDE 
spacing and 
voltage 
requirements 

• MOSFET output 

• DIP AC output 
module 

• 16 pin 1C package 

• Auto insertable 

• Zero voltage 
turn-on 

• High transient 
noise immunity 

• TTL compatible 

• Meets VDE 
spacing and 
voltage 
requirements 

• @ 

• DIP DC output 
module 

• 16 pin 1C package 

• Auto insertable 

• High transient 
noise immunity 

• TTL compatible 

• Meets VDE 
spacing and 
voltage 
requirements 

• MOSFET output 

•s\AdB 

• AC input module 

• High transient 
noise immunity 

• Series operation 
compatible 

• AC output 
module 

• High transient 
noise immunity 

• Series operation 
compatible 

• Internal dv/dt 
snubber 

Approx. Inch 

Dimensions (mm) 

.38 x.30x.18h 
(9.5x7.6x4.5h) 

.77 x.30 x.17h 
(19.4 X 7.6 x4.3h) 

— 

.77x.30x.17h 
(19.4 X 7.6 x4.3h) 

.77 X .30 X .17h 
(19.4 X 7.6 x4.3h) 

1,70x.60x 1.28h 
(43.2 X 15.2 X 32.5h) 

1.70x.60x 1.28h 
(43.2 X 15.2 x32.5h) 

Switch 

Arrangement 

1 Form A 
(Sinking) 

1 Form A 
(Sinking) 

1 Form A 

1 Form A 

1 Form A 
(Sinking) 

1 Form A 

1 Form B 

Coupling 

Optical 

Optical 

Optical 

Optical 

Optical 

Optical 

Input 

2.5mA AC/DC 

5mA AC/DC 

2.5mA AC/DC 

5mA AC/DC 

5VDC 

5mA DC 

10mA DC 

5 VDC 

5mA DC 

10mA DC 

10-36 VAC/VDC 
90-140 VAC/VDC 
180-280 VAC/VDC 

5 VDC 

15 VDC 

25 VDC 

Output Switching 

Random 

Random 

Zero 

Random 

Random 

Zero 

Minimum 

Output Current 

>0 

>0 

.005A 

>0 

.0001A 

.020A 

Maximum 

Output Current 

.200A 

.200A 

1A 

1A 

.100A 

3A 

Minimum 

Output Voltage 

>0 

>0 

12V 

>0 

.400V 

24V 

Maximum 

Output Voltage 

60V 

30V 

280V 

60V 

30V 

280V 

Output Type 

DC 

DC 

AC 

DC 

DC 

AC 

Terminals 

Printed circuit 

Printed circuit 

Printed circuit 

Printed circuit 

Printed circuit 

Printed circuit 

Mounting 

PC board 

Plug-in 

PC board 

Plug-in 

PC board 

Plug-in 

PC board 

Plug-in 

Mounting board 

Mounting board 
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. 


* 

1 

I It 

oacm*» 


• us* 

, ^ ; 

^ * i 

» * * SJ 

rr s ' 

, 1 

IDC 

ODC 

lACM 

OACM 

IDCM 

ODCM 

• DC input module 

• High transient noise 
immunity 

• Series operation 
compatible 

• DC output module 

• High transient noise 
immunity 

• Series operation 
compatible 

• Slim line AC intput 
module 

• Only .4" (10.2mm) 
thick package 

• Series operation 
compatible 

• High transient noise 
immunity 

• Slim line AC output 
module 

•Only A" (10.2mm) 
thick package 

• Zero voltage turn-on 

• Series operation 
compatible 

• High transient noise 
immunity 

• Slim line DC input 
module 

•Only .4" (10.2mm) 
thick package 

• Series operation 
compatible 

• High transient noise 
immunity 

• Slim line DC output 
module 

• Only .4" (10.2mm) 
thick package 

• Series operation 
compatible 

• High transient noise 
immunity 

• 

1.70x.60x 1.28h 
(43.2 X 15.2 X 32.5h) 

1.70x.60x 1.28h 
(43.2 X 15.2 X 32.5h) 

1.7x.4x1.0h 
(43.2 X 10.2 x25.4h) 

1.7 X. 4x1.Oh 
(43.2 X 10.2 x 25.4h) 

1.7 X. 4x1.Oh 
(43.2 X 10.2 x 25.4h) 

1.7x.4x1.0h 
(43.2 X 10.2 x25.4h) 

1 Form A 
(Sinking) 

1 Form A 

1 Form A 
(Sinking) 

1 Form A 

1 Form A 
(Sinking) 

1 Form A 

Optical 

Optical 

Optical 

Optical 

Optical 

Optical 

3- 32 VDC 

4- 16 VDC 

10-36 VDC 

5 VDC 

15 VDC 

24 VDC 

90-140 VAC/VDC 
180-280 VAC/VDC 

5 VDC 

3-15 VDC 

± 10-36 VDC 

5 VDC 

Random 

Random 

Random 

Zero 

Random 

Random 

.0001A 

.020A 

>0 

.020A 

>0 

.020A 

.100A 

3A @ 60 VDC 

1A @ 200 VDC 

.100A 

3A 

.100A 

3A 

.400V 

5V: 10V 

>0 

12V 

>0 

5V 

30V 

60V; 200V 

30V 

280V 

30V 

60V 

DC 

DC 

DC 

AC 

DC 

DC 

Printed circuit 

Printed circuit 

Printed circuit 

Printed circuit 

Printed circuit 

Printed circuit 

Mounting board 

Mounting board 

PC board 

Plug-in 

PC board 

Plug-in 

PC board 

Plug-in 

PC board 

Plug-in 
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Solid State Input/Output Modules 


• 

'■ I 


i , 

" 


Series 

lACP 

OACP 

IDCP 

ODCP 

Features 

• Flat pack AC input module 

• Permits .500" (12.70mm) 

PC board spacing 

• Series operation 
compatible 

• High transient noise 
immunity 

• Competitive footprint 

• Flat pack AC output module 

• Permits .500" (12.70mm) 

PC board spacing 

• Series operation 
compatible 

• Zero voltage turn-on 

• High transient noise 
immunity 

• Competitive footprint 

• Flat pack DC input module 

• Permits .500" (12.70mm) 

PC board spacing 

• Series operation 
compatible 

• High transient noise 
immunity 

• Competitive footprint 

• Flat pack DC output module 

• Permits .500" (12.70mm) 

PC board spacing 

• Series operation 
compatible 

• High transient noise 
immunity 

• Competitive footprint 

Approx. Inch 

Dimensions (mm) 

1.41x1.51 x.43h 
(35.8 X 38.4 X 10.8h) 

1.41x1,5lx.43h 
(35.8 X 38.4 X 10.8h) 

1.41x1.51x.43h 
(35.8 X 38.4 X 10.8h) 

1.41x1.51 x.43h 
(35.8 X 38.4 x10.8h) 

Switch 

Arrangement 

1 Form A 
(Sinking) 

1 Form A 

1 Form A 
(Sinking) 

1 Form A 

Coupling 

Optical 

Optical 

Optical 

Optical 

input 

10-36 VAC/VDC 

90-140 VAC/VDC 

180-280 VAC/VDC 

5VDC 

10-36 VDC 

18-60 VDC 

5 VDC 

Output Switching 

Random 

Zero 

Random 

Random 

Minimum 

Output Current 

>0 

1 

.020A 

>0 

.020A 

Maximum 

Output Current 

.100A 

3A 

.100A 

3A @ 60 VDC 

1A @ 200 VDC 

Minimum 

Output Voltage 

>0 

12V 

>0 

5V;10V 

Maximum 

Output Voltage 

30V 

280V 

30V 

60V: 200V 

Output Type 

DC 

AC 

DC 

DC 

Terminals 

Printed circuit 

- ^ - 

Printed circuit 

■ 

Printed circuit 

Printed circuit 

Mounting 

■ 

PC board 

, Plug-in 

PC boafd 

Plug-in 

PC board 

Plug-in 

pc board 

Plug-in 


Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor.__ 
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POttOr & BrUmf idd a siemens Company 

200 S. Richland Creek Dr., Princeton, Indiana 47671*0001 • 812/S86-1000 • FAX 812-386-2335 


Solid State input/Output Modules 


1 

Ml-** 

H 

. 


lACQ 

OACQ 

IDCQ 

ODCQ 

• Quad AC input module 

• Four I/O channels in one package 

• Series operation compatible 

• High transient noise immunity 

• Quad AC output module 

• Four 1/0 channels in one package 

• Series operation compatible 

• Internal dv/dt snubber 

• High transient noise immunity 

• Quad DC input module 

• Four 1/0 channels in one package 

• Series operation compatible 

• High transient noise immunity 

• Quad DC output module 

• Four 1/0 channels in one package 

• Series operation compatible 

• High transient noise immunity 

1.87 X 1.06 x 2.88h 
(47.5 X 26.9 X 73.2h) 

1.87 X 1.06 x2.88h 
(47.5 X 26.9 X 73.2h) 

1.87 X 1.06 x2.88h 
(47.5 X 26.9 X 73.2h) 

1.87 X 1.06 x2.88h 
(47.5 X 26.9 X 73.2h) 

(4) X1 Form A 
(Sinking) 

(4) X1 Form A 

(4) X1 Form A 
(Sinking) 

(4) X1 Form A 

Optical 

Optical 

Optical 

Optical 

10-36 VAC/VOC 

90-140 VAC/VDC 

180-280 VAC/VDC 

5VDC 

4-16 VDC 

10-36 VDC 

5 VDC 

Random 

Zero 

Random 

Random 

.0001A 

.020A 

.0001A 

.020A 

.100A 

3A 

.100A 

3A @ 60 VDC 

1A @ 200 VDC 

.400V 

12V 

.400V 

5V:10V 

30V 

280V 

30V 

60V; 200V 

DC 

AC 

DC 

DC 

Printed circuit 

Printed circuit 

Printed circuit 

Printed circuit 

Mounting board 

Mounting board 

Mounting board 

Mounting board 


Call toll-free 800-255-2550 for the name and telephone number of your nearby 
P&B sales representative or authorized stocking distributor. _ 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of Our Just-In-Time Program. 



TOGGLE SWITCHES 


PHOTOELECTRICS ! 


LIQUID LEVEL 
CONTROLS 



ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

M (213) 452-1229 W 


CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 
Master Electronics 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
5 Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 
Telemecanique 
Theta-J 
Tri ridge 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 


LAMPS & LEDS 


Omron 


Skan-A-Matic 

Microtran 

Redington 

FUSES 


Sola 

Red Lion 

Bussmann 


Stancor 

Sodeco/Maxmar 

Litleifuse 

PROXIMITY 

Thordarson 

Stemco 

Underwriters Safety 

Agastat 

Electro 

Omron 

Triad 

Veeder-Root 

DIODES 

General Instr. 

KNOBS 

Cosmo/Kurz-Kasch 

U.T.C. 

WIRE, WIRING 

Raytheon/Panel Products 

POTS& RESISTORS 

DEVICES & HW 

Alpha 


INDICATORS, 

Clarostat 

Belden 

FANS 

LAMPS & LED 

IDi 

Ohmite 

Buchanan 


Electrovert 

Aromat 

lEE 


Havey Hubbeil 

U.S. Toyo 

JKL 


Iboco 


Leecraft 

SOLENOID 

H.H. Smith 


Lumex 

Dormeyer 

Modor 

FILTERS 

Stanley 

t^uardian 

Panduit 

Curtis 

Sylvania 

Line Electric 

Pomona 


£rcLCcrnic coimoamv 




r OVER 8,000,000 RELAYS & SWITCHES IN STOCK 

1 

MASTT^ISTRIBUTORS JSTOPL MASTER DISTRIBUTORS 


(213)452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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HIGH VOLTAGE DEVICES 


RELAYS 
SWITCHES 
MEASUREMENT 
CONTROL UNITS 




HV SPHERICAL 
RELAYS 

Extra high voltage low corona, 
Polarity reversing, transfer or 
grounding relays of the air 
insulated type. Ratings 70 to 
600 KV peak at 100 Amps con¬ 
tinuous. Solenoid, motor or air 
cylinder operated and spring 
or gravity return. Available in 
SPST, SPOT, 2PDT. 


HV ROTARY 
SWITCHES 

Ratings from 5 to 150KV, 1 to 
200 amps. Either manual or 
electrical operators, depend¬ 
ing upon requirements. Posi¬ 
tion detents and interlocks to 
prevent opening under load. 


PULSE 

FIBER OPTICS 



HIGH CURRENT 
SWITCHES 

Models are available up to 20,000 
amps continuous, and over 
500,000 amps pluse, with voltage 
ratings of 6 volts to 300 KV peak 
test. Many are air cylinder or motor 
operated for high contact force. 


HV DIGITAL MULTIMETERS 

Easy to read, 4V2-digit display; 0.05% basic accu¬ 
racy. 0.0001 volt to 900 KV. Battery/AC with charger. 
Recorder and scope outputs. DC, AC RMS average, 
AC RMS true, AC PK ohms, megohms, 
AC and DC current. 


208V TO 900 KV 
ENERGY STORAGE 
ELECTRONIC AND POWER 
SAFETY AND ACCESSORIES 


HV RELAYS 

HV relays of the air insulated type 
both for low and high current. This 
series has ratings from 1 to 200 
amps continuous, 100 to 100,000 
amps momentary and capacitor 
discharge. Peak test voltages from 
5 to 300 KV. Single or Multipole. 
NO, NC, and DT. Auxiliary contacts 
optional on all types. Extended life 
and tungsten contacts also avail¬ 
able for high current closing. Also 
usable in oil or insulating gas. 


H.V. WIDEBAND VOLTAGE 
DIVIDERS FOR POWER AND 

f ELECTRONIC USES 

DC-10MHZ 1KV-900KV PK to 20 nano- 
second rise time, for oscilloscopes, 
digital meters or recorders such as 
Dranetz, BMI, Le Croy, etc. Ratios and 
load matching as required 0.01% to 
0.3% DC, 0.5% to 3% wide band. 



POWER CLASS HV VOLTMETERS 
SAFE POWER LINE USE AC/DC 
FOR UTILITIES, CONTRACTORS 
& EMERGENCY SERVICES 

Fully safe portable, all solid state, 2% to 5% accu¬ 
racy. Taut band shielded high voltage measurement 
with minimum circuit loading. 0.0001 V to 50 KV AC 
and DC. Ideal for use with Elbow capacitance tap 
voltage test points. For cable test point or direct line 
voltage and phasing, or differential measurement. 


HV DIGITAL PROBES 

HV DC, AC & Wideband DC-1 MHz Safety Probes for 
any scope or digital display or VTVM. Also available 
complete with large 4V2-digit display 0.1% to 5% 
AC/DC Accuracy, safety handle digital voltmeter. 
Battery/AC with charger. Removable Digital Dis¬ 
play or Multimeter. 0.0001 volt to 200 KV. 0.05% 
accuracy basic, with 
DCV, ACV, ohms, 
megohms, AC and 


WIDE BAND FIBER OPTIC 
TRANSMISSION, ANALOG 
DC-10 MHz SYSTEMS 

AC or rechargeable battery/AC operated. DC- 
10MHz. System has a maximum output of 10V PK 
(20V PK to PK) and selectable input of 0.1 V to 1,000V 
PK direct from signal source. Useful from 0.01V to 
over 900KV when used with Ross HV wideband 
dividers. i 



SINGLE POLE HIGH SPEED 
VACUUM CONTACTORS & 
ENERGY STORAGE DRIVERS 

One speed or loss of 

j power automatic circuit 
Millisecond breaker trip and for high 
» Contact speed activation of contac- 
Ononinn circuit breaker sole- 

upening noids. Energy storage up to 
400 joules or more at 150 

> to 700 volts or more, 100 to 
4,000 microfarad or more. 

► 's “< 5 ; Instantaneous SCR control 

' '' ' available. 


HIGH POWER 


gjOSS 




HIGH SPEED 
HIGH VOLTAGE 
CONTROL AND 
STEP-START 
SYSTEMS 

V 2 to 1 cycle sensing 
and interrupt vacuum 
circuit breakers. Metal 
enclosed for indoor or 
outdoor applications. 
5KV-38KV. 50-1200 

Amps. 


HV ADJUSTABLE 
SPARK GAPS 

j ^ Non-melting carbon 

•mm .M. spheres, 1 cm to 10 cm 

and heavy wall aluminum 

--- spheres, 10 cm and 

above. Dust tight trans¬ 
parent covers used 1 KV 
to 88 KV. Open style to 
670 KV. Direct reading 
S fl micrometer type calibrat- 

ing device. 



3 PHASE POWER CLASS VACUUM 
CONTACTORS & 1 CYCLE 
CIRCUIT BREAKERS 

Vacuum switches, single 
phase, three phase, upright or 
low profile, for high reliability 
sealed arc interrupting or cro- 
bar shorting. 208V to 200 KV 
RMS operate. 50 to 4,000 
amps continuous, 2,000 to 
35,000 amps AC, 10 to 20,000 
amps DC interrupt, 5,000 to 
100,000 amps momentary and 
capacitor discharge. 


TOROIDS, SPHERES, 
CORONA SHIELDS, NUTS 

O ® Geometrically designed 

to avoid excessive voltage 
gradients at connecting 
points and other areas 
needing shielding or bal- 
ancing of electrostatic 
fields to increase with- 
^ stand voltage and mini- 

j ga M ^ corona. Diameters 

™ to international stand- 

m, ^ ard metric sizes. 


WRITE FOR CATALOG 

540 WESTCHESTER DRIVE CAMPBELL, CALIF. 95008 


ENGINEERING CORPORATION 

TEL: (408) 377-4621 • TLX: 85-8840-TWX: 910-590-8033* FAX: (408) 377-5182 
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SCnKAOK RELAYS 

in stock at more than 100 U. S. distributors! 




5|W 






. 100 , ' 

, 02 /, 
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(516) 737-0099 • Telex: 646149 • Fax: (516) 737-2550 
(800) 722-0049 (Except N.Y. State) 


WIDENING THE HORIZONS 
OF RELAY PERFORMANCE 















l7S .>*!'■ 










®Miii 





. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1617 












4500 


RELAYS 


4500 


1995 Pond Rd. • Ronkonkoma. NY 11779 
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TYPE OF RELAY 
CONTACTS: 


CONFIGURATION 
VOLTAGE RATING 
RATED CURRENT (CONI) 

MAKE CURRENT (MAX.) 

RATED BREAKING CAPACITY 

MATEREIAL 

COIL: 

RATED VOLI (DC RANGE) (VN) 

RATED VOLI (AC RANGE) (VN) 

POWER CONS. AT RAI VOLI (DC) 
POWER CONS, AT RAI VOLI (AC) 
OPERATING RANGE 

DROP-OUT VOLTAGE 

GENERAL DATA: 

MECHANICAL LIFE 

MAX. OPERATING RATE MECHANICAL 
_ FULL LOAD 

OPERATE (PICK-UP) TIME 

DROP-OUT TIME 

BOUNCETTIME 

AMBIENTTEMPERATURE RANGE . 

DIELECTR.STRENGTH'(TESTV.AT50HZ) 
INSULATION RESISTANCE 
VDE 0110 VOLI RATING GROUP 
SOLDER BATH TEMPERATURE 

SOLDER DURATION _ 

STANDARD PACKAGE UNIT 
MODIFICATIONS AVAILABLE 



CAD 

(5 A) . (10 A) (5,A) 


250 


5 

10 

5 

,10 

20 

10 

1250 

2500 

1250 

AgCu 

AgCdOtAgCu 

AgCu 


2,3 

FormC(DT) 

250 


OP.CYCL. 

>20x10^ 

OP.CYCL./H 

6000 

OP.CYCL/H 

1000 

APPR.MS 

10 

APPR.MS 

8 

APPR.MS 

3 

^C 

-40...+60 -4: 

VEFF 

2500 

Mn 

> 1500 


C250 


IMPULS30/5 

IMPULSlQ/6 

4 _ 

..+60 -45...+50 


CMD/CSD 


VDC 

6..,220 

12...no 

5..,100 

VAC 

6...240 

24,.,220 

5,..'200 

APPR.W. 

1,2 

2.6 

0,04.,, 0,3. 

APPR.VA 

2 

5,3 

0,2 

AT25X 

DC:0.75,.,1,1VN 
AGO.B ,,,I1VN 

DC:0,75.,.1,1VN 
AGO.B ...I.IVN 

SEE FULL 
DETAIL CAT 

AT25°C 

DC: >0.1 VN 
AC:>0.4VN 

SEEFUIL 

DETAIL CAT 

> 0,1 Vmin. 


Form C (DT) 

250 250 


350 1250 

Ag(goldfl) AgCdO 


DC: 0.75... 1.1 VN 
AGO.B ...I.IVN 

DC:>0.05VN 
AC: >0.4 VN 


U,3 

Form C (DI 


DC: 0,75,,, II VN 
AGO.B .,.1.1 VN 

DC:>0,15VN 
AC: > 0.4 VN 


OPEN RELAY-CA, TWIN 
CONTACTS, NEON/LED- 


>20x10* 

>100x10* 

> 20x10^ 

6000 

' 6000 

6000 

1000 

1000 

1000 

10.,.30 

10 

15 

8,,;25 

8 

10 

4 

2 

3 

-45,,.t60 

DC-45..-70 -45 .,*55 

DC:-45,,,*70(*60) 


AC-45..-60' -45..-45 

AC:-45...-55(-451 

2500 

2500/2000 2500 

2500 

>1500 

> 1500 

wl500 

C250 

B125/B60 C250 

C380 

- 

- . 

- 

- 

- 

- 

5 

5 

5 


TWIN CONTACTS, MAGNE¬ 

NEON/LED, 

INDICATOR 


TIC LATCHING, NEON/LED 
. INDICATOR ■ 
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RM4,5,(6) 

RMS 

Rpoio/no 

RP310/410/4n 

RP420 

RS 

RU.101 

RU110 


U,3 

2 

1 

1 

2 

2 

1 

1 

Form A (NO) 

FormC(DT) 

FormC(DT|,A(NO),B(Nq 

FormC(DT),A(NO),B(NC) 

FormC(DT),A(NO),B(NC) 

FormC(DT) 

FormC(DT);A(NO) 

FormC(DT) 

380 

380 

250 

250 

250 

125 

120 

250 

250 

I6(l0) 

25 

10 

16 

12 

10 

10 

1,25 

15 

10 

6 

40 

60 

16 

25 

20 

16 

10 


20 

15 

10 

6000(3800) 

6000 

2000 

4000 

3000 

2000 

2000 

60 

1800 

2200 

1320 

AgCdO 

AgCdO 

AgCdO, Ag (gold flashed) 

AgCdO, Ag (gold flashed) 

AgCdO, Ag (gold flashed) 

AgPd (Gold pi.) 

AgNi 

AgCdO 


6.-.,220 

6.,, 220 

5 ...no 

5..,110 

5...110 

5.,.48 

3,„110 

5,„110 

6,..380 

6.„380 





6,.,220 


1,6 

1.2 

0.5 

0.5 

0.5 

0,55 

0,5 

0.8 

2,8 

2,8 





1.6 


DC:0,75„.1,1VN 

AC:0.8 .J.IVN 

DC: 0,75,., 1,1 VN 

AC:0,8 ...I.IVN 

0,75,., 1.8 VN 

0,75...1.85VN 

0.75... 1.9 VN 

0,75... 1.55 VN 

DC:0.75,„1.3VN 

AC: 0,8,., 1.15 VN 

0.75...,1,2VN 

DC:>0.15VN 

AC: >0,4 VN 

DC:>0,15VN 

AC: >0,4 VN 

>0.15VN 

>0,15VN 

>0.15VN 

>0,05VN 

DC:>0.1VN 

AC:>0.4VN 

>0,15VN 


>20x10'^ 

>10xl0‘ 

>20xl0‘ 

>20x106 

>20x10* 

>20x10* 

>10x106 

>10x106 

6000 

6000 

72000 

72000 

72000 

72000 

72000 

144000 

36000 

1000 

1000 

3000 

1200 

1800 

3000 

10800 

1000 

3600 

15 

15 

7 

9 

8 

6 

<15 


10 

15 

3 

3 

3 

3 

<10 


4 

3 

2 

2 

2 

1 

<5 

1 

DC:-45 ..,+70 (+60) 

DC:-45 ..,+65 

-40„.+70 

-40...+70 

-40 ..,+70 

-25,„+75 

-45...+70 


AC:-45 .,,+55 (+45) 

AC:-45 .,.+60 








2500 

2500 

2500 

4000 

4000 

1000 

1500 

2000 

>1500 

>1500 

> 10000 

>1000000 

> 1000000 

>1000000 

>1500 

> 10000 

C380 

C250 

stand, B 250, sealed C 250 

C250 

C250 

Aol25 

B250 

B250 



260 

260 

260 

250 

260 

260 



5 

5 

. 5 

3 

5 

5 

5 

5 

25 

25 

25 

25 


25 

NEON/LED 

INDICATOR 

FORM A CONTACT 
NEON/LED 
INDICATOR 

iEALED RELAY, IWINCONTAQS, 
MAGNETIC LATCHING 

SEALED RELAY, 
MAGNETIC LATCHING 

SEALEDRELAY,TWINCON-TAaS 
MAGNBIC LATCHING 

SENSITIVE RELAY, 
MAGNETIC LATCHING 
TWIN CONTACTS 

SENSITIVE RELAY, 
SEALED RELAY 

FORM A CONTACT 
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RXJ,3(0,1) 

Z€ 

ZD 

ZF 

ZKU/ZLU 


TYPE OF RELAY 


CONTAaS: 


4(2) 

8 HI 

1 

1 

1 . 

2,4,6 


NUMBER 

2A+2B(2C1 

4A+4B(4q 

NO 

DT 

(NO/NC) 

NO 

NC 

NO 

DT 

_ 

NC 

DT 

FormC(DT),A(NO),B|NC) 

FormC(DT) 


CONFIGURATION 

250 

120 

250 

250 

115 

220 

VAC 

VOLTAGE RATING 

16 

10 

40 

20/12 

12 

30/10 

20 

15/5 

5 

10 

2 

5 

A 

RATED CURRENT (CONT.) 

70 

50 

50 

30/15 

15 

40/45 

25 

20/10 

10 

15 

3 

7.5 

A 

MAKE CURRENT (MAX,1 

4000 

2500 

2400 

1200/720 

720 

7500/ 

2500 

5000 

3750/ 

1250 

1250 

1200 

50 

500 

VA 

RATED BREAKING CAPACITY 

AgCdO (AgSnO) 

AgNi 

AgNi,AgCdO,Ag (goldfl.)’ 

AgNi,AgSnO,Ag 

(qoldfl.),AqCdO 

Ag (goldfl.),AgCdO 


MATERIAL 


COIL: 


3,,,60(48) 

3,.,110 

5,..110 

3... 60 

6... 110 

VDC 

RATED VOLT. (DC RANGE) (VN) 






VAC 

RATED VOLT. (AC RANGE) (VN) 

0.3 

1.3 

1.1 

0.5 

0.3 ...1.2 

W 

POWER CONS. AT RAT, VOLT, (DC) 






VA 

POWER CONS. AT RAT, VOLT. (AC) 

0,7 „. 2.65 VN 

0.75,..1,3VN 

0,75 ...1,25 VN 

0.75...1.3VN 

0.75... 1.3 VN 

AT25°C 

OPERATING RANGE 

0.1 VN 

>0,1VN 

>0,1 VN 

>0.1VN 

>0.05 

AT25“C 

DROP-OUT VOLTAGE 


GENERAL DATA: 


>50x10* 

>10x10^ 

>10x10^ 

>10x10^ 

>100x10* 

OP.CYCL, 

MECHANICAL LIFE 

6000 

72000 

72000 

72000 

72000 

OP,CYCL,/H 

MAX. OPERATING RATE MECHANICAL 

1000 

1000 

1200 

1000 

3600 

OP,CYCL,/H 

FULL LOAD 

20 

22 

<10 

9 

<15 

< 

15 

APPR.MS 

OPERATE (PICK-UP) TIME 

13 

<10 

7 

<10 

<10 

APPR.MS 

DROP-OUT TIME 

1 

4 

4 

^4 

<6 

APPR.MS 

BOUNCETIME 

-50. 

.+60 

-45 ,.,+60/90 

-55 ,,.+85/105 

-40...+80 

-40 .,.+75 

X 

AMBIENT TEMPERATURE RANGE 

3000 

750 

2000 

2000 

500 

1000 

VEFF 

DIELECTR. STRENGTH (TEST V. AT 50 HZ) 

>1000 

>1000 

>10000 

>100 

>1 

000 

MO 

INSULATION RESISTANCE 

C 250 (B125) 

A125/B60 

C250 1 

C250 

B125 

B250 


VDE 0110 VOLT, RATING GROUP 

260 

260 

260 

260 

260 

mx 

SOLDER BATH TEMPERATURE 

5 

5 

5 

5 

5 

MAX. SEC. 

SOLDER DURATION 


25(100) 

25 

25(100) 

100 

PIECES 

STANDARD PACKAGE UNIT 

BISTABLE RELAY 
SEALED RELAY 

BUZZER RELAY 

SEALED RELAY 
DUSTCOVER 

SPADE TERMINALS 

SENSITIVE RELAY 
SEALED RELAY 

SENSITIVE RELAY, 

AC RELAY (DIODE RECTIFIED) 


MODIFICATIONS AVAILABLE 
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1995 Pond Rd. • Ronkonkoma, NY 11779 
(516) 737-0099 • Telex: 646149 • Fax: (516) 737-2550 
(800) 722-0049 (Except N.Y. State) 


SCHRACK RELAYS CROSS REFERENCE CHART 


SCHRACK 

CA 

CAD 

CMD/CSD 

RA 

RM 

RMS 

RP 

oio/no 

RP310 

RP410 

RP420 

R$ 

RU101 

RX 

zc 

ZD 

ZF 

ZK/ZL 


AA 


AAEA/D 

1-2-300 



AAEKUP 

11/14 













AIRPAX 












281-313AE 






ALLIED 


TMDO 


GY-400 













T154/ 

T163 

AMER.ZETTLER 

AZ482 

AZ483 

AZ 480,481 
TEC1210 


AZ1309 

TEC1300 

1400 



AZ693 

AZ694 

AZ735 

AZ735L 

AZ731 

AZ732 

AZ802 

AZ820 

AZ830 

AZ3 




AZ4 

AZ420 

AROMAT 




HC 

HP 





JR2 

DS 


SP 




K 

BOSCH 














0332 




CLARE 

GP3R2 



GPlR-11,12 

GP3R2 












VP 

C-D 


301,2,3, 

11,12,23 


A104/ 

A114 

200 







603 

623/662 






DELTROL 

203 

20,000 

201 

280/290 

206 












250 

EAGLE/BLISS 


22/25 
















ESSEX/RBM 


93 P 



93 Q 







MS 64 






FUJITSU 


FRL256 


FRL263/ 

264 

FRL250 





FBR621 

FBR244 





FBRlll 


GLOBE 


2WC 
















GRANGER 

5X814- 

821 

3X7-5X7 



5X834- 

5X842 













GUARDIAN 


1200/1410 

1215 

1300 

1510/1515 






1495 

1345 




1575 

1555 

HART 


GHP 















67DP 

IDEC 


RR2P/ 

RR3P 


RY4 

RRIB- 

2B-3B 


RG 




RD 

RE 




RCN 


ITT (Takamisawa] 


RM80 


2Z/4ZS 

ITT-2,4 





VB 

RA,RY,RZ 






24,25,26 

KURMAN 


PAP 
















LINE 

HP-31 

MK/MD 

MKF/MKC 

SRJ/SRE 

CRH 





OMI 

OMF 





SR 


MAGNECRAFT 

WX88 

WX88 

W88CPX 

W78 

W388 

389 

65 



76 







W67 

MIDTEX 

155 

155 


156/158 

157 

187 





190 







NEC 











MRW 





MR31 


OHMITE 


GPRTPX 
















OMRON 

MK 

MK 


MY4 

MJ 


G2Ln3P 



G2R-212PV 

G2V 




G8P 

LCl 

MHS 

PHILIPS/ADVANCE 


GHB/GHP 


39 

12 












GP 

PHILIPS NA 


13 



12 







28 




27 


P&B 

KA 

KAP/KRP/ 

KRPA 

KC/KCP 

KHP/KHU 

KHC/KHX 

KUP/ 

KUMP 

KUHP 


RK5W 

RK5X 

RKll-Z 

T82 




T90 

T71 

RIO 

SIEMENS 


V23100-V9 


V23100-V7 



V23027 

V23056 

V23056 

V23037 

D2 



V23033 



V23154 

SIGMA 

50F 

50RO 

50RO 

SENS. 

67R 

68R 

45 






49 RE 





62R/70R 

S-D 

A283 

4214/314 


B/C281 

A283 





277 
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SCHRMCK 



SCHRACK RELAYS ARE READILY AVAILABLE 
FROM STOCK THROUGHOUT THE U.S. 
AND OFFER MANY UNIQUE ADVANTAGES! 


Schrack Relays are available off-the-shelf from our U.S. 
headquarters in New York, as well as through stocking distributors 
nationwide. Engineering and application assistance is also 
available locally if needed. 

But equally important, when you select a Schrack Relay, 
you get advantages not found in conventional models. 

For example, the visual indicator is purely mechanical and does 
not incorporate any live components that can burn out or fail. 

It always shows the "real" state (open or closed) of the relay, 
which may not be the case with a lamp or LED. A lamp or LED 
only indicates that there is potential at the coil; in fact, the coil may 
be open or the contacts welded, and a lamp or LED may still light, 
causing erroneous indication. The visual on/off indicator locates 
such faults immediately without having to check individual relays 
and without having to apply an external voltage to the relay coils. 
A built-in orange flag moves with the relay armature and is seen 
through a window In the frosted top face of the dust cover. 

One glance is sufficient to tell you if the relay is working as well as 
the position of the contacts. 

For more information, call or write us: 

Well try to help, and also give you the name of your nearest 
Schrack distributor. 


Schrack Relays are recognized and/or certified by testing laboratories around the world. 



Underwriters 

Laboratories 



Canadian Standards Association 



VDE 

Production monitoring 



LAY 


SCHRACK NORTH AMERICA, INC. 

1995 Pond Rd. • Ronkonkoma, NY 11779-7209 

(516) 737-0099•Telex; 646149 

Fax: (516) 737-2550 

(800) 722-0049 (Except N.Y. State) 
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Op+oelec^ronics 


Solid State Relays 


Sharp has a wide product line-up, such as multi-channel types suited for high density mounting, DIP type, SIP type, and TO-220 package type as 
solid state relays for medium power control of on-state current ranging from 0.6 to 16A. 




S102DS2 

(S202PS2, S202DS4) 



S16MD01 
/S161VID02 \ 

\S26MD01~2) 



SHARP ELECTRONICS CORR, Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135*201/529-8757 • Telex: 426903 (SHARPAM MAWA) • Fax: 201/529-8759 
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SILICON POWER CUBE 


SOLID STATE AC POWER RELAYS 

UL Recognized/CSA Certified 



FEATURES: 

■ SPC’s Inverse-Parallel SCR 
Power Hybrid Technology pro¬ 
vides highly efficient thermal 
management for greatly 
increased cyclic life. 

■ High performance/low cost cir¬ 
cuit design. 

■ Logic compatible inputs. 


■ “Zero voltage”, phase control¬ 
lable “random switching”, and 
peak switching versions. 

■ High voltage (1200 Vpk) ver¬ 
sions for 480 Vrms service. 

■ Industry standard “hockey 
puck” package. 

■ 4000 Vrms optical isolation. 



Model Number 

Output Current Rating 
Amps (RMS) 

Output Voltage Rating 

VRMS PRV 

AC Switching Mode 
(Input) 


480D10SP 

10 





480D25SP 

25 



Zero Voltage 
(4-32 VDC Input) 


480D45SP 

50 

180-530 

1200 


480D80SP 

80 




480D110SP 

110 





480A10SP 

10 





480A25SP 

25 



Zero Voltage 
(90-140 VAC Input) 


480A45SP 

50 

180-530 

1200 


480A80SP 

80 




480A110SP 

110 





240D10SP 

io 





240D25SP 

25 



Zero Voltage 
(3-32 VDC Input) 


240D45SP 

50 

24-280 

600 


240D80SP 

80 




240D110SP 

110 





240D10-10SP 

10 





240D25-10SP 

25 



Random 

h- 

240D45-10SP 

50 


600 

(Phase Controllable) 

CL 


80 



(3.5-26 VDC Input) 

H 

D 


110 




O 

240A10SP 

10 




QC 

O 

CO 

240A25SP 

25 



Zero Voltage 
(90-280 VAC Input) 


50 

24-280 

600 



80 





110 





120D10SP 

10 





120D25SP 

25 



Zero Voltage 
(3-32 VDC Input) 


120D45SP 

50 

24-140 

400 


120D80SP 

80 




120D110SP 

110 





120A10SP 

10 





120A25SP 

25 



Zero Voltage 
(90-280 VAC Input) 


120A45SP 

50 

24-140 

400 


120A80SP 

80 




120A110SP 

110 





120D10-10SP 

10 





120D25-10SP 

25 



Random 


120D45-10SP 

50 

24-140 

400 

(Phase Controllable) 


120D80-10SP 

80 



(3.5-26 VDC Input) 



110 





MR240D10 

10 



Zero Voltage 


MR240D25 

25 

24-280 

600 

(3-32 VDC Input) 


MR240A10 

10 

Zero \Ajltage 


MR240A25 

25 



(90-280 VAC Input) 


MR120D10 

10 



Zero Voltage 

< 

MR120D25 

25 

24-140 

400 

(3-32 VDC Input) 

DC 

MR120A10 

10 

Zero Voltage 


MR120A25 

25 



(90-280 VAC Input) 


SILICON POWER CUBE CORP. 


6015 OBISPO AVE. / LONG BEACH, CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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SILICON POWER CUBE 


SPECIAL PURPOSE SOLID STATE AC POWER RELAYS 




Output Current 

Output Voltage 




Model Number 

Rating 

Rating 

Type 

AC Switching Mode 



Amps (RMS) 

VRMS 

PRV 




25DR1D 

25 




Zero Voltage 

C/) V- 

40DR1D 

40 

24-280 

600 

Dual 

:^o< 

25DR2D 

25 

SSR 

Random 

LUrr Q. 
Q. ^ ill 

40DR2D 

40 





(O^OC 

20QR1D 

20 

24-280 

600 

Quad 

Zero Voltage 


20QR2D 

SSR 

Random 


BOARD LEVEL SOLID STATE RELAYS 


TO-116 DIP and 4-pin SIP pack¬ 
ages employing thick film hybrid 
circuitry. Includes AC and DC 
switching versions from signal 
level to 1 amp output, with switch¬ 
ing speeds as low as 1 /jsec. 
Three industry standard encap¬ 
sulated PCB mount packages with 
AC output current ratings of 2.5 to 
4 amps. Featuring 4000 Vrms op¬ 
tical isolation, logic compatible 3- 
32 Vdc input range, and either 
zero crossing or random phase 
controllable turn-on. 



BOARD LEVEL RELAYS 



SPECIAL PURPOSE RELAYS 


Part Number 

Input Specifications 

Output/Load Ratings (max.) 

Voltage (VDC) 

Current 
(mA at 5V) 

Current 

Voltage 

AC/DC 

D42E-2* 

3.5-15 

8 

1A 

280VRMS 

AC 

D42E-11 * 

N/A 

5** 

1A 

280VRMS 

AC 

S42V-2* 

3.5-15 

8 

1A 

280VRMS 

AC 

S42V-11 * 

N/A 

5** 

1A 

280VRMS 

AC 

S322 SP 

3.5-8.0 

22 

2.5A 

280VRMS 

AC 

MP240D3SP 

3-32 

1 

3A 

280VRMS 

AC 

MP240D4SP 

3-32 

1 

4A 

280VRMS 

AC 


* Add "H” suffix to P/N for 600V pk output voltage rating 
** Guaranteed turn-on at 5mA dc. No internal current limiting or regulation. 


100-250 AMP POWER SCR/DIODE MODULES—M80 SERIES 

FEATURES: 

■ Seven Standard Circuit Configiurations Available. 

■ High Terminal to Base Isolation of 2500V RMS. 

■ SCR Output Ratings of up to 180 Amps. 

■ Rectifier Output Ratings of up to 250 Amps. 

■ UL Recognized (Fiie No. E 72446) 

SILICON POWER CUBE CORP. 

6015 OBISPO AVE. / LONG BEACH, CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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SILICON POWER CUBE 


25-100 AMP POWER 
SCR/DIODE MODULES 
M25/M50 SERIES 

FEATURES 

■ Eight Standard Circuit Configurations Available. 

■ Ultra-High Surge Current Capabilities Assures 
Long Lifetime and Reliable Performance. 

■ 2500VAC RMS Terminal-to-Base lisolation. 

■ Proprietary SPC Unitized Power Circuit Struc¬ 
tures Result in Very Efficient Thermal Manage¬ 
ment for Greatly Extended Cyclic Life. 

■ UL Component Recognition (File No. E72445). 

■ Available in standard 120VAC, 240VAC, 320VAC, 
440VAC, and 480VAC Ratings (Higher voltages 
are available. Consult Factory.) 



35-100 AMP POWER 
DIODE MODULES 
M25/M50 SERIES 

FEATURES 

■ Seven Standard Diode Circuits are Available— 
Single-Phase Bridge; 3-Phase Bridge; Diode 
Doubler; Center Tap Common Cathode; Center 
Tap Common Anode; 3-Phase Common Cathode 
Half Wave Bridge and 3-Phase Common Anode 
Half Wave Bridge. 

■ SPC’s Unique Unitized Power Rectifier Struc¬ 
tures Provide Highly Efficient Thermal Manage¬ 
ment for Vastly Expanded Cyclic Lifetime. 

■ High Terminal-to-Base Isolation of 2500VAC 
RMS 

■ UL Component Recognition (File No. E72445). 






25-90 AMP POWER 
SCR/DIODE MODULES 
F18 SERIES 

FEATURES 

■ Thirteen Standard Module Configurations Avail¬ 
able. 

■ Standard Voltages of 200 Volts to 1400 Volts. 
Average Device Current Output Ratings of 25 
Amps to 90 Amps. 

■ Ultra-High Surge Current Capabilities. 

■ SPC’s Rugged Unitized Power Circuit Structures 
Afford Optimally Efficient Thermal Management 
to Assure Extended Cyclic Life and Reliability. 

■ UL Component Recognition (File No. E72445). 

■ 2500VAC RMS Terminal-to-Base Isolation. 

■ All Units Are 100% Tested at Both 25°C and 
125°C Temperature Levels^—for Assured Quality. 

■ Available with Isolation Barriers 


SILICON POWER CUBE CORP 


6015 OBISPO AVE. / LONG BEACH, CA 90805 / TEL: 213-634-9390 / FAX: 213-630-5338 
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SILICON POWER CUBE 


lAC/IDC/OAC/ODC SERIES 

Industrial environments can subject sensitive microelectronic cir¬ 
cuits to undesirable stresses in the form of voltage transients, electri¬ 
cal noise, shock, vibration, etc. These can result in permanent 
damage, spurious operations or false indications. SPC’S I/O mod¬ 
ules are designed to provide an electrically clean, photo-isolated, 
noise-free “output” interface from logic level control systems to 
external loads such as motors, valves, solenoids, etc., or, an “input” 
interface from the load or sensors to microprocessor or computer- 
based logic level systems. Used with SPC’S I/O mounting boards, 
these solid-state modules exhibit long, reliable life in industrial envi¬ 
ronments. 

FEATURES 

■ Color-coded by Function 

■ 4000 Vrms Optical Isolation 

■ Industry Standard Package and Pin-out 

■ High Transient Noise Immunity 

■ Series Operation Compatibility 

■ UL Recognized, CSA Certified, SEV Approved Types Available 

lACP/IDCP/OACP/ODCP SERIES 

These flat pack modules offer reliable input-output interfacing in a low 
profile package outline that permits PC board spacing on half-inch 
centers. 

FEATURES 

fl Low Profile Permits 0.50 inch (12.70mm) PC Board Spacing 

■ Industry Standard Footprint 

■ Color-Coded by Function 

■ 4,000 Vrms Optical Isolation 

■ High Transient Noise Immunity 

■ Series Operation Compatibility 

■ UL Recognized, CSA Certified 





lACQ/IDCQ/OACQ/ODCQ SERIES 

Each quad module has four I/O channels of the same type. They pro¬ 
vide a high packaging density means of reliably interfacing logic level 
control systems with external loads such as motors, valves, sole¬ 
noids, etc., or as an interface from the load or sensors to microproces¬ 
sor or computer-based logic level control systems. 

FEATURES 

■ Industry Standard Plug-in Package 

■ Input Modules Have Reverse Voltage Feedback Protection 

■ Output Modules Can Be Controlled By Sinking Logic 

■ Color-Coded by Function 

■ 4,000 Vrms Optical Isolation 

■ High Transient Noise Immunity 

■ Series Operation Compatibility 

■ UL Recognized, CSA Certified Types Available 





PB SERIES 

These mounting boards will accept input/output modules in any com¬ 
bination of input or output types of the same style (single or quad 
channel). Modules can be easily and quickly inserted, without dis¬ 
turbing field wiring. The single channel models provide an LED status 
indicator, plug-in 5 amp fuse and 3.3 Kohm pull-up resistor for each 
module. 

FEATURES 

■ LED Status Indicators 

■ Plug-in Fuses 

■ Pull-up Resistors 

■ Barrier Strip Screw Terminals for Field Wiring 

■ Card Edge Logic Connections Available 

■ Screw Terminal Logic Connections Available 

■ UL Recognized Types 

■ CSA Certified Types 

SILICON POWER CUBE CORP. 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 



ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

^ (213) 452-1^ K 


TOGGLE SWITCHES 


PHOTOELECTRICS 


SOLID STATE 
RELAYS 


TERMINAL BLOCKS 


TEMPERATURE 

CONTROLS 



CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 
Master Electronics 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
j Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 



Omron 


Skan-A-Matic 

Microtran 

Redington 

FUSES 


Sola 

Red Lion 

Bussmann 


Stancor 

Sodeco/Maxmar 

Litlelfuse 

PROXIMITY 

Thordarson 

Stemco 

Underwriters Safety 

Agastat 

Electro 

Omron 

Triad 

Veeder-Root 

DIODES 

General Instr. 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

U.T.C. 

WIRE, WIRING 
DEVICES & HW 


INDICATORS, 

POTS& RESISTORS 

Clarostat 

Alpha 

Belden 

FANS 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

Aromat 

lEE 


Havey Hubbell 

U S. Toyo 

JKL 


Iboco 


Leecraft 

SOLENOID 

H.H. Smith 


Lumex 

Dormeyer 

Modor 

FILTERS 

Stanley 

Guardi 

Panduit 

Curtis 

Sylvania 

Line Electric 

Pomona 




OVER 8,000,000 RELAYS & SWITCHES IN STOCK 


BB 


MASTER DISTRIBUTORS 


J (415)835-1500 

^ 1026 6th Avenue, Oakland, CA 94606 


(213)452-1229 

1301 Olympic Blvd., Santa Monica, CA 90404 
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STANDEX REED RELAYS 

□ Widest range of pin-outs, contact configurations and contact ratings 

□ Versions to meet UL, CSA, FCC and European Standards — up to 
5000 VDC contaa to coil breakdown voltages 

□ Standex relays use our own reed switches with contact ratings for diy 
circuit and power switching applications 

□ Corrpetitive pricirig & delivery from stock 


M 


Series LG Form A 



JG100-1-5 

JG100-1-6 

JG100-1-12 

JG100-1-24 


JG100-2-5 
JG100-2-6 
JG100-2-12 
JG100-2-24 


JG100-3-6 
JG100-3-12 
JG100-3-24 
JG100-4-6 
JG100-4-12 
JG100-4-24 


P/N 

Coil Coil Res Pull-in Drop Out Contact 
VDC (ohms) Max. Min. Form 

JB100-1-5 

5 500 3.5 0.5 

JB100-1-6 

JB100-1-12 

JB100-1-24 

6 125 4.0 0.5 

12 500 9.0 1.0 ^ 

24 2000 18.0 2.0 

JB100-2-6 
JB100-2-12 
JB100-2-24 

6 110 4.0 0.5 

12 440 9.0 1.0 2B 

24 1760 18.0 2.0 


Standex manufactures over 500 standard reed rel^ for a 
^ ■■ww broad range of applications including security, instrumen- 


4538 Camben/vell Road 
Cincinnati, OH 45209 
Phone (513) 871-3777 
Fax (513)871-3779 
Telex 212066 UR 


a Standex company 


tation, ATE, appliance, automotive arxf telecommunications. 
Standex reed relays use Starxlex reed switches (see our ad in 
the switch section). — A broad range of reed switches for 
demanding applications. 

Call or write for complete Information and application 
asslstaixe. 
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SCIENTIFIC TECHNOLOGIES INCORPORATED 


ELECTRIC 
POWER MONITOR 



SPECIFICATIONS 
INPUT VOLTAGE: 115 VRMS line to neu¬ 
tral ± 5.8 VRMS, 400 Hz ± 20 Hz, 3 
phases plus neutral, phase sequence 
A-B-C(pins1,2,3&8) 

NORMAL OUTPUT: 28 VDC ± 2.8V, 4.5 to 
5.0 AMP max. (pin 5), voltage regulation 
and ripple: 10% and IV peak-to-peak max. 
ALARM OUTPUT: 28 VDC nominal, 1.8 to 
2.0 AMP max. (pin 7) 

RESET SWITCH: Customer will supply a 
momentary normally open switch to permit 
normal operation when the switch is acti¬ 
vated providing none of the fault conditions 
exist and the input voltage is applied 
(switch across pins 6 & 4) 

MATERIAL AND FINISH: Housing is alumi¬ 
num with black anodized finish. 
OPERATING TEMP. RANGE: 0°C to + 85°C 
DIELECTRIC STRENGTH: 1250V, 60 Hz 
between contacts and case and between 
isolated circuits 

VIBRATION: 5 to 55 CPS with DA of .06 in 
along any axis. 


SHOCK: 20G’Sfor11 MS 
FAULT CONDITIONS: The monitor will 
supply the alarm output when any of the fol¬ 
lowing conditions exist: 

OVER/UNDER VOLTAGE SENSOR; Volt¬ 
age is above 126.5 VAC ± 1.5V or below 
105.5 VAC ± 1.5V across any one or more 
of the phases with respect to neutral. 
PHASE SENSOR: Improper phase 
sequence (C-B-A) or if any one phase is 
open with the remaining phases closed. 
FREQUENCY SENSOR: Frequency is 
above 420 Hz + 0 Hz/-5 Hz or below 380 
Hz +5HZ/-0HZ 

VOLTAGE DROP: Any one or more of the 
phases drop to 95 VAC, the voltage regula¬ 
tion and ripple will be 10% and 1 volt 
peak-to-peak max. Any one or more of the 
phases drop to 80 VAC, the voltage regula¬ 
tion and ripple will be 30% and 3 volt 
peak-to-peak max. Any one phase Is open 
while these conditions exist, the voltage 
regulation and ripple will be 30% and 6 volt 
peak-to-peak max. 


FLASHERS 



FEATURES: 

• High reliability 

• Rugged 

• Hermetically sealed 

• Compact and lightweight 

• Solid state and relay outputs 

• Long life 

SPECIFICATIONS 
SOLID STATE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC 
POWER CONSUMPTION: 3 Watts (Not 
Including Lamp Power). 

FLASHER OUTPUT: 200 ma, 500 ma, 

2 AMP, or 5 AMP Lamp or Relay Load. 
OUTPUT POLARITY: Positive or Negative 
Types. 

NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON:OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 

-55Cto +71 C. 

OPERATING LIFE EXPECTANCY: 10,000 
Hours Min. 

SHOCK: 100 G’s for 11 Milliseconds 
VIBRATION: 10 G’s at 10 to 500 CPS. 

HERMETICALLY SEALED. 


MOUNTING: Stud or Flange. 

SOLDER HOOK TEMINALS. 

WEIGHT: 4 Ounces Nominal. 

VOLTAGE DROP: 1.5 Volts Maximum. 

RELAY TYPE FLASHER 
INPUT VOLTAGE: 18 to 32 VDC. 

POWER CONSUMPTION: 4 watts 
(not including lamp power). 

FLASHER OUTPUT: 500 ma, 2 AMP, 

5 AMP, lamp or relay load. 

CONTACTS ARE S.P.S.T. normally open. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 

ON: OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 

-55 C to+71 C. 

OPERATING LIFE EXPECTANCY: 500,000 
cycles 

minimum at rated load. 

SHOCK: 15 G’s for 11 milliseconds. 
VIBRATION: 10 G’s at 10 to 500 CPS 
UNIT: Hermetically sealed. 

MOUNTING: Studs or flange. 

SOLDER HOOK TERMINALS. 

WEIGHT: 8 ounces nominal. 



PHASE SEQUENCE 
INDICATORS 


DESCRIPTION 

A unique passive element circuit within the 
housing allows the indicator to illuminate 
only when the phase sequence of power 
being monitored is A-B-C. The phase 
sequence indicator will not Illuminate when 
any one or more of the power inputs are 
opened or if the phase sequence is C-B-A. 


The indicator will provide trouble-free 
instantaneous indication with no warm-up 
time required. The units are potted in an 
aluminum housing with no moving parts. 
Designed to meet severe environmental 
requirements of military applications. 


SPECIFICATIONS 
POWER CONSUMPTION: 2 watts 
OPERATING TEMPERATURE: -55 to + 125 C 
WEIGHT: 2 ounces 

MOUNTING: % inch dia. hole, panel thickness to ^4 inch 
LEADS: 18 inches long, teflon insulated 
HOUSING MATERIAL: aluminum, black anodized 
FREQUENCY AND VOLTAGE: per customer specifications 

INDICATOR: lights up when ail input leads are energized and phase sequence is A-B-C 
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SCIENTIFIC TECHNOLOGIES INCORPORATED 


PHASE 

SEQUENCE RELAYS 



FEATURES 

• Designed for use in severe environmental 
conditions 

• Automatic monitoring of phase sequence 

• Solid state sensing circuit 

• Hermetically sealed 

• Light weight, small size 

• Many voltages and frequency combina¬ 
tion available 


SPECIFICATIONS 

Relay picks up when all input terminals are energized and phase sequence is A-B-C. 

Relay drops out if one or more power leads are grounded, opened or if the phase sequence 
is C-B-A. 

POWER CONSUMPTION: 10 watts maximum. 

OPERATING TEMPERATURE: -55 C +7^ C 
CONTACT RATINGS: (Per MIL-C-5757) 


28 VDC 

Resistive (Form C) 

Inductive 

2 AMP 

2.0 AMPS 

1.0 AMPS 

3 AMP 

3.0 AMPS 

1.0 AMPS 

10 AMP 

10.0 AMPS 

5.0 AMPS 


115 VAC 

Resistive (Form A&B) 

Resistive (Form C) 

2 AMP 

2.0 AMPS 

0.2 AMPS 

3 AMP 

3.0 AMPS 

0.2 AMPS 

10 AMP 

10.0 AMPS 

2.0 AMPS 


VIBRATION: 10 G’s to 500 Hz. 

SHOCK: 30 G’s for 11 milliseconds stud mount. 

100 G’s for 11 milliseconds flange mount. 

SEAL: Hermetically sealed. 

CONTACT RESISTANCE: .08 ohm maximum. 

INSULATION RESISTANCE: 100 megohms minimum between terminals and case, between 
open contacts. 

DIELECTRIC STRENGTH: 1000 Vrms 60 Hz, between terminals and CASE; 500 Vrms 
60 Hz, between open contacts. 

LIFE: 100,000 operations minimum. 

WEIGHT: 11 ounces maximum. 

Relays per MIL-R-5757. 

Environmental testing per MLL-E-5272. 

Test methods per MIL-STD-202. 

Marking per MIL-STD-130. 


TIME DELAY 
RELAYS 



FEATURES 

• Solid state sensing circuit 

• Transient protected 

• 2 amp, 3 amp, and 10 amp relay contacts, dpdt. 

• Hermetically sealed. 

• Light weight (3.5 to 9 oz). 

• Choice of 3 operating modes. 

• Designed for use in severe environmental conditions. 

SPECIFICATIONS 
INPUT VOLTAGE: 18 to 32 vdc 

POWER REQUIREMENTS AT 28 VDC: 5 watts max, 2 amp relays 

6.5 watts max, 10 amp relays 
TEMPERATURE RANGE: -65 F to 185 F 
VIBRATION: 20 G’s, 10 to 2000 Hz 
SHOCK: 100 G’s for 11 milliseconds 
CONTACTS: DPDT 

LIFE: 100,000 cycles minimum at rated load 
DROP-OUT TIME: 10 milliseconds max. 

DROP-OUT VOLTAGE: 1 volt min. 

PULL-IN VOLTAGE: 18 volts max. 

INSULATION RESISTANCE: 100 megohms min. 

DIELECTRIC STRENGTH: 500 volts 60 Hz case to terminals and across open contacts 

CONTACT RATING: 

2 amp & 3 amp unit: 2 amp & 3 amp resistive at 32 vdc 
1 amp inductive at 32 vdc 
10 amp unit: 10 amp resistive at 28 vdc or 115 vac 
5 amp inductive at 23 vdc or 115 vac 
CONTACT RESISTANCE: 0.050 ohms at rated current 
RESET-TIME: 0.050 sec. max. 

TRANSIENT PROTECTION: Will not be damaged by transients per Mil-Std-704 
INTERNAL RELAYS: Per MIL-R-5757 
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STRUTHERS-DUNN, INC. 

a subsidiary of 

MIL-SPEG ELECTROMECHANICAL RELAYS 



RELAY DIVISION 

Lambs Rd., Pitman, N.J. 08071-0901 
Tel. 609-589-7500 TWX 510-686-7510 
FAX (24 HRS.) 609-589-2619 


• All built in accordance with Mil-R-6106 

• Available with or without flanges, studs and track mounting 

• track and socket assemblies available 


• Coil suppression available 




Contact 


Operate/ 

Shock 


Rated 


to Mil 

Rating 

Coil Rating/ 

Release 

(min Gs) 


Vibration 


Spec: 

(Amps) 

Frequency 

(ms. max) 

^track-mounted 

(min. Gs) 

FCA 

6106/19 

25 

6V/DC 

10/10 

200 


30 



12V/DC 

10/10 

200 


30 

Series 



28V/DC 

10/10 

200 


30 

1 PDT 



48V/DC 

10/10 

200 


30 

FCA 125 



115V/400 

15/50 

200 


30 



115V/50 400 

20/50 

200 


30 

2 PDT 

MS27401 

10 

6V/DC 

10/10 

200 

50* 

30 

FCA 210 

6106/1 


12V/DC 

10/10 

200 

50 

30 

(track 


28V/DC 

10/10 

200 

50 

30 


mount) 


48V/DC 

10/10 

200 

50 

30 



115V/400 

15/50 

200 

50 

30 




115V/50 400 

20/50 

200 

50 

30 








30 

3 PDT 

MS27743 

25 

6V/DC 

10/10 

200 


30 

FCA 325 



12V/DC 

10/10 

200 


30 



28V/DC 

10/10 

200 


30 

FCAC 325 

6106/13 


48V/DC 

10/10 

200 


30 


(2 amp 


115V/400 

15/50 

200 


30 


aux cont.) 


115V/50 400 

20/50 

200 


30 

4 PDT 

MS27400 

10 

6V/DC 

10/10 

200 

50* 

30 

FCA 410 

6106/2 


12V/DC 

10/10 

200 

50 

20 

(track 


28V/DC 

10/10 

200 

50 

30 


mount) 


48V/DC 

10/10 

200 

50 

30 



115V/400 

15/50 

200 

50 

30 




115V/50 400 

20/50 

200 

50 

30 

6 PDT 

6106/8 

10 

6V/DC 

10/10 

50 


20 

FCA 610 



12V/DC 

10/10 

50 


20 



28V/DC 

10/10 

50 


20 




48V/DC 

10/10 

50 


20 




115V/400 

15/50 

50 


20 




115V/50 400 

20/50 

50 


20 

FCB 

6106/27 

5 

6V/DC 

4/4 

200 

50* 

30 20* 

6106/21 


12V/DC 





Series 

(Track 


28V/DC 





2 PDT 

FCB 210 

mount) 


48V/DC 





3 PDT 

6106/29 

10 

6V/DC 

6/6 

200 

50* 

30 20* 

FCB 310 

6106/24 


12V/DC 





(Track 


28V/DC 






mount) 


48V/DC 





4 PDT 

6106/28 

5 

6V/DC 

6/6 

200 

50* 

30 20* 

FCB 410 

6106/22 


12V/DC 





(Track 


28V/DC 






mount) 


48V/DC 





FCAL 

6106/20 

25 

6V/DC 

12V/DC 

15/15 

15/15 

200 


30 

Series 



28V/DC 

15/15 




1 PDT 

FCAL 125 



115/400 

20/20 




2 PDT 

MS27744 

10 

6V/DC 

15/15 

200 

50* 

30 

FCAL 210 

(6106/ 


12V/DC 

15/15 





50,36) 


28V/DC 

15/15 






115/400 

20/20 




3 PDT 


25 

6V/DC 

15/15 

200 


30 

FCAL 325 

MS27742 


12V/DC 

15/15 






28V/DC 

15/15 




FCACL 325 

6106/13 


115/400 

20/20 




4 PDT 

MS27745 

10 

6V/DC 

15/15 

200 


30 

FCAL 410 

(6106/ 


12V/DC 

15/15 




51) 


28V/DC 

15/15 







115/400 

20/20 




FC 

MS25273 

10 

28/DC 

20/20 

50 


10 

MS25323 


115/400 

25/50 




Series 

Mil-R- 


115/50-60 

25/50 




2 PDT 

FC-402 

5757 







4 PDT 

Mil-R- 







FC-4 

5757/7 

2 

26.5/DC 

10/15 

100 


15 

FC-400 

5757/15 

5 

28/DC 

20/20 

50 


10 



115/400 

25/50 







115/50-60 

25/50 




FC-404 

5757/18 

10 

28/DC 

20/20 

50 


10 




115/400 

25/50 







115/50-60 

25/50 




6 PDT 

FC-406 

5757/16 

5 

28/DC 

20/20 

50 


10 



115/400 

25/50 

50 


10 




115/50-60 

25/50 

50 


10 

FC-6 

5757/1 

2 

26.5DC 

15/15 

100 


15 
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STRUTHERS-DUNN, INC. 

a subsidiary of ^ 


RELAY DIVISION 

Lambs Rd., Pitman, NJ. 08071-0901 
Tel. 609-589-7500 TWX 510-686-7510 
FAX (24 HRS.) 609-589-2619 


MIL-SPEC TIME DELAY RELAYS 

• Delay on Operate or Delay on Release— 

Fixed (F) and/or Adjustable (A) and/or Programmable 

• .05 to 600 sec. timing range (.10 to 300 sec. for TDA Series) 



To spec. 

Mll-R- 

Contact 

Rating 

(Amps) 

Coil Rating/ 
Frequency 

Recycle 

Times 

(ms.) 

Shock 

(min. 

Gs) 

Vibration 
(min. Gs) 

TDA 

Series 

2 PDT (F) 

83726/ 

1.2, 3, 4, 

18, 19,27 

10 

28V/DC 

50 

100 

20 

TDB 

Series 

1 PST 

(F) (A) 

83726/ 

24, 25 

150 MA 
(ss output) 

20V/DC 

10 

100 

10 

TDC 

Series 

2 PDT 

(A) 

83726/ 

30, 31 

10 

28V/DC 

10 

200 

30 

TDD 

Series 

2 PDT 

(F) (A) 

83726/ 

28, 29 

10 

28V/DC 

10 

200 

30 

TDE 

Series 

4 PDT 

(F) (A) 

83726 

10 

28V/DC 

10 

200 

30 

TDF 

Series 

3 PDT 

(F) (A) 

83726 

25 

28V/DC 

10 

200 

30 

TDG 

Series 

6 PDT 

(F) 

83726 

10 

28V/DC 

10 

50 

20 


MIL-SPEC REED RELAYS 


DIP* 

83516/ 

1,2 

Form / VA 

1A / 10 


r 5/6V/DC1 


1/.5 

50 

20 



2A / 10 


12V/DC 


1/.5 

50 

20 



IB / 10 


24V/DC 


.5/.5 

50 

20 



1C / 3 




2/2.5 

50 

20 

SIP 

83516/3 

1A 10 

IB 10 


' 5 / 6 V/DC' 

12V/DC 


1/.5 

50 

20 





.24V/DC . 


.5/.5 

50 

20 

Mercury 

83407/3 

Form 

1A, 2A, 3A (2A) 


■4.5V/DC"| 


3/3 

20 

4 

Wetted 


Form 


12V/DC 


3/3 

20 

4 


1C, 2C (1A) 

LJ _; 






‘Latched versions also available [ ]—applies to all contact ratings 




MIL-SPEC SENSORS 


• vs, CS, FS Series for Voltage/Current/Frequency 

Struthers-Dunn custom designs and manufactures a range of Mil-Spec sensors that monitor 
AC and DC circuits and detect and signal when the parameters of voltage, current or 
frequency deviate from the required nominal range. These sensors use Struthers-Dunn Mil- 
approved relays or timers, and are available in models ranging from 1 PDT low level with reed 
contacts, to 4-pole 10A or 3-pole 25A. Magnetic latching relays are available for all contact 
arrangements. Enclosures are hermetically sealed, with terminals for socket plug-in, circuit 
board mounting or solder hooks. For detailed information, contact Struthers-Dunn. 

MIL-SPEC QPL LISTING 


MS25267 

MS25325 

MS27709 

MIL-R-6106/5 

MS25268 

MS25327 

MS27743 

MIL-R-6106/25 

MS25269 

MS25329 

MS27744 

MIL-R-6106/35 

MS25270 

MS25917 

MS27745 

MIL-R-83407 

MS25271 

MS25918 

MIL-R-5757 

MlL-R-83516 

MS25272 

MS25919 

MIL-R-6106 

MIL-R-83726 

MS25273 

MS27400 

MIL-R-6106/3 


MS25323 

MS27401 

MIL-R-6106/4 
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STRUTHERS-DUNN, INC. 

a subsidiary of 


COMMERCIAL/INDUSTRIAL RELAYS DIVISION 

700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 


PRINTED CIRCUIT TERMINAL-LOW LEVEL TO 30 AMP, 1-4 POLE, SEALED AND UNSEALED 


SERIES 

276 

277 

232 

233 







m 


•-i 


\.r^c 

• 


• 

■ 

DIMENSIONS 

(LxWxH) 

0.787" X 0.500" 

X 0.394" 

1.142" X 0.512" 

X 1.024" 

0.630" X 0.433" 

X 0.453" 

0.905" X 0.827" 

X 0.768" 

0.866" X 0.630" 

X 0.622" 

0.787" X 0.390" 

X 0.354" 

0.787" X 0.390" 

X 0.354" 

0.866" X 0.630" 

X 0.622" 

1.156" X 0.938" 

X 0.344" 

FEATURES 

• 10 Amp Contact 

• Miniature Size 

• Polarized for 

Coil Sensitivity— 
40 mA@ 5VDC 

• 4 mm Coil- 
Contact Spacing 

• 5KV Surge 
Withstand 

• Immersion 
Cleanable 

• PBT Materials 

• AC or DC Coil 
Construction 

• 8 mm Coil- 
Contact Spacing 

• 10KV Surge 
Capability 

• Sealed Terminals 

• PBT Materials 

• 0.1 "Term. Grid 

• Subminiature 

Size 

• 1 Form C; 

1 Amp Contact 

• Immersion 
Cleanable 

• 0.2W Coil 
Available 

• 0.1" Term. Grid 

• Automotive 
Applications 

• Incandescent 
Lamp Switching 

• 30 Amp 

Switching 

15A Continuous 

• Low Cost 

• Dust Cover 

• General Purpose 
Relay 

• 3, 5 or 10 Amp 
Switching 

• Immersion- 
Cleanable 

• TV-5 Rating 

• 0.1" Grid DIP 
Relay 

• Immersion- 
Cleanable 

• 1500V FCC 

Surge Capability 

• Meets FCC 

Part 68 

• Crossbar 
Bifurcated 
Contacts 

• Polarized 

For Coil 

Sensitivity 

• 0.1" Grid DIP 
Bistable Mag. 
Latch—2 Coil 

• Immersion 
Cleanable 

• 1500V FCC 

Surge Capability 

• Meets FCC 

Part 68 

• Crossbar 
Bifurcated 
Contacts 

• Very Low 

Audible Noise 
Relay 

• Immersion 
Cleanable 

• 10 Amp 

Switching at 
16VDC and 
250VAC 

• Low Profile— 

0.5" Board 
Spacing 

• 2 Form C or 

4 Form C 

• Immersion- 
Cleanable 

• Low Capacitance 
Design 

• 0.1" Grid Term. 

CONTACT DATA 

Form: 

1 Form A;1 Form C 

2 Form A;2 Form C 

1 Form C 

1 Fbml A;1 Form C 

1 Form A 

2 Form C 

2 Form C 

1 Form A;1 Form C 

2 Form C:4 Form C 

Material: 

Ratings: 

Silver Alloy 

1A 1C 

Silver Alloy 

Silver Alloy—Gold 
Plate 

Silver Alloy 

1 Form C 

Silver Sil. Cad. 
Alloy Oxide 

Gold Clad-Silver 
Nickel 

Gold Clad—Silver 
Nickel 

Silver Alloy 

1A 1C 

Gold Plated— 
Silver Palladium 

120/AC 

10A 7A 

5A 

0.5A 

10A 

3A 5A, 10A 

1A 

1A 

10A 7A 

0.27A 

240/AC 

10A 7A 

5A 

- 

- 

1.5A 2.5A, 5A 

- 

- 

10A 7A 

- 

30/DC 

10A 7A 

5A 

1A 

10A 

30A@ 12VAC 
150W Lamp Load 
@ 12VDC 

3A 5A,10A 

2A 

2A 

10A 7A 

1A 

COIL DATA 

AC Volts 


6,12, 24,120 








DC Volts 

3, 5,6 

9, 12, 24 

3, 5, 6,12, 

24, 48, 110 

1.5, 3, 5, 6, 

9, 12, 24 

12, 24 

6, 9,12, 24, 48 

3, 5, 6, 9, 

12, 24, 48 

3, 5, 6, 

9, 12, 24 

5, 6, 9, 

10, 12, 24 

6, 12, 24, 48 

Power: 










ACVA 

- 

0.9 

- 

- 

- 

- 

- 

- 

- 

DC Watts 

0.2 

0.53 

0.45 

1.0 

0.36 

0.4 

0.36 

0.2 

0.33—2 Form C 
0.5—4 Form C 

GENERAL 

DATA 

Ambient Temp.: 

-40° C to +70° C 

-40° C to +70° C 

-25°Cto +55° C 

-30° C to +80° C 

-30°Cto +60°C 

-40°Cto +70° C 

-40° C to +70° C 

-40°Cto +70° C 

-10°Cto +65° C 

Operate Time: 

10 ms 

15 ms 

3 ms 

10 ms 

6 ms 

3 ms 

3 ms 

10 ms 

7 ms 

Release Time: 

10 ms 

10 ms 

1 ms 

10 ms 

2 ms 

2 ms 

k ms 

10 ms 

3 ms 

VDE Spacing: 

4 mm 

8 mm 

- 

- 

- 

- 

- 

- 

- 

Life: 

Rated Load 

100,000 

100,000 

500,000 

100,000 

100,000 

500,000 

100,000 

100,000 

5 million 

No Load 

50 million 

10 million 

5 million 

5 million 

10 million 

100 million 

100 million 

10 million 

100 million 

OPTIONS 

Dust Cover Version 

AC Coil Operation 

High Sensitivity 

Coil 

Dust Cover Version 

Stronger Coil 
(intermittent duty) 
for Automotive 
Applications 

Flux Tight 

Term. Seal 

TV-5 Rated 

Versions (Form A 
only) 

Appl. and Auto 
Types 

Dust Cover Types 

High Sensitivity 
0.2W Coil 

Available 

High Sensitivity 
0.12W Coil 
Available 

Dust Cover Version 


APPROVALS 

UL, CSA 

UL, CSA 

UL 

UL,CSA 

UL, CSA 

UL, CSA 

UL, CSA 

UL, CSA (Pending) 

- 
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□ 

3-WAY TERMINAL, 5-15 AMP, 1-3 POLE 


COMMERCIAL/INOUSTRIAL RELAYS DIVISION 

700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 


3-WAY TERMINAL, 10-AMP, 4 POLE 





286 



284 




H 



i 


k. 



DIMENSIONS 

1.500" X 1.375" 

1.500" X 1.375" 

1.500" X 1.375" 







X 2.156" 

x 2.156" 

X 3.281" 

1.500" X 1.375" 

1.500" X 1.375" 

1.500" X 1.938" 

1.5" X 1.938" 

1.500" X 1.938" 

(LxWxH) 



X 3.281" 

X 2.156" 

X 2.156" 

X 2.156" 

X 2.156" 

FEATURES 

• 3 Way Term. 

• Perm. Mag. Latch 

• Delay-On Timer 

• Delay-Off Timer 

• Low Power 

• 3 Way Term.: 

• Delay-On Timer 

• Perm. Mag. Latch 


Solder 

Relay 

• 3 Way Term.: 

• 3 Way Term.: 

DC Relay 

Solder 

• 3-Way Term.: 

Relay 


0.187 Q.C. 

• Single or Dual Coil 

Solder 

Solder 

• 3 Way Term.: 

0.187 Q.C. 

Solder 

• 3 Way Term.: 


Plug In 

• 3 Way Term.: 

0.187 Q.C. 

0.187 Q.C. 

Solder 

Plug In 

0.187 Q.C. 

Solder 


• Open Style or 

Solder 

Plug In 

Plug In 

0.187 Q.C. 

• Sockets: 

Plug-ln 

0.187 Q.C. 


Enclosed 

0.187 Q.C. 

• Adjustable Timing 

• Adjustable Timing 

Plug In 

Screw Term. 

• Adjustable Timing 

Plug In 


• Compact 

Plug In 

0.1 to 300 sec 

0.1 to 300 sec 

• 125 mW/Pole 

Front-Connected 

0.1 to 300 sec 

• AC or DC Input 


• Polycarbonate 

• High Sensitivity 

• Inverse Polarity 

• Inverse Polarity 

• Operate over Wide 

PC Term. 

• -f-3% Repeatability 

• No False Transfer 


Cover 

Coils Avail. 

Protection 

Protection 

Voltage Range 

Solder Term. 

• Inverse Polarity 

with 5 Times 


• 600 VAC Rated 

• AC or DC Input 

• +3% Repeatability 

• Transient Protection 

• Clear Poly- 

• QC Term. 

Protected 

Norn. Voltage 



• 150 ms max. 

• -t-3% Repeatability 

carbonate Cover 

• Polycarbonate 

• No False 

Pulse 




Recycle Time 

• 150 ms max. 


Cover 

Contacting 





• Transient Protection 

Recycle Time 


• Compact Size 

• Transient Protection 





• No False 

• Electronic 


• 150 ms max. 





Contacting 

Module—Epoxy 



Recycle Time 





• Electronic 

Molded 



• Electronic 





Module—Epoxy 




Module—Epoxy 





Molded 




Molded 


CONTACT DATA 

Form; 

1 Form C to 

1 Form C to 

1 Form C to 

1 Form C to 

1 Form C to 

4 Form C 

4 Form C 

4 Form C 


3 Form C 

3 Form C 

3 Form C 

3 Form C 

3 Form C 




Material: 

Sil. Cad. Oxide 

Sil. Cad. Oxide 

Sil. Cad. Oxide 

Sil. Cad. Oxide 

Silver 

Gold 

Sil. Cad. Oxide 

Sil. Cad. Oxide 







Sil. Cad Oxide 



Ratings: 









120/AC 

10A, V3 HP 

10A, 1/3 HP 

10A, 1/3 HP 

10A, 1/3 HP 

5A 

10A,V3 HP 

10A, 1/3 HP 

10A, 1/3 HP 

240/AC 

10A, 1/2 HP 

10A, 1/2 HP 

lOA, 1/2 HP 

10A, 1/2 HP 

5A 

10A, 1/2 HP 

10A, 1/2 HP 

10A, 1/2 HP 

30/DC 

10A, - 

10A, - 

10A,~ 

10A, - 

5A 

10A 

10A, - 

10A, - 

COIL DATA 









AC Volts 

6 to 240 

6 to 120 

24 to 240 

24 to 240 

_ 

6 to 240 

24 to 240 

6 to 120 



(240 with 






(240 with 



series resistor) 






series resistor) 

DC Volts 

6 to 125 

6 to 125 

12 to 125 

12 to 125 

15 to 139 

6 to 125 

12 to 125 

6 to 125 


(250VDC with 

(250VDC with 



(11.1 to 3.5 ma) 

(250VDC with 


(250 with 


series resistor) 

series resistor) 




series resistor) 


series resistor 

Power: 









ACVA 

2 (2 Pole) 

0.78 

2 (2 Pole) 

2 (2 Pole) 


3.4 

3.4 

1.33W 


2.7 (3 Pole) 


2.7 (3 Pole) 

2.7 (3 Pole) 


DC Watts 

1.2 (1.5W@ 125V) 

1.6 Standard 

0.5 Sensitive 

1.2 (1.5W@ 125V) 

1.2 (1.5W@ 125V) 

0.125/Pole 

1.2 (1.9W @ 125V) 

1.2(1.9W@ 125V) 

1.2 (1.9W @ 125V) 

GENERAL 

DATA 









Ambient Temp.: 

-45°C to -^70°C 

-45° C to -»-70°C 

-10° C to-1-70° C 

-10° C to-1-70° C 

-45° C to -1-70° C 

-45°Cto-^50°CAC 

-10°Cto -f45°CAC 

-45° C to-1-70° C 






-45°Cto +70°CDC 

-10°Cto -f-70°CDC 


Operate Time: 

15 ms 

25 ms AC; 15 ms DC 

As selected 

15 ms 

20 ms 

15 ms 

As selected 

25 ms AC; 15 ms DC 

Release Time: 
Life: 

10 ms 

25 ms AC; 15 ms DC 

10 ms 

As selected 

15 ms 

10 ms 

10 ms 

25 ms AC; 15 ms DC 

Rated Load 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

No Load 

10 million 

10 million 

10 million 

10 million 

10 million 

10 million 

10 million 

10 million 

OPTIONS 

Indicator Lamp 

Indicator Lamp 

PC Sockets 

PC Sockets 

Indicator Lamp 

Indicator Lamp 

Sockets: Screw 

Sockets: Screw 


Manual Actuator 

Manual Actuator 

QC Sockets 

QC Sockets 

(125DC Coil Only) 

Manual Actuator 

Term. Front 

Term. Front 


PC Sockets 

PC Sockets 

Stud or Bracket 

Stud or Bracket 

Manual Actuator 

Mounting Styles: 

Connected 

Connected 


QC Sockets 

QC Sockets 

Mount 

Mount 

PC Socket 

6-32 Stud 

PC Term. 

PC Term. 


15 Amp Contacts 

15 Amp Contacts 

15 Amp Contacts 

15 Amp Contacts 

QC Socket 

Tapped Hole 

PC Terminals 

Solder Term. 

Solder Term. 


5 Amp Contacts 

5 Amp Contacts 

5 Amp Contacts 

5 Amp Contacts 

Stud or Bracket 

QC Term. 

QC Term. 


Perm. Mag. Blowout 

130° C Coils 

Gold Diffus. Contacts 

Gold Diffus. Contacts 

Mount 

Gold Diffus. Contacts 

Fixed Timing 

Dual Coil 


130° C Coil 

Gold Diffus. Contacts 

Fixed Timing 

Fixed Timing 

Gold Diffus. Contacts 

5 Amp Contacts 

Remote Timing 

Construction 


Gold Diffus. Contacts 
Tungsten Contacts 


Remote Timing 

Remote Timing 


5 Amp Contacts 

5 Amp Contacts 

APPROVALS 

UL, CSA 

UL, CSA 

UL, CSA 

UL 

UL 

UL, CSA 

UL 

- 


ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS. REOtIFST CATAI O R CVIOIO. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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STRUTHERS-DUNN, INC. 

a subsidiary of 


CQMMERCIAL/INOUSTRIAL RELAYS DIVISION 

700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 


2-WAY TERMINAL, 20 AMP, 1-3 POLE OCTAL STYLE PLUG IN, 5-10 AMP, 1-3 POLES 


ICE CUBE STYLE, 

1-10 AMP, 2 & 4 POLE 






326 

327 

392 


CM 

OO 

CM 


% 

t 

R 



1 

S 



DIMENSIONS 

1.500" X 1.375" 

1.500" X 1.375" 

1.375"x 1.375" 

1.3.75" X 1.375" 

1.375" X 1.375" 

1.375" X 1.375" 

1.125" 

X 0.875" 

1.125" 

X 0.875" 

(L X W X H) 

X 2.906" 

X 2.906" 

X 2.813" 

X 4.375" 

X 4.375" 

X 2.813" 

X 1.531" 

X 3.125" 

FEATURES 

• 2 Way Terminals 

• 2 Way Terminals 

• Long Lite 

• Delay-On Timer 

• Delay-Off Timer 

• Low Power DC 

• General Purpose 

• Delay-On Timer 


0.25 Q.C. 

0.25 Q.C. 

• Low Cost 

• Adjustable Timing 

• Adjustable Timing 

Relay 125 mW/Pole 

Low Cost 

• Plug-In Mount 


Solder 

Solder 

• Open or Plug-In 

0.1 to 300 sec 

0.1 to 300 sec 

• Low Cost 

• 1-Amp Bifurcated 

• PC Mount 


• Handles Tough 

• Handles Tough 

(8 & 11 pin) 

• Low Cost 

• Octal Plug-In 

• Operate Over Wide 

Contacts 

• Adjustable Timing 


Loads at Low Cost 

Loads at Low Cost 

• Straight Thru 

• Octal Plug-In 

• Transient Protection 

Voltage Range 

• 3A Silver Contacts 

0.1 to 300 sec 


• 277VAC, 20A 

• 277VAC, 20A 

Wiring: 

• Transient Protection 

• Polarity Protection 

• Clear Polycarbonate 

• 5A and 10A 

• Transient Protection 


• 600VAC, 5A 

• 600VAC, 5A 

Fewer Solder Joints 

• Polarity Protection 

• Electronic Module- 

Cover 

Silver Cad-Oxide 

• Polarity Protection 


• Polycarbonate 

Cover with 

Mounting Tabs 

• Accepts 0.25 

Booted Quick 
Connect 

• Polycarbonate 

Cover with 

Mounting Tabs 

Greater Reliability 

• Electronic Module- 
Epoxy Molded 

• Repeatability ±3% 

• No False 

Contacting 

Epoxy Molded 

• Repeatability ±3% 

• No False 

Contacting 


Contacts 

• Electronic Module- 
Epoxy Molded 

• Repeatability ±3% 

• No False 

Contacting 

CONTACT DATA 











Form: 

1 Form C to 

2 Form C 

1 Form C to 

1 Form C to 

1 Form C to 

1 Form C to 


9 Form C. 

Material: 

3 Form C 

Sil. Cad. Oxide 

Sil. Cad. Oxide 

3 Form C 

Sil. Cad. Oxide 

3 Form C 

Sil. Cad. Oxide 

3 Form C 

Sil. Cad. Oxide 

3 Form C 

Silver 

4R) 

SCO 

rm C 

SIL/SCO 

4Fc 

SCO 

rm C 

SIL/SCO 

Ratings: 

120/AC 

20A, 3/4 HP 

20A, 3/4 HP 

10A, Ve HP 

10A, Ve HP 

10A, Ve HP 

5A 

10 

3/5 

10 

3/5 

240/AC 

20A, 1 HP 

20A, 1 HP 

5A, V3 HP 

5A, Vs HP 

5A, Vs HP 

— 

- 

- 

- 

- 

30/DC 

20A,- 

20A, - 

10A,- 

10A,- 

10A,- 

5A 

10 

3/5 

10 

3/5 

COIL DATA 











AC Volts 

6 to 240 

6 to 240 

6 to 240 

24 to 240 

24 to 240 

— 

6 to 220 

12 to 120 

DC Volts 

6 to 125 (250VDC 

6 to 125 (250VDC 

6 to 110-125 

12 to 125 

12 to 125 

15 to 139 

6 to 110 

12 to 110 

Power: 

ACVA 

with series resistor) 

3.4 

with series resistor) 

3.4 

2.1 

2.1 

2.1 

(11.1 to 3.5 ma) 

1.2 

1.2 

DC Watts 

1.2 (3 Pole, 2W) 

1.2 

1.2 (1.5W @ 125V) 

1.2 (1.5W @ 125V) 

1.2 (1.5W @ 125V) 

0.125/Pole 

1.0 (1.1W @ 110V) 

1.0 (1.1W @ 110V) 

GENERAL 

DATA 

Ambient Temp.: 
AC 

-30° C to +50°C 

-30°C to -i-50°C 

-45° C to +55° C 

-10° C to +55° C 

-10°Cto +55° C 


-45°Cto+70°C 

-10°C to +55°C 

DC 

-30°C to -i-60°C 

-30°C to -i-60°C 

-45°C to +70°C 

-10°Cto+70°C 

-10° C to +70° C 

-45° C to +70° C 

-45°Cto +70° C 

-10°C to +70°C 

Operate Time: 

20 ms 

20 ms 

15 ms 

As Selected 

15 ms 

20 ms 

15 ms 

As Selected 

Release Time: 

15 ms 

15 ms 

10 ms 

10 ms 

As Selected 

15 ms 

10 ms 

10 ms 

Life: 











Rated Load 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

500,000 

500,000 

No Load 

10 million 

10 million 

10 million 

10 million 

10 million 

10 million 

50 million 

50 million 

OPTIONS 

Indicator Lamp 

Indicator Lamp 

Indicator Lamp 

Perm. Mag. Blowout 

Perm. Mag. Blowout 

Indicator Lamp 
(125DC Coil Only) 

Indicator Lamp 

Fixed Timing 


Manual Actuator 

Manual Actuator 

Manual Actuator 

Silver Contacts 

Silver Contacts 

Manual Actuator 

Remote Timino 


Silver Contacts 

Perm. Mag. Blowout 
Mounting Styles: 

6-32 Stud (Core) 

6-32 Stud (Top) 

6-32 Tapped Core 
130° C Coil 

Silver Contacts 

Perm. Mag. Blowout 
Mounting Styles: 

6-32 Stud (Core) 

6-32 Stud (Top) 

6-32 Tapped Core 
130°CCoil 

Silver Contacts 

Perm. Mag. Blowout 
130° C Coil 

Qpen Styles: 

6-32 Stud (Core) 

6-32 Tapped Core 
Gold Diffus. Contacts 

■ 

Gold Diffus. Contacts 
Fixed Timing 

Remote Timing 

Gold Diffus. Contacts 
Fixed Timing 

Remote Timing 

Manual Actuator 

Open Styles: 

6-32 Stud (Core) 

6-32 Tapped Core 

Various Mountings 

0pp. Pol Barrier 

Diode Across Coil 
Sealed (Immersion 
Cleanable) PC 

Term. Version 



APPROVALS 

UL 

UL 

UL, CSA 

UL, CSA 

UL, CSA 

UL 

UL. CSA 

UL 


ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C/1010. 
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STRUTHERS-DUNN, INC. 

a subsidiary of 


SCREW TERMINAL, 
15-30 AMP, 1-3 POLE 


SCREW/Q.C. TERMINAL, 
MOTOR CONTACTORS, 
1-7.5 HP, 3-4 POLE 


COMMERCIAL/INDUSTRIAL RELAYS DIVISION 

700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 


INDUSTRIAL PLUG IN, 5-10 AMP, 2-6 POLE 


SERIES 

425 

A275 

375 

219 

T219 

246 

247 


1 


m 


i 

y 


DIMENSIONS 




12 PIN: 2.625" x 1.469" 




(L X W X D) 

3.250" X 2.500" 

2.875" X 3.625" 

4.650" X 3.250" 

X 3.406" 

2.625" X 1.469" 

2.625" X 1.469" 

2.625" X 1.469" 

X 2.500" 

X 2.750" 

x 2.620" 

14 PIN: 3.063" x 1.469" 

X 5.250" 

X 4.093" 

X 4.093" 





X 3.406" 




FEATURES 

• High Current 

• 2 Coil Reversing 

• 20 Amp Reversing 

• 10 Amp Multi-Pole— 

• Time Delay Relay: 

• Delay-On-Operate 

• Delay On-Release 


• Low Cost 

Contactor 

Contactor with 

to 4 Form C or 6 

Delay-On 

ISO Timer 

ISO Timer 


• Long Life 

1 HP Rated 

Mechanical 

Form A 

Interval 

• Adjustable Timing: 

• Adjustable Timing: 


• Multi-Contact 

• 0.25" Dual 

Interlock 

• Industrial Plug-In with 

Flasher 

0.1 to 300 sec 

0.1 to 300 sec 


Arrangement 

Quick-Connect 

• Auxiliary Contacts 

Locking Clip 

• Adjustable Timing: 

• Repeatability: ±3% 

• Repeatability ±3% 


• Motor Loads 

Terminals 

• 0.25" Dual Quick- 

• Encapsulated Coil 

0.1 sec to 36 hrs. 

• No False Contacting 

• Recycle Time: 


• High Inrush Loads 

• Up to 4 Auxiliary 

Connect Load 

• Polycarbonate Cover 

• C/MOS Circuitry 

• Polarity Protection 

150 ms Max. 


• Var. Speed Drive 

Contacts 

Terminals 

• Gold Diff. Sil. Cad 

• AC/DC Input—Not 

• Recycle Time: 

• Transient Protection 


Load 

• Encapsulated 

• Panel Mounting 

Oxide Contacts 

Polarity Sensitive 

150 ms Max. 

• Single Level Socket 


• 600VAC Rated 

Coils—AC or DC 

• Encapsulated Coils 

• Single Level Socket 

• Repeatability: AC 

• Transient Protection 

Wiring 



• Mechanical 

Wiring 

±0.5%, DC ±0.2% 

• Single Level Socket 



Interlock 


• No False Contacting 

Wiring 




• 600VAC Rated 



Recycle Time: 60 ms 





• Operate in Any 



• Single Level Socket 





Position 



Wiring 



CONTACT DATA 

Form: 

Up to 3 Form C 

6P DM 

8P DM 

2 Form C to 4 Form C or 

2 Form C to 2 Form A 

2 Form C to 2 Form A 

2 Form C; 3 Form C 


(3 Per Coil) 

(4 Per Coil) 

up to 6 Form A-Form B 

& 2 Form C 

& 2 Form C 




Combinations 




Material: 

Sil. Cad. Oxide 

Sil. Cad. Oxide 

Sil. Cad. Oxide 

Sil. Cad. Oxide— 

Sil. Cad. Oxide— 

Sil. Cad. Oxide— 

Sil. Cad. Oxide— 





Gold Diffused 

Gold Diffused 

Gold Diffused 

Gold Diffused 

Ratings: 

120VAC 30A* 

120VAC 15A, 1 HP 

120VAC 20A, 2 HP 

24/DC or 120/AC 

24/DC or 120/AC 

24/DC or 120/AC 

24/DC or 120/AC 




Make 30A, Carry 10A, 

Make 30A, Carry 10A, 

Make 30A, Carry 10A 

Make 30A, Carry 10A 





Break 10A 

Break 10A 

Break 10A 

Break 10A 


240VAC 30A* 

240VAC 10A, 2 HP 

240VAC 15A, 7.5 HP 

240/AC Make 30A, 

240/AC Make 30A, 

240/AC Make 30A, 

240/AC Make 30A, 



Carry 10A, Break 5A 

Carry 10A, Break 5A 

Carry 10A, Break 5A 

Carry 10A, Break 5A 


480VAC 12.5A 

600VAC 10A 

480VAC 5A, 2 HP 

600VAC 5A. 2 HP 

480VAC 15A, 7.5 HP 

600VAC 15A, 7.5 HP 

125/DC Make 30A, 
Carry 10A, Break 0.5A 

125/DC Make 30A, 
Carry 10A, Break 0.5A 

125/DC Make 30A, 
Carry 10A, Break 0.5A 

125/DC Make 30A, 

Carry 10A, Break 0.5A 


30VDC 15A 

30VDC 15A 







— 

125VDC 5A 







•25A for 3 pole 








relay 

250VDC 1A 






COIL DATA 

AC-Volts 

6 to 480 

12 to 240 

12 to 600 

6 to 240 

24 to 120 

24 to 240 

24 to 240 

DC-Volts 

6 to 220 

12 to 120 

_ 

6 to 125 {250V with 

24 to 125 

24 to 125 

24 to 125 

Power: 

1&2 pole 3 pole 



series resistor) 




ACVA 

9.8 11 

16.7 

10 (52 Inrush) 

5 

1.8W 

5 

5 

DC Watts 

2.0 4 

4.5 

- 

1.8 {2.5W @ 125VDC) 

1.8 

1.8 

1.8 

GENERAL 

DATA 

Ambient Temp.: 
AC: 

-55°Cto +A5°C 

-45°Cto -1-50® C 

-45® C to -t-50®C 

-10°Cto -1-60® C 

-20®Cto -k65®C 

-10®Cto -h45®CAC 

-10°Cto -h45°C 

DC: 

-55°Cto -f80°C 

-45°C to-f70®C 

- 

- 

-10°Cto -h70®CDC 

-10®Cto +70®CDC 


Operate Time: 

30 ms 

50 ms 

50 ms 

25 ms 

As Selected 

As Selected 

20 ms 

Release Time: 

Life: 

15 ms 

30 ms 

30 ms 

20 ms 

20 ms 

20 ms 

As Selected 

Rated Load 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

V 2 Rated Load 

500,000 

500,000 

500,000 

500,000 

500,000 

500,000 

500,000 

No Load 

10 million 

5 million 

10 million 

10 million 

20 million 

10 million 

10 million 

Dielectric 

Strength 

2,500VAC 

2,500VAC 

2,500VAC 




■ 

OPTIONS 

Quick-Connect 

Auxiliary Contacts— 

Auxiliary Contacts — 

Indicator Lamp 

Indicator Lamp 

Indicator Lamp 

Indicator Lamp 


Term. 

Up to Four with 

Up to 4 Form C 

Manual Actuator 

Manual Actuator 

Manual Actuator 

Manual Actuator 


High Inrush 

0.25" Quick- 

Rated 5A at 300VAC 

Bifurcated Contacts 

Bifurcated Contacts 

Bifurcated Contacts 

Bifurcated Contacts 


Tungsten Contacts 

Connect Term. 

Screw Terminals on 

Coil Suppression 

Perm. Mag. Blowout 

Magnetic Blowout 

Magntic Blowout 


Auxiliary Contacts 

Rated 5A 

Main Contacts 

Perm. Mag. Blowout 

Fixed Timing 

Fixed Timing 

Fixed Timing 


Perm. Mag. Blowout 



130® C Coil 

Remote Adjust. 

Remote Adjust. 


130® C Coil 



Nuclear Qualified 


APPROVALS 

UL, CSA 

UL, CSA 

_J 

UL 

UL, CSA 1 

- 

UL,CSA 

_1 

UL 


ENGINEERING SPECIRCATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C71010. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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STRUTHERS-DUNN, INC. 

a subsidiary of 


INDUSTRIAL PLUG IN, 5-10 AMP, 2-4 POLE 


COMMERCIAL/INDUSTRIAL RELAYS DIVISION 

700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 


INDUSTRIAL PLUG IN, SCREW TERMINAL, 
2-5 AMP, 1-2 POLE 2-200 AMP, 1-2 POLE 








css 

102/103 


s 

H 


H 


i 


DIMENSIONS 

2.625" X 1.469" 

2.625" X 1.469" 

2.625" X 1.469" 

^2.625" X 1.469" 

2.625" X 1.469" 

5.000" X 3.000" 

4.250" X 2.656" 

(L X W X H) 

X 4.563" 

X 3.406" 

X 4.875" 

X 3.625" 

X 3.406" 

X 2.625" 

X 3.000" 

FEATURES 

• 2 Coil Mechanical 

• Sequence (Stepping) 

• Over/Undervoltage 

• Low Power Design 

• Plug-In Alarm Relay 

• Heavy Duty Sequence 

• Heavy Duty DC 


Latch 

Relay 

Sensing Relay 

• Withstand 5 to 10 

• All Electro-Mechanical 

Relay 

Solenoid Type 


• Single Level Socket 

• Single Coil 

• Single Phase or 

Times Coil Rating 

Design 

• Positive Action 

Contactors 


Wiring 

• Contact Transfer on 

Three Phase 

• Polycarbonate Cover 

• Operate from 

• Front Connected 

• To 200 Amp Switching 


• Continuous Duty 

Energizing/ 

• Fixed or Adjustable 

• Front Removable 

Normally Open or 

• Any Sequence Up to 

• Enclosed Contacts 


Coils 

De-energizing Stroke 

Differential 

Cover for Field Adj. 

Normally Closed 

12 Steps 



• Both Coils May 

of Relay 

• Single Level Socket 

• Ground Fault Sensor 

Trouble Contact 



Be Energized 

• Single Level Socket 

Wiring 

• Single Level Socket 

• Clear Polycarbonate 




Simultaneously— 

No Damage 

Wiring 

• Continuous Duty Coii 

Wiring 

Cover 

• Sustained or 







Momentary Alarm 
• Single Level Socket 










Wiring 



CONTACT DATA 

Form: 

2 Form C, 3 Form C or 

2 Form C 

2 Form C or 2 Form A 

Up to 2 Form C 

1 Form A and 

2 Form A or 1 Form A & 

1 FormX 


Up to Four Form A/B 


& 2 Form C 

1 Form C 

1 Form B 



Combinations 







Material: 

Sil. Cad. Oxide— 

Sil. Cad. Oxide 

Sil. Cad. Oxide— 

Fine Silver 

Sil. Cad. Oxide 

Fine Silver 

Sil. Cad. Oxide 

Ratings: 

Gold Diffused 


Gold Diffused 




Model 







102 103 

24/DC or 120/AC 

30A, 10A, 10A 

5A 

30A, 10A, 10A 

2A 

5A 

20A 

100A 200A 

240/AC 

30A, 10A, 10A 

- 

30A, 10A, 10A 

1A 


20A 

100A 200A 

125/DC 

30A, 10A, 0.5A 

0.1A 

30A, 10A, 0.5A 





COIL DATA 

AC-Volts 

6 to 240 

6 to 240 

85 to 135 

1 to 225 

6,12, 24,120 

24 to 550 


DC-Volts 

6 to 125 (250V with 

6 to 125 (250V with 

0.08 to 21 

6,12, 24, 125 

24 to 240 

12,24,48 



series resistor) 

series resistor) 

(125VDC with series 








resistor) 





Power: 








AC VA 

5 OP 3 RESET 

5 

1.8W 

Single Pole 0.2 
Double Pole 1.0 

2.4 

18 

- 








Model 








102 103 

DC Watts 

1.8 OP 1.9 RESET 

1.8 

— 

Single Pole 15mW 
Double Pole 65mW 

2.4 

14 

10.5 13.3 

GENERAL 

DATA 

Ambient Temp.: 

-10'^Cto -1-60° C 

-10°Cto +60° C 

-10° C to+60° C 

-45°Cto +65° C 

-10°Cto +70° C 

-45°Cto +65° C 

-45°Cto +65° C 

Operate Time: 

25 ms 

35 ms 

20 ms 

25 ms max. 

50 ms 

30 ms 


Release Time: 

Life: 

20 ms 

35 ms 

25 ms 

20 ms 

20 ms max. 

50 ms 

30 ms 

Rated Load 

100,000 

100,000 

100,000 

100,000 

500,000 

100,000 

100,000 

V 2 Rated Load 

500,000 

500,000 

500,000 

- 

- 

- 

- 

No Load 

10 million 

5 million 

20 million 

500,000 

20 million 

500,000 

500,000 

OPTIONS 

Indicator Lamp 

Indicator Lamp 

Indicator Lamp 

Special Pick-up and 

Operate from N.O. 

7, 8, 9,10,11 and 12 

Other DC Coils 


Manual Actuator 

Coil Suppression 

Bifurated Contacts 

Drop-out Adjustments 

Trouble Contact 

Tooth Ratchets 

AC Operation 


Bifurcated Contacts 

Non-Standard 

Magnetic Blowout 

Series Coils to 10 Amps 

Operate from N.C. 

Available 

Form D Contact 


Magnetic Blowout 

Sequences 

Trouble Contact 

for Special Sequences, 

Form Y Contact 


Coil Suppression 




Non-Standard Coil 



Time Delay On 

Reset Coil 





Voltages 


APPROVALS 

UL, CSA 

UL 

_ 

- 

“ 

- 

- 


ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C/1010. 
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PRINTED CIRCUIT TERMINAL REED, 0.25-1 


STRUTHERS-DUNN, 

a subsidiary of 


INC. 

AMP, 1-4 POLE 


COMMERCIAL/INDUSTRrAL RELAYS DIVISION 

700 Orange St., Darlington, SC 29532-9986 
Tel. 803-393-5421 FAX (24 HRS.) 803-393-4123 


SERIES 

MRR-D 

MRRQ 

MR-Y 

MRRK 

MRRN 

MRR 

RR 

RRN 



- 



-s'- 

# 

/ 

V 

DIMENSIONS 

0.750" X 0.300" 

0.750" X 0.250" 

0.950" X 0.400" 

1.290" X 0.660" 

1.125" X 0.609 

1.062" X 0.425" 

1.875" X 0.655" 

2.500" X 0.740" 

(LxWxH) 

X 0.275" 

X 0.260" 

X 0.312" 

X 0.445" 

X 0.375" 

Dia. 

Dia. 

X 0.641" 

FEATURES 

• Epoxy Molded 

• Epoxy Molded— 

• Epoxy Molded— 

• KEL-F Enclosure 

• Miniature-Open 

• Epoxy Molded— 

• Epoxy Molded— 

• Standard-Open 


• 8 or 14 Pin 

4 Term. Design 

End Termination 

Ultrasonically 

Construction 

Axial Lead 

Axial Lead 

Construction 


Designs 

• 14-Pin Dip Socket 

• 0.100 or 0.150 Grid 

Sealed 

♦ Magnetic Shielding 

• Magnetic Shielding 

• Magnetic Shielding 

• Magnetic Shielding 


• 14 Pin DIP 

Mount (2-Side by 

Spacing 

• Magnetic Shielding 

• 0.1" Grid Terminals 

• Miniature Size 

• Standard Size 

• 0.2" Grid Spacing 


Socket Compatible 

Side) 

• Magnetic Shielding 

• 0.1" Grid Spacing 

• Single Piece, 



• Single Piece, 


• DTL, ni and 

• Form A or B 

• DTL, TTL and 

• Minimal Switch 

Glass-Filled Nylon 



Glass-Filled Nylon 


HNIL Compatible 

Contacts 

HNIL Compatible 

Stress 

Bobbin and 



Bobbin and 


• Magnetic 

• Magnetic Shielding 

• Thermal Stability 

Terminal Support 



Terminal Support 


Shielding 

• DTL, TTL and 



• Terminals are Non- 



• Terminals are Non- 


• Low Cost 

• Form A, Form B or 

HNIL Compatible 



Magnetic 



Magnetic 


Form C Contacts 








CONTACT DATA 

Form: 

1 Form A 

1 Form A or 

1 Form A to 

1 Form A to 

1 Form A to 

1, 2, 4 or 12 Form A 

1, 2 or 4 Form A; 

1 Form A to 


2 Form A 

1 Form B 

2 Form C 

3 Form A 

4 Form A 

1 Form B 

4 Form A 


1 Form B 



2 Form B or 

1 Form C to 



1 Form C to 


1 Form C 



2 Form C 

3 Form C 



3 Form C 

Material: 

Ratings: 

Rhodium 

Rhodium 

Rhodium 

Rhodium 

Rhodium 

Rhodium 

Rhodium 

Rhodium 

Volts (max) 

Form A/B Form C 

100 

Form A/B Form C 

Form A/B Form C 

Form A/B Form C 

200 

250 

Form A/B Form C 

Amps (max) 

100 28 

0.5 

200 28 

200 28 

200 28 

0.5 

1.0 

250 250 

Watts (max) 

0.5 0.25 

10 

0.5 0.25 

0.5 0.25 

0.5 0.25 

10 

15 

1.0 0.5 

_ 

10 3 


10 3 

10 3 

10 3 



15 10 

COIL DATA 

AC Volts 









DC Volts 

Power: 

5 to 24 

5to24 

5 to 24 

6 to 48 

6 to 48 

6 to 48 

6 to 48 

6 to 48 

ACVA 

- 


- 

- 

- 

- 

- 

- 

DCmW 

50 to 280 

50 to 280 

270 (1 Contact) 

360 

189 to 900 

125 to 1,500 

400 to 1,500 

240 to 1,000 




450 (2 Contacts) 


depending on No. 

depending on No. 

depending on No. 

depending on No. 






of Contacts 

of Contacts 

of Contacts 

of Contacts 

GENERAL 

DATA 

Ambient Temp.: 

-40°Cto -1-85° C 

-40°Cto -f85°C 

-40°Cto -i-85°C 

-40°Cto -»-85°C 

-40°Cto -f85°C 

-40°Cto- f85°C 

-40°Cto -f85°C 

-40°Cto -1-85°C 

Operate Time: 

2 ms 

1 ms 

2 ms 

2 ms 

5 ms 

2 to 10 ms 

2 to 5 ms depending 

6 ms 






depending on No. 

on No. of Contacts 








of Contacts 



Release Time: 

2 ms 

1 ms 

2 ms 

1.5 ms 

3 ms 

1 to 5 ms depending 

1 to 4 ms depending 

3 ms 

Dielectric (VDC) 




■ 


on No. of Contacts 

on No. of Contacts 


Form A/B Form C 

Form A/B 

Form A/B Form C 

Form A/B Form C 

Form A/B Form C 




Across Gap 

150 100 

150 

300 200 

300 200 j 

400 250 

400 

600 

500 

Contact/Coil 

1,500 1,500 

1,500 

1,500 1,500 

1,500 1,500 

1,500 1,500 

1,500 

1,500 

1,500 

To Ground 
Insulation 

1,500 1,500 

1,500 

1,500 1,500 

1,500 1,500 , 

1,500 1,000 

1,500 

1,500 

1,500 

Resistance: 

1,000 Megohms 

1,000 Megohms 

1,000 Megohms 

1,000 Megohms 

1,000 Megohms 

1,000 Megohms 

1,000 Megohms 

1,000 Megohms 

Life: 



Form A/B Form C 

Form A/B Form C 

Form A/B Form C 



Form A/B Form C 

Rated Load 

5 million 

5 million 

10 mill. 5 mill. 

10 mill. 5 mill. 

10 mill. 10 mill. 

10 million 

10 million 

10 mill. 10 mill. 

No Load 

20 million 

20 million 

100 mill. 50 mill. 

100 mill. 50 mill. 

1 

200 mill. 50 mill. 

200 million 

200 million 

200 mill. 50 mill. 

OPTIONS 

Suppression Diode 

Internai Suppression 

Low Power Coils 

Internal Suppression 

Special Wiring 

Pre-Formed Leads 

Pre-Formed Leads 

Special Wiring 


Electrostatic Shield 

Diode 

Internal Suppression 

Diode j 

Internai Suppression 

Welded Lead 

Welded Lead 

Internal Suppression 


50 MW Coil 

Electrostatic Shield 

Diode 

Electrostatic Shield 

Diode 

Extensions 

Extensions 

Diode 


Sensitivity 

Mercury Switch 

Electrostatic Shield 

Mercury Switch 

Electrostatic Shield 



Electrostatic Shield 


Magnetic Latch 

Mercury Switch 

Mercury Switch 



Magnetic Latch 


Versions 




Magnetic Latch 



Version 


Mercury Switch 
MIL-Spec. Qualified 




Version 




APPROVALS 

UL 

_ 

CSA 

_ 

UL 

___ 

- 

- 


ENGINEERING SPECIFICATION DATA SUBJECT TO CHANGE. CONTACT FACTORY FOR INFORMATION. 
FOR DETAILS ON STRUTHERS-DUNN DISTRIBUTOR-STOCKED RELAYS, REQUEST CATALOG C/1010. 
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li I Military TO-5 Reiays 


SERIES 

CONTACT DATA 

COIL DATA 

APPLICABLE 
MIL SPEC. 
SHEET MIL-R- 

ARRANGEMENT 

MAX. RATING 
(AMPS @ 28 VDC) 

NOMINAL 
VOLTAGE (VDC) 

NOMINAL 
RESISTANCE (D) 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

411 

1 FORM C 

1 

5, 6, 9,12,18, 26.5 

63,125,280, 

500,1130, 2000 

300 

39016/7 

411D 

1 FORM C 

1 

5, 6, 9,12,18, 26.5 

63,125, 280, 

500,1130,2000 

300 

39016/23 

411DD 

1 FORM C 

1 

5, 6, 9,12,18, 26.5 

50,98,280, 

500, 1130, 2000 

300 

39016/24 

411T 

1 FORM C 

1 

5, 6,9.12,18,26.5 

63,125, 280, 

500,1130, 2000 

300 

28776/5 

412 

2 FORM C 

1 

5, 6, 9,12,18, 26.5 

50, 98, 220, 

390, 880, 1560 

450 

39016/9 

412D 

2 FORM C 

1 

5, 6, 9,12,18, 26.5 

50, 98, 220, 

390, 880, 1560 

450 

39016/15 

412DD 

2 FORM C 

1 

5, 6, 9, 12,18, 26.5 

39, 78, 220, 

390, 880,1560 

450 

39016/20 

412T 

2 FORM C 

1 

5, 6, 9,12,18, 26.5 

50, 98, 220, 

390, 880,1560 

450 

28776/1 

431 

1 SENSITIVE 1 

1 FORM C 

1 

5, 6, 9,12,18, 

26.5, 32, 40 

125, 255, 630, 1025, 2300, 
4000, 6500, 11000 

150 

39016/10 

431D 

1 FORM C 

1 

5, 6, 9,12.18, 

26.5, 32, 40 

125, 255, 630,1025, 2300, 
4000, 6500, 11000 

150 

39016/25 

431 DD 

1 FORM C 

1 

5, 6, 9,12,18, 

26.5, 32, 40 

100, 200, 630, 1025, 2300, 
4000, 6500, 11000 

150 

39016/26 

431T 

1 FORM C 

1 

5, 6. 9,12,18, 

26.5, 32, 40 

125, 255, 630, 1025, 2300, 
4000, 6500, 11000 

150 

28776/4 

432 

2 FORM C 

1 

5, 6, 9, 12,18, 

26.5, 36,48 

100,200, 400, 850,1600, 
3300, 6500,11000 

200 

39016/11 

432D 

2 FORM C 

1 

5,6, 9,12,18, 

26.5, 36,48 

100, 200,400, 850, 1600, 
3300,6500,11000 

200 

39016/16 

432DD 

2 FORM C 

1 

5,6, 9,12,18, 

26.5, 36, 48 

64,125,400, 850, 1600, 

3300, 6500,11000 

200 

39016/21 

432T 

2 FORM C 

1 

5,6, 9,12,18, 

26.5, 36, 48 

100, 200,400, 850, 1600, 
3300,6500,11000 

200 

28776/3 

421 

MAGNETIC LATCHING | 

1 FORM C 

0.5 

5,6, 9,12,18,26.5 

61,120, 280, 

500,1130, 2000 

290 

39016/8 

421D 

1 FORM C 

0.5 

5, 6, 9,12,18, 26.5 

61,120,280, 

500,1130,2000 

290 

39016/27 

421 DD 

1 FORM C 

0.5 

5,6, 9,12,18,26.5 

48, 97, 280, 

500,1130, 2000 

290 

39016/28 

420/422 

2 FORM C 

1 

5, 6, 9,12,18, 26.5 

61,120,280, 

500,1130, 2000 

290 

39016/12 

420D/422D 

2 FORM C 

1 

5, 6, 9, 12,18, 26.5 

61.120,280, 

500,1130, 2000 

290 

39016/29 

420DD/422DD 

2 FORM C 

1 

5.6, 9,12,18,26.5 

48, 97, 280. 

500,1130,2000 

290 

39016/30 


I High Current (2 Amperes) Military TO-5 Relays 


SERIES 

CONTACT DATA 

COIL DATA 

APPLICABLE 
MIL SPEC. 
SHEET MIL-R- 

ARRANGEMENT 

MAX. RATING 
(AMPS @28 VDC) 

NOMINAL 
VOLTAGE (VDC) 

NOMINAL 
RESISTANCE (G) 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

212 

2 FORM C 

2 

5,12. 26.5 

28, 200, 800 

820 

- 




Commercial/Industrial TO-5 Relays 


SERIES 

CONTACT DATA 

COIL DATA 


ARRANGEMENT 

MAX. RATING 
(AMPS @ 28 VDC) 

NOMINAL 
VOLTAGE (VDC) 

NOMINAL 

RESISTANCE (G) 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

712 

2 FORM C 

1 

5,6,9,12,18,26.5 

50, 98, 220, 390, 880,1560 

450 

712D 

2 FORM C 

1 

5, 6,9,12,18,26.5 

50, 98, 220, 390, 880,1560 

450 

712TN 

2 FORM C 

1 

5, 6, 9,12,18,26.5 

50, 98, 220, 390, 880, 1560 

450 

732 

SENSITIVE 

2 FORM C 

1 

5, 6, 9,12,18, 26.5 

100, 200, 400, 850,1600, 3300 

200 

732D 

2 FORM C 

1 

5, 6, 9,12,18,26.5 

100, 200, 400, 850,1600, 3300 

200 

732TN 

2 FORM C 

1 

5, 6,9,12,18,26.5 

100, 200, 400, 850,1600, 3300 

200 

720/722 

MAG 

LATCH 

2 FORM C 

1 

5, 6, 9,12,18,26.5 

61, 120, 280, 500, 1130, 2000 

290 

720D/722D 

2 FORM C 

1 

5, 6, 9,12,18,26.5 

61. 120, 280, 500, 1130, 2000 

290 

^ 1 
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Centigrid® Military Relays 

• General purpose 114 Series 

• Sensitive 134 Series 



The Centigrid® 114 Series relays are subminiature, hermeti- force/mass ratios for excellent resistance to environmental 
cally sealed, armature relays featuring low profile, .275" extremes. Gold plated precious metal contacts assure reliable 
(6.99mm) high by .370" (9.4mm) square, with .100" grid spaced switching of loads from dry circuit to 1 ampere. Contact geom- 
terminals. The sensitive 134 Series is .375" (9.5mm) high and etry and low intercontact capacitance provide RF switching 
features ultra-low coil power dissipation. Both Centigrids® capability well into the UHF spectrum. The 114 Series and 134 
feature all-welded construction, hermetic sealing, and high Series are qualified to L, M and P levels of MIL-R-39016. 

SERIES 

CONTACT DATA 

COIL DATA 

APPLICABLE 
MIL SPEC. 
SHEET MIL-R- 

ARRANGEMENT 

MAX. RATING 
(AMPS @ 28 VDC) 

NOMINAL 

VOLTAGE 

NOMINAL 

RESISTANCE 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

114 

2 FORM C 

1 

5, 6. 9,12,18,26.5 

50, 98, 220, 

390, 880,1560 

450 

39016/17 

114D 

2 FORM C 

1 

5,6,9, 12,18,26.5 

50, 98, 220, 

390, 880,1560 

450 

39016/18 

114DD 

2 FORM C 

1 

5, 6, 9,12,18, 26.5 

39, 78, 220, 

390, 880,1560 

450 

39016/19 

134 

2 FORM C 

1 

5, 6, 9,12,18, 26.5, 

36,48 

100,200,400, 800, 

1600, 3200, 6500, 

11000 

200 

39016/41 

134D 

2 FORM C 

1 

5,6, 9,12,18,26.5, 

36, 48 

100, 200,400, 800, 

1600,3200, 6500, 

11000 

200 

39016/42 

134DD 

2 FORM C 

1 

5,6, 9,12,18,26.5, 

36,48 

64,125,400,800, 

1600,3200, 6500, 

11000 

200 

39016/43 



CMOS Compatible 
Centigrid® Military Relays 

• CMOS compatible general purpose 116C Series 

• CMOS compatible sensitive 136C Series 

• CMOS compatible magnetic latching 122C Series 



CMOS compatible Centigrid® relays are subminiature, 
hermetically sealed, armature relays capable of being directly 
driven by most 1C logic families. Their low profile height and 
.100" grid spaced terminals, which precludes the need for 
spreader pads, make them ideal for applications where 
extreme packaging density and/or close PC board spacing are 
required. The 116C and 136C Series are qualified to L and M 
levels of MIL-R-28776 and incorporate internal silicon planar 

epitaxial type diodes for coil suppression, zener diodes to pro¬ 
tect the MOSFET gate inputs, and N-channel enhancement¬ 
mode MOSFET chips. The 122C, which incorporates the same 
interface circuitry as the 116C and 136C, is a magnetic latching 
relay which is actuated by a short duration voltage pulse. The 
magnetic “memory” of this device precludes the need for con¬ 
stant bias and or battery backup in the event of system power 
failure. 


CONTACT DATA 

COIL DATA 

APPLICABLE 
MIL SPEC. 
SHEET MIL-R- 

SERIES 

ARRANGEMENT 

MAX. RATING 
(AMPS @ 28 VDC) 

NOMINAL 
VOLTAGE (VDC) 

NOMINAL 
RESISTANCE (ft) 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

116C 

2 FORM C 

1 

5, 6, 9, 12,18, 26.5 

39, 78, 220, 390, 

880, 1560 

450 

28776/6 

136C 

2 FORM C 

1 

5. 6, 9.12,18, 26.5 

100,200, 400, 800, 

1600, 3200 

200 

28776/7 

122C 

2 FORM C 

1 

5, 6, 9, 12,18, 26.5 

48,120,280, 500, 

1130, 2000 

335 

- 
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Surface Mount 
Centigrid® Military Style Relays 


• General purpose S114 Series 

• Sensitive S134 Series 


Teledyne Relays’ S114 and S134 Series are subminiature, reflow processes. The basic design and internal construction 
hermetically sealed, surface mountable relays, which com- are identical to the 114 & 134 Series Centigrid® relays (as 
bine the proven reliability of the Centigrid® Series relays with described on Page 2) and meet the requirements of 
pre-tinned leads specifically formed in compliance with MIL-R-39016. 

MIL-STD-454 to make them ideal for all types of surface mount 

SERIES 

CONTACT DATA 

COIL DATA I 

ARRANGEMENT 

MAX. RATING 
(AMPS @ 28 VDC) 

NOMINAL 

VOLTAGE 

NOMINAL 

RESISTANCE (O) 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

S114 

2 FORM C 

1 

5, 6,9,12,18, 26.5 

50, 98, 220, 390, 880,1560 

450 

S114D 

2 FORM C 

1 

5, 6, 9,12,18,26.5 

50, 98, 220,390,880, 1560 

450 

S114DD 

2 FORM C 

1 

5, 6, 9,12,18,26.5 

39, 78, 220, 390, 880, 1560 

450 

S134 

2 FORM C 

1 

5, 6,9,12,18,26.5, 

36,48 

100, 200, 400, 800, 1600, 3200, 
6500, 11000 

200 

S134D 

2 FORM C 

1 

5, 6, 9, 12, 18, 26.5, 
36,48 

100, 200, 400, 800, 1600, 3200, 
6500, 11000 

200 

S134DD 

2 FORM C 

1 

5, 6,9,12,18,26.5, 
36,48 

64, 125, 400, 800, 1600, 3200, 
6500,11000 

200 



Low Cost 172 Series 

Centigrid® Commercial/Industrial Relays 


Low cost commercial versions of the DPDT MIL qualified ing of loads from dry circuit to 1 ampere. Contact geometry and 
Centigrid® relays. Hermetic sealing, all welded construction, low intercontact capacitance provide RF switching capability 
and gold plated precious metal contacts assure reliable switch- well into the UHF spectrum. 

GENERIC 

PART 

NUMBERS 

172-5 

172D-5 

172-12 

172D-12 

172-26 

172D-26 

Coil Voltage (VDC) 

Norn. 

5.0 

12.0 

26.5 

Max. 

5.8 

16.0 

32.0 

Coil Resistance (ohms ± 20%) 

64 

400 

1600 

Pick-up Voltage (VDC, max.) Pulse Operation 

3.8 

9.0 

18.0 

Coil Operating Power at Nominal Voltage (Milliwatts) 

405 

360 

440 

Diode P.I.V. (VDC, min.) 172D 


100 


Negative coil transient (VDC, max.) 172D 


2.0 
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High Environmental Military Style TO-5 Relays 


Designed to withstand severe environ¬ 
mental conditions of shock, vibration, or 
elevated temperature in excess of nor¬ 
mal military specification levels. The 
following versions are available, all 
of which meet other requirements of 
MIL-R-39016: 

412H Series—High Temperature (200°C) 

412K Series-High Shock (4000 g’s/O.Sms) 

412V Series—High Vibration (380 g’s @ 200 Hz) 
432H Series —High Temperature (200°C) 

432V Series-High Vibration (380 g’s @ 200 Hz) 
422H Series —High Temperature (200°C) 

422K Series —High Shock (2000 g’s/0.5ms) 

SERIES 

CONTACT DATA 

COIL DATA 

ARRANGEMENT 

MAX. RATING 
(AMPS(a28VDC) 

NOMINAL 
VOLTAGE (VDC) 

NOMINAL 
RESISTANCE (0) 

NOMINAL OPERATING 
POWER (mW) 

AT RATED VDC 

412H 

2 FORM C 

1 

5,6, 9,12,18,26.5 

50, 98, 220, 390, 880, 
1560 

450 

412K 

2 FORMC 

1 

5,6, 9, 12, 18, 26.5 

50, 80, 160, 300, 600, 
1350 

500 

412V 

2 FORM C 

1 

5, 6, 9,12, 18, 26.5 

50,70,155,235,610, 

1130 

525 

432H 

SENSITIVE 

2 FORM C 

1 

5,6, 9,12,18, 26.5 

100, 200, 400, 850, 
1600, 3300 

200 

432V 

2 FORM C 

1 

5,6, 9,12,18, 26.5 

80, 120, 240, 480, 950, 
1900 

370 

422H 

§ 

1 

2 FORM C 

1 

5.6, 9.12,18,26.5 

61,120, 280, 500, 1130, 
2000 

290 

422K 

2 FORM C 

1 

5,6,9,12,18, 26.5 

61,120, 280, 500, 1130, 
2000 

290 





RF Relays 


• RF120 Series Military Style Centigrid® Relays 

• RF170 Series Commercial Centigrid® Relays 


The RF120 and RF170 Series relays are subminiature, her¬ 
metically sealed Centigrid® relays featuring extremely low 
intercontact capacitance that have been optimized to provide 
exceptional RF performance over the full UHF spectrum. 
These Series combine microwave switching capability with 

Teledyne Relays’ superior all-welded construction, proven 
magnetic-latching design, and high force/mass ratios for rug¬ 
gedness and performance stability in severe environments. 
Gold plated precious metal contacts ensure reliable DC switch¬ 
ing from low-level to V 2 amp, as well as low, stable insertion loss. 


CONTACT DATA 

TYPICAL RF DATA AT 1 GHZ 

COIL DATA 

SERIES 

ARRANGEMENT 

MAX. RATING 
(AMPS (Cl 28 VDC) 

INTERCONTACT 

CAPACITANCE 

(pF,TYP.) 

ISOL 

(dB) 

INS. LOSS 
(dB) 

VSWR 

NOMINAL 

VOLTAGE 

(VDC) 

NOMINAL 

RESISTANCE 

m 

NOMINAL 

POWER 

(mW) 

RF120 

2 FORM C 

0.5 

0.02 

45 

.15 

1.10:1 

5, 6,9, 12, 18, 26.5 

61, 120, 280, 500, 

290 

RF170 

1130, 2000 
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^^TELEDYNE SOLID STATE 
Military Solid State Relays 


CD Series — Low Cost — Short Circuit Protected 
Status Indication — Optically Isolated — DC Power FET Output 



The CD21CD is the first of a family of low |_ | and Status 

cost military solid state relays with all the * Available Early 1990 
features of our standard solid state relays. 

• TTL/CMOS Logic Compatible Control 

• Integrated Short-Circuit/Current Overload Protection 

• Status Indication Provides System BuilMn-Test Capability 

• Low Profile Hermetically Sealed Ceramic Package 

• Meets MIL-STD>704 for 28 Vdc System Surge and Spike Requirements 


TELEDYNE 

PART 

NUMBER 

FEATURES 

MAXIMUM 

LOAD 

VOLTAGE 

MAXIMUM 

LOAD 

CURRENT (25<’C) 

CDOOCD 

Basic Solid State Relay (SSR) 

60 Vdc 

1.75 Adc 

CD01CD 

SSR with Status 

60 Vdc 

1.75 Adc 

CD20CD 

SSR with Short Circuit Protection 

60 Vdc 

1.2 Adc 

CD21CD 

SSR with Short Circuit Protection 
and Status 

60 Vdc 

1.2 Adc 


HD Series — Short Circuit/Current Overload Protection 
True Output Status Feedback — Optically Isolated 



TELEDYNE 

PART 

NUMBER 

FEATURES 

MAXIMUM 

LOAD 

VOLTAGE 

MAXIMUM 

LOAD 

CURRENT (250C) 

HDOOCF 

Basic Solid State Relay (SSR) 

60 Vdc 

2.1 Adc 

HD02CF 

SSR with Output Status 

60 Vdc 

2.1 Adc 

HD20CF 

SSR with Short Circuit Protection 

60 Vdc 

2.1 Adc 

HD22CF 

(88062-001 

SSR with Short Circuit Protection 
and Output Status 

60 Vdc 

2.1 Adc 

HD24CF 

SSR with Short Circuit Protection 
and Short Circuit Trip Status 

60 Vdc 

2.1 Adc 


• TTL/CMOS Logic Compatible Control 

• Unique Voltage Sense Across Output Gives True Output Status Indication 

• Integrated Short Circuit/Current Overload Protection 

• Meets MIL-STD-704 for 28 Vdc System Surge and Spike Requirements 

• Available with Short Circuit Trip Status (HD24CF) 


t DESC Selected Item Drawing 88062-001 Pending for HD22CFY 



FB Series — Bi-directional Power FET Output 
Low Leakage — Optically Isolated — Fast Switching Speed 


Third Output Pin Doubles 
Load Current Capability 


TELEDYNE 

PART 

NUMBER 

MAXIMUM 

LOAD 

VOLTAGE 

MAXIMUM 

LOAD 

CURRENT (25‘>C) 

LEAKAGE 
CURRENT 
@ 25®C 

MAXIMUM 

TURN-ON 

TIME 

MAXIMUM 

TURN-OFF 

TIME 

FBOOFC 

±180 Vpk 

± 800 mA 

±200 nA 

600 [iS 

600 iiS 

FBOOKB 

±350 Vpk 

± 250 mA 

±200 nA 

500 fiS 

500 fiS 

FBOOCD 

± 80 Vpk 

± 1.1 A 

± 2/iA 

800 fiS 

300 fiS 


High Voltage Output 
Extremely Low Leakage Current 


Fast Switching Speeds 

Low Profile 6>pin Metal Mini-DIP 


l^f^TELEDYNE SOLID STATE 

A Division of Ibledyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 


Detailed specifications on any of our products or a complete catalog are available on request. 


B-1644 


For manufacturers’ sales offices, see yellow pages 


EEM1989 






4500 


RELAYS 


4500 


^TELEDYNE SOLID STATE 
Military Solid State Relays 


M90FS/M85FS Series - Short Circuit Protected 
Opticaiiy Isoiated — DC Power FET Output 


• Available to DESC Selected Item Drawings 

• TTL/CMOS Logic Compatible Control 

• 3.8 to 32 Vdc Input Control Range 

• Meets MIL-STD-704 for 28 Vdc System Surge and 
Spike Requirements 

These solid state relays provide protection whether switching into a dead short or shorting the output under load. 

The M90FS-2 is housed in a low profile Centigrid® package which conserves space in high density packaging applications. 
The M85FS series is housed in a metal DIP package which maximizes heat dissipation. 


M33 Series — Short Circuit Protected — True Output Status 
DC Power FET Output — Up to 10 Amps 


• TTL/CMOS Compatible Control 

• Optically Isolated 

• Integrated Short Circuit/Current Overload 
Protection 

• True Output Status indication 

• Meets MiL-STD-704 for 28 Vdc System Surge 
and Spike Requirements 

• Avaiiable with Short Circuit Trip Status 

• Low Profile 22-pin Hermetic Case 


^rTELEDYNE SOLID STATE 

A Division of Ibledyne Relays 

12525 Daphne Ave., Hawthorne, California 90250 • Telephone (213) 777-0077 



TELEDYNE 

PART 

NUMBER 

FEATURES 

MAXIMUM 

LOAD 

VOLTAGE 

MAXIMUM 

LOAD 

CURRENT 

(25°C) 

MOUNT¬ 

ING 

FLANGES 

M33-1 

Basic Solid State Relay 
(SSR) 

60 Vdc 

5 AdC 

Yes 

M33C-1N 

SSR with Short Circuit 
Protection 

60 Vdc 

5 Adc 

No 

M33C-1 

M33S-1 

SSR with Short Circuit 
Protection 

60 Vdc 

10 Adc* 

Yes 

M33C-INS 

SSR with Short Circuit 
Protection and True 
Output Status 

60 Vdc 

5 Adc 

No 

M33C-4NS 

SSR with Short Circuit 
Protection and Short 
Circuit Trip Status 

60 Vdc 

5 Adc 

No 

M33C-1S 

SSR with Short Circuit 
Protection and True 
Output Status 

60 Vdc 

10 Adc* 

Yes 


*with heatsink 



TELEDYNE 

PART 

NUMBER 

MAXIMUM 

LOAD 

VOLTAGE 

MAXIMUM 

LOAD 

CURRENT (25<’C) 

MAXIMUM 

ON RESISTANCE 
(100 mA, 25°C) 

M90FS-2 

(85006-001)4 

60 Vdc 

1 Adc 

0.3 

0 

M85FS-2 

60 Vdc 

1.35 Adc 

0.3 

Q 

M85FS-2A 

(88061-001)4 

40 Vdc 

2.1 Adc 

0.15 

Q 


4 DESC Selected Item Drawing 85006-001 assigned to M90FS-2Y. 
DESC Selected Item Drawing 88061-001 assigned to M85FS-2AY. 
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^^TELEDYNE SOLID STATE 
Military Soiid State Reiays 


M85F/M90F Series — AC/DC Power FET Output — Optically isolated 


Available to DESC Selected Item 
Drawings 

TTL/CMOS Logic Compatible Control 
3.8 to 32 Vdc Input Control Range 



• Meets MIL-STD-704 28 Vdc Surge 
and Spike Requirements 

Patent Pending 


TELEDYNE 

PART 

NUMBER 

MAXIMUM 

LOAD 

VOLTAGE 

MAXIMUM 

LOAD 

CURRENT (25°C) 

ON RESISTANCE 
TYP. (OHMS) 

M90F-1 

60 Vdc 

0.56 Adc 

0.6 

M90F-2 

60 Vdc 

1.0 Adc 

0.3 

M91F-1 

±60 Vpk 

0.4 Arms 

1.2 

M91F-2 

±60 Vpk 

0.7 Arms 

0.6 

M85F-1 

60 Vdc 

0.75 Adc 

0.6 

M85F-2 

60 Vdc 

1.35 Adc 

0.3 

M86F-1 

±60 Vpk 

0.54 Arms 

1.2 

M86F-2 

±60 Vpk 

0.95 Arms 

0.6 

M93F-1 

100 Vdc 

0.35 Adc 

4 

M93F-2 

400 Vdc 

0.135 Adc 

25 

M92F-1 

±400 Vpk 

0.09 Arms 

50 

M92F-2 

±200 Vpk 

0.18 Arms 

20 

M92F-3 

±100 Vpk 

0.24 Arms 

8 

M85VF-1 

60 Vdc 

0.75 Adc 

0.6 

M85VF-2 

60 Vdc 

1.35 Adc 

0.3 

M85F-2A 

60 Vdc 

2.1 Adc 

0.15 



M33-2N — High Current Pulse/Squib Fire Capability 


• Up to 100 A Pulse Load Capability 

• 6.5 Adc Continuous at 25^C 

• Low ON Resistance (75 mt2) 

• 80 Vdc Blocking Power FET Output 

• Fast Switching Speed 

• Transformer Isolated 


M30/M31 Series — Single Pole Double Throw 
AC/DC Power FET Output — Optically Isolated 




The M30 & M31 are military style SPOT high 
power bi-directional solid state relays, packaged 
in a 22-pin low profile hermetic case. The relays 
are optically isolated to protect delicate input 
logic circuits from output voltage transients. The 
control line is directly compatible with CMOS 
and TTL logic. 


• TTL/CMOS Logic Compatible Control 

• SPOT Break-Before-Make 

• Low ON Resistance (0.15D) 


TELEDYNE 

PART 

NUMBER 

MAXIMUM 

LOAD 

VOLTAGE 

MAXIMUM 

LOAD 

CURRENT (250C) 

M30-1 

±80 Vpk 

4.1 Arms 

M30-2 

±160 Vpk 

2.6 Arms 

M30-4 

±320 Vpk 

1.3 Arms 

M31-1 

80 Vdc 

4.8 Adc 

M31-2 

160 Vdc 

3.0 Adc 

M31-4 

320 Vdc 

1.5 Adc 

M3MA 

80 Vdc 

8.2 Adc 

M31-2A 

160 Vdc 

5.2 Adc 

M31-4A 

320 Vdc 

2.6 Adc 


* with 2®C/W heatsink 
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^^TELEDYNE SOLID STATE 
Military Solid State Relays 


602/M02 10 A/250 Vac — Optically isolated 


• TTL Logic Compatible Input • Zero Voltage Turn-on 



TELEDYNE 

PART 

NUMBER 


602-1/M02-1 


602-21 


CONTROL 

VOLTAGE 

RANGE 


• DESC Drawing 86031-001 (602-1Y) 

MAXIMUM LOAD H 

VOLTAGE MAXIMUM 

-- LOAD I 

CONTINUOUS transient CURRENT (25oC) | 



10 Arms 
10 Arms 




652 Series — AC Output — Qualified to MIL-R-28750 — Up to 35 A 
653 Series — DC Output — TTL Compatible Input — Up to 30 A 


TELEDYNE i CONTROL VOLTAGE i MAXIMUM LOAD I MAXIMUM LOAD 


I PART NO. 

I 652-1 


652-2 

(M28750/10-002) 
. 652-3 


653-1 
653-4 
653-5 
(88049-001)4: 

652 Series Patent #4,339,670 * with heatsink 



CURRENT (25°C)* 
25 Arms 


RANGE _ VOLTAGE 

4-32 Vdc 250 Vac 


4-32 Vdc 


4-32 Vdc 


3-16 Vdc _ 50 Vdc _ 25 Adc 

16-32 Vdc _ 80 Vdc _ 20 Adc 

16-32 Vdc 50 Vdc 30 Adc 

^DESC Selected Item Drawing 88049-001 assigned to 653-5Y 



682/683 AC and DC Solid State DIP Relays 
Optically Isolated — Qualified to MIL-R-28750 

• TTL Logic Compatible Input • Low Profile Metal DIP Package 



I 


TELEDYNE 

PART NUMBER 

CONTROL VOLTAGE 
RANGE 

MAXIMUM LOAD 
RATING (25<>C) 

682-1 

(M28750/9) 

3.8-32 Vdc 

2A* 250 Vac 
(40-440 Hz) 

■ISH 

3-15 Vdc 

600mA/50 Vdc 




* with heatsink; 1 A without heatsink 


M640 Series — Qualified to MIL-R-28750 — Fast Switching Speed 




TELEDYNE 

PART NUMBER 

MILITARY 

PART NUMBER 

MAXIMUM LOAD RATING 
(@ MAX. INPUT VOLTAGE) 

M640-1W 

M28750/5-001 

± 40V/50 mApk (Bi-directional) 

M643-1W 

M28750/6-001 

40 Vdc/250 mA 

M643-2W 

M28750/7-001 

250 Vdc/100 mA 



4N50 ISOcube® Military Opto-lsolator 
Hermetically Sealed — High Isolation 


Packaged in a low profiled hermetically sealed case, .275" (6.98mm) 
high by .370" (9.4mm) square, with pin-out on .100" grid centers 
for ease of pc board layout. The miniature 4N50 provides the highest 
input/output isolation available in a military style optical isolator. 


PERFORMANCE FEATURES | 

Isolation 

1500 Vrms 

Transfer Ratio 

140% min. 

Output Voltage 

40V min. 
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^'^TELEDYNE SOLID STATE 
Commercial/Industrial Solid State Relays 


Subminiature Soiid State Relays in Standard DIP Packages 

Features all solid state circuitry with hybrid microcircuit construc- 
tion, and high input/output isolation (up to 2500 Volts/10® Ohms). 
Fourteen models available providing choice of output: bi-directional, 
AC (zero or non-zero switch) and DC. The 640 Series, 643 Series 
and C46/47 Series are direct pin-for-pin replacements for standard 
TO-116 DIP reed relays. 


641/645 Series and 645V-2H are UL recognized (File #55197) and CSA certified (File #31043) 

645V-2H is VDE approved to VDE 0883/6.80 

645 Series meets VDE and FCC Class A conducted emission limits 

C46/C47, and 645 Series are patented 


CONTROL RATINGS 


MAXIMUM LOAD RATINGS 


TELEDYNE 

PART 

NUMBER 


640- 1 

641- 1 
641-2 
643-1 
643-2 


643-3 


645-1 


645-2 

645-2H 

645V-1 

645V-2 

645V-2H 


VOLTAGE 

(Vdc) 


MAXIMUM 
CURRENT 
(mAdc @ 5v) 


TRANSFORMER/ 

OPTICAL 


Transformer 

Transformer 


Transformer 


TYPE 

(AC/DC) 

Bi-directional 

AC 


AC 



@ MAXIMUM 
INPUT VOLTAGE 

±80 mA 

0.5 A 


0.5 A 


400 mA 
100 mA 


VOLTAGE 

CONTINUOUS 


±50 Vpk 
140 Vrms 
250 Vrms 


60 Vdc 
250 Vdc 


TRANSIENT 

(PEAK) 


±50 Vpk 
200 Vpk 
400 Vpk 


60 Vdc 
250 Vdc 


AC 

1 A 

140 Vrms 

200 Vpk 

AC 

1 A 

250 Vrms 

400 Vpk 

AC 

1 A 

250 Vrms 

550 Vpk 

AC 

1 A 

140 Vrms 

200 Vpk 

AC 

1 A 

250 Vrms 

400 Vpk 

AC 

1 A 

250 Vrms 

550 Vpk 




Serendip Power FET Relays 


Bi-directional 

Bi-directional 



250 mA 
200 mA 
100 mA 
350 mA 
140 mA 


±100 Vdc ±100 Vdc 

±200 Vdc ±200 Vdc 

±400 Vdc ±400 Vdc 

100 Vdc 100 

400 Vdc 400 
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^^TELEDYNE SOLID STATE 

Commercial/lndustrial Solid State AC Power Relays 


601 Series — Optically Isolated, Zero Voltage Turn-On 
5 and 10 Amps 



UL Recognized — File #E59547 
CSA Certified ~ File #31043 


CONTROL 

VOLTAGE 

RANGE 


MAXIMUM LOAD 
VOLTAGE 

MAXIMUM LOAD CURRENT 
RATING & PART NUMBERS 

CONTINUOUS 

Vrms 

TRANSIENT 

Vpk 

5 A 

10 A 

250 

500 

601-1 

601-2 

250 

600 

601-1H 

601-2H 



611 Series — Optically Isolated, Zero Voltage Turn-On 
10 to 40 Amps 


UL Recognized — File #E55197 
CSA Certified ~ File #31043 
(611-11 thru 611-16) 


CONTROL 

1 MAXIMUM LOAD VOLTAGE | 

I OUTPUT CURRENT RATING & PART NUMBERS 

VOLTAGE 

RANGE 

CONTINUOUS 

(RMS) 

TRANSIENT 

(PEAK) 

10 A 

15 A 

25 A 

40 A 


140 

200 

611-7* 

611-3 

611-1 

611-5 

3-28 

250 

400 

611-8* 

611-4 

611-2 

611-6 

Vdc 

250 

600 

611-8H* 

611-4H 

611-2H 

611-6H 

90-250 

140 

200 

611-17 

611-13 

611-11 

611-15 

Vac 

250 

400 

611-18 

611-14 

611-12 

611-16 

(47-70 Hz) 

250 

600 

611-18H 

611-14H 

611-12H 

611-16H 


‘Available in N/C (Form B) configuration, with “B” suffix (e.g., 611B'7). 


CIS, 615, 615 V Series — Optically Isolated, Zero Voltage Turn-On 

10, 25, and 40 Amps 



615 Series 

CSA Certified 
File #31043 

UL Recognized 
File #E55197 

615V Series 

VDE Approved 
TO 0806/8.81 


• TTL Logic Compatible Input 

• High Dielectric Isolation 

• VDE/UL/CSA Version Available 


C15 OUTPUT (LOAD) CURRENT 
S ^ RATING & PART NUMBER 


MAXIMUM LOAD 
VOLTAGE 


lOW 

10 A 

25 A 

40 A 

CONTINUOUS 

(RMS) 

TRANSIENT 

(PEAK) 


615-1 

615-3 

615-5 

140 

200 

» 

615-2 

615-4 

615-6 

250 

400 

n 

615-2H 

615V-2H* 

615-4H 

615V-4H* 

615-6H 

615V-6H* 

250 

600 


C15DS-V-AR44-25 (25 A) 

440 

800 

‘s> 

« 

C15DS-V-AR44-40 (40 A) 

440 

800 


‘615V models meet VDE creepage and dielectric strength requirements. 


621 Series — High Voltage, Optically Isolated, 
Zero Voltage Turn-On 



• CSA Certified 
File #31043 
(621-1 thru 621-6) 

• UL Recognized ‘ 
File #E55197 
(621-1 thru 621-6) 


3750 Vrms Isolation 


High Voltage Output 
480 Vrms, 800 Vpk 


Designed to meet safety requirements of UL, CSA, 
VDE and lEC and dielectric requirements of VDE. 


CONTROL 

VOLTAGE 

MAXIMUM LOAD CURRENT 

RATING & PART NUMBERS 

RANGE 

15 A 

25 A 

40 A 

3-14 Vdc 

621-1* 

621-3* 

621-5* 

12-32 Vdc 

621-2* 

621-4* 

621-6* 

90-250 Vac 
(45-70 Hz) 

621-11 

621-13 

621-15 


‘Available in N/C (Form B) configuration — Order e.g. 621B-1). 
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Commerciai/lndustrial Solid State DC Power Relays 


603 Series — Optically/Transformer Isolated 



MAXIMUM LOAD CURRENT 
RATING AND PART NUMBERS 

2 Adc 

5 Adc 

603-1 

603-2 

603-21* 

603-22* 

— 

603-3 

— 

603-4 

603-11 

603-12 


CONTROL 

VOLTAGE 

RANGE 

ISOLATION 

MAXIMUM 

LOAD 

VOLTAGE 

3-32 Vdc 

Optical 

50 Vdc 

3-32 Vdc 

Optical 

50 Vdc 

4-10 Vdc 

Transformer 

250 Vdc 

10-32 Vdc 

Transformer 

250 Vdc 

90-250 Vac 

Optical 

50 Vdc 


* Note: 603-21, -22 have controlled rise and fall time. 


613 Series — High Current, DC, Transformer Isolated 




TELEDYNE 
PART NUMBER 

CONTROL VOLTAGE 
RANGE 

613-1 

4-10 Vdc 

613-2 

10-32 Vdc 


MAXIMUM LOAD 
VOLTAGE 


MAXIMUM LOAD 
CURRENT 


Solid State Computer Input/Output Interface Modules 

C76 Hybrid DIP I/O™ System 
Optically Isolated — TTL/CMOS Logic Compatible Input 


Enable Function on Inputs 
High Noise Immunity 

Meets VDE Voltage and 
Spacing Requirements 

TO-116 DIP Package 
(16 pin) 


C76 HYBRID I/O INTERFACE SYSTEM 


1 (RELAYS, MOTORS, 

SOLENOIDS, 

LIGHTS) 3-60 VDC 


PART 

NUMBER 

TYPE 

CHARACTERISTICS 

C76AO-1 

AC Output 

3.8-16 Vdc Input 

5-250 Vrms, 1 A Output 

C76AI-1 

AC Input 

90-135 Vrms and 
180-250 Vrms Inputs 

C76DO-1 

DC Output 

3.8-16 Vdc Input 

3-60 Vdc, 0.6 A Output 

C76DI-1 

DC Input 

9-60 Vdc Input 


Teledyne Solid State C76 DIP \/ 0 ^^ Modules are 
designed for use in computerized control systems 
for noise-free isolated interfacing of computer logic 
elements to harsh industrial environments. 
Modules employ custom microcircuits in a TO-116 
DIP. Eliminates mounting tracks for low “per-point” 
cost. Meets VDE requirements. Features CMOS 
and TTL compatibility, optical isolation, high noise 
immunity and an ENABLE function on input 
modules. For use In robotics, computerized pro¬ 
cess control, machine tool control, programmable 
controllers and ATE. 
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HEARST ENGINEERING SOFTWARE 


ICMASD...IC Alternate Source Directory 


If you've used the 1C MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Master The Alternate Source Directoiy... ASD... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can ICs and you can comments. 

You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of ygur company. 

Order the Alternate Source Directory for your AT, XT or compatible. Well 
send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 



EEMANAGE...for engineering managers 


Developed by the publishers of EEM/ 
Electronic Engineers Mastei; EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 



EEMANAGE does many things: I. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 


Order EEMANAGE for your AT, XT or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 


For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 


To order by mail send your purchase order to: 


Hearst Business Communications 
645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 

‘Taxable in NY, MA,IL,CA 
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WABASH MAGNETICS - The Reed Relay Specialist_ 



SPECIFICATIONS - Contact Ratings (Max¬ 
imum Form A) - Voltage: 200 VDC. Current 
(Switch): 0.5 Amps. Current (Carry): 
1 Amp. Power (DC): 10 Watts. Power (AC 
Suppressed): 15 Volt-Amperes. Resistance 
(Initial): 200 Milliohms. Peak Breakdown 
Voltage: 250 VDC. Operate Time: 0.5 
mSec. Max Release Time: 0.5 mSec Max. 
Operating Parameters - Tempera¬ 
ture -40X to +85°C. Shock: lOOG 
Max. 8 ±1 mSec. 1/2 Wave. Insulation 
Resistance: lO^^ohms min. Capacitance: 
0.2 picofarad. Nominal Coil Voltage: 5/6, 


12/15. Must Operate Voltage: 3.8, 9.6. 
Must Release Voltage: 0.5,1.0. 

Physical Characteristics - Contact Configu¬ 
ration: lA. Environmental Protection: 

Enclosed for extended life and cleaning. 


Con- 

Norn. 

Max. 

Coil 


tact 

Volt- 

Volt- 

Resist. 

Part 

Form 

age 

age 

±10% A 

Number 

1ASPST 

5/6 

19 

500 

805-101 

NO 

12/15 

24 

800 

805-102 


E.S.S. Added for 50 ohm transmission line 
switching. 


815 SERIES 



.050 Dia. Depression 



The 815 Series, offers increased versatility 
while maintaining the DIP package 
approach to hi-density printed circuit 
applications. Standard part numbers 
listed are subject to specifications shown 
for the 805 Series. The 815 has the capac¬ 
ity to offer dry reed switches to Y 2 Amp rat¬ 
ing plus up to a 200 VDC max. switching 
voltage. Optional features include diode 
suppression, magnetic shielding and elec¬ 
trostatic shielding. 


Con- 

Norn. 

Max. 

Coil 


tact 

Volt- 

Volt- 

Resist. 

Part 

Form 

age 

age 

±10% A 

Number 


5/6 

14 

200 

815-101-014 

1A 

5/6 

19 

500 

1815-102-014 


12/15 

19 

500 

815-103-014 


24 

40 

2150 

815-104-014 


5/6 

14 

200 

815-201-014 

2A 

12/15 

19 

500 

815-202-014 


24 

38 

2000 

815-203-014 


5/6 

7 

200 

815-221-014 

IB 

12/15 

16 

500 

815-222-014 


24 

32 

2000 

815-223-014 


5/6 

8 

80 

815-241-014 

1C 

12/15 

19 

500 

815-242-014 


24 

38 

2000 

815-243-014 



SPECIFICATIONS—Contact Ratings (Max¬ 
imum Form A)—Voltage: 200 VDC. Cur¬ 
rent (Switch): 0.5 Amps. Current (Carry): 
1 Amp. Power (DC): 10 Watts. Power (AC 
Suppressed): 15 Volt-Amperes. Resistance 
(initial): 200 Milliohms. Peak Breakdown 
Voltage: 250 VDC. Operate Time: 0.5 
mSec. Max. Release Time: 0.5 mSec Max. 
Operating Parameters — Tempera¬ 
ture -40°C to +85°C. Shock: lOOG 
Max. 8 ±1 mSec. 1/2 Wave. Insulation 
Resistance: lO^o ohms min. Capacitance: 


0.2 picofarad. Nominal Coil Voltage: 5/6, 
12/15. Must Operate Voltage: 3.8, 9.6. 
Must Release Voltage; 0.5, 1.0. 

Physical Characteristics—Contact Con¬ 
figuration: lA Environmental Protection: 
Enclosed for extended life and cleaning. 


Con- 

Norn. 

Max. 

Coil 


tact 

Volt- 

Volt- 

Resist. 

Part 

Form 

age 

age 

±10% A 

Number 

1ASPST 

5/6 

19 

500 

818-101 

NO 

12/15 

24 

800 

818-102 


802/803 SERIES 




nm rj\ 

--j,200|—.400—|.200j-j- 

__.970_ J 

Max. ^ 


The 802 and 803 are sub-miniature reed 
relays in a Single-Inline package. They 
are both available in a 1 Form A con¬ 
figuration and are P.C. mountable. Con¬ 
tact ratings of 200 volts DC with total 
power handling of 10 watts is standard. 


Contact 

Form 

Nominal 

Voltage 

coil 

Resistance 
±10% A 

Part 

Number 


5/6 

500 

802-101 

1A 

12/15 

500 

802-102 


24 

2000 

802-103 


5/6 

125 

802-104 

En¬ 

5/6 

500 

803-101 

closed 

12/15 

500 

803-102 

1A 

24 

2000 

803-103 


5/6 

125 

803-104 


SUB-MINIATURE RR 
804/806 SERIES 

% 



The 804 and 806 sub-miniature reed 
relays come in a 1 Form A configuration. 
Both relays are P.C. mountable and are 
completely enclosed for environmental 
protection, extended life and easy clean¬ 
ing. Call Wabash Magnetics for complete 
details. 

SPECIFICATIONS - Contact Ratings: 

(max.) 200 VDC, 0.5 Amp (switching), 1.0 
Amp (carry), 10 Watts DC, 15 V-A (AC sup¬ 
pressed), 250 Volts peak breakdown, 200 
milliohms max. initial contact resistance. 
Temperature: -i-85°Cto -40°C. Shock: 
30 (5 max., 11 ± 1 mSec. Vibration: 10 G 
max. @ 0 to 1700 Hz. Insulation Resis¬ 


tance: lO^^ohms min. Capacitance: 0.5 pf. 
Life Expectancy: 100 x lO^operations at dry 
ckt.; 50 X 10® operations at signal levels; 
20 X 10®operations at rated load. 


Con¬ 

tact 

Form 

Norn. 

Volt- 

age 

Max. 

Volt¬ 

age 

Coil 
Resist. 
±10% A 

Part 

Number 


5/6 

8 

60 

804-101 

1A 

12/15 

18 

370 

804-102 


24 

27 

950 

804-103 


5/6 

12 

500 

806-101 

1A 

12/15 

24 

1200 

806-102 


24 

38 

2000 

806-103 


SUB-MINIATURE DRY REED RELAYS 
807/808 SERIES 









I MAX. I 



Con¬ 

tact 

Form 

Norn. 

Volt¬ 

age 

Max. 

Volt¬ 

age 

Coil 
Resist. 
±10% A 

Part 

Number 

Con¬ 

tact 

Form 

Norn. 

Volt¬ 

age 

Max. 

Volt¬ 

age 

Coil 
Resist. 
±10% A 

Part 

Number 


5/6 

8 

200 

807/808-211 


5/6 

13 

350 

807/808-101 

IBt 

12/15 

16 

800 

807/808-212 

1A 

12/15 

24 

1200 

807/808-102 


24 

32 

2000 

807/808-213 


24 

39 

3200 

807/808-103 


5/6 

8 

125 

807/808-316 


5/6 

10 

200 

807/808-201 

ict 

12/15 

16 

500 

807/808-317 

2A 

12/15 

20 

800 

807/808-202 

* 

24 

32 

2000 

807/808-318 


24 

32 

2000 

807/808-203 


* (lAlB guarantee break-before-make) 


Contact Forms Available: 1, 2, 3 Pole. Forms A, B, & C. 


B-1652 


For manufacturers’ sales offices, see yellow pages 
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WABASH MAGNETICS - The Reed Relay Specialist 


MINIATURE DRY REED RELAYS 
827/828 SERIES 






Con¬ 

tact 

Form 

Norn. 

Volt¬ 

age 

Max. 

Volt¬ 

age 

Coil 
Resist. 
±10% A 

Part 

Number 


Norn. 

Volt¬ 

age 

Max. 

Volt¬ 

age 

Coil 
Resist. 
±10% A 



5/6 

22 

500 

827/828-101 


5/6 

8 

200 

827/828-211 

1A 

12/15 

28 

800 

827/828-102 

IBt 

12/15 

16 

800 

827/828-212 


24 

44 

2000 

827/828-103 


24 

32 

2000 

827/828-213 


5/6 

14 

200 

827/828-201 


5/6 

8 

60 

827/828-316 

2A 

12/15 

29 

800 

827/828-202 

ict 

12/15 

16 

240 

827/828-317 


24 

46 

2000 

827/828-203 

* 

24 

32 

960 

827/828-318 


* (lAlB guarantee break-before-make) 

Contact Forms Available: 1, 2, 3, 4, & 6 Poles. Forms A, B, & C including magnetic 
latchers. 


SPECIFICATIONS — Contact Ratings: (max.) 200 VDC, 150 VAC, 0.5 Amp (switching), 
3 Amp (Carry), 10 Watts DC, 25 V-A (AC suppressed), 300 Volts peak breakdown, 200 
milliohms max. initial contact resistance. Temperature: -40°C to +85°C. SJiock: 
30 G max., 11 ±1 mSec. Vibration: 10 G max. @ 0 to 1700 Hz. insulation Resistance: 
10’ Ohms min. Capacitance: 0.5 pf. Life Expectancy: 100 x 10^ ops @ dry ckt.; 50 x 
10* ops @ signal levels; 20 x 10* ops @ rated load. 


MINIATURE DRY REED RELAYS 
837/838 





Con¬ 

tact 

Form 

Norn. 

Volt¬ 

age 

Max. 

Volt¬ 

age 

Coil 
Resist. 
±10% A 

Part 

Number 

Con¬ 

tact 

Form 

Norn. 

Volt¬ 

age 

Max. 

Volt¬ 

age 

Coil 
Resist. 
±10% A 

Part 

Number 


5/6 

22 

500 

837/838-101 


5/6 

8 

200 

837/838-211 

1A 

12/15 

28 

800 

837/838-102 

IBt 

12/15 

16 

800 

837/838-212 


24 

44 

2000 

837/838-103 


24 

32 

2000 

837/838-213 


5/6 

14 

200 

837/838-201 


5/6 

8 

60 

837/838-342 

2A 

12/15 

29 

800 

837/838-202 

ict 

12/15 

16 

240 

837/838-343 


24 

46 

2000 

837/838-203 

* 

24 

32 

960 

837/838-344 


* (lAlB guarantee break-before-make) 

Contact Forms Available: 1, 2, 3, 4, & 6 Pole. Forms A, B, & C Including magnetic 
latchers. 

SPECIFICATIONS — Contact Ratings: (max.) 200 VDC, 150 VAC, 0.5 Amp (switching). 
3 Amp (carry), 10 Watts DC, 25 V-A (AC suppressed), 300 Volts peak breakdown, 200 
milliohms max. initial contact resistance. Temperature: -40°C to +85°C. Shock: 
30 G max., 11 ±1 mSec. Vibration: 10 G max. @ 0 to 1700 Hz. Insulation Resistance: 
10’ Ohms min. Capacitance: 0.5 pf. Life Expectancy: 100 x 10* ops @ dry ckt.; 50 x 
10* ops @ signal levels; 20 x 10* ops @ rated load. 


STANDARD REED RELAYS 
842/843 SERIES 



846/847 SERIES 




* Spacing not available in 1 pole package. 


L 2.625 J 


i MAX. 





IT 

1 1 Lk. 


2.200*- 

1* -2.400 



II h-2.00 

1 *- 2.20 

1 ^- 2 .- 


nr 

2.000-111 

-. 200 *- il 

.400-n 


The relays shown here are just a sampling of the many designs and 
configurations manufactured by Wabash Magnetics as standard products. We 
also offer design assistance and custom designed relays through our fully 
staffed engineering department. Should you require a custom designed relay, 
here are some parameters to consider: 

U.L. and C.S.A. Recognition 

Several relay series are recognized under the Component Program of 
Underwriters’ Laboratories. MostoftheserelaysalsohaveC.S.A. recognition. 
Regardless of which series you are interested in, Wabash can help you obtain 
the U.L. or C.S.A. recognition your design requires. 

Wabash Magnetics 

1st & Webster Streets, Wabash, Indiana 46992 
(219) 563-2191 TWX: 810-290-2722 FAX: 219-563-1652 


Con- 

Norn. 

Max. 

Coil 


Con- 

Norn. 

Max. 

Coil 


tact 

Volt- 

Volt- 

Resist. 

Part 

tact 

Volt- 

Volt- 

Resist. 

Part 

Form 

age 

age 

±10%A 

Number 

Form 

age 

age 

±10% A 

Number 


5/6 

22 

150 

842/843-101 


5/6 

9 

100 

842/843-209 

1A 

12/15 

45 

600 

842/843-102 

IBt 

, 12/151 

18 

400 

842/843-211 


24 

90 

2400 

842/843-103 


24 

36 

1600 

842/843-213 


48 

175 

9000 

842/843-104 


48 

72 

6400 

842/843-215 


5/6 

20 

100 

842/843-201 


6 

9 

100 

842/843-311 

2A 

12/15, 

41 

400 

842/843-202 

ict 

12 

18 

400 

842/843-315 


24 

82 

1600 

842/843-203 

* 

24 

36 

1600 

842/843-319 


48 

165 

6400 

842/843-204 


48 

72 

6400 

842/843-323 


* (lAlB guarantee break-before-make) 

Contact Forms Available: 1, 2, 3, 4, 5, 6, 8, & 12 Pole. Forms A, B, & C including 
magnetic latchers. 

SPECIFICATIONS — Contact Ratings: 400 VDC, 250 VAC. 1.5 Amp (switching) 6 Amp 
(carry), 25 Watts, 40 V-A (AC suppressed) 50 milliohm max. initial contact resistance 
500 volts peak breakdown. Temperature: -40°C to -h85°C. Shock: 30 G max., 11 
±1 mSec. Vibration: 10 G max.@ 0-1700 Hz. Insulation Resistance: 10’ Ohms min. 
Capacitance: 1.5 pf. Life Expectancy: Dry ckt, 100 x 10* ops; signal level, 50 x 10* 
ops; rated power, 20 x 10* ops. 

Available to 12 form A. True form C also available. 


Con¬ 

Norn. 

Max. 

Coil 


Con¬ 

Norn. 

Max. 

Coil 


tact 

Volt¬ 

Volt¬ 

Resist. 

Part 

tact 

Volt¬ 

Volt¬ 

Resist. 1 

Part 

Form 

age 

age 

±10%A 

Number 

Form i 

age 

age 

±10% A 

Number 


5/6 

22 

150 

846/847-101 


5/6 

9 

100 

846/847-209 

1A 

12/15 

45 

600 

846/847-102 

IBt 

12/15 

18 

400 

846/847-211 


24 

90 

2400 

846/847-103 

24 

36 

1600 

846/847-213 


5/6 

20 

100 

846/847-201 






2A 

12/15 

41 

400 

846/847-202 







24 

82 

1600 

846/847-203 







Contact Forms Available: 1 & 2 Pole. Forms A, B, & C including magnetic latchers. 
SPECIFICATIONS — Contact Ratings: 400 VDC, 250 VAC, 1.5 Amp (switching) 6 Amp 
(carry), 25 Watts, 40 V-A (AC suppressed) 75 milliohm max. initial contact resistance 
500 volts peak breakdown. Temperature: -o40°C to +85°C. Shock: 30 G max., 
11 ±1 mSec. Vibration: 10 G max. @ 0-1700 Hz. Insulation Resistance: 10’ Ohms 
min. Capacitance: 1.5 pf. Life Expectancy: Dry ckt, 100 x 10* ops; signal level, 50 x 
10* ops; rated power, 20 x 10* ops. 

True form C also available. 


Prints and specifications, if available, are the best design tool. The minimum information 
required for Wabash to design a relay is: 

Mechanical Specifications 

• Maximum length 

• Maximum width 

• Maximum height above P.C. board 

• Pin configuration 

• Open or covered 

• Type of environment relay will be 
exposed to 

• End Use 


Electrical Specifications 

• Switch configuration 

• Nominal voltage 

• Must operate voltage or current 

• Must release voltage or current 

• Coll resistance 

• Switching current 

• Contact resistance 

• Carry current 

• U.L. recognition required 

• Special considerations (ESS, low 
thermal, high insulation resistance, etc.) 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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Solenoids 


Over 400 choices of standard solenoid designs are available off-the-shelf. But, 
if none of these meet your unique requirements, we’ll provide you with custom 
engineered prototypes fast. Either way, Lucas Ledex Inc. offers you the widest 
variety of solenoids for your design. Request solenoid catalog. 



Rotary Solenoids 

Step-turn-index-lock-punch-lift. For millisecond-fast, high torque and 
endurance, specify a Lucas Ledex rotary solenoid. Nine basic sizes, right or 
lefthand strokes from 10 to 110 degrees. Torque output to 117 pound-inches. Life 
of over 100 million cycles with endurance engineered models. Four standard 
sizes of Magton rotary solenoids produce high torque with no axial 
displacement. Standard angular strokes: 60°, 45°, and 30°, either CW or CCW. 
Can be modified. Long operating life: 100 million cycles. 




Linear Solenoids 

Short-medium-long strokes are all available from one source—Lucas Ledex 
Inc. Choose our low profile flat face push/pull for high force/short stroke, our low 
profile conical face push/pull for medium force/stroke, and our tubular solenoids 
for long strokes. New Series 20 tubular solenoids provide 50 million actuations, 
quiet operation, push or pull, and economy—available from stock. Rugged 
construction provides accurate repeatability after long usage. Our tubular 
solenoids have built-in impact cushions to absorb energy at the end of the 
stroke and electroless nickel plated plungers for longer life. 





Magnetic Latching Solenoids 

Magnetic latching solenoids use permanent magnets coupled with conventional 
rotary, tubular, low profile, or open frame solenoids, to hold the plunger in an 
open or closed position without current drain. A momentary pulse releases the 
latch. Memory is retained during power loss. 

Stepping Solenoids 

Step 10-15-20 or 30 degrees with the highest torque in a stepping solenoid—the 
Series 50-L. Square wave pulse drives either the unidirectional or bidirectional 
model for 10,000,000 steps with a non-accumulative accuracy of ± 1 °. Direct 
couple for mechanical ease and avoid linkages. Can be manually overridden in 
case of power failure. 

Proportionai Solenoids 

Open loop/closed loop, variable position sensing is now possible by using our 
proportional solenoid with our controller for smooth, accurate response. 
Hydraulic systems can use our wet plunger type which requires no dynamic 
seals and provides up to 50 pounds force. Do away with pilot stages and 
expensive servo valves. 

Open Frame Solenoids 

TDS Series open frame solenoids for large volume OEM applications are 
available at competitive prices in 34 standard configurations. Lucas Ledex 
D-Frame solenoids are dependable and reliable. Eight standard models are 
available from stock with strokes up to 1.25". Quick connect terminals and class 
“B” coils are standard. 

Soft Shift® and Custom Designed Solenoids 

Soft Shift solenoids give variable speed control, from snap action to quiet 
variability. Variable positioning with electronic control. 

Typical custom designed solenoids include dot matrix and printhammer models. 

Request complete line soienoid catalog. 

Lucas Ledex Inc. 

P.O.Box 427 

Vandalia, Ohio 45377-0427, U.S.A. 

Call 513-898-3621 
FAX: 513-898-8624 


For the name of your nearest Lucas Ledex representative, 

call toll free 1 -800-999-0009. (in Canada 1 -800-344-7788) 
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selection 

guide 



SOLENOIDS 


1 

^ f 11 IB 

m . — —. 

1 

Linear 


Proper- 

Stepping 

1 _ _ 

.hIPI 


Frame Type 



tional 

Unidirec- 

Bidirec- 

Manufacturer 

Hiliri 

Model/Series 

c 

D 

Tubular 

Rotary 

(Servo) 

tional 

tional 

Bicron 

B-1657 


V 


V 

V 




Deltrol Controls 

B.1658 

C1, C2, C3, 

C6, C7, C8, C9 
MED 

D11, D22, D28, D2, 
D3HD, D4, D4HD 

V 

V 

V 





Electro-Mechanisms 

B.1662 

SP; PO 

SP-100; PO-100 
TSP; TPO30-55 

V 

V 


V 





Electronic Specialty 

B-1664 




V 

V 




Liberty Controls 

B-1665 

L 

V 

V 

V 





Lucas Ledex Inc. 

B-1666 



V 

V 

V 


V 

V 

Regdon 

B-1670 

5U5, 5U7 

R7X9, R8X7, R8X12 
GRFY+AW 

809, 827, 930 

V 

box 

V 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 



BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 PM. ARE SHIPPED THE SAME DAY 

W (213)452^1229 W 


TOGGLE SWITCHES! 

I I 


PHOTOELECTRICS 1 


LIQUID LEVEL 
CONTROLS 



CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
5 Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-T rol 

Fujitsu 

Gordos 

Graybill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 
Telemecanique 
Theta-J 
T riridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

Triad 

U.T.C. 

WIRE, WIRING 
DEVICES a HWR. 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 




POTS a RESISTORS 

Alpha 

INDICATORS, 

Clarostat 

Belden 

LAMPS a LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

lEE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 


__ r OVER 8,000,000 REL AYS & SWITCHES IN STOCK 

r MASTER DISTRIBUTORS JSTOPL MASTER DISTRIBUTORS 


(415)835-1500 


1026 6th Avenue 
Oakland, CA 94606 


(213) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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4550 


SOLENOIDS 


4550 


LINEAR MOTION 
SOLENOIDS 

INFORMATION 




BICRON^ 


Working With You—For You 


IMPORTANT ADVANTAGES 
FOR YOUR PRODUCT 

• High Performance at High Continuous Duty- 
Power Levels 

• Tough—Durable—Dependable 

• Exceptional Force per Size 

• Harsh Environment Applications 

• Mil-S-4040 Capability 

• Value Priced 


WITH BICRON 

• Custom Designed Products at Standard Product 
Prices 

• Personal Indepth Commitment 

• Design Engineer Assigned to Your Project Until 
Completion 

• Fast Prototype Deliveries 

• Capacity to Meet Your Most Demanding Production 
Runs 

• Proven Computer Aided Designs 

• State of the Art Machining and Tooling Facilities 

• 25 Years Solenoid Product Know-How 


QUALITY/RELIABILITY DESIGNED 
INTO BICRON SOLENOIDS: 



FOR YOUR DESIGN 

• Custom Designed Configurations to 

• Your Requirements 

- Power 

- Envelope 

- Temperature 

- Submersible 

• Your Construction 

- Box Frames 

- C Frames 

- Tubular Frames 

- Poppet Valves 

• Your Insulation Systems 

- Including Class H 


CUSTOM SOLENOIDS 

We provide the expertise you expect 
and the delivery you require. 



A selection of products produced for many of our 
OEM customers. 


FOR TECHNICAL ASSISTANCE 
CALL 203/824-5125 
FAX 203/824-1137 

FREE LITERATURE AVAILABLE 

Application and Design Notes 
Specification Guidelines 

Bicron Electronics Co. 

100 Barlow Street 
Canaan, CT. 06018 
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DEUTROL SOLENOIDS 


MADE 


IN U.S.A. SEE SECTION 4500 FOR RELAYS 


C-rPULL TYPE 


L =13/16 
H =7/16 
W =23/64 
WIRE LEADS 


NOTE: Standard Intermittent duty at nominal 
voltage is 25%, maximum on time is 30 seconds. 
Approx. 35 sq. in. heat sink is required. 


Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53704-82 

12VDC 

Cont. 

50 

3W 

53704-83 

24VDC 

Cont. 

200 

3W 

53704-88 

12VDC 

Int. 

12.2 

12W 

53704-89 

I 24VDC 

Int. 

1 50 

12W 


STROKE (INCHES) FORCE (OUNCES) 



L = 63/64 
H =17/32 
W =31/64 
WIRE LEADS 


C-2 PULL TYPE 


NOTE: standard Intermittent duty at nominal 
voltage is 25%, maximum on time Is 30seconds. 
Approx. 50 sq. in. heat sink is required. 



53702-82 

53702-83 

53702-88 

53702-89 


Volts/ 

Type 

Duty 

12VDC 

Cont. 

24VDC 

Cont. 

12VDC 

Int. 

24VDC 

Int. 


STROKE (INCHES) FORCE (OUNCES) 


L = 7/32 
H =11/16 
W =19/32 
WIRE LEADS 


C-3 PULL TYPE 


. 1 

Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53725-82 

12VDC 

Cont. 

25 

6W 

53725-83 

24 V DC 

Cont. 

100 

6W 

53725^8 

12VDC 

Int. 

6.2 

24W 

53725-89 

24 V DC 

Int. 

25 

24W 




C-6 PULL TYPE 


L = 1-1/8 

W = 55/64 

H = 1-17/64 

.187 QUICK CONNECT/SOLDER TERMINALS 


NOTE: Standard intermittent duty cycle at 
nominal voltage is one (1) minute on and 
three (3) minutes off. 


C-7 PULL TYPE 

L = 1-9/64 
W =1-1/16 
H =1-13/32 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 


STROKE (INCHES) FORCE (OUNCES) 


DC Cont. 
DC Int. 
AC Cont. 
AC int. 


STROKE (INCHES) FORCE (OUNCES 



1/16 

1/8 

3/16 

1/4 

DC Cont. 

19 

8 

5 

3 

DC Int. 

28 

12 

8 

5 

AC Cont. 

17 

12 

10 

8 

AC Int. 

30 

22 

19 

17 


NOTE: Standard intermittent duty cycle at nominal voltage is three 
(3) minutes on and nine (9) minutes off. 

Y117¥ TP¥l fl¥ all dimensions are nominal 


53634-83 

53635-83 

53637-94 

53638-94 



DELTROL /»^/.D/ME/VS/OA 

DonttPols / 0 

2745 S. 19th Street, Milwaukee, Wisconsin 53215 
Phone (414) 671-6800, Telex 2-6871, Fax (414) 671-6809 
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4550 


SOLENOIDS 


4550 


DELTROL SOLENOIDS 


MADE 


IN U.S.A. SEE SECTION 4500 FOR RELAYS 


C-8 PULL TYPE 

L =1-3/16 
W = 1-9/32 
H = 1-11/16 
.187 QUICK CONNECT/ 
SOLDER TERMINALS 


NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 



Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53713-82 

24VDC 

Cont. 

93.3 

6.5W 

53713-88 

24VDC 

Int. 

37.5 

16W 

53712-84 

120 VAC 

Cont. 

346 

9.5VA 

53712-90 

120 VAC 

Int. 

151 

25VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

DC Cont, 

20 

11 

7 

5 

DC Int. 

42 

27 

19 

14 

AC Cont, 

16 

11 

10 

9 

AC Int. 

32 

24 

21 

20 



C-9 PULL TYPE 


L = 1-1/16 

W = 1-3/8 

H = 1-13/16 

.187 QUICK CONNECT/SOLDER TERMINALS sink required. 


NOTE: Standard intermittent duty cycle 

at nominal voltage is three (3) minutes on 
and nine (9) minutes off. AC intermittent 
duty cycle is one (1) minute on and four 
(4) minutes off. Approx. 10 sq. in. heat 


Stock No. 

Volts/ 

Type 



Power 

53676-83 

24VDC 

Cont. 

66.5 

8.6W 

53677-83 

24VDC 

Int. 

37.6 

15.5W 

53673-94 

120 V AC 

Cont. 

240 

13.7VA 

53674-94 

120 VAC 

Int. 

84.1 

52VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

1/2 

DC Cont. 

26 

17 

12 

9 

3 

DC Int. 

42 

28 

22 

16 

5 

AC Cont. 

21 

16 

15 

14 

10 

AC Int. 

54 

43 

39 

37 

27 



D-11 PULL TYPE 


L = 1-27/32 

W = 15/16 

H = 1-3/16 

.187 QUICK CONNECT/SOLDER TERMINALS 


NOTE: Standard intermittent duty cycle 
at nominal voltage is three (3) minutes on 
and nine (9) minutes off. 


Stock No. 

Volts/^ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53736-81 

12VDC 

Cont. 

18 

8W 

53736-82 

24VDC 

Cont. 

72 

8W 

53736-87 

12VDC 

Int. 

8 

18W 

53736-88 

24VDC 

Int. 

32 

18W 

53738-84 

120V AC 

Cont. 

200 

12VA 

53738-90 

120V AC 

Int. 

85 

42VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

1/2 

3/4 

DC Cont. 

38 

28 

16 

11 

4 

3 

DC Int. 

55 

40 

24 

22 

10 

6 

AC Cont. 

14 

12 

9 

8 

7 

6 

AC Int. 

45 

25 

20 

18 

15 

14 



D-22PULL TYPE 


L = 
W = 
H = 


1-1/4 

3/4 

3/4 


.187 QUICK CONNECT/SOLDER TERMINALS heat sink required. 


NOTE: Standard intermittent duty cycle 
at nominal voltage is 25% with three (3) 
minutes max. on and nine (9) minutes min. 
off in a repetitive cycle. Approx. 10 sq. in. 


Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53723-81 

12VDC 

Cont. 

35 

4.2W 

53723-82 

24VDC 

Cont. 

141 

4.2W 

53723-87 

12VDC 

Int. 

14.8 

9.6W 

53723-88 

24VDC 

Int. 

60 

9.6W 

53724-84 

120 VAC 

Cont. 

1,090 

6.5VA 

53724-90 

120 VAC 

Int. 

724 

8.5VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

3/8 

DC Cont. 

9 

4 

2-1/2 

1-3/4 

1 

DC Int. 

20 

10 

6 

4 

2 

AC Cont. 

6 

3-1/2 

2-3/4 

2-1/2 

1-3/4 

AC Int. 

8-1/2 

5-1/2 

4 

3-1/2 

2-1/2 
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4550 


SOLENOIDS 


4550 


DELTROL SOLENOIDS 1nu!s.A. see section 4500 for RELAYS 



L = 1-9/16 
W =1-7/16 
H =1-5/8 


NOTE: Standard Intermittent duty cycle at 
nominal voltage Is three (3) minutes on and 
nine (9) minutes off. 


D-2 PULL TYPE 



Coil 



Duty 

Resist. 

(Ohms) 


53728-81 

12VDC 

Cont. 

13.6 

10.5W 

53728-82 

24VDC 

Cont. 

54.7 

10.5W 

53728-87 

12VDC 

Int. 

4.92 

29W 

53728-88 

24VDC 

Int. 

20.0 

29W 

53729-84 

120 V AC 

Cont. 

139 

13VA 

53729-90 

120VAC 

Int. 

47.0 

44VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 



1/2 

3/4 

DC Cont. 

84 

50 

34 

23 

8 

4 

DC Int. 

122 

97 

74 

56 

21 

9 

AC Cont. 

27 

20 

17 

16 

14 

5 

AC Int. 

69 

56 

50 

45 

36 

15 



= 1-3/4 
= 1-7/16 
= 1-5/8 


NOTE: Standard Intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 


D-3HD PULL TYPE 



Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53732-81 

12VDC 

Cont. 

12.8 

11.2W 

53732-82 

24VDC 

Cont. 

51.5 

11.2W 

53732-87 

12VDC 

Int. 

5.3 

27W 

53732-88 

24VDC 

Int. 

21.4 

27W 

53733-84 

120VAC 

Cont. 

109 

20VA 

53733-90 

120 V AC 

Int. 

27 

115VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

1/2 

3/4 

DC Cont. 

110 

72 

45 

31 

10 

4 

DC Int, 

150 

124 

96 

72 

25 

10 

AC Cont. 

35 

26 

23 

22 

21 

13 

AC Int. 

112 

88 

80 

78 

68 

40 



NOTE: Standard intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 


DA PULL TYPE 


1 - •' .. 1 

Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53717-81 

12VDC 

Cont. 

12.3 

11.5W 

53717-82 

24 V DC 

Cont. 

50.4 

11.5W 

53717-87 

12VDC 

Int. 

3.0 

47.6W 

53717-88 

24VDC 

Int. 

12.3 

47t6W 

53718-84 

120 VAC 

Cont. 

133 

11.5VA 

53718-90 

120 VAC 

Int. 

37 

60VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

1/2 

3/4 

DC Cont. 

94 

66 

46 

34 

14 

7 

DC Int. 

142 

122 

106 

92 

52 

30 

AC Cont. 

12 

10 

9 

9 

10 

13 

AC Int. 

44 

38 

34 1 

32 

38 

46 


NOTE: Standard Intermittent duty cycle at 
nominal voltage is three (3) minutes on and 
nine (9) minutes off. 


DELTROL 



D-4HD PULL TYPE 


! 

_ Coil _ 1 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53719-81 

12VDC 

Cont. 

12.1 

11.7W 

53719-82 

24VDC 

Cont. 

49.2 

11.7W 

53719-87 

12VDC 

Int. 

3.8 

38W 

53719-88 

24VDC 

Int. 

15.2 

38W 

53720-84 

120 VAC 

Cont. 

72.4 

32VA 

53720-90 

120 VAC 

Int. 

19.1 

170VA 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

1/2 

3/4 

DC Cont. 

116 

85 

60 

42 

16 

8 

DC Int. 

160 

136 

114 

98 

46 

26 

AC Cont. 

24 

20 

19 

18 

21 

24 

AC Int. 

84 

72 

64 

60 

66 

76 


ALL DIMENSIONS ARE NOMINAL. 


oontinols 19 0.0. 
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4550 


SOLENOIDS 


4550 


DEIITROL SOLENOIDS 


MADE 

IN U.S.A. SEE SECTION 4500 FOR RELAYS 


MED-8 X 1 


Dia. = 1/2 
L = 1 





Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53762-81 

12VDC 

Cont.-Pull 

36 

4W 

53762-87 

12VDC 

Int.-Pull 

12 

12W 

53762-82 

24VDC 

Cont.-Pull 

139 

4W 

53762-88 

24VDC 

Int.-Pull 

48 

12W 

53766-82 

24VDC 

Cont.-Push 

139 

4W 

53766-88 

24VDC 

Int.-Push 

48 

12W 


NOTE: Standard Intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 

Mtg. Thread Size: 3/8 — 32 x 1/4” L. 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

DC Cont. 

4 

2 

1-1/4 

1 

DC Int. 

7 

4 

3 

2-1/2 



PUSH TYPE PULL TYPE 


MED-8 X 1-1/2 





Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53764-81 

12VDC 

Cont.-Pull 

29 

5W 

53764-87 

12VDC 

Int.-Pull 

9.6 

15W 

53764-82 

24VDC 

Cont.-Pull 

115 

5W 

53764-88 

24VDC 

Int.-Pull 

38.4 

15W 

53768-82 

24VDC 

Cont.-Push 

115 

5W 

53768-88 

24 V DC 

Int.-Push 

38.4 

15W 


Dia. = 1/2 
L = 1-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 

Mtg. Thread Size: 3/8 — 32 x 1/4” L. 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

5/16 

DC Cont. 

4-1/2 

2-1/2 

2 

1-3/4 

1-1/2 

DC Int. 

9 

6 

4-1/2 

4 

3-1/2 



PUSH TYPE PULL TYPE 


IVIED-12X 1-1/2 





Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53751-81 

12VDC 

Cont.-Pull 

25 

6W 

53751-87 

12VDC 

Int.-Pull 

10 

15W 

53751-82 

24VDC 

Cont.-Pull 

100 

6W 

53751-88 

24VDC 

Int.-Pull 

40 

15W 

53761-81 

12VDC 

Cont.-Push 

25 

6W 

53761-87 

12V DC 

Int.-Push 

10 

15W 

53761-82 

24VDC 

Cont.-Push 

100 

6W 

53761-88 

24VDC 

Int.-Push 

40 

15W 


Dia. = 3/4 
L = 1-1/2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 

Mtg. Thread Size: 9/16 — 18 x 3/8” L. 


STROKE (INCHES) FORCE (OUNCES) 


— 

1/16 

1/8 

3/16 

1/4 

3/8 

1/2 

DC Cont. 

18 

10 

6-1/2 

5 

3 

2 

DC Int. 

32 

22 

15 

12 

7-1/2 

5-1/2 



PUSH TYPE PULL TYPE 


MED-16X 1-1/8 





Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53754-81 

12VDC 

Cont.-Pull 

19 

8W 

53754-87 

12VDC 

Int.-Pull 

7.5 

19W 

53754-82 

24VDC 

Cont.-Pull 

75 

8W 

53754-88 

24VDC 

Int.-Pull 

30 

19W 

53759-82 

24VDC 

Cont.-Push 

75 

8W 

53759-88 

24VDC 

Int.-Push 

30 

19W 


Dia. = 1 
L = 1-1/8 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 

Mtg. Thread Size: 3/4 — 16 x 3/8” L. 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

3/8 

DC Cont. 

38 

17 

10 

7 

4 

DC Int. 

77 

46 

25 

16 

6 



PUSH TYPE PULL TYPE 


MED-16x2 





Coil 

Stock No. 

Volts/ 

Type 

Duty 

Resist. 

(Ohms) 

Power 

53753-81 

12VDC 

Cont.-Pull 

15 

low 

53753-87 

12VDC 

Int.-Pull 

6 

24W 

53753-82 

24VDC 

Cont.-Pull 

60 

10W 

53753-88 

24VDC 

Int.-Pull 

24 

24W 

53757-81 

12VDC 

Cont.-Push 

15 

low 

53757-87 

12VDC 

Int.-Push 

6 

24W 

53757-82 

24VDC 

Cont.-Push 

60 

10W 

53757-88 

24VDC 

Int.-Push 

24 

24W 


Dia. = 1 
L- = 2 

NOTE: Standard intermittent duty 
cycle is one (1) minute on and three 
(3) minutes off. 

Mtg. Thread Size: 3/4 — 16 x 3/8” L. 


STROKE (INCHES) FORCE (OUNCES) 



1/16 

1/8 

3/16 

1/4 

3/8 

1/2 

5/8 

DC Cont. 

57 

35 

24 

17 

11 

8 

6 

DC Int. 

80 

58 

46 

37 

27 

20 

15 



PUSH TYPE PULL TYPE 


DELTROL 
oontjpols I & 


ALL DIMENSIONS ARE NOMINAL. 
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4550 


SOLENOIDS 


4550 


electro-mechanisms 

▼ I N C O R P O R AT E D 


P.O BOX A FAX (818) 303-2189 

AZUSA, CALIF. 91702 
AREA CODE (818) 359-2535 


MINI-SOLENOID 

ACTUATORS 


SP SERIES 
PUSH TYPE 





ifca 




t-H 


' M 
t - 

-@4 

IT- 

F 


- B ± 



TAPPED (2) STD 

__ 

PUSH ROD 



r-Ui^ 

— 1 -’ ’-' _: 

1— H -4*- J -*] 



3, 6,12, 24, 48 VDC 


Frame; . C1006 Iron — Cad-ll Plated 

Core: . C1002 Electroless Nickel Plated 

Plunger: .. C1002 Electroless Nickel Plated 

Wire: . 130°C Magnet Wire 

Termination: . Heavy Leads — PVC, Type BU, 5" 

Terminals — Solder Lugs 

Tape: . Mylar 

Bobbin: . 30% Glass Filled Nylon 

Tip; . Delrin 

Pushrod; . Phosphor Bronze 

Tol: . XXX ±.005 


SPECIFICATIONS 

Note; Dimension L is shown with solenoid in energized position. Return Spring and Delrin Tip are Standard on all SP Series. 


■ 

H 

■ 

B 

B 

B 

B 

H 

1 

1 

I 

B 

■ 




BaBI 














B 

mi 

B9i 


■1 


BEB 

H9i 



El 

10^ 



1^ 



0^ 

m 

B 

■1 



wm 


BOi 

BOB 


1^1 

wm 

1^ 













H 

3QQ 

B^H 







OH 










BOB 


BBBI 

msm 






i!g| 









BOB 

■a 


l^fll 



BU 



^^1 








ESI 


■B 

mm 


BOB 


Standard Coils 105°C, Hi Temp Available. * Max Stroke, Standard Pushrod length. 


PO SERIES 
PULL TYPE 






Frame: . C1006 Iron —Cad-ll Plated 

Core: . C1002 Electroless Nickel Plated 

Plunger: . C1002 Electroless Nickel Plated 

Wire: . 130°C Magnet Wire 

Termination: . Heavy Leads — PVC, Type BU, 5" 

Terminals — Solder Lugs 

Tape: . Mylar 

Bobbin: . 30% Glass Filled Nylon 

Tip: . Delrin 

Pushrod: . Phosphor Bronze 

Tol: . XXX ±.005 


SPECIFICATIONS 

Note: Dimension L is shown with solenoid in energized position. 


Part 

No. 

A 

B 

E 

F 

H 

1 

j 

K 

L 

M 

0 

P 

R 

S 

Max. 

Stroke 

Weight 

Oz. 

Tapped 

Holes 

Wattage 

Norn. 

PO-25 

.548 

.236 

.100 

.298 

V4 

.136 

1/8 

* 

.672 

.180 

.100 

.025 

.062 

.031 

1/4 

.1 

1-72 

IQIB 

PO-37 

.820 

.360 

.150 

.430 


V 4 


1/4 

.892 

.250 

.150 

.051 

.075 

.031 

3/8 

.3 

1-72 

mm 

PO-50 

.980 

.488 

.187 

.530 

Vz 

% 



1.074 

.285 

.200 

.063 

.106 

.063 

1/2 

.7 

1-72 


PO-62 

1.215 

.600 

.250 

.691 

5/8 

JT 

1/4 


1.340 

.391 

.200 

.063 

.094 

.063 

5/8 

1.2 

4-40 

B 

PO-75 

1.621 

.730 

.306 

.838 

5/8 

A 

1/4 

1/2 

1.797 

.473 

.200 

.063 

.094 

.063 

3/4 

2.7 

4-40 

HI 


Standard Coils 105°C, Hi Temp Available. 


SPECIALS 

EJLECTRO-MECHANISMS, INC., is completely equipped, both engineering and production wise, 
to supply you with variations of our solenoids that you might need for your application. We are 
also capable of designing special types that you might need within the size range of our products. 
We would appreciate the opportunity to help you solve design and application problems you may 
have in the area of miniature solenoid actuators. 


The force charts below represent three different duty 
cycles. . 

Nominal voltage represents continuous duty. 

2X Nominal voltage represents a 25%, intermittent duty 
cycle 4X Nominal voltage represents a 6% intermittent 
duty'cycle. 

The duty cycle consists of two factors: 

1. Percentage of time solenoid is energized in one com¬ 
plete operating cycle. 


(Ref: DUTY CYCLE = 


Time On 


-X 100) 


Time On + Time Off 
2. Length of time of the longest single energization in 
one complete operating cycle. 


SP18 SP-25 



SP-37 



SP-62 




All forces shown are at 25° ambient. For use at higher 
ambient temperatures use the chart below to determine 
force at any given temperature. 



FEATURES 


ELECTRO-MECHANISMS micro-miniature solenoids offer 
you static and impact forces equal to standard solenoids 
2 to 3 times the size of these units. 

Because of their small size, they have extremely fast 
reaction time. As fast as 2 msec at 4x nominal voltage. 
The unique design of PUSH or PULL action, offers many 
applications beyond the conventional pull type solenoid. 
A complete line of 15 solenoids from K 5 " O.D. to 1.250" 
O.D. allows you to choose the correct solenoid with the 
force you require, from stock items. 

The units are highly reliable with life of many millions 
of operations. 

The solenoids are also available with coils in Class F 
and Class H for high temperature requirements. 
Simplicity of design helps keep the costs down and al¬ 
lows us to pass these savings on to you, our customer. 

TYPICAL APPLICATIONS 


Hammers for high speed 
printers 
Camera shutter 
actuators 

Locking mechanisms for 
switches, adding ma¬ 
chines and typewriters 
Interpossers for card 
punching and tape 
perforation 
Cam actuation 
Pen lifters for plotters 


Event markers for chart 
recorders 
Key actuators for 
numerical readouts on 
typewriters and adding 
machines 
For life testing 
different devices 
For indicator flags 
Sensing devices 
Remote switching and 
actuation 
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electro-mechanisms 

I N C O R P O R AT E D 


P.O BOX A FAX (818) 303-2189 

AZUSA, CALIF. 91702 
AREA CODE (818) 359-2535 


SP-100 SERIES 
60° CONICAL 
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PO-lOO SERIES 
60° CONICAL 


SPECIFICATIONS 


Part 

No. 

A 

B 

D 

E 

F 

H 

1 

J 

K 

L 

M 

0 

P 

R 

S 

T 

Height 

of 

Terms 

Max. 

Stroke 

Tapped 

Holes 

Weight 

Oz. 

SP-100 

2.270 

1.254 

.0921 

.500 

1.254 

1.115 

.750 


.040 

.752 

.627 


* 

.100 

* 

.343 

.365 

1 

6-32 

10 

BiSBIII 

2.270 


B 


0^ 


.750 

.430 

* 

o 

o 

.627 

.375 

.143 

.168 

.100 

* 

.365 

1 

6-32 

10 


Standard Coils 130°C, Hi Temp Coiis Available. * Not Applicable. 



h r 


I 


11.5 WATTS VDC 
3, 6, 12, 24, 48, 110 
60^ CONICAL 



MINIATURE TUBULAR SOLENOIDS 



3 SIZES AVAILABLE PUSH or PULL 


DIA. X .625 Vi” DIA. X .875 DIA. X 1.00 

“> WATTS T WATT^ 4 R WATT<5 

MODELS TPO-TSP-30 MODELS TPO-TSP-45 MODELS TPO-TSP-55 


FORCE VS STROKE 

stroke (Inches) Force (Ounces) 


MODEL TPO-30 

1 /" 

/32 


Vb" 


1 / 4 " 

%" 

DC CONTINUOUS 



.90 

.4 



DC 2X 



1.7 

1.2 



DC4X 



3.3 

2.6 



MODEL TPO-45 







DC CONTINUOUS 

4.9 

2.8 

1.8 

1.6 

1.1 


DC 2X 

7.1 

4.9 

3.0 

2.8 

2.3 


DC4X 

15.0 

10 

7.0 

6.8 

6.1 


MODEL TPO-55 







DC CONTINUOUS 

18 





1.4 

DC 2X 

38 





3.1 

DC 4X 

50 





10.1 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1663 











































4550 


RELAYS 


4550 


SOLENOIDS... 

ENGINEERING*QUALITY.DEIJVERY 
MILITARY GRADE 

Hard to find all these in one company? 


NOW YOU CAN! 

Our engineers design only solenoids and relays. 
Their years of experience save you money and 
shorten your manufacturing lead time. 

Complete designs from start to finish or slight 
modifications to existing products. We know our 
capabilities and if we can’t design and build a cost- 
effective unit, we’ll let you know immediately! 

Quality: At Electronic Specialty quality is 
consistent. 

Our in-house environmental and dynamic testing 
lab gives us control of product quality and keeps 
our lead times to a minimum. 

Delivery: Our sale engineers can help you with 
your particular application. Slight variations, or a 
totally new design, they give you answers on price 
and design quickly. Because we’ve supplied these 
kinds of components for years we are equipped to 
build and deliver your order when you need it. 

Design capability, fast delivery of quality products 
with the assurance they are what you need. That’s 
what Electronic Specialty Corporation offers you. 
Whether your orders are large or small we never 
forget the customer is what keeps us in business. 

Call us, let us give you a competitive quote quickly 
and accurately. 



Electronic Specialty 
Corporation 

P.O. BOX 3501 

VANCOUVER, WASHINGTON 98668-3501 
206/574/5000 FAX 206-573-4635 
TWX 970-44-005 



PHYSICAL CHARACTERISTICS 

Push or pull type 

CASE SIZE 

1/2" diameter case O.D. to 3" diameter case O.D. 

STROKE RANGE 

.01"to .5" 

WEIGHT 

4 oz. to 48 oz. 

ELECTRICAL CHARACTERISTICS 

AC & DC Operation 

Coil Voltages AC 5 VRMs to 240 VRMs 

from 50 hz to 800 hz 
DC 5 VDC to 600 VDC 

Coil resistance-Commensurate with required power 
and voltage requirements. 

Dielectric to 1500 VDC or VRMs 
Insulation resistance 100 meg at 5000 VDC 

OPERATING CHARACTERISTICS 

Force curves matched to customer requirements or 
use existing designs. 

Plunger strokes from .001 to .5 inches. 

ENVIRONMENTAL CHARACTERISTICS 

Temperature ranges - 65F to 300F Vibration 
Pressure range Shock 

Fluid compatibility Salt Spray 

CONNECTIONS 

Stud screw terminal Twist lock 

Quick connect Wire leads 

Mil Spec multiple connectors 
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LIBERTV 
CONTROLS INC. 


SOLENOIDS 


BOX FRAME 

SOLENOIDS 




Cont. 2.5@1/16'' 
Int. 7.5@1/16" 

Pulse 2]@1/16'' 


AC 

MIN.* 

MAX.* 




U-FRAME 

SOLENOIDS 



AC 


MIN* MAX.* 




Cont. 

13@1/16 

.5@1/2" 

Int. 

22(31/16" 

1@l/2" 

Pulse 

38(31/16" 

3@l/2" 

Cont. 

21(31/16" 

1@1/2" 

Int. 

34(31/16" 

2@1/2" 

Pulse 

62(31/16" 

8@i/2" 







Cont. 48@1/16" 3@3/4" 

Int. 67@1/16" 7@3/4" 

Pulse 90@l/l6" 26@3/4" 


Cont. 55@1/16" 2@3/4" 

Int. 92@1/16" 7@3/4" 

Pulse 136@1/16" 16@3/4" 


Cont. 98@1/16"| 5@r' 
Int. 145@1/16'' 

Pulse 180@1/16'' 



H=1.19 Cont. 31@1/16" l@1/2'' 

L=1.13 Int. 47@1/16" 3@1/2" 

W=.94 Pulse 83@1/16" 13@1/2" 


Cont. 38@1/16" 4@3/8" 19@1/16" 5@3/8‘ 

Int. 53@1/16'' 7@3/8" 34@1/16" 8@3/8' 

Pulse 107@1/16" 34@3/8" 90@1/16" 25@3/8' 


18@1/16'' 
33@1/16" 
54@l/16'i 23@3/4 


17@1/16" ll@3/4" 
46@1/16" 28@3/4" 
96@1/16'' 51@3/4'' 


15@1/16" 9@1" 

55@1/16" 34@1" 
93@1/16" 56@r' 


20@1/16" 6@3/4'' 
56@1/16" 18@3/4" 
103@1/16" 34@3/4" 


STANDARD VOLTAGES: 

6, 12, 24, 48, 120, 240 AC/DC. 

Other Voltages Available. 



Cont. 120@1/16" 4@5/8'' 24@1/16" 8@1/2" 

Int. 184@1/16'' 11@5/8" 49@1/16" 4@3/4" 

Pulse 276@1/16" 40@5/8" 138^1/16" 13@3/4" 


Cont. 144@1/16" 7@3/4" 17@1/16" 7@3/4'' 

Int. 200@1/16'' 16@3/4" 42@1/16" 18@3/4'' 

Pulse 265@1/16" 58@3/4'' 98@1/16" 43(0)3/4'' 


Cont. 148(0)1/16" 5(ai-l/4" 12@1/16" 7@M/4" 

Int. 208@1/16" 16@M/4" 27@1/16'' 17(®M/4" 

Pulse 266(31/16" 40(0)1-1/4" 80@1/16" 43(^11/4" 


Hinge Type 
Flapper Solenoid 


Push Type 
Solenoid 


* Forces and Strokes (Ounces and Inches) @ 25®C 


ENCLOSED TO SHIELD MAGNETIC LEAK! 
Available only from Liberty Controls 

Call Now to find out more about 
our New line of Tubular Solenoids. 


LIBERTY CONTROLS, INC. 
500 BROOKFOREST AVENUE 
SHOREWOOD, IL 60435 
(815) 725-2241 
FAX: (815) 725-6571 
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Lucas Ledex 


Solenoids 

Over 400 choices of standard solenoid designs are available off-the-shelf. But, 
if none of these meet your unique requirements, we’ll provide you with custom 
engineered prototypes fast. Either way, Lucas Ledex Inc. offers you the widest 
variety of solenoids for your design. Request solenoid catalog. 



Rotary Solenoids 

Step-turn-index-lock-punch-lift. For millisecond-fast, high torque and 
endurance, specify a Lucas Ledex rotary solenoid. Nine basic sizes, right or 
lefthand strokes from 10 to 110 degrees. Torque output to 117 pound-inches. Life 
of over 100 million cycles with endurance engineered models. Four standard 
sizes of Magton rotary solenoids produce high torque with no axial 
displacement. Standard angular strokes: 60°, 45°, and 30°, either CW or CCW. 
Can be modified. Long operating life: 100 million cycles. 




Linear Solenoids 

Short-medium-long strokes are all available from one source—Lucas Ledex 
Inc. Choose our low profile flat face push/pull for high force/short stroke, our low 
profile conical face push/pull for medium force/stroke, and our tubular solenoids 
for long strokes. New Series 20 tubular solenoids provide 50 million actuations, 
quiet operation, push or pull, and economy—available from stock. Rugged 
construction provides accurate repeatability after long usage. Our tubular 
solenoids have built-in impact cushions to absorb energy at the end of the 
stroke and electroless nickel plated plungers for longer life. 




Magnetic Latching Solenoids 

Magnetic latching solenoids use permanent magnets coupled with conventional 
rotary, tubular, low profile, or open frame solenoids, to hold the plunger in an 
open or closed position without current drain. A momentary pulse releases the 
latch. Memory is retained during power loss. 

Stepping Solenoids 

Step 10-15-20 or 30 degrees with the highest torque in a stepping solenoid—the 
Series 50-L. Square wave pulse drives either the unidirectional or bidirectional 
model for 10,000,000 steps with a non-accumulative accuracy of ± 1°. Direct 
couple for mechanical ease and avoid linkages. Can be manually overridden in 
case of power failure. 



Proportional Solenoids 

Open loop/closed loop, variable position sensing is now possible by using our 
proportional solenoid with our controller for smooth, accurate response. 
Hydraulic systems can use our wet plunger type which requires no dynamic 
seals and provides up to 50 pounds force. Do away with pilot stages and 
expensive servo valves. 

Open Frame Solenoids 

TDS Series open frame solenoids for large volume OEM applications are 
available at competitive prices in 34 standard configurations. Lucas Ledex 
D-Frame solenoids are dependable and reliable. Eight standard models are 
available from stock with strokes up to 1.25". Quick connect terminals and class 
“B” coils are standard. 

Soft Shift® and Custom Designed Solenoids 

Soft Shift solenoids give variable speed control, from snap action to quiet 
variability. Variable positioning with electronic control. 

Typical custom designed solenoids include dot matrix and printhammer models. 


Request compiete line solenoid catalog. 

Lucas Ledex Inc. 

RO. Box 427 

Vandalia, Ohio 45377-0427, U.S.A. 

Call 513-898-3621 
FAX: 513-898-8624 


For the name of your nearest Lucas Ledex representative, 

call toll free 1 -800-999-0009. (in Canada 1-800-344-7788) 
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Lucas Ledex Solenoids & Switches 


Solenoids and switches -We have both the products 
and the people to help you with the quickest and best 
solutions to your design problems. Our wide selection ot 
stock models lets you get a fast start on your prototype, 
and our expert engineering staff will work closely with 
you on custom designs. You'll find helpful solenoid and 
switch technology. 

Rotary solenoids-choose from 250 stock models or 
custom designs for prototype work. Also Magton® rotary 
solenoids for high reliability applications. Stock units 
shipped within 24 hours. 

Series 20 tubular push or pull solenoids have life 
expectancies in excess of 50 million actuations in push 
models, 100 million in pull models. 

Low profile push/pull, flat face, or conical solenoids are 
built for high force to size, and fast response. 

Soft Shift® solenoids-capable of proportional control 
as well as on-off. 

Stepping solenoids-highest torque solenoid avail¬ 
able. Extended life up to 10 million cycles minimum on 
unidirectional models or each direction on bidirectional 
models. 


Open frame solenoids -34 models of TDS Series and 8 
models of our D-frame Series solenoids offer economi¬ 
cal long term service. 

Magnetic latching solenoids -all solenoid configura¬ 
tions maintain energized position without current draw. 
Pushbutton switches -All models stocked. Individual 
pushbuttons, flat panel pushbuttons, low profile rotary, 
binary selector, keyboard, and keylock switches. 
Ganged and panel mounted switches with the look and 
feel of quality. 

Rotary manual switches provide economy by simplify¬ 
ing circuitry, eliminating auxiliary circuit components 
and minimizing wiring. Reliable for military and 
commercial uses. 

Stepping switches operate in - 55°C to + 80°C and 
switch 1A @ 120 VAC or 2A @ 28 VDC. More switching- 
less space. 

Packaged switches handle high density transfer 
switching without relays in extreme environments. Meet 
relevant MIL specs. 




as* 




95’ 



HU in.) 

CoifitL 

im 

Ctmt. 

(slxols»> 

i/ao 

CQUt 

ll 

($Uolc«) 

im 

WWW 

Osmi, 

sm 

W»tf) 

OE 

3/4 

9/16 

- 

.41 



- 

.20 





IE 

1 

5/8 

- 

1.10 



- 

.62 





2E 

1 1/8 

21/32 

/ .20 

1,70 

.15 

1.30 

,10 

.89 





3B 

15/8 

7/8 

.35 

3.2 

.25 

2.3 

.15 

1,7 

,09 

,8 



3E 

15/16 

51/64 

.35 

3.2 

.25 

2,3 

.15 

1,18 

.09 

.89 



4E 

19/16 

61/64 

,9 

5.2 

.6 

3.5 

.4 

3,1 

.2 

1.9 

.15 

1.2 

SB 

1 7/8 

1 13/64 

1,8 

10,0 

0.9 

8.3 

,7 

6,0 

5 

4.0 

.19 

1.9 

5S 

1 7/8 

13/64 

1.9 

13,2 

,9 

9.2 

.7 

6,9 

,5 

4.9 

.20 

2.6 

6S 

21/4 

1 27/64 

4.6 

30.6 

3.4 

20.5 

1.7 

12.1 

1.6 

9.7 

0.9 

5.7 

7B 

2 3/4 

2 5/64 

9 

35.5 

5 

32.0 







7S 

2 3/4 

1 55/64 

11 

46.6 

6 

42.0 

5 

32,8 

2.5 

19,3 

1.5 

11.6 

8S 

3 3/8 

2 5/16 

16 

117 

12 

77 

10 

65 

4,2 

35 

3.5 

20 


For detailed performance curves, write for literature. Torque shown in lb. in. Many stock models to choose from. 


Lucas Ledex 



Lucas Ledex Inc. 

P.O.Box 427 

Vandalia, Ohio 45377-0427 U S A 


Phone: 513-898-3621 
TWX/Telex: 6874241, 6874243 
FAX: 513-898-8624 
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Magtorf Rotary Solenoids 

Magton solenoids give you hundreds of millions of 
cycles of life, severe environmental operating capa¬ 
bilities, low noise, and true rotary motion with no axial 
displacement. They may be what you need to handle 
shock or vibration in aerospace, or any demanding 
application where extremely long life is required. 

Design uses a balanced armature mounted on ball 
bearings. Four sizes up to 2.42" dia. provide 30°, 45°, or 
60°, (90° optional) dt CW or CCW travel stop to stop; wide 
range of output torques (to 50 in.-oz.) and 5 to 400 VDC 
available. Request literature. 



Series 20 Tubular Solenoids 


Available push or pull 
Typical output, 1/10 duty 



V 2 " 

3 / 4 " 

1" 


W'dia, X 1" 

3/4"dia.x IWV 

l"dia.x2" 

Force .26 stroke 

1 oz. to BV 2 oz. 

‘/4 to 21/2 lb, 

3/4 to 51/2 lb. 

Shaft dlometei*, push 

.062" 

.094" 

.125" 

Mounting 

Thrd Bushing 

Thrd Bushing 

Thrd Bushing 


,84 oz. 

2.6 oz. 

60Z, 


For detailed performance curves, write for our solenoid catalog now. 
Stock models available both push and pull, V 2 ", W. and 1". 



The Series 20 offers the economical solution to your long 
life actuating needs. A low friction bobbin assembly 
provides for a life expectancy of millions of actuations. 
The problem of powdered metal flaking is eliminated 
through the metal-to-plastic bearing surface construc¬ 
tion. The terminal version mates with standard connec¬ 
tors. A special mounting nut is supplied, packed loose. 


Low Profile Solenoids 

Typical output, 1/10 duty 


The Series 20 is ideal for applications where field 
servicing is prohibitive. Its quietness and high reliability 
provides definite advantages in applications involving 
peripheral equipment, business machine mechanisms, 
door inter-locks, interposers, and gate releases. Request 
literature. 



Model 

CBC 

OBC 



aic 

2EF 


3EP 

4IC i 

4BF 

6SF 

6BC" 

me 

Size 

75 "< t)X 5 " 

, 77 "<}) X , 680 " 

1 , 0 "<|) X , 53 " 

1 . 125 "< f ) X . 58 " 

1 1 . 312 "<}) X . 69 " 1 

l , 562 "( j ) X , 835 " 

l , 875 "( j ) X . 88 " 

l , 875 "( j)X 1 , 035 " 

2 , 25 "< f ) Xl , 33 " 


Conical 

Conical 

Conical Flat 

Conical Flat 

Conical 

Flat 

Conical Flat 

Flat 

Conical 

Conical 


Face 

Face 

Face 

Face 

Face 

Face 

Face 

Face 

Face 

Face 

Face 

Face 

Face 

Stroke (in.) 

,040 

.040 

.040 

.010 

,040 

,010 

.040 

.010 

.050 

,020 

,020 

,100 

.100 

Force (lbs.) 

2,9 

2.9 

5.8 

17,5 

7.7 

25 

12.5 

40 

20 

50 

92 

31 

58 

Stroke (in.) 

,120 

.120 

.120 

,020 

,120 

,020 

.120 

.020 

.200 

.040 

,040 

,300 

.300 

Force (lbs.) 

0.8 

0.8 

1,8 

11.5 

3.0 

18 

5.5 

32 

8 

34 

70 

14 

30 

Weight (ozs.) 

,875 

1.0 

1.5 

2.25 

3.75 

6 

9 

10,5 

21,5 


For detailed performance curves, write for literature. Many stock models to choose from, New bobbin wound coil models provide extra economy. 


Lucas Ledex 




Lucas Ledex Inc. 

P.O.Box 427 

Vandalia, Ohio 45377-0427 U.S.A. 


Phone: 513-898-3621 
TWX/Telex: 6874241. 6874243 
FAX: 513-898-8624 
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Stepping Solenoids 





Voltage 

6 to 220 VDC 

6 to 220 VDC 

High temperature 

+85°C 

+85°C 

Low temperature 

-40°C 

-40“C 

Length 

1.9" 

2.8" 

Height 

2^4" (sq. plate) 

21 / 4 " 

Weight 

14 02. 

24 02. 


For more detailed speciiications on 64 stock models, request literature. 



Soft Shift® Solenoids 

Soft Shift-in addition to snap-acting, these linear 
solenoids provide characteristics allowing variable 
positioning over a portion of the stroke for use in cost- 
reduced control systems. Request catalog. 



— 

3BP 

4EP 

m 

6IE ' 

Size 

l,125"<t)X.986" 

1.312"ct)Xl,232" 

l,562"cl)Xl,471" 

1,875"(|)X 1.935" 

2.250"(1)X2,214" 

Stroke (in,) 

.160 

,250 

,300 

.400 

.420 

Force (Ibs.) 

,8 

1.2 

2,0 

3.6 

7.0 

Weight (ozs.) 

2,5 

4.0 

7,0 

12.0 

23.0 



Open Frame Solenoids 

TDS Series open frame 
solenoids feature 34 std. 
models, hundreds of 
variations for 
high-volume OEM 
applications. Pull-stroke 
curves fall in shaded 
range at right. Eight 
models of our D-frame 
solenoids also available. 

Request Solenoid 
Catalog now. 
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STROKE 1 



Other Solenoids 

Magnetic latching-tubular, low profile, and open 
frame solenoids hold the plunger in the actuated 
position using no power. Excellent for fail-safe latching 
mechanisms. Request catalog. 

Printer solenoids-dot matrix and printhammer sol¬ 
enoids are examples of custom designs that deliver 
exceptional reliability over a long life. Call us to discuss 
your needs. 



Lucas Ledex 




Lucas Ledex Inc. 

P.O. Box 427 

Vandalia, Ohio 45377-0427 U.S.A. 


Phone: 513-898-3621 
TWX/Telex: 6874241, 6874243 
FAX: 513-898-8624 
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SOLENOIDS 


4550 



Specialists in 
Electromagnetic 
Devices 


970 

DC or AC Solenoids 


KEB 

Wrap Spring Clutch 
for Office Machines 


GRFY + AW 

Proportional Solenoid 
and Stroke Indicator 
for Hydraulic Valves, 
also Pneumatic Valves 


GHUZ050 

Locking Devices 


Solenoids, Linear, Rotary 
and Vibratory 

Valve Solenoids 

Special Solenoid Valves 

Clutches and Brakes 

Locking Devices 

Sensors and Electronic 
Equipment 


401 Plaza Drive 
Westmont, Illinois 60559 
TEL: 708-789-0600 
FAX: 708-789-0614 
TOLL FREE: 1-800-635-3778 


QUALITY 

SINCE 1912 


PART OF 
WORLDWIDE 


MAGNETSCHULTZ 


B-1670 
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SOLENOIDS 


4550 



401 Plaza Drive 
Westmont, Illinois 60559 
708-789-0600 
1-800-635-3778 


Box-Frame Solenoids (Pull Version) 








Type 

Volts 

312-6005 

24VDC 

312-6006 

24VDC 

312-6011 

120VAC 

312-6012 

120VAC 

5U5-6053 

24VDC 

5U5-6054 

24VDC 

5U5-6059 

120VAC 

5U5-6060 

120 VAC 

5U7-6065 

24VDC 

5U7-6066 

24VDC 

5U7-6071 

120VAC 

5U7-6072 

120VAC 

809-6101 

24VDC 

809-6102 

24VDC 

809-6107 

120VAC 

809-6108 

120 V AC 

827-6113 

24VDC 

827-6114 

24VDC 

827-6119 

120VAC 

827-6120 

120VAC 

930-6125 

24VDC 

930-6126 

24VDC 

930-6131 

120VAC 

930-6132 

120VAC 

940-6137 

24VDC 

940-6138 

24VDC 

940-6143 

120VAC 

940-6144 

120VAC 

960-6149 

24VDC 

960-6150 

24VDC 

960-6155 

120VAC 

960-6156 

120VAC 

970-6161 

24VDC 

970-6162 

24VDC 

970-6167 

120VAC 

970-6168 

120VAC 


Tubular Solenoids (Pull Version) 









Type 


R7X9-6171 

R7X9-6172 

R7X9-6173 

R7X9-6174 


R8X7-6362 

R8X7-6363 

R8X7-6364 

R8X7-6365 


R8X12-6372 
R8X12-6373 
R8X12-6374 
R8X12-6375 


R8X16-6384 
R8X16-6385 


R12X12-6211 
R12X12-6212 
R12X12-6213 
R12X12-6214 


R16X9-6221 
R16X9-6222 
R16X9-6223 
R16X9-6224 


PART OF 
WORLDWIDE 

MAGNE"FSCHULTZ 


Push Version Also Available. 



Forces and Strokes 

Body 


ounces @ inches 

inches 

0ms 

(min.) (max.) 

H X L X W 



Forces and Strokes 
ounces @ inches 
(min.) (max.) 






13/16 

13/16 

13/i6 

13/i6 

IVs 

IVs 

1 Va 
IVs 

1 

1 

1 

13/16 

13/16 

13/i6 

13/16 

1% 

1% 

IVa 

1% 

1 

1 

1 




1% 

125/32 

iyi 

1% 

125/32 

VA 

1% 

125/32 

VA 

1% 

125/32 

VA 


Push Version Also Available. 



Body 

inches 

Length x Dia. 

IVs 

Vi 6 

IVs 

Vie 

IVs 

Vi 6 

V/a 

V16 

Va 

V2 

Va 

V2 

Va 

72 

Va 

72 

1 V2 

72 

1 72 

1/2 

IV2 

72 

IV2 

72 

2 

1/2 

2 

72 


R16X16-6231 
R16X16-6232 
R16X16-6233 
R16X16-6234 

12VDC 

12VDC 

24VDC 

24VDC 

Cont. 

Int. 

Cont. 

Int. 

26 

3.8 

105 

.15 

21 @78" 
56@78" 

21 @78" 
56@78" 

6.5@V8" 

20@%" 

6.5@V8" 

20@V8" 

R24X13-6243 

24VDC 

Cont. 

85 

50@78" 

5@%" 

R24X13-6244 

24VDC 

Int. 

14 

150@78" 

20@%" 

R24X19-6253 

24VDC 

Cont. 

59 

80@78" 

8@1" 

R24X19-6254 

24VDC 

Int. 

10 

140@78" 

32@1" 



Sales Representatives in major cities. 


Complete catalog available upon request. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1671 































































































































5100 


SWITCHES 
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Omron switches 
are slightly unconventional 


Custom Options Accommodate 
Unique Applications 

Omron’s snap-action, miniature and 
subminiature basic switches are available in a 
wide variety of actuator types and contact 
configurations to meet your specifications. 

^ Switching capacities range from 0.1 to 21 amps, 
and sealed versions are available for direct 
soldering to PC boards. In addition, our new 
^ A3B lighted pushbutton switches provide 
water and oil resistance ideal for your 
machine tool and other harsh industrial 
applications. 

Unconventional Switches for 
L Exceptional Performance 

Remember Omron when your switch 
application requires more than just standard 
performance. We’ll work with you to develop 
r solutions to your specific application problems, 

if we haven’t developed one already. When It 
.comes to photomicrosensors (optical), 

thumbwheel, basic snap action, keyswitches, 
Hk dip, or pushbutton switches, we don’t mind 
being a little unconventional. 


Omron responds to your application needs by 
adding innovation to even the most basic switch. 
Automated assembly and 100% quality assurance 
are just the beginning of our attention to detail; we ^ 
take pride in designing the “fine points” that 
distinguish an Omron switch from the others. J 

Internal Seals Reduce Soldering 
and Cleaning Time 

Our internally-sealed DIP switches, basic switches 
and mechanical keyswitches are immersible for 
cleaning without a time-consuming taping 
operation. Sealed construction also prevents flux 
entry during automatic flow soldering. Designed for 
efficiency, our top-actuated DIP switches are also a 
auto-insertable for quick assembly. 1 

Advanced Computer Design 
Maximizes Performance 

Omron’s extensive line of pushbutton and lighted 
pushbutton switches are designed with the operator 
in mind. Using advanced computer techniques, 
we’ve designed a unique “triangle structure” 
actuator which provides constant force and ideal 
operating feel for maximum performance. Omron 
lighted pushbutton switches also feature uniform 
color illumination to add a quality appearance to 
your control panels. | 


omRon 


OMRON ELECTRONICS, INC 

One East Commerce Drive 
Schaumburg, Illinois 60173 


Responsive Innovation 


B-1672 
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SWITCHES 


Maniftecturar 

Starttng 

wm 

Page Ho. 

DIP 

Le¬ 

ver 

PeeHm^ 

Heed 

Rocker/ 

fiwftvilee 

rMKUe 

RoMiy 

SIMe 

Snap 

Action 

wheel 

Tog¬ 

gle 

If 

POatures 

rOSiliOn 

PiielH 

on/ 

Pueh- 

off 

Sifigle 

Section 

liiiitl- 

-iic- 

tion 

•iomeii- 

taiy 

Action 

t*0»r* 

five 

Action 

Inter¬ 

lock 

Altech Corp. 

B*1677 


V 

V 

V 

V 

“7^ 


V 

V 

V 






Explosion proof, Limit 
switches. Key lock, Power, 

Selector switches, Sealed, 

Change over switches. 

Cam switches 

AME Corp. 

B*1678 



V 

V 

V 

V 



V 

V 




V 


Sealed 

American 

Control 

Tech. Inc. 

B<1679 

V 


V 










V 



Illuminated, Sealed 

Intelligent pushbutton. 

Coded, Intelligent thumb¬ 
wheel 

American 
Research & 
Engineering 

B-1680 

V 










V 





Surface mount low profile 

DIP 

American Switch 
Corp. 

B«1681 

V 

V 

V 

V 

V 

V 


V 




V 


V 


Illuminated, Sealed, 

Subminiature toggle 
switches 

Arcoelectric Corp. 

B-1682 


V 

V 

V 


V 


V 



V 



V 


Illuminated 

Arrow Hart 
Components 

B«1684 


V 


V 




V 

V 

V 

yl 



V 


Key lock. Power, Sealed 

ASM Corp. 

B*1685 









V 

V 






Explosion proof. Power, 

Concentric shaft switches. 

Shaft and panel sealed 

Augat Inc. 

B-1686 

V 


V 

V 

V 



V 

V 

V 

\ 



V 

[ 


Illuminated, Key lock. 

Sealed 

Burgess Switch 
Co. 

B«1688 


V 

V 

V 

V 

V 


I 




V 


V 


Decade, Explosion proof. 

Illuminated, High voltage, 

RF, Sealed, Touch, Coded, 

Joystick controllers 

C & K Comps., 
Clayton Div. 

B*1693 


V 

V 

V 


V 


I 

V 

V 


V 





Illuminated, Key lock. 

Power 

C & K Comps., 
Newton Div. 

B*1692 

V 

V 

V 

V 


V 


V 

V 

V 

V 

V 

V 

V 


Power, Sealed, Coded, 

Membrane keypads 

C & K/ Unimax 

Inc. 

B*1694 


V 

V 

V 


V 



V 

V 


V 




Illuminated, Power, 

Metal-cased snap-acting. 

Indicator lights 

Carlingswitch 

Inc. 

B-1695 



V 



V 


V 






V 


Illuminated, High voltage. 

Key lock 

Cherry 

Electrical Prods. 

B«1698 


>/ 

V 


V 







•V 

V ^ 



Low torque, Illuminated, 

Precision switches. Sealed, 

Coded, Optoelectronic 

Cole Instr. 

B-1702 









V 

V 






Sealed, Miniature 

Compac 

B-1703 
















Power, RF, Sealed, 

Multiposition RF switch 

CRL Comps. 

B*1704 

V 

V 

V 





V 

V 

V 




V 


Key lock. Power, Sealed 
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SWITCHES (cont'd) 


Manufacturer 

Starting 
EEM 
Page No. 

DIP 

Le* 

lilll 

Pushbutton 

Reed 

Rocker/ 

Paddle 

Rotary 

Slide 

Snap 

Action 

Thumb¬ 

wheel 

Tog¬ 

gle 

Mer¬ 

cury 

Features 

Position 

Push- 

on/ 

Push- 

off 

Single 

Section 

MuHi- 

sec¬ 

tion 

Momen¬ 

tary 

Action 

Posi¬ 

tive 

Action 

Inter¬ 

lock 

Crosspoint/ 

Info-Lite 

B»1709 
















Coded, Switches- 
Matrix, Programmable 

Crouzet Controls 

B»1711 






V 


V 





V 



Decade, Coded, 

LED readout 

CTS 

Switch Division 

B«1712 

V 
















CW Industries 

B-1718 








V 

V 


V 

V 




Illuminated, Power 

Digitran & 
Computron 

B-1720 






, V 







V 



Decade, Explosion proof. 

Sealed, Coded, MIL, 

LED lighted 

Dow-Key 

Microwave 

B-1721 
















High voltage. Power, 

RF, Microwave 

Dreefs Switch Inc. 

B-1722 



V 

V 

V 



V 

V 

V 






Illuminated, High voltage. 

Electronic control 

DSA Inc. 

B-1723 



V 

V 


V 





V 



V 


Illuminated, Key lock. 

Sealed, Coded 

Durakool 

B«1724 















V 

Sealed 

EAO Switch 

B«1732 

V 


V 

V 

V 

V 










Illuminated, Key lock. 

Power, Sealed, Panel 
mounted, LED Illuminated 

EECO Inc. 

B-1726 

V 


V 





V 

V 

V 

V 


V 



Decade, Sealed, Coded 

Electro-Mech 
Comps. Inc. 

B-1728 



V 

V 

V 

V 










Illuminated, Key lock. 

Sealed 

Electronic 

Components. 

Groupe 

B-1733 



V 



V 


>/ 








Miniature 

Electroswitch/ 

Dist. 

B-1736 









V 

V 


V 




Key lock, Power, Sealed, 

MIL 

Electroswitch 
Southern Op. 

B-1737 









V 

V 






Explosion proof. Key lock, 

Sealed, Coded 

Elma Electronic 
Corp. 

B-1738 

V 





V 



V 

V 



V 



Illuminated, High voltage, 

Key lock, Sealed, Touch, 

Coded 

Entech Corp. 

B-1739 


V 

V 

V 

V 

V 



V 

V 




V 


Illuminated, Key lock. 

Power, Sealed, Leaf 
switch assemblies. 

Leaf contact 

Fifth Dimension 
Inc. 

B.1740 















V 

Proximity, Impulse, Tilt 

Grayhill Inc. 

B.1743 

V 


V 

V 




>/ 

V 

V 

V 

V 




Power, Sealed, Coded, MIL 

Grimes Co. 

B.1750 

V 


V 

V 

I_ 








V 

I 



Keyboard, MIL 


B-1674 


For manufacturers’ sales offices, see yellow pages 
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SWITCHES (cont'd) 


Manufachirer 

Starting 
EEM 
Page No. 

DIP 

Le¬ 

ver 

PushtMitton 

Reed 

Rocker/ 

Paddle 

Rotary 

Slide 

Snap 

Action 

Thumb¬ 

wheel 

Tog¬ 

gle 

Mer¬ 

cury 

Features 

PosiUon 

Puah- 

on/ 

Push- 

off 

Single 

Section 

Multi- 

sec¬ 

tion 

Momen- 

Action 

Posi¬ 

tive 

Action 

Inter¬ 

lock 

Hamlin Inc. 

B»1751 







V 










Hasco 

Components Inc. 

B.1752 



V 

V 

V 

V 










Reed switches, 

Proximity switches 

Hermetic 

Switch Inc. 

B*1753 







V 









High voltage, Power, 

Sealed, Hi reliability 

I DEC Corp. 

B»1754 



V 













Illuminated, Key lock. 

Sealed 

Illinois Lock Co. 

B.1756 
















Key lock 

ITT Schadow 

B.1758 

V 


V 

V 

^J 

V 


V 

V 

V 

V 





Illuminated, Power, 

Sealed, Coded 

ITW Switches 

B.1762 


V 

V 

V 


V 


V 

V 


V 

V 




Explosion proof. 

Illuminated, Sealed 

IVO industries 

B-1775 













V 



Decade, Illuminated, 

Coded 

JAE Electronics 
Inc. 

B-1776 

V 


V 






V 




V 



Illuminated, Miniature, 

Low profile. Tactile 

Janco Corp. 

B*1778 



V 

V 


V 



V 

V 






Sealed, For printed circuits, 

MIL 

Lamb Inds. 

B*1780 

V 


V , 



V 


V 

V 


V 



V 


Illuminated, Power, Sealed, 

Miniature DIP rotary, AC 
receptacle (lEC connector). 

Indicators, Lamps 

L-Com Inc. 

B»1782 
















IEEE-488 

Lucas Ledex Inc. 

B»1784 



! 



V 




V 






Decade, Explosion proof. 

Illuminated, Key lock. 

Touch, Coded 

LZR Electronics 
Inc. 

B*1786 

V 










1 - 

V 





Sealed, Surface mount 

Manfacturers 
Components Inc. 

B-1788 



V 





1 ^ 








Front panel mounts, 

Illuminated, Power, Sealed 

Marlee 

Switch Co. 

B.1789 







V 








V 

RF, Matrices-switching, 
Switches-coax, twinax, 
triax, matrix, systems 

Marquardt 

B.1791 








V 



V 






McGill Mfg. Co. 

B-1798 


~7~ 

V 



V 


V 




V 


V 


Illuminated, Key lock. 

Power, Sealed 

Mechanical 
Enterprises Inc. 

B«1801 
















Illuminated 

Mepcopai 

B-1803 

~T~ 









V 






Coded, Surface mount 

Micro Switch 

B*1804 

V 


V 

V 

V 

V 


V 




V 


V 


Illuminated, Key lock. 

Power, Sealed, Coded, 

UL, CSA, MIL 

Molex Inc. 

B*1814 
















Hybrid-constructed control 
panels 


EEM1989 
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SWITCHES (cont'd) 


M&nufdcturer 

Starting 
, EBI 

DIP 

Le¬ 

ver 

Pushbutton 

Ml 

Rocker/ 

Paddle 

Rotary 

1 

— 

Snap 

Action 

M 

Tog- 

skt 

II 

Pealuies 

Position 

Push- 

on/ 

Push- 

off 

Single 

Section 

Hkmi- 

sec- 

llon 

Momsn- 

tary 

Action 

Posi¬ 

tive 

Action 

interw 

lock 

NKK Switches 

B«1816 



V. 



V 


V 

V 

>/ 

. V 



V 


Illuminated, Key lock, 

Power, Sealed, Coded 

Oak Switch 
Systems 

B-1822 


V 

V 



V 


V 

>/ 

V 






Explosion proof. 

Illuminated, Key lock. 

Power, RF, Sealed, Touch 

Omega 

Engineering 

B-1823 










V 







Omron 

Electronics 

B*1824 

V 

V 

V 

V 

V 

V 


V 

V 



V 

>/ 



Illuminated, High voltage, 

Key lock. Power, Sealed, 

Coded 

Oslo Controls 

B-1827 



V 

V 


V 


V 








Illuminated, Key lock. 

Power 

Otto Controls 

B*1828 



V 

V 

V 

V 






V 


V 


Sealed 

Preh Electronic 
Ind. Inc. 

B.1830 



yl 

v 


V 



V 

V 

V 


V 



Illuminated, Power 

Pres-Air-Trol 

B-1831 



V 



V 










Pressure, Vaccuum, 

Foot, Shockproof, 

Waterproof, Decade, 

Explosion proof. Power, 

Key lock 

Rundel Products 

B*1832 



V 

V 


V 


1 








Illuminated 

Schurter Inc. 

B*1835 



V 

V 


V 


-1 

V i 

V 

V 


V 




Illuminated, Power, Sealed, 

Sharp dome 

Shallco Inc. 

B«1836 










V 







Shogyo 

B-1841 


V 

V 

V 


1 

! 

V 

V 

V 

V 

V ^ 

>/ 


V 


Key lock, Power, RF, 

Sealed, Leaf 

Standard 

Grigsby Inc. 

B-1842 


V 

V 




V 


V 

V 






Explosion proof. Key lock. 

Sealed, Touch, Coded 

Standex 

Electronics 

B*1844 







V 









High voltage. Power, 

Sealed 

Switchcraft Inc. 

B-1847 



V 

V 

V 

V 


>/ 



V 



V 


Stack switches 

T-Bar Inc. 

B-1850 














V 


Sealed 

Tech Labs 

B«1851 









V 

V 


V 

V 

V 


High voltage, RF, Sealed, 

Coded, Stepping switch. 

Power 

Veetronix Inc. 

B«1852 



V 

V 


V 










Keyboard, Low voltage. 

Illuminated, Sealed 


B*1676 


For manufacturers' sales offices, see yellow pages 
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flltcch Corp. 


349 ROUTE 206 SOUTH, SOMERVILLE, N.J. 08876 
TELEPHONE: (201) 359-4454 FAX 201-359-8178 


Discover the Altech Advantages... 


Dual Column. 
Tandem 
Switch with 
padlockabte 
handle 




NEW! 

CM SERIES 
MODULAR 
SWITCHES 


3 pole 

Disconnect Switches 

CAM SWITCH APPLICATIONS... 


■Of* 




" 2-3'! 

"f” 

Control 

Disconnect 

Sequencing 

■A; 


' m 

. 12 


■‘A' 


...STATE-OF-THE-ART CAM SWITCHES 

• Altech/Breter cam switches to meet the approvals required for worldwide markets 

• Modular switching chambers provide unlimited contacts and contact configurations 

• Custom switching requirements are achieved with standard parts 

• High quality silver alloy contacts enable “breaking” up to 10 times the rated current 

• Steel thru-shaft provides accurate movement of all cams regardless of switch length 

• Stainless steel thru-bolts ensure a sturdy multi-chamber assembly 
Ratings: Milliamps to 630 Amps, Millivolts to 660 Volts 

Options: Door interlocks, key-lock devices, switch enclosures 


Drum switch 


Reconnection 


Metering 


Motor Control 



Front panel 
mounted switch 


Pad lockable 
safety switch 


Motor reversing 
switch 


...LIMIT SWITCHES FOR ALL APPLICATIONS 

• Altech limit switches meet electrical standards according to lEC, VDE, DIN and other 
important worldwide standards including UL and CSA 

• Limit switches with rollers, wobble sticks, plungers, rods, catwhiskers adapt to any 
movement detecting requirements 

• Available in nonconductive, sealed thermoplastic housing or rugged cast aluminum for 
harsh environments 

GC Series roller limit switch 

ENK Series with catwhisker 

Bl Series rod limit switch with reset button 

ZS/SI Series cable pull switches can be actuated from any point along cable. 

SI2 Series conveyor belt switch (not shown) 

...RUGGED AND DURABLE FOOTSWITCHES 

• Single, dual and triple pedal 

• Snap-action, momentary, multiposition contacts for standard and special circuits 

• Sealed housings, foot shields. Interlocks, reset buttons for maximum operator safety 

• Cast aluminum housings for heavy duty applications 
Options: Housing modifications, preferred colors, cord sets, logos 



GF FOOTSWITCH 


F3 FOOTSWITCH 


Call ALTECH for solutions to all your switching requirements 

SEE OUR ENCLOSURES IN SECTION 1400 C*1035/SEE OUR TERMINAL BLOCKS IN SECTION 2100 C«1151-55/SEE OUR RELAYS IN SECTION 4500 B«1421 
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TOGGLE SWITCH SEALS 


SWITCH 

SEALS 


Backed by over 25 years of engineering solutions — 
for an ever-changing and demanding market. 

The wide demand for custom-molded panel and switch seals, 
threaded inserts bonded to rubber, 0-rings, boots and seais, 
etc., translated Is really a demand for talent and know-how to 
handle the engineering and molding of particularly thorny or 
unusual custom requirements that frequently plague industry. 
AME meets the demand... with experience, service and unique 
production techniques. 

CUSTOM ENGINEERED PRECISION MOLDED ELASTOMERS 


• Color filters for incandescent lamps 

• Rubber to metal bonding 

• Clear silicone products 

• Self-sealing hex nuts 

• Self-sealing washers 

• Extrusions 


• 0-rings 

• Boots 

• Gaskets 

• Seais 

• Conductive rubber 

• Die cutting 




Part Nambef 

Tl^ ^ 







M5423/01-01 

%-32 UNS-2B 


.86 

■1^1 

.625 Hex 

Nut-Brass, Nickel Plated, Rubber-Silicone 
per ZZ-R-765 Class III, Grade 50 Gray 









None 

%-32 UNS-2B 


■kh 


.625 Hex 

1 

1 1 


imii 


y-mm 


None 

%-32 UNS-2B 


IIIIIIIIII^QIIIIII^ 


.625 Hex 

Nut-Brass, Rubber-Neoprene, 

50 Durometer Black 


EBB 



^ 1 


M5423/05-01 

1/4-40 UNS-2B 

BQiiiim 

lllllllllllllll^^llll^ 

[miiiQ^Qi 

.375 Hex 

Nut-Brass, Nickel Plated, Rubber-Silicone 
per ZZ-R-765 Class III, Grade 30 Gray 



iKmi 


JttUlL. 4 ( o ) b H 


WiSia? 








M5423/02-01 

%-32 UNS-2B 

IBSiH 


■Ies 

.625 Hex 

r.'. 

Nut-Brass, Nickel Plated, Rubber-Silicone 
per ZZ-R-765 Class III, Grade 50 Gray 


None 

%-24 UNEF-2B 

bqhi 

.75 

.09 

.812 Hex 


BM3« 

IP’ , 



M5423/11-01 

1/4-40 UNS-2B 

H3H 

.26 

||[||||[|[[2EI||i 

.375 Hex 




■IBBl 


PUSH BUTTON SWITCH SEALS 



ROTARY SWITCH & POTENTIOMETER SEALS 



iPI 

UbiitbBr 

Thread Size 





MatdHal Speeffleallohs 


M5423/09-02 

%-32 UNEF-2B 

HSI 

.22 

■H^il 

.500 Hex 





IBI 

smiiiBie 




M5423/09-01 

%-32UNEF-2B 

moiiiiiii 

.22 


.500 Hex 

Nut-Brass, Nickel Plated, Rubber-SMicone 




Kil 


per ZZ-R-765 Class III, Grade 60 Gray 

L 


M5423/09-04 

%-32 UNS-2B 


.22 

.250 

.625 Hex 





WMM 




MANY OTHER SIZES AND TYPES AVAILABLE 


Pressure capabilities: Internal Pressure 

1 Atmosphere, 15 psi (103.4 kPa) 

External Pressure 

2 Atmospheres, 30 psi (206.8 kPa) 
For Part #1106— Internal pressure 

.7 Atmosphere, 10 psi (69 kPa) 

External pressure 

1.4 Atmospheres, 20 psi (138 kPa) 

Endurance: Exceeds 100,000 actuations (depend¬ 
ing on environment). 

Useful life: 20 years to unlimited (depending on 
environment). 

Switch Seals are designed and manufactured to 
meet or exceed applicable military specifications. 

FAX (201) 263-8199 


Switch Seals 

An elastomeric boot which seals, thus protecting a 
switch and internal components against hazardous 
foreign elements. AME’s one piece switch seal is 
constructed of a flexible rubber boot element 
bonded during molding to a threaded metal insert 
that fully encapsulates the switch and bushing to 
the panel. 

This assembly replaces the panel mounting nut 
and seals the mounting hole making it watertight. 
It protects against moisture, oil, dirt, dust, most 
solvents, many acids (see elastomer selection 
guide). 

Switch seals provide vibration resistant mounting 
and act as double insulation with no interference 
to switch movement. 


CAST URETHANE & SILICONE 

AME supplies cast urethane and silicone products 
precision engineered to meet your most demand¬ 
ing requirements. 

If you need high tensile/tear strength, excellent 
resistance to abrasion and high impact capability, 
our cast urethane is ideally suited for the job. 
Superb temperature resistance to the damaging 
sub-zero cold or searing heat extremes Is found in 
the cast silicone custom engineered by AME 
Corporation. 


AME CORPORATION 



33 Jacksonville Rd. 

P.O. Box 195 Dept. EM 
Towaco, NJ 07082-0195 
(201)263-1700 


SWITCH 

SEALS 
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The world’s first 
intelligent 

man/machine interface 
in a DIP.. • 


Provides all of the display and switch functions 
you’ll ever need in a single compact device. 
Stackable and cost-effective. 

The secret? A single LSI chip with state-of-the-art 
CMOS logic. Developed jointly with GE/RCA. 

Logic that combines a single-character alpha- | 
numeric display, thumbwheel switch and 1 

pushbutton switch functions in one / "* 
easy-to-use component. A true ^ / | 

peripheral device with a RAM-iike ^ f ;'§j 
CPU interface. 

An intelligent thumbwheel switch f ^ 
that will put you miles ahead of the / —^ 
competition. With capabilities they ^ 
can only dream about. Unless, 
of course, you tell them. 

In a simple application you might directly replace 
those out-dated mechanical thumbwheel switches. 
A typical cookbook design. And without a host 
CPU. 

In a more sophisticated application you might 
use a host processor to provide programmable 
control over man/machine interactions. Such as 
formula selection and entry, display of 
messages, user friendly menus, or a mix of some 


or all of these capabilities. The possibilities are 
limited only by your imagination. 

No matter how simple or how complex your 
application is, no other interactive component 
has so much to offer and is so easy to use. 
Concerned about availability? Standard 
^llipp. parts are typically off-the-shelf. We’ve even 
"'^t up a second source so that you’ll 
eceive an uninterrupted supply. 

Got a deadline to meet? Our 
technical support team will help get 
you on the air in record time. Or 
maybe one of our off-the-shelf 
intelligent thumbwheel assemblies 

Whether you need to make a decision fast, or 
you’re just thinking about down the road. Our 
microcontroller-based evaluation kit will provide you 
with instant evaluation, complete documentation 
and everything else you need to get started. Order 
one right now and experience intelligent interaction. 

To place an order or for more information call: 
(708) 426-6780. 

Please use (312) 426-6780 before Nov. 11, 1989. 


EVALUATION/DESIGNER’S KIT 

This handy low-cost kit will save you 
weeks of time. The kit includes everything 
you need for evaluating, prototyping and 
designing with this new technology. A 
MUST for your engineering lab. 

Includes a microcontroller programmed 
to demonstrate the many functions and 
capabilities of these devices. 


The kit includes: 

• 15 assorted intelligent thumbwheels 

• A microcontroller-based evaluation board 
with all components (Includes a preprogram¬ 
med Signetics S87C751 microcontroller) 

• Technical data sheets and specifications 

• Application notes 

Order # EVAL-SST-KIT $245 


“AMERICAN 

CONTROL 

TECHNOLOGY 


AMERICAN CONTROL TECHNOLOGY, INC., 825 VILLAGE QUARTER RD., W. DUNDEE, IL 60118 

PHONE: (708) 426-6780 FAX: (708) 426-1057 
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THE WORLD’S SMALLEST 

SURFACE MOUNT 
DIP SWITCH! 


American Research & Engineering’s strip molding process 
makes for a more reliable switch 





It’s More Reliable 

Three simple components: two composite 
metal/plastic strips and one plastic molded cover replaces a 25 piece 
assembly to make a switch that’s more reliable because it’s more consistent. 

SAME SIZE AS AN IC! 

If you don’t have automatic insertion equipment, we’re banking that some day you will. 
In the meantime, your board will look neater, better and more professional. And if you 
have insertion equipment, you’ll save the cost of hand insertion! 


Three New Patent Designs That Use 40% Less Parts 


The K40 Gull 
Wing Surface Mount 
Dip Switch 


1 The slides are split, or bifurcated, so there 

are two separate slides for each contact 
point. This Roubles the contact reliability 
because you have two independent > 

gold plated contacts at each / 

switch point. / 

2 The switches are flush with / 

the cover to eliminate acci- / 
dental, on-off movement / 

once the DIP is program- / 
med. Simple. / 

X / { 1 1 

J The package is sealed. / y ^ 

The lead frame is molded 

directly into the housing ^ 

to provide a one piece, no- I 

leak construction. The cover 1 

is ultrasonically molded to \ 

the frame after the switch is \ 

assembled. There is no better \ 

construction. The Surface Mount \ 

housing is made of Ryton with a \ 

Kapton tape seal. \ 


The K40 “J” Bend Surface Nv 
Mount Dip 

Also available for the 
design engineer trying to 

save every microinch of board real estate is the K40 

“J” bend Surface Mount DIP Switch in positions two through eight. 






All K40 Dip Switches Are Available 
In Positions Two Thru Eight! 


^ ^ ^ ^ ^ 

FREE SAMPLE! Send Us Your Business Card Stapled To 


4 The slides are made from beryllium copper, 
heat tempered to a full hardness, spring 
V formed, plated in a 100 micro inch nickel 
bath and then spot gold plated 30 micro 
\ inch deep at all the contact points. 
^ \ This is the best proven switch con- 

H \ taet surface that money can buy. 

0 \ 5 Every one of the switch 

H \ contact surfaces on the main 

^ \ lead frame are plated with 

\ 30 micro inch of gold over 

\ 100 micro inch of nickel. 


Pin Dip Switch 

\ ^ The K40 standard pin DIP Switch 

was originally designed by American Research 
& Engineering in 1982 as the world’s smallest 
DIP Switch. It was with its incredible small size and 
durability that the K40 standard pin DIP Switch^^j^^ 
led to the development of the new K40 
Surface Mount DIP Switch lineup. i ■ 

Lead time for the K40 standard ' 

pin DIP Switch is seven to fourteen j, I 

days and fourteen to twenty-one days 
for the K40 Gullwing or “J” bend DIP Switch. All K40 
switches are manufactured at our plant in Elgin, Illinois. 

Your Letterhead 


1500 EXECUTIVE DRIVE, ELGIN, IL. 60123 1-312-888-7245 

FAX [312] 888-7094 
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FAX (617) 245-4531 


TEL. (617) 246-1007 


Your best source for quality engineered and innovative products. 


Subminiature toggle, rocker, lever and pushbutton switches, lighted and unlighted. 
Ratings from dry circuit to 6 amps @125 VAC, 3 amp @ 250 VAC or 7 amps @ 30 VDC. 
Designed and manufactured in Wakefield, MA. 



800 series snap-action momentary Pushbutton Switches 
and PB series momentary Pushbutton Switches 








300 and400series Pushbutton Switches with 
momentary or aiternate action 





IW'i' 

iJl' a f 


New Products 


J96 option round’hole mounting bezels; 
Toggles, Rockers, Levers and Pushbuttons. 


Totally sealed Toggle, Rocker and Pushbutton 
Switches. (WT Series Toggles shown) 




i' 



AMERICAN SWITCH CORR, 134 WATER STREET, WAKEFIELD, MA 01880 TWX 710-348-6756 
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ARCOLECTRIC 

Many options are available 
such as colors, imprinting, pro¬ 
tective splash guard covers, 
also matching indicator light. 

For detailed information 
request our main catalog. 

A full range of electrical 
approvals including UL, CSA, 
VDE, etc. 


<'■, c- \ 

n 

n 

SNAP-IN MOUNTING ROCKER SWITCHES 

SERIES 

1300 

1500 

5500 

8600 

CIRCUITS 

SPST, DPST 
INCLUDING 
ILLUMINATED 

SPST, SPDT, 

DPST, DPDT, 
INCLUDING 
CENTER OFF 
MOMENTARY 

AND 

ILLUMINATED 

DPST AND SPST 
IN DP CASE SIZE 
INCLUDING 
CENTER OFF, 
MOMENTARY 

AND ISOLATED 
CIRCUITS 

SPST, SPDT, 

DPST, DPDT, 
INCLUDING 
CENTER OFF, 
MOMENTARY 

AND 

ILLUMINATED 

ELECTRICAL RATINGS 

Amperage and HP ratings do 
not apply to all circuits. 

16A125/250VAC 

20A6/28VDC 

150A IN RUSH 

16A125/250VAC 

20A6/28VDC 

ifeHP125VAC 

1 HP 250V AC 

16A125/250V AC 
20A 6/28V DC 

10A125/250VAC 

10A6/28VDC 

V2HP250VAC 

CONTACT MATERIAL 

CURRENT CARRYING PARTS, COPPER ALLOY SILVER PLATED 

SILVER CONTACTS. FOR GOLD CONTACTS CONSULT FACTORY. 

TERMINALS 

C 6.3mm tab 

T Solder 

C 6.3mm tab 

G 6.3mm tab 
Postive lock 

H 4.8mm tab 

K 2.8mm tab 

T Solder 

C 6.3mm tab 

T Solder 

H 4.8mm tab 

J Right angle PCB 

T Solder 

XPCB 

ACTUATORS 

J Paddle 

P Illuminated spot 

A Contoured 

P Illuminated spot 

A Contoured 

W Curved mois¬ 
ture resistant 

A Contoured 

P Illuminated spot 

V Curved 

PANEL CUT OUT 

SIZES 

Single pole 

A 12.2 X 27.2mm 

B 11.0 X 30.0mm 

T 11.5 X 28.2mm 

R 14.0 X 28.5mm 
Double pole 

A 22.3 X 27.2mm 

B 22.1 X 30.0mm 

T 22.3 X 28.2mm 

F 

Single pole 

A 12.2 X 27,2mm 

B 11.0 X 30.0mm 

T 11.5 X 28.2mm 

R 14.0 X 28.5mm 
Double pole 

A 22.3 X 27.2mm 

B 22.1 X 30.0mm 

T 22.3 X 28.2mm 

-OR FLANGE SIZES 

B 22.1 X 30.0mm 

T 22.3 X 28.2mm 

CONSULT FACTORS 

Single pole 

12.9 X 19.1mm 

Double pole 

19.1 X 21.9mm 

PANEL THICKNESS 

Single pole 

.75mm min 2.5mm max 

Double pole 

.72mm min 3.3mm max 

.75mm min 

2.5mm max 

.75mm min 

3.0mm max 


Specifications subject to change without notice. Not all combinations always available. 

SEE OUR INDICATOR LIGHTS AD IN SECTION 2460 PCS. B«1130,1131 

A 

ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel; (818) 700-1933 FAX: (818) 700-9541 
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ARCOLECTRIC 

Many options are available 
such as colors, imprinting and 
protective splash guard 
covers. 

For detailed information 
request our main catalog. 

A full range of electrical 
approvals including UL, CSA, 
VDE, etc. 

. \ V 

' 


% 


PUSH BUTTON 

SLIDE 

TOGGLE 

SERIES 

7000 

900 

2000 

1700 NYLON 
17000 METAL 

CIRCUITS 

SPST, DPST 

INCLUDING 

MOMENTARY, 

ILLUMINATED 

ALTERNATE 

ACTION 

SPST, SPDT, 

DP, ST 

MOMENTARY 

ONLY. 

Normally open 
and Normally 
closed 

Single pole 

Double pole 
including two 
thru five 
position. 

SPST, SPDT, 

DPST, DPDT, 
including 
center off, 
momentary 

ELECTRICAL RATINGS 

Amperage and HP ratings do 
not apply to all circuits. 

16A125/250VAC 
HP 125V AC 

1 HP 250V AC 
6A6/28VDC 

0.5A125/250VAC 

0.1A6/28VDC 

12A125/250VAC 

NYLON 

16A125/250V AC 
20A125/250VAC 

1 HP 250V AC 
METAL 
20A125VAC 
10A250VAC 
VkH.P. 

CONTACT MATERIAL 

For gold contacts consult 
factory. 

Silver 

Silver plated 

Silver Plated 

Sliver plated 
or silver 
depending on 
model 

TERMINALS 

C 6.3mm tab 

H 4.8mm tab 

T Solder 

C 6.3mm tab 

T Solder 

K 6.3mm tab 

T Solder 

X PCB 

6.3mm tab 

6-32 screw 

ACTUATORS 

Round, Square, 
Flush, Projecting 

Diameter 
5.0mm to 22.0mm 

Flush to 6.0mm 

Various lever 
styles 

PANEL CUT OUT 

SIZES 

ROUND 
25.0mm dia 

SQUARE 

22.4 X 22.3mm 

7.1mm dia 
to 

12.7mm dia 

Two hole center 
to center mtg. 

2 Position 34.0mm 

3 Position 38.0mm 
Snap in version 

14.0 x 30.00mm 
Without two hole 
mounting various 
sizes depending 
on number of 
switching positions 

12.7mm dia 

PANEL THICKNESS 

0.8mm 5.0 max 
Depends on model 

2.5mm to 4.0mm 

Snap in model 

0.8 X 2.5mm 

Nylon 

3.5mm min 

Metal 

7.93mm 


Specifications subject to change without notice. Not all combinations always available. 

SEE OUR INDICATOR LIGHTS AD IN SECTION 2460 PGS. B*1130,1131 

A 

ARCOLECTRIC CORPORATION, 9001 Canoga Avenue, Canoga Park, CA 91304 Tel: (818) 700-1933 FAX: (818) 700-9541 
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Arrow Hart Control Switches 

Arrow Hart offers a wide range of quality sealed switches for 
signal circuit applications. The “L” Series features a complete 
line of miniature washable switches compatible with PCB 
mounting, soldering, and cleaning processes, including those 
applicable to surface mount technology. All are 100% bubble 
tested to assure structural integrity. Also available are versions 
with anti-static capability up to 20,000V, and environmentally 
sealed threaded bushing mount switches. 

Arrow Hart control switches also include “TS” and “PM” min¬ 
iature toggle and printed board switches as well as “TM” 
Series military toggle switches built to MIL-Spec 83731 and 
QPL’d under MS 75028 and MS 75029. 



Arrow Hart Rocker Switches 

The complete line of rocker switches is designed to meet the 
industry’s toughest needs with continually improved ratings, a 
wide range of circuit configurations. International approvals 
and innovative new product design. 

From the1600/2600 Series, the first rocker switch line to provide 
a full range of international approvals, to the 1500/2500 Series 
of contoured rockers featuring a contemporary look and feel. 
The mini rocker features high ratings In an aesthetically pleas¬ 
ing space saving package while the Hi-Lite 2-color rocker pro¬ 
vides an “on” indication without being lighted. And the 92 
Series, specially developed for applications where the positive 
response of a larger switch is required, all with traditional 
Arrow Hart quality. 



Arrow Hart Power Switches 

Arrow Hart offers a wide range of power switches rated from 1 
ampere through 60 amperes at 125-600 V AC/DC. Designed 
for general purpose and heavy duty applications that require 
long service and dependability. Available in toggle, rotary, 
push button, slide and keylock variations. Built with Arrow Hart 
quality for superior performance. 


Catalogs of Current Events 

Each of our three catalogs Includes selection tables, technical 
specs, factory and field modification charts, dimensional dia¬ 
grams, key features and application information. For your free 
copy contact Arrow Hart Components, RO Box 9050, Charlot¬ 
tesville, VA 22906-9050 974-5100 FAX (804) 973-2236. 


COOPER 

INDUSTRIES 


ARROW HART COMPONENTS 

RO. Box 9050, Charlottesville, VA 22906-9050 • (804) 974-5100 • FAX (804) 973-2236 
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PERFECT 

BAUNCE 


HYSCAL 


PHONE 

919 - 934-3104 

FAX 

919 - 934-1781 


TYPICAL 

USES 







SERIES 

^ SPECS. 



u UNIQUE NEW FEATURES 
^ PROTECTED BY 1988 PATENTS. 

L. EXTENDED LIFE 
^ CONSTRUCTION. 

^ BUILT-IN RESTRAINERS 
^ TO SOLDER FLUX. 

^ UL RECOONIZEO 
^ (Iil8 E 66512). 

^ MIL-S-3786. Style SR04 
^ DESIGN STANDARDS. 

L. WORKMANSHIP — MATERIALS 
^ HIGHEST QUALITY. 

^ INTERNAL RESISTANCE 
^ TOTAL LESS THAN .DOS O 

^ SENSIBLY PRICED 
^ DELIVERED SWIFTLY. 

y HANDY ENGINEERING 
^ SPECS. FOR YOUR FILES. 

DESIGNERS—DEVELOPERS 
MANUFACTURERS 
OF PRECISION ROTARY SWITCHES 
POST OFFICE BOX 860 • SMITHFIELD, N. C. 27577 


_ASM_ 

corp 


miniature 






-65X 

+125X 


TEMP. RANGE 






















nimrnirngwriTH- SwitCh 


Qualify and Innovation 



Specialists in Miniature & Subminiature, PC, SMD, & Panel Mount Switches. 


I BLEnSM IlTCH 1551 Osgood St„ N. Andover. MA 01845 USA Tel: (508) 685-4371 TUX: 275423 FAX: (508) 686-9545 
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Selector 


CHART 


TERMINATIONS 


MOUNTING 


1 111 I Panel I Panel I Panel 
WLIsmoIraIvRA iBushing I Snap-inl Other 


Process 

Compatible Agency 

Sealed Unsealed (withstandspost Approvals Other 

solder wash) 


•Internal 

Resistors 



•Medium & 
High 
Security 


•Caps 
•Boot Seals 
•Guards 


•Boot Seals 
•Guards 
•Tactile 
Feedback 
•0.100 Term 
Spacing 


•High 

Sensitivity 

•Latching 


•Custom 

Legends 

•Custom 

Colors 


•Custom 
Legends 
•0.100 Term 
Spacing 


•Adjustable 

Stops 



•Machine 

Insertable 



(jl_ I •0.100 Term 
I Spacing 


See our New Full Line Catalog for detailed Information on all products. 


EBlRLCOiraiTCH 1551 Osgood St., N. Andover, MA 01845 USA Tel: (508) 685-4371 TUX: 275423 FAX: (508) 686-9545 
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IBurgess 

Switch Company 


BURGESS Precision Switches 
1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 


American 
> Electronic 
^ Components 


u.iy 

FITS 




F1T8YR1 


ULTRA MINIATURE MICRO SWITCHES 
FI SERIES 

Low profile switches with side-protruding, gold-flashed termi¬ 
nals for printed circuit boards. Mounting by terminals assisted 
by moulded spigot. Low and standard force, changeover switch¬ 
ing mechanisms. Contacts normally silver; add ‘-GP’ to ref¬ 
erence for gold. Plunger, plain lever or roller-lever may be 
depressed to case in overtravel. 


Ordering 

Reference 

Actuator 

Dimensions 

L B H 

Actuating Force 

N Ozf 

Rec. max. Rating 
125/250 VAC 

FITS 

Plunger 

16 

10 

7 

1.4 

5 

5 

F12T8 

Plunger 

16 

10 

7 

0.5 

1.8 

2 

F1T8Y1 

Lever 

20 

10 

11 

0.5 

1.8 

5 

F12T8Y1 

Lever 

20 

10 

11 

0.2 

0.6 

2 

F1T8YR1 

Roller-lever 

19 

10 

16 

0.5 

1.8 

5 

F12T8YR1 

Roller-lever 

19 

10 

16 

0.2 

0.6 

2 


A variety of different lever lengths (to 2iA") and shapes are available. 
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F4T7Y1 


F4 SERIES 

Similar to F5 Series but provided with side mounting holes. 
Changeover mechanism, recommended maximum rating 7 Am¬ 
peres at 125/250 volts AC. Silver or gold contacts— add -GP* 
to reference for the latter. Plunger, plain lever or cam-following 
lever actuators, all may be depressed to case in overtravel. 
2 mm quick connect tab (QC in table) or solder tag terminals. 


Ordering 

Reference 

Actuator 

Terminals 

Dimensions 

L B H 

Actuating Force 

N Ozf 

F4T6 

Plunger 

QC 

13 

5 

18 

1.2 

4.3 

F4T7 

Plunger 

Solder 

13 

5 

15 

1.2 

4.3 

F4T6Y1 

Plain lever 

QC 

23 

5 

20 

0.4 

1.4 

F4T7Y1 

Plain lever 

Solder 

23 

5 

17 

0.4 

1.4 

F4T6YC 

Cam lever 

QC 

21 

5 

23 

0.5 

1.7 

F4T7YC 

Cam lever 

solder 

21 

5 

21 

0.5 

1.7 


I\/IF4 Lug mounting frame for all F4 models. Switch secured without screws. 




F5 SERIES 

One of the world's smallest precision switches with power 
capabilities, the F5T8 has no mounting holes and may be 
mounted on a printed circuit board by means of its 5.08 mm 
pitched, gold-flashed, base-protruding terminal tags. Also avail¬ 
able with plain or cam-following lever actuators. Changeover 
switching mechanism, recommended maximum rating 7 am¬ 
peres at 125/250 volts AC resistive load. Silver contacts or 
add -GP' to reference for gold. Actuators may be depressed to 
case in overtravel. 


Ordering 

Reference 

Actuator 

Dimensions 

L B H 

Actuating Force 

N Ozf 

F5T8 

Plunger 

13 

5 

12 

1.2 

4.3 

F5T8Y1 

Plain lever 

23 

5 

14 

0.4 

1.4 

F5T8YC 

Cam lever 

21 

5 

15 

0.5 

1.7 


2^ Rad 




ri f f 


FK4T7Y1 


FK4 SERIES 

Double-break, two-circuit switches with four terminals. They 
are slightly smaller than V4 Series switches but have inter¬ 
changeable mounting position. Lever actuators and terminals 
as for F4 Series. Recommended maximum rating 7 amperes, 
125/250 VAC. Silver contacts, or add *-GP’ to references for 
gold. All actuators may be depressed to case in overtravel. 


Ordering 

Reference 

Actuator 

Terminals 

Dimensions 

L B H 

Actuating Force 

N Ozf 

FK4T6 

Plunger 

QC 

18 

5 

18 

1.5 

5.4 

FK4T7 

Plunger 

Solder 

18 

5 

15 

1.5 

5.4 

FK4T6Y1 

Plain lever 

QC 

21 

5 

21 

0.5 

1.8 

FK4T7Y1 

Plain lever 

Solder 

21 

5 

18 

0.5 

1.8 

FK4T6YC 

Cam lever 

QC 

21 

5 

22 

0.7 

2.3 

FK4T7YC 

Cam lever 

Solder 

21 

5 

19 

_1 

0.7 

2.3 
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BURGESS Precision Switches 
1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 
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Electronic 
Components 



LOW PROFILE SINGLE POLE MICRO SWITCHES 
LP SERIES - Sub-Miniature 

Low profile switches for printed circuit board mounting via the base, 
protruding gold flashed terminals changeover switching with silver or 
gold terminals (add-GP to reference for gold contacts). Four different 
actuating force variants and a wide selection of actuators available 
which can be fitted to all switches at either end of case. 


Ordering 


Dimensions 


Actuating Force 

Rec. max. Rating 

Reference 

Actuator 

L B 

H 

N 

OZF 

125/250 VAC 

LPHSP 

Plunger 

19 

9 

1.8 

6.5 

3 

LPSP 

Plunger 

19 

9 

1.4 

5.0 

2 

LPISP 

Plunger 

19 

9 

0.75 

2.7 

1.5 

LP2SP 

Plunger 

19 

9 

0.50 

1.8 

1.0 

LPSPYl 

Lever 

19 

14 

0.50 

1.8 

2.0 

LPSPYC 

Cam lever 

19 

16 

0.50 

1.8 

2.0 



Mounting viewed from top of switch 




LPDP 



LOW PROFILE DOUBLE POLE MICRO SWITCHES 
LPDP SERIES - Sub-Miniature 

Similar to the above but double-pole consisting of two single-pole 
mechanisms mounted in one case and actuated by a common plunger. 
The two poles are electrically isolated and the switch terminals are 
pitched on the same 0.1 inch matrix. Add-GP to reference for gold con¬ 
tracts. Levers can be fitted at either end of case. 


Ordering 

Reference 

Actuator 

Dimensions 
L B 

H 

Actuating Force 

N OZF 

Rec. max. Rating 
125/250 VAC 

LPDP 

Plunger 

19 

9 

2.8 

10.0 

2 

LPIDP 

Plunger 

19 

9 

1.5 

5.4 

1.5 

LP2DP 

Plunger 

19 

9 

1.0 

3.6 

1 

LPDPYl 

Lever 

19 

14 

1.0 

3.6 

2 

LPIDPYI 

Lever 

19 

14 

0.5 

1.8 

1.5 

LP2DPY1 

Lever 

19 

IT" 

0.4 

1.5 

1 




V4SY1 


SEALED MINIATURE MICRO SWITCHES 
FOR DIFFICULT ENVIRONMENTS 

A range of single and multi-pole miniature and sub-miniature Micro 
Switches with mechanisms totally enclosed to the standard indicated 
by lEC Code EP67 and NEMA Type 6. Efficient sealing is proved by a 
pressure test. Explosion-proof models are included in the range. 
Single-pole switches have plunger actuators which may be used alone or 
with plain leveror roller-lever auxiliary actuators. Multi-pole models are 
available with either plunger or Integral level actuators (plain or with 
roller). With one exception, all models are supplied with factory fitted, 
PVC insulated wires. 

SINGLE POLE SUB-MINIATURE SWITCHES 
V4S MODELS 

Glass-loaded nylon case and lid; acetal plunger; a neoprene cowl Is fit¬ 
ted around the plunger and bonded to the lid. The well-proven Burgess 
V4 changeover mechanism is fitted within the enclosure. Three 16/0.2 
mm p.v.c. insulated wires are potted in position. Silver contacts are 
standard. Temperature range -10° to 70°Cand recommended max¬ 
imum rating 3 amperes, 125/250 VAC. Silicone cowl/lead versions 
available for - 50°C operations. 


Ordering 

Reference 

Actuator 

L 

Dimensions 

B H 

Actuating Force 

N OZF 

V4S 

Plunger 

22* 

7 

18 

2.5 

9.0 

V4SY1 

Plain lever 

22 

7 

23 

0.9 

3.2 

V4SYR1 

Roller lever 

22 

7 

26 

0.9 

3.2 


A variety of different lever lengths (to IVO and shapes are available; also auxiliary actuators in single and double 
pole configuration. 

*excluding cables. 
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BURGESS/SAIA Precision Switches 
1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 


— American 


Electronic 



Components 



XP2-E1 


SECURITY SWITCHES BY SAiA 
XP SERIES - SINGLE POLE 

For use as a door interlock on office equipment, dispensing and in¬ 
dustrial machinery. Normally open, normally closed changeover swit¬ 
ching available, rated up to 16 amp 1250 VAC. Approvals include UL, 
CSA, VDE, SEV, SEMKO, NEMKO, DEMKO, and KEMA. Gold Contact 
(add-81) and elevated temperature (add-W) versions available. 
Mushroom plunger and additional security return spring (add-EI) Va ” 
Q.C. terminals. 


Or(Jering 

Reference 

Actuator 

Dimensions 

L B H 

Circuit 

Actuating 

Force 

XP2 

Plunger 

30 12 41 

Changeover 

300 10.5 

XP42 

Plunger 

30 12 41 

Normally Closed 

175 6.2 

XP52 

Plunger 

30 12 41 

Normally Open 

300 10.5 

XP2-E1 

Mushroom 

30 12 41 

Changeover 

650 22.9 

XP42-E1 

Mushroom 

30 12 41 

Normally Closed 

375 13.2 

XP52-E1 

Mushroom 

30 12 41 

Normally Open 

650 22.9 



XP2/XP42/XP52 

XP2W/XP42W/XP52W 



Versions with mushroom plunger 
XP2-E1 / XP42-E1 / XP52-E1 
XP2W-E1/XP42W-E1/XP52W~E1 



XT SERIES - DOUBLE POLE 

Normally open double-pole interlock switch handles up to 15.5 A/250 
VAC according to UL/CSA. Options for XT series include plug type, 
number of switching operations contact configuration and form. 
Also available without shroud. 


Ordering 

Reference 

Description 

XTD22 

50,000 operations according to CEE 24; 

6.3 X 0.8 mm plug type 

XTD66A 

100,000 operations at 15.5 V/250 VAC; 

4.8 X 0.5 mm plug type 


22 ± 0,1 




XS SERIES - DOUBLE/TRIPLE POLE 

Available as either 2-pole or 3 pole for interlock use; 2-poie handles 
up to 15 amp, 125/250 VAC per pole with a low voltage 0.3 amp, 30 
VAC/30 VDC pole to operate an indicator or electronics circuit. Op¬ 
tional 3-pole model handles up to 15 amp, 125/250 VAC on each pole. 
Normally open switching with reliable contact breaking by three 
reset springs acting independently. Convenient snap-in mounts mm 
contact gap and creepage which meets UL, CSA, VDE, SEMKO, 
DEMKO and BEAB; for use on office machines (UL114, IEC380/VDE 
0806) cabinets, data processing and equipment requiring inter¬ 
locking. Multipiug mating connector (Va” Q.C. terminals) and service 
key available. 



Multipiug Connectors 



Service Key 


Ordering 

Reference 

Circuit - Detail / Description 

XSC06ACAA 

3-pole - circuit 1, low voltage gold contacts 

- circuit 2, 15 amp, 125/250 VAC silver contacts 

- circuit 3, 15 amp, 125/250 VAC silver contacts 

XSC06AAAA 

, 

3-pole - circuit 1,15 amp, 125/250 VAC silver contacts 

- circuit 2, 15 amp, 125/250 VAC silver contacts 

- circuit 3, 15 amp, 125/250 VAC silver contacts 

XSC06AA0A 

2-pole - circuit 1, 15 amp, 125/250 VAC silver contacts 

- circuit 2, not equipped 

- circuit 3, 15 amp, 125/250 VAC silver contacts 

410451090 

Multiplug housing 

410948180 

Service key 




40 


J8_ 

10 


l-J- 


33.8 






iillli 

1 

1 




4.8 X 0.8 
, 4.8x05 
_ 

XS Switch 
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Multiplug Housing 
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BURGESS/SAIA Precision Switches 
1010 North Main Street/Elkhart, IN 46515 
Telephone (219) 262-8608/FAX (219) 262-8819 
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Components 


SERIES XG SNAP-ACTION SWITCHES BY SAIA 



Series XG and actuation data are according to the international stan¬ 
dard DIN 41635, Form A. These switches are manufactured to very 
precise standards and with a dimentionally stable, thermoplastic 
case. They are available in a wide range of switching characteristics 
and terminal types. Up to 100 million operations assures a long 
mechanical life. 


XGK2 Basic Type 



XG Case Dimmension Drawing 


TECHNICAL DATA - SERIES XG 




X6K 

XG 

XGA 

XGB 

XGC 

XGH 


In compliance with 
UL/CSA 

A/V 12/250 

15/250 

15/250 

12/250 

10/250 

10/250 

XGC6-J21 

Mechanical life 
expectancy 

10® 30 

2 

2 

30 

50 

100 




SERIES XC SNAP-ACTION SWITCHES 

Series XC dimensions and actuation data are according to the inter¬ 
national standard DIN 41635, Form B. These switches are available 
in a wide range of switching characteristics, terminal types and ac¬ 
tuating devices. A tension spring snap-action mechanism provides a 
very high mechanical life expectancy, up to 50 million operations. 


o o 
+ 1 

c.,t- 
Csj-I__ 





f, 

1 'Uoo 5 
• 2 . 0 - 002 ' 

9.5 ± 0 J: 
^ ^ 19 . 8 *^ 

[a?-. 



XC3 Basic Type 


XC Case Dimmension Drawing 


TECHNICAL DATA - SERIES XC 



XC 

XCF 

XCK 

XCC 

XCH 

In compliance with UL/CSA 

A/V 5/250 





Mechanical life expectancy 

10® 10 

1 

20 

50 

50 
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The Primary Source Worldwide®. 


NEWTON DIVISION PRODUCTS 





Toggle Switches 

A full range of miniature, tiny and ultraminiature 
models for panel and P.C. mounting, includ¬ 
ing sealed/process compatible and surface 
mount. SP thru 4P models with many styles 
and options available. 






Rocker and Lever Handle Switches 

A full range of miniature and tiny models for 
panel and PC. mounting, including anti-static 
and sealed/process compatible designs. SP 
thru 4P models and many options available. 



Pushbutton Switches 

A complete line of miniature, tiny, subminiature 
and microminiature switches with momentary, 
snap-acting and alternate action functions— 
SP thru 4P. Surface mount and sealed/process 
compatible models available. 



Slide Switches 

A full range of miniature, tiny and ultraminiature 
models with many available options. 



Half-inch Rotary Switches 

A full range of miniature instrument grade 
rotary switches in one and two pole models 
with 30 degree indexing (12 positions max) 
or 36 degree indexing (10 positions max). 

Membrane Keypads 

Available in 4 x 4 and 3x4 arrays with either 
embossed detented or flat nontactile keys. 




Thumbwheel Switches 

A full range of miniature, sub-miniature and 
mini-thumbwheel switches with snap-in front 
or rear panel mounting and P.C. mounting. 




DIP Switches 

LD Series available in 4,6 and 8 positions. 

Low profile, machine insertable, surface mount 
or thru-hole P.C. terminations. Fully sealed/ 
process compatible. BD Series available in 
1 through 12 positions (except 11 pos.). The 
washable design can be wave soldered. 


COMPONENTS, INC. 15 Riverdale Ave. Newton, MA 02158-1082 Tel: (617) 964-6400, Telex: 92-2544, Fax: (617) 527-3062 
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The Primary Source Worldwide®. 


CLAYTON DIVISION PRODUCTS 



Switchlocks 

The most complete line of switchlocks from 
simple electrical lockout to high security 
mechanical lockout with electrical control. 
Standard and instrument grade switching up 
to 4 poles and many value added features. 




Rotary Switches 

All plastic rotary switches adjustable from 
2 to 12 positions. ROTA-SLIDE® Power 
ROTA-SLIDE and Miniature ROTA-SLIDE 
rotary switches. 



Slide Switches 

Power and Line Vtoltage Select Slide Switches. 
Miniature and Snap-In Slide Switches. 


Rocker and Lever Handle Switches 

A full range of miniature power rocker and lever 
handle switches. 



Pushbutton Switches 

Pushbutton and mechanical pushbutton mod¬ 
els and options for panel and PC. mounting. 



Illuminated Pushbutton Switches 

Seven different styles of illuminated and 
non-illuminated pushbutton snap-acting 
switches with modular snap-together 
construction. 


COMPONENTS,INC. 2035 Highway 70 East, Clayton, NC 27520-0687 Tel:(919) 553-3131, Telex:579385, Fax:(919) 553-4758 
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Illuminated Switches 



/ "W 5 ^ f^ PO. Box 152, Ives Rd., Wallingford, CT 06492-0152 

WMmm / VSlillllAX y me. TEL;(203)269-8701 • TELEX:963-485• FAX:(203)265-5398 

C&K Unimax, Inc. is a wholly owned subsidiary of C&K Components, Inc. 
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GENERAL PURPOSE AC-DC TOGGLE SWITCHES 


Type 

Switch Action 

Terminals 

110-73 

S.P.S.T. ON-NONE-OFF 

Solder 

110-S-73 

S.P.S.T. ON-NONE-OFF 

Screw 

111-16-73 

S.P.S.T. ON-NONE-OFF 

Wire 

32BB62-73 

S.P.D.T. ON-NONE-ON 

Solder 

2BK62-73 

D.P.S.T. ON-NONE-OFF 

Solder 

2BK65-73 

D.P.S.T. ON-NONE-OFF 

Wire 

2BL62-73 

D.P.D.T. ON-NONE-ON 

Solder 

HEAVY DUTY AC-DC TOGGLE SWITCHES 

16 AMPS, 125 VAC 8 AMPS 250 VAC 1 HP 125-250 VAC 

DK284-73 

D.P.S.T. 

Screw 

20 AMPS 125 VAC—10 AMPS 250 VAC—1V 2 H.R 125-250 VAC | 

EK204-73 

D.P.S.T. 

Screw 


Type 

Switch Action 

Rocker Color 

RA911-RB-B-0-N 

S.P.S.T. ON-NONE-OFF 

Black 

RA911-VB-B-0-V 

S.P.S.T. ON-NONE-OFF 

Visi-Rocker* 

RA911-VB-B-1-V 

S.P.S.T. ON-NONE-OFF 

Visi-Rocker* 

w/ON-OFF 

Imprint 

RB911-RB-B-0-N 

S.P.D.T. ON-NONE-ON 

Black 

RC911-RB-B-0-N 

S.P.D.T. ON-OFF-ON 

Black 

LRA911-RS-B/120/N 

S.P.S.T. ON-NONE-OFF 
Lighted 

Red 


*Curvette Visi-Rocker has a second color molded in for attractive low cost 
“ON” indication. 

ON/OFF imprinting is available, consult factory. 


Type 

Switch Action 

Rocker Color 

RSCA711-RB-B-0-N 

S.P.S.T. ON-NONE-OFF 

Black 

RGSCC711-RB-B-0-N 

D.P.S.T. ON-NONE-OFF 

Black 

LRGSCK211-RS-B/120N 

D.P.S.T. ON-NONE-OFF 
Lighted 

Red 


ON/OFF imprinting is available, consult factory. 


LRGSC Series RSC Series RGSC Series 

MINIATURE CURVETTE SNAP-IN SWITCHES 

These double-insulated miniature switches offer self-cleaning wiping action 
contact system rated @ 4 amps 250 VAC—8 amps 125 VAC, 6(4) amps 250 
VAC. UL listed, CSA and VDE certified. Also features our unique Visi-Rocker 
two-color molded rocker for low cost “ON” indication. 



621 Series 

HEAVY DUTY ROCKER SWITCHES 


Type 

Switch 

Action 

Terminals 

Rocker 

Color 

62111421-0-0-N 

S.P.D.T. 

ON-NONE-ON 

Solder 

Black 

62112421-0-0-N 

D.P.D.T. 

ON-NONE-ON 

Solder 

Black 

62116319-0-0-N* 

11 amps 125 VAC 

S.P.S.T. 

ON-NONE-OFF 

.187 Tabs 

Black 

62115929-0-0-V** 

D.P.D.T. 

ON-NONE-ON 

.187 Tabs 

Visi-Rocker 

62116919-0-9-V** 

S.P.S.T. 

. 187 Tabs 

Visi-Rocker 
w/0-1 mtg. 


*UL listed and CSA certified for 11 amp 125 VAC ratings. 

* *Curvette Visi-Rocker has a second color molded in for attractive low cost 
“ON” indication. 

ON/OFF imprinting is available, consult factory. 


Type 

Switch 

Action 

Terminals 

Rocker 

Color 

TIGA51-6S-BL-NBL 

S.P.S.T. 

ON-NONE-OFF 

.250 Tabs 

Black 

TIGK54-6S-BL-NBL 

D.P.S.T. 

ON-NONE-OFF 

Screw 

Black 

LTILA51-6S-BL-RC-NBL 
(125 VAC lamp) 

S.P.S.T. 

ON-NONE-OFF 

.250 Tabs 

Black 
w/red light 


DRIP DRY ROCKER SWITCHES 


We have modified the Tippette® Switches above to provide front panel dust 
and moisture protection with built in seal feature. 


Type 

Switch 

Action 

Terminals 

Rocker 

Color 

TIGA51-6S-BL-WBL 

S.P.S.T. 

ON-NONE-OFF 

.250 Tabs 

Black 

TIGK54-6S-BL-WBL 

D.P.S.T. 

ON-NONE-OFF 

Screw 

Black 

LTILA51-6S-BL-RC-WBL 
(12V lamp) 

S.P.S.T. 

ON-NONE-OFF 

.250 Tabs 

Black 


ON/OFF imprinting is available, consult factory. 


The information listed above is for standard Carlingswitch products. Consult Carlingswitch for additional product information. 



2B Series EK/DK Series 110 Series 

CURVETTE® SNAP-IN SWITCHES 

Slow make and break action, .250 quick connect terminals. 16 amps 125 VAC - 
10 amps 250 VAC, 10(4) amps—250 W. UL listed, CSA and VDE certified. Rated 
life 50 M cycles @ rated load. Also features our unique Visi-Rocker®, two-color 
molded curved rocker for low cost “ON” indication. 


Quick make and break AC-DC rated 6 amps 125 VAC, 3 amps 250 VAC. UL 
listed and CSA certified bushing, ^ Vie" toggle. 




Visi-Rocker 

R Series LR Series R Series 

SC HIGH INRUSH CURVETTE SNAP-IN SWITCHES 

Designed to handle current surges over 100 amps. UL listed and CSA certified 
for 20 amps 125 VAC—15 amps 250 VAC. 




These full-size rocker switches are designed for AC and low voltage DC appli¬ 
cations. They include a slow-make, slow-break contact mechanism, nylon 
snap-in brackets and are available to resolve most insulation requirements. 
They are rated at 15 amps 125 VAC, 28 VDC, 10 amps 250 VAC, H.R UL listed 
and CSA certified. 


TIG Series 


CARLINGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 « FAX: (203) 793-9231 « 1-800-243-8556_ 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1695 








5100 


SWITCHES 


5100 


CMRLtMGSWiTCH 


SWITCHES 


HEAVY DUTY AC RATED TOGGLE SWITCHES 

General purpose switches rated @ 15 amps 125 VAC and 28 VDC and 10 amps 
@ 250 VAC, UL listed and CSA certified in single, double, three and four pole 
configurations. All are rated 3/4 H.R—^ 5 / 32 " bushing—^ Vie" toggle. 



H Series I Series 


NYLON INSULATED TOGGLE SWITCHES 

Series D switches have self-cleaning wiping action contacts suitable for both 
power and low-level switching, nylon flat or bat lever actuators and bushing/ 
frame super structure for double insulated requirements—UL listed, CSA certified. 
Series rated @ 10 amp 125 VAC 5 amp 250 VAC 125-250 VAC 10 amp 28 
VDC. 



GENERAL PURPOSE PUSHBUTTON SWITCHES 

Slow-make/stow-break momentary AC only. 



P27 Series 170 Series 1 10-SP Series 


Type 

Switch Action 

Terminals 

2FA53-73 

S.RS.T. ON-NONE-OFF 

Solder 

2FA53-73-TABS 

S.P.S.T. ON-NONE-OFF 

Spade 

2FA54-73 

S.RS.T. ON-NONE-OFF 

Screw 

2FB53-73 

S.RD.T. ON-NONE-ON 

Solder 

2FB53-73-TABS 

S.RD.T ON-NONE-ON 

Spade 

2FB54-73 

S.RD.T. ON-NONE-ON 

Screw 

2FC53-73 

S.RD.T. ON-OFF-ON 

Solder 

2FC53-73-TABS 

S.RD.T ON-OFF-ON 

Spade 

2FC54-73 

S.RD.T ON-OFF-ON 

Screw 

6FC54-73‘ 

S.RD.T ON-OFF-ON 

Screw 

2GK50-73 

D.RS.T. ON-NONE-OFF 

Solder 

2GK51-73 

D.RS.T ON-NONE-OFF 

Spade 

2GK54-73 

D.RS.T ON-NONE-OFF 

Screw 

2GL50-73 

D.P.D.T ON-NONE-ON 

Solder 

2GL51-73 

D.P.D.T ON-NONE-ON 

Spade 

2GL54-73 

D.P.D.T ON-NONE-ON 

Screw 

2GM50-73 

D.P.D.T ON-OFF-ON 

Solder 

2GM51-73 

D.P.D.T ON-OFF-ON 

Spade 

2GM54-73 

D.P.D.T ON-OFF-ON 

Screw 


HK250-73 

3.P.S.T ON-NONE-OFF 

Solder 

HK251-73 

3.P.S.T ON-NONE-OFF 

Spade 

HK254-73 

3.P.S.T ON-NONE-OFF 

Screw 

HL250-73 

3.P.D.T ON-NONE-ON 

Solder 

HL251-73 

3.RD.T ON-NONE-ON 

Spade 

HL254-73 

3.RD.T ON-NONE-ON 

Screw 

HM250-73 

3.P.D.T ON-OFF-ON 

Solder 

HM251-73 

S.RD.T ON-OFF-ON 

Spade 

HM254-73 

3.P.D.T. ON-OFF-ON 

Screw 

IK250-73 

4.P.S.T ON-NONE-OFF 

Solder 

IK251-73 

4.P.S.T ON-NONE-OFF 

Spade 

IK254-73 

4.P.S.T ON-NONE-OFF 

Screw 

IL250-73 

4.P.D.T ON-NONE-ON 

Solder 

IL251-73 

4.P.D.T ON-NONE-ON 

Spade 

IL254-73 

4.P.D.T ON-NONE-ON 

Screw 

IM250-73 

4.P.D.T ON-OFF-ON 

Solder 

IM251-73 

4.RD.T ON-OFF-ON 

Spade 

IM254-73 

4.RD.T ON-OFF-ON 

Screw 


‘Momentary On Action 


PADDLE TOGGLE ACTUATOR 


DA100-PB-B 

S.RS.T ON-NONE-OFF 

Solder/Spade 

DA105-PB-B 

S.P.S.T ON-NONE-OFF 

Wire 

DB100-PB-B 

S.RD.T ON-NONE-ON 

Solder/Spade 

DC100-PB-B 

S.RD.T ON-OFF-ON 

Solder/Spade 


BAT TOGGLE ACTUATOR 


DA100-BB-B 

S.P.S.T ON-NONE-OFF 

Solder/Spade 

DA105-BB-B 

S.P.S.T ON-NONE-OFF 

Wire 

DB100-BB-B 

S.RD.T ON-NONE-ON 

Solder/Spade 

DC100-BB-B 

S.RD.T ON-OFF-ON 

Solder/Spade 


6 AMP 125 VAC—3 AMP 250 VAC UL LISTED AND CSA CERTIFIED 


Type 

Switch 

Action 

Terminals 

Caps 

P26A-1D-RMB 

S.P.N.O. 

Solder 

Metal 

P26L-1D-RMB 

S.P.N.C. 

Solder 

Metal 

P27A-1D-BL 

S.P.N.O. 

Solder 

Black 

P27A-1D-RD 

S.P.N.O. 

Solder 

Red 

P27L-1D-BL 

S.P.N.C. 

Solder 

Black 

P27L-1D-RD 

S.P.N.C. 

Solder 

Red 


5 AMP 125 VAC—10 AMP 250 VAC 


170 

S.P.N.C. 

Screw 


Metal 

172 

S.P.N.O. I 

Screw 


Metal 


QUICK MAKE/QUICK BREAK MAINTAINED AC/DC 
6 AMP 125 VAC—3 AMP 250 VAC UL LISTED AND CSA CERTIFIED 


110-SP 

S.RS.T 

Screw 


Metal 

111-16P 

S.RS.T 1 

Wire 


Metal 


The information listed above is for standard Carlingswitch products. Consult Cariingswitch for additional product information. 

CARLINGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 
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CARLMMGSWtrCH KEYLOCK SWITCHES 



Lockette® 
Keylock Switches 


The Lockette Series rotary locking switches 
feature a unique replaceable lock core sys¬ 
tem that allows field changing of lock combi¬ 
nations. It also offers electrical ratings to 10 
amps and standard 20 KV electro-static-dis¬ 
charge protection. The Lockette is available 
in popular single and double pole circuits and 
has a choice of quick connect, solder lug or 
PCB mount terminations. 


Specifications 

• UL, CSA* 

• Dielectric Strength: 1,000V (minimum) 

• Insulation Resistance; 100 megohms 
(minimum) 

• Bezel Material; Metal or Thermoplastic 

• Base: Polyester 

*Due to ongoing technological advances, 
consult factory for agency specifications. 



1. Series 

K—Keylock— 

2. Poles 

CODE NO. OF POLES AND O** CIRCUIT 

1 1 pole, no circuit at 0° position (open circuit between 

terminals 1 and 2) 

5 1 pole “on” at 0° position (closed circuit between 
terminals 1 and 2) 

6 2 pole "on” at 0° position (closed circuit between 
terminals 1 and 2, and terminals 5 and 6) 

3. Rotation 

Note; Maximum total degrees of rotation for 2 pole circuits is 

90°—consult factory for additional keylock variations 

TOTAL TOTAL TOTAL 

CODE DEGREES CODE DEGREES CODE DEGREES 


Z 360° 
A 45° 

B 90° 

C 135° 

D 180° 



E 225° 



4. On Positions 

“ON” 

CODE POSITIONS CODE 



SPECIAL 

“ON” 

POSITIONS 



Note: These “on” positions will exist only if within the rotation 
specified in selection 3; choose the first available selection which 
provides the “on” positions desired; numbers refer to the 
terminals connected—in a 2 pole switch terminals directly 
opposing will also be connected—consult factory for additional 
variations 

“On” circuit at 0° specified in seiection 2 


5. Termination 

Code Style 

A . 187 quick connects with terminal barriers 
B Solder lugs with terminal barriers 

C .080 quick connects/solder lug with terminal barriers 

0 P.C. terminals 

E P.C. terminals, all available locations 

F Wire leads 

M P.C. terminals, with epoxy sealing 

N P.C. terminals, all available locations, with epoxy sealing 
P .187 quick connects, no terminal barriers 
Q Solder lugs, no terminal barriers 

R .080 quick connects/solder lug without terminal barriers 
X Special 

6. Rating 

Code 

1 0.4VAmax @ 20VACorVDC 

3 3A 250VAC. 6A 125VAC, 6A 28VDC 

5 5A 250VAC, 10A125VAC, 10A 28VDC 

6 1 St pole; 3A 250VAC, 6A125VAC, 6A 28VDC 
2nd pole; 0.4VA max @ 20 VAC or VDC 

9 1st pole: 5A 250VAC, 10A125VAC, 10A 28VDC 
2nd pole: 0.4VA max. @ 20VAC or VDC 

7. Bezel 

Code Rounded, metal bezels 

3 Nickel—removable bezel 

5 Gold plated—removable bezel 

Angled, metal bezels 

7 Nickel—removable bezel 

9 Gold plated—removable bezel 

0 Back panel mounting—decorative bezels may be 
ordered separately 
Matte finish thermoplastic bezels 
X Special 

B Black / 

W White C Removable angled bezel 

R Red ( —shipped unassembled 

J Beige ) 

G Gray J 

1 Special 

C Black j 

V White L Fixed angled bezel with 4 tumbler lock 

S Red ( core, selection 10, codes L or 4, only 

K Beige \ 

F Gray J 

8. Mounting 

Code 

0 No hardware (Back panel PC mount) 

1 3/4" hole mounting with hex nut 

2 Clip 


9. Removal 


Code 

1 


4 Tumbler: 

0°, 90°, 180°,and 
270°* 

0° and 180° only 
90° and 270° only 


Code 

5 


5 Tumbler: 

0°, 90°, 180° 
and 270° 

0°, and 180° only 
90° and 270° only 


"Note: Codes 1 & 5 are standard; key is removable at the listed 
positions contingent upon rotation as specified in selection 
3—distributor may stock codes 1 and 5, and obtain inserts to 
provide key removal codes 2, 3,6, and 7—consult factory 


10. Lock Core 

Code 

L Removable 4 tumbler lock (removable at 45°) 

4 4 tumbler lock 

M Removable 5 tumbler lock (removable at 45°) 

5 5 tumbler lock 

Note: Options L and M not available with momentary versions 


11. Code Marking 

Standard; key code stamped on keys. 

Code 

1 No key code on lockface, 1 key 

2 No key code on lockface, 2 keys (standard) 

4 Key code stamped on lock face, 2 keys 

Note: Keys for lock core removal will be furnished depending upon 
quantities of keyed-alike removable cores ordered—core removal 
keys may be purchased separately if additional keys are needed, or 
order quantity does not qualify for core removal key. 


12. Core Finish 
Code 

1 Nickel or bright stainless (matching finishes) 

2 Black 

5 Gold plated 

X Special 


13. Key Variations 

Code 

01 Standard code 

Obier variations available, 
consult factory. 


14. Optional Suffix Code 

Special order, consult factory for pricing 
Code 

-S All unused terminal openings sealed 


CARLINGSWITCH, Inc., 60 Johnson Avenue, Plainville, CT 06062-1156 
(203) 793-9281 • FAX: (203) 793-9231 • 1-800-243-8556 
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CHERRY ELECTRICAL PRODUCTS 

3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500 • FAX 312-360-3566 



DHIC-BIAA 

DH2CB1AA 

Switch body 
.322" X .244" 

X .106" 


DHIC-BIPA 

DH2C-B1PA 

Switch body 
.322" X .244" 

X .106" 


Sub - Subminiature 


DG series’ 



Series DGl 3 amps 
2 amps 
Series DG2 50 mA 


DG series 

BjVCS Switch body 
! I I .504" X .255" X .228" 


Subminiature 

DA3 series - Automated 



Series PA3 0.1 amps 

Switch body 
.781" X .375" X .250" 


I ! ! 


I I I 


I I I 


I I I 


I I I 


! I I 


! I I 


Subminiature International 

DB series* - Automated 


Series DBl 5 amps 

Series DB2 10 amps 

Series PB3 0.1 amps 



DB series 

Switch body 
.783" X .380" 

X .256" 


♦ Silhouettes shown actual size 


Subminiature Series E61 
E series 


Series Ebl 5 amps 

Series E62 10.1 amps 

Series E63 0.1 amps 


Switch body 

.781" X .375" X .250" 


y y 


Subminiature Modules 

HM series 



Two Pole 
(2 PDT) 



Five Pole 
(5 PDT) 


Series E61 5 amps 

Series E62 10.1 amps 

Series E63 0.1 amps 

Switch body 

2 PDT = .781" X .483" x .470" 

3 PDT = .781" X .483" x .672" 

4 PDT = .781" X .483" x .875" 

5 PDT = .781" X .483" x 1.086" 


standard 

Ratio 


Ratio 


I 

I 


! I m 


I I I 

I I I 


-OOH -50K 


I I I 
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CHERRY ELECTRICAL PRODUCTS 

3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500 * FAX 312-360-3566 


International Subminiature 
Waterproof 

DC series 



Series DCl 
Series DC2 
Series DC3 
Series DC4 


5 amps 
10.1 amps 
0.1 amps 
3 amps 


Plastic Lever Actuator 

for miniature E series 

Light Force and Standard Force 


Series/prefix numbers, electrical 
ratings and switch body 
dimensions are the same as the 
E series models shown above. 



Solder 

Terminals 

Switch body 
.783" X .397" 

X .256" 


Wire 

Terminals 

Switch body 
.783" X .602" 
X .256" 


Miniature 

E series - Light Force (x suffix) 
^ Standard Force 



Series E21 0. 

Series E22 3 

Series E23 5 

Series E31 1 

Series E33 1C 

Series E34 15 

Series E35 2C 

* Light Force only 
Switch body 
1.093" X .625" X .406" 


Miniature International 

D4 series Light Force (l suffix) 
Standard Force 

(C-Suffix) 


ri in 


0.1 amps 
3 amps 
5 amps 
1 amp 
10 amps 
15 amps 
20.1 amps* 



Series D4l 
Series D42 
Series D43 
~ Series D44 
Series D45 


0.1 amps 
3 amps 
5 amps 
10 amps 
15 amps * 


us part number suffix 
(straight terminals) 

(International suffix) 
(dogleg terminals) 


Switch body 
1.095" X .625" X .406" 
27.81 mm x 15.88 mm 
x 10.31 mm 


' International versions of D45 require larger terminals. 
Consult factory. 


-OOA 

-OOAX 


L-RIAA C-RIAA 
(9-Q3AA) (3-Q3AA) 


L-RILA C-RILA 
(9-Q3LA)(3-Q3LA) 


QHi 

«_ 

-50K 

-50KX 


L-RIYD C-RILD 
(9-Q3YD)(3-Q3LD) 


L-RIXD C-RIXD 
(9-Q3XD) (3-Q3XD) 


-OOH 

-50KL 

-OOHX 

-75KX 


& 

"-' 

ID.- 

HMD_ 


QlHi 

V- 

-50H 

-50HX 


{ _ 

-75HX 


L-RIRA C-RIRA 
(9-Q3RA) (3-Q3RA) 


L-RITC C-RITC 
(9-Q3TC) (3-Q3Te) 


L-RIRC C-RIRC 
(9-Q3RC)(3-Q3RC) 


L-RIYL C-RIYL 
(9-Q3YL) (3-Q3YL) 
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CHERRY ELECTRICAL PRODUCTS 

3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500 • FAX 312-360-3566 


Low Torque 

E series 


General Purpose 

E series - Single Pole 



Series G13 
Series El3 
Series E14 
Series E30 


0.1 amps 
15 amps 
25 amps 
30.1 amps 


Switch body 
1.823" X .640" X . 644 " 


General Purpose 

DL series - Automated 



Series DL3 
Series DL4 
Series DL5 


0.1 amps 
15 amps 
25 amps 


Switch body 
1.823" X .640" X .644" 



General Purpose 

E series - Double Pole 



Series E19 
Series E19A 

Series E20 
Series G20 


15 amps 
15 amps/ 
0.1 amps 
20 amps 
0.1 amps 


Switch body 

1.813" X 1.125" X .640" 






Panel Mount Pushbutton 

E series - Single Pole 



Series E65 
Series E68 
Series E69 


16 amps 
0.1 amps 
10 amps 


iiii 4iilii 

-OOJ -OOM 


k , it , k 

-OOA hAk -20A -30A 


Switch body 1.25" x 1.05" x .680" 


-40A 


-50A 


B-1700 
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CHERRY ELECTRICAL PRODUCTS 

3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500 • FAX 312-360-3566 



Panel Mount Pushbutton 

E series - Double Pole 


Series E75 16 amps 

Series E77 10 amps/ 

0.1 amps 
Series E78 0.1 amps 

Series E79 10 amps 

Switch body 1.57" x 1.05" x .680" 


> 1 w 

-20A -30A 


Line Interrupt 

F80 series 



Series F81 
Series F82 
Series F83 
Series F84 


10 amps 
16 amps 
0.1 amps 
Combination 
of current 
ratings 




Switch body 1.57" x 1.16" x .685" 


Lighted Pushbutton 
Switches 


PI series 


Series PI62 
Series PI63 



10.1 amps 
0.1 amps 



Switch body .844" x .688" x ,578" 


-C3RA Red button-LED, SPOT 
-C3BU Black button-No light, SPOT 
-D3RA Red button-LED, DPDT 
-D3BU Black button-No light, DPDT 


International Miniature 

D3 series - Heavy Duty 





Series D36 4 amps 

Series D37 10 amps 

Series P38 16 amps 


Switch body 1.094" x .625" x .406" 


Terminator 


DN series 



Series DN3 0.1 amps 
Series PN6 3 amps 




Switch body 

1.337" X ,854" X .406" 


Open Switches 

S series 



Series S23 
Series S25 
Series S30 
Series S31 


5 amps 
10 amps 
10 amps 
0.1 amps 


Switch body 

S23, S25 2.125" x .438" x .094" 

530 1.062" X .750" x .093" 

531 1.031" X .250" X .062" 
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• DIGITAL. ENC0DEOTiR5ELS FOR ALL SERIES 
At Cole, our newly enlarged clean room facilities have 
been engineer-designed to produce zero defect products 
(with dock to stock philosophy). Cole rotary switch products 
are used on every new commercial aircraft, and on every 
front line fighter; these same Cole switches are utilized in the 
well-known SINCGARS (Single Channel Ground to Air Radio) 
Program. But our engineering does not end there. We design 
and manufacture commercial, military, and special purpose 
switches for unlimited applications and environments. Cole 
design/application engineering is as near as your phone or 
FAX. Call today for our latest catalog and published SPECS. 


MIL-S-3786 is no drill at COLE instrument Corp. It is the 
guiding principle of our rotary switch design engineering 
group. COLE gives you a complete choice of MIL-S-3786 
certified configurations; /4;/20;/35;/39. An integrated family 
of miniature precision rotary switches with common, state-of* 
the-art features that others are trying to catch up with. 

• FLUX, CONTAMINANT PROOF 

• IMMERSIBLE; WASHABLE 

• EMl/RFl PROTECTED 

• PRE-TINNED TERMINALS, COMPATIBLE WITH DOD 
2000 and WEAPON SYSTEMS SPECS 

• LOW LEVEL AND DRY CIRCUIT SWITCHING 


INSTRUMENT CQRP. 

2650 SOUTH GRODDY WAY, SANTA ANA, CA 92704 (714) 556-3100 FAX (714) 240-9061 


For manufacturers’ sales offices, see yellow pages 
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RF RELAYS 
& TRANSFER 
SWITCHES 


TSD 2800-PD 
1.5 X 2.0 X 1.2 
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* OTHER OPTIONS AVAILABLE. CONSULT FACTORY * 


COMPAC 

1320-13 LINCOLN AVENUE 
HOLBROOK, NEW YORK 11741 
TELEPHONE (516) 585-3400 
FAX (516) 585^3534 


SWITCH TYPE- 
TS — Signal 
PR — Power 


SWITCH CONFIGURED- 
D — Transfer 
S — SPOT 
3-16 — Multi Position 

COIL VOLTAGE • 
05, 06,12, 18, 24, 28 


CONNECTOR TYPE- 
0-BNC 
1 -SMA 

2- TNC 

3- N 

MOUNTING- 
0 - Flush 

1 - Extended Flange 


OPTIONS-1 

T —Termination 50 ohm VaW STD 
PD — Protection Diode POS COM STD 
TTL —TTL Interface Active High STD 
C — DC Connector D Submin Type STD 
L — Latching 
F — Failsafe 
SPECIAL CONFIGURATIONS 
Other Options Available 


PR8-2831-TTLF 
3.0 X 5.0 X 1.5 
ext. cover 3 x 5.75 


Single Pole 2 to 16 Position 
Double Pole Double Throw Transfer 
Signal and Power Lever Units 


□ Lightweight 


□ Low Cost 


□ Small Size 


Power Level 
DC-400 MHz 
75 Watts 
1.3 Typ. 

35 dB 
0.2 dB 
15 m Sec 


TS 4 — 28 0 1 —TPD 


SPECIFICATIONS: 


HOW TO ORDER 


TSS 1201-TPD 
1.5 X 1.5 X 1.2 
ext. cover 1.5 x 2.25 


DETAILED SPECIFICATIONS UPON REQUEST 


Frequency Range 
Power Level 
VSWR 
Isolation 
Insertion Loss 
Switching Speed 
Operating Range 


Signal Level 
DC-500 MHz 
1 Watt 
1.2 Typ. 

40 dB 
0.3 dB 
10 m Sec 
-“55C to +71C 
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CRL Componen'ts, Inc. 


Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone; (515) 573-1300 
FAX: (515) 573-1342 


ROTARY SWITCHES 


MICROMINIATURE 
ROTARY SWITCH 
OEM SERIES 910 AND 912 
DISTRIBUTOR SERIES 2ASB AND 2ASA 


CRL Components’ microminiature rotary switches have 
compact size and low profile which make them suitable 
for mounting on pc cards, and on front panels where 
space is at a premium. Choice of actuation includes 
knob, screwdriver, lever and thumbwheel. 


SUBMiNIATURE 
ROTARY SWITCH 
OEM SERIES 160, 180, AND 800 
DISTRIBUTOR SERIES PSA AND PS 



CRL Components’ 1" diameter subminiature rotary 
switches offer a two-ball starwheel lateral thrust index 
with good torque control and feel. These switches are 
designed to meet the requirements of Military Switch 
Specification MIL-S-3786 Style SR05, and are available 
with ceramic, diallyl phthalate, or phenolic insulation 
material. 


MINIATURE ROTARY SWITCH 
OEM SERIES 050 
DISTRIBUTION SERIES SPRING RETURN 



CRL Components’ Series 050 has a star-wheel index 
utilizing a precision roller and coil spring to provide the 
optimum combination of both positive detent and reli¬ 
able spring return. Four insulations are standard: phe¬ 
nolic, ceramic, diallyl phthalate or glass epoxy. 

MINIATURE ROTARY SWITCH 
OEM SERIES 070 
DISTRIBUTOR SERIES PA-7000 



CRL Components’ Series 070 switches are economical 
single section switches using phenolic insulation. The 
formed spring index uses a small face plate area. These 
switches are available with up to twelve positions, and a 
low cost nylon shaft when ordered in large quantities. 

MINIATURE ROTARY SWITCH 
OEM SERIES 550 AND 557 
DISTRIBUTOR SERIES PA-5000 



CRL Components’ Series 550 and 557 offer more fea¬ 
tures than any comparable size switch in the industrial 
line. A dual-ball side thrust index provides a good 
torque control. Phenolic, ceramic, diallyl phthalate, and 
glass epoxy are standard insulations. 


SPECIFICATIONS 

GENERAL 

Contact and Terminal Material: Gold over nickel over 
brass. 

Insulation Material: Polyester. 

ELECTRICAL 

Current and Voltage Rating: 0.5A @ 12 VOC, 

0.3A @ 24 VDC. 

Dielectric Strength: 

Terminal to terminal; 1000 VAC @ 60 Hz. 

Terminal to case; 1000 VAC @ 60 Hz. 


SPECIFICATIONS 

GENERAL 

Clips and Rotor Contacts Material: Brass, silver 
plated. 

Insulation Material: Phenolic, MIL-P-3115P, Type 
BPEP; Ceramic, MIL-1-10A, Grade L-422; Glass 
Epoxy, MIL-P-18177. Type GEE; Diallyl Phthalate, 
MIL-M-14F. Type SDG. 

ELECTRICAL 

Current and Voltage Rating: Make and break 
resistive load 0.55 amp. @ 28 VDC, 0.25 amp @ 
115 VAC. 

Current Carrying Capacity: 7 amp. 

Dielectric Strength: 750 VAC between current 
carrying parts and ground. 

Contact Resistance: Average initial 5.0 milliohms. 

Surface Resistivity: Average in excess of 900,000 
megohms. 


SPECIFICATIONS 

GENERAL 

Clips and Rotor Contacts Material: Brass, silver 
plated. 

Insulation Material: Phenolic, MiL-P-3115P, Type 
BPEP; Ceramic, MIL-MOA, Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F. Type SDG. 

ELECTRICAL 

Current and Voltage Rating: Make and break 
resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 

115 VAC. 

Current Carrying Capacity: 9 amp. 

Dielectric Strength: 1500 VAC between current 
carrying parts and ground 

Contact Resistance: Average initial 3.5 milliohms. 

Surface Resistivity: Average in excess of 500,000 
megohms. 


SPECIFICATIONS 

GENERAL 

Ciips and Rotor Contacts Material: Brass silver 
plated. 

Insulation Materiai: Phenolic, MIL-P-3115P, Type 

' BPEP; Ceramic, MIL-1-10A, Grade L-422: Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate, 
MIL-M-14F, Type SDG. 

ELECTRICAL 

Current and Voltage Rating: Make and break 
resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 

115 VAC. 

Current Carrying Capacity: 9 amp. 

Dielectric Strength: 1500 VAC beteen current 
carrylnq parts and ground. 

Contact Resistance: Average initial 3.5 milliohms. 

Surface Resistivity: Average in excess of 500,000 
megohms. 

SPECIFICATIONS 

GENERAL 

Clips and Rotor Contacts Materiai: Brass silver 
plated. 

Insulation Material: Diallyl Phthalate, lAW. MlL-M- 
14F, Type SDG. 

ELECTRICAL 

Current and Voltage Rating: Make and break 
resistive load 1.5 amp @ 28 VDC, 0.50 amp @ 

115 VAC. 

Current Carry Capacity: 9 amp. 

Dielectric Strength: 1500 VAC between current 
carrying parts and ground. 

Contact Resistance: Average initial 3.5 milliohms. 

Surface Resistivity: Average In excess of 900,000 
megohms. 




Capacitance: 

Terminal to terminal; 1 pF. 

Terminal to case; 2 pF. 

Contact Resistance Max: 

Center common; <20 mllllohm. 

MECHANICAL 

Stop Strength: 28 in. oz. 

Aiiovrable Axial Thrust: 30 lb. 

Index Life: Center common; 100,000 operations, 
index Stops: Fixed. 


MECHANICAL 

Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied. 

Index: Dual-ball, side thrust. 

Index Life: 50,000 cycles minimum. 

Index Torque: Standard Switches have lowest 
practical torque consistent with crisp detecting 
and smooth reliable operation. 

index Angie: Positive, 30^. 

Index Stops: Adjustable. 

Stop Strength: 10 in. lb. minimum. 

Materials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrosion. 


MECHANICAL 
Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied, 
index: Coil spring. 

Index Life: 25,000 cycles minimum, 
index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Spring return, 30^. 
index Stops: Fixed. 

Stop Strength: 25 in. lb. minimum. 

Materials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrosion. 


MECHANICAL 

Construction: Open staked. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied. 

Index: Formed spring, hill and valley. 

Index Life: 25,000 cycles minimum. 

Index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

index Angle: Positive, 30^. 

Index Stops: Fixed. 

Stop Strength: 25 in. lb. minimum. 

Materiai and Finishes: Standard. All metai parts 
non-corrosive materiai or suitably plated to 
prevent rust or corrosion. 


MECHANICAL 
Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied, 
index: Dual-ball, side thrust, 
index Life: 50,000 cycles minimum, 
index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30^ and 60^. 
index Stops: Adjustable. 

Stop Strength: 25 in. lb. minimum. 

Material and finishes: Standard. All metal parts 
non-corrosive materiai or suitably plated to 
prevent rust or corrosion. 
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CRL Camponente, Inc. 


Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 


ROTARY SWITCHES 


MINIATURE ROTARY SWITCH 
OEM SERIES 020 AND 024 
DISTRIBUTOR SERIES PA-1000 ANO PA-2000 



CRL Components’ Series 020 and 024 offers a small 
front plate with the quality feel of a ball and spring index 
mechanism. Phenolic, ceramic, glass epoxy, and diallyl 
phthalate insulations are available. Stops may be fixed 
or adjustable. 


SPECIFICATIONS 

GENERAL 

QPL: MIL-S-3786, style SR02. 

Clips and Rotor Contacts Material: Brass, silver 
plated. 

Insulation Material: Phenolic. MIL-P-3115P, Type 
BPEP; Ceramic, M1L-1-10A. Grade L-422; Glass 
Epoxy, MIL-P-18177, Type GEE; Diallyl Phthalate. 
MiL-M-14F. Type SDG. 

ELECTlIICAL 

Current and Voltage Rating: Make and break 
resistive load 1.5 amp @ 28 VDC, 0.50 amp 
115 VAC. 

Current Carrying Capacity: 9 amp. 

Dielectric Strength: 1500 VAC between current 
carrying parts and ground. 

Contact Resistance: Average initial 3.5 milliohms. 


Surface Resistivity: Average In excess of 1 million 
megohms. 

MECHANICAL 

Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied. 

Index: Single-ball, hill and valley. 

Index Life: 25,000 cycles minimum. 

Index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30° and 60°. 

Index Stops: Adjustable. 

Stop Strength: 10 in. lb. minimum. 

Materials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrision. 


MINIATURE ROTARY SWITCH 
OEM SERIES 600 AND 602 
DISTRIBUTOR SERIES PA-6000 



CRL Components’ Series 600 and 602 feature military 
qualifications under MIL-S-3786. Style SR03. Indexing 
is hill and valley ball type, available with phenolic, diallyl 
phthalate, ceramic, or glass epoxy insulation. 


SPECIFICATIONS 

GENERAL 

QPL: MIL-S-3786. style SR03. 

Clips and Rotor Contacts Material: Silver alloy 
treated for solderability. 

Insulation Material: Phenolic, MIL-P-3115P, Type 
BPEP; Ceramic, MIL-I-IOA, Grade L-422; Glass 
Epoxy, MIL-P-i8177, Type GEE: Diallyl Phthalate, 
MIL-M-14F. Type SDG. 

ELECTRICAL 

Current and Voltage Rating: Make and break 
resistive load 2.6 amp @ 28 VDC, 1.0 amp @ 

115 VAC. 

Current Carrying Capacity: 12 amp. 

Dielectricai Strength: 1000 VAC between current 
carrying parts and ground. 

Contact Resistance: Average initial 2.0 milliohms. 


Surface Resistivity: Average in excess of 1 million 
megohms. 

MECHANICAL 

Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied. 

Index: Single-ball, hill and valley. 

Index Life: 25,000 cycles minimum. 

Index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

index Angle: Positive, 30°. 

Index Stops: Adjustable. 

Stop Strength: 25 in. lb. minimum. 

Materials and Finishes: Special. All metal parts 
non-corrosive material or suitably plated to meet 
100 hour salt spray test. 


MINIATURE ROTARY SWITCH 
OEM SERIES 670 
DISTRIBUTOR SERIES PA-4000 



CRL Components’ Series 670 indexing is provided by 
a dual-ball hill and valley index. Angle of throw is 15° 
with 24 maximum positions. All multiple section 
switches have “wing type” rotor drive which minimizes 
rotational lag._ 


SPECIFICATIONS 

GENERAL 

Clips and Rotor Contacts Material: Brass, silver 
plated. 

Insulation Material: Phenolic MIL-P-3115P, Type 
BPEP; Glass Epoxy, MIL-P-18177, Type GEE. 

ELECTRICAL 

Current and Voltage Rating: Make and break 
resistive load 1.5 amp @ 28 VDC, 0.23 amp @ 

115 VAC. 

Current Carrying Capacity: 9 amp.. 

Dielectric Strength: 1000 VAC between current 
carrying parts and ground. 

Contact Resistance. Average initial 5.0 milliohms. 

Surface Resistivity: Average in excess of 500,000 
megohms. 


MECHANICAL 

Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied. 

Index: Dual-ball, hill and valley. 

Index Life: 25,000 cycles minimum. 

Index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angie: Positive, 15°. 

Index Stops: Adjustable. 

Stop Strength: 25 in. lb. minimum. 

Material and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrosion. 


HEAVY DUTY ROTARY SWITCH 
OEM SERIES 300 AND 650 


DISTRIBUTOR SERIES PA-3000,1400 AND 2500 


CRL Components’ heavy duty ro¬ 
tary switches uses physically 
larger conductors which enable 
these switches to handle 50% more 
current than our miniature line. A 
dual-ball hill and valley index is stan¬ 
dard. The Series 300 has a minimum of 
12 positions with phenolic or ceramic insulation, and 
the Series 650 has a maximum of 18 positions with 
phenolic insulation. 



SPECIFICATIONS 

Clips and Rotar Contacts Material: Brass, silver 
plated. 

Insulation Material: Phenolic, M1L-P-3115P, Type 
BPEP; Ceramic, MIL-I-IOA, Grade L-422. 

ELECTRICAL 

Current and Voltage Rating: Make and brake 
resistive load 2.25 amp @ 28 VDC, 1.0 amp @ 

115 VAC. 

Current Carrying Capacity: 9 amp. 

Dielectric Strength: 1500 VAC between current 
carrying parts and ground. 

Contact Resistance: Average initial 3.0 milliohms. 

Surface Resistivity: Average in excess of 500,000 
megohms. 


MECHANICAL 

Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied. 

Index: Dual-ball, hill and valley. 

Index Life: 25,000 cycles minimum. 

Index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 30°. 

Index Stops: Adjustable. 

Stop Strength: 25 in. lb. minimum. 

Materials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrosion. 


POWER ROTARY SWITCH 
OEM SERIES 230 
DISTRIBUTOR SERIES JV-9000 



CRL Components’ power switch 
has a maximum of 18 positions 
^ and is offered with a 20° angle of 
throw. Construction features include 
solid silver alloy contact surfaces for 
high current switching capability. A 
dual-ball hill and valley index provides 
high torque (100 in. oz. nominal) to ensure necessary 
acceleration to minimize contact arcing. 


SPECIFICATIONS 

GENERAL 

Clips and Rotor Contacts Material: Silver alloy sur¬ 
face. 

Insulation Material: Ceramic, MIL-I-IOA. Grade L- 
422. 

ELECTRICAL 

Current and Voltage Rating: Make and break 
resistive load 11.0 amp @ 28 VDC, 9.0 amp @ 
115 VAC. 

Current Carrying Capacity: 17 amp. 

Dielectric Strength: 3000 VAC between current 
carrying parts and ground. 

Contact Resistance: Average initial 7.0 milliohml 

Surface Resistivity: Average in excess of 1 million 
megohms. 


MECHANICAL 

Construction: Open bolted. 

Mounting: Single hole, bushing mount. 

Mounting Hardware: Nut and lockwasher supplied. 

Index: Dual-ball, hill and valley. 

Index Life: 25,000 cycles minimum. 

Index Torque: Standard Switches have lowest 
practical torque consistent with crisp detenting 
and smooth reliable operation. 

Index Angle: Positive, 20°. 

Index Stops: Adjustable. 

Stop Strength: 25 in. lb minimum. 

Materials and Finishes: Standard. All metal parts 
non-corrosive material or suitably plated to 
prevent rust or corrosion. 
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CRL Camponents, Inc. 

PUSHBUTTON SWITCHES 


PBS SERIES 



CRL Components’ PBS Series pushbutton switches mount hori¬ 
zontally and are available in single or multiple switch assemblies. 
The modular construction of the basic switch module allows 
design flexibility when combined with a variety of options. 


SPECIFICATIONS 

GENERAL 

Materials: Switch Enclosure: Phenolic UL94HB. 

Switch Actuator: Acetal UL94HB. 

Terminals: Silver plated copper. Contacts: Nickel 
silver alloy with coin silver overlay. 

Mounting Hardware: Plated steel. 

ELECTRICAL 

Switch Function: Non-shorting, double-throw. 

Contact Rating (Switching): 1 .OA @ 28 VDC 

nscietii/A 

Contact Rating (Non-Switching): 11.OA. 

Contact Resistance (Loail of lOOmA @ 2 VDC): 

4 to 6 milliohms typical initial. 

Dielectric Strength: Terminal to terminal; 1500 VAC. 

Terminal to bracket; 1500 VAC. Pole to pole; 1250 VAC. 
Switch Capacitance: Terminal to terminal; O.SpF 
maximum. One terminal to all others grounded. 

3.5pF maximum. 

Insulation Resistance (Average):__ 


Condition 

Measured Between 

Reiistanco 

(Megohms) 

70% RH @ 
230 c. 500VDC 

Terminal to Bracket 
Terminal to Terminal 
Pole to Pole 

100K 

After 96 hrs. 

Terminal to Bracket 

600 

@ 95% RH @ 
40° C. 500VDC 

Terminal to Terminal 

700 

Pole to Pole 

800 


CDS SI/SN SERIES 



CRL Components’ CDS SI (illuminated) and CDS SN (Non- 
illuminated) keyswitches.features a sealed contact system. The 
SI Style offers a wide range of backlighted legends with a variety 
of LED and keycap color combinations._ 


SPECIFICATIONS 

MATERIALS 

Module: Polyamide, glass reinforced UL94V0. 

Actuator: Polycarbonate. 

Terminals: Silver plated brass with nickel underplating. 
Contact: Silver plated beryllium copper. 

Keycap: Polycarbonate. 

Lens: Polycarbonate. 

LEDS 

Color: Red, green, or yellow. 

Direct Current: 20mA. 

Inverse Voltage: 4 VDC. 

Direct Voltage: 2.4 VDC_ 



CRL Components’ ,CDS-PV Series keyswitch is a versatile, eco¬ 
nomical, low profile switch. The module configurations is suited 
for automatic PCB insertion and is applicable to wave or drag 
soldering processes._ 


SPECIFICATIONS 

MATERIALS 

Module: Polycarbonate 20% glass fiber. 

Contacts: Steel silver plated. 

Dome Spring: Phosphor bronze silver plated. 
MECHANICAL 

Actuating Force: 275 gram (9.7 oz.). 

Travel of Disc: 0.28-0.41mm (.011-.016 in.). 
Maximum Mech. Overload: 5.45Kg (12 lb.), 60 sec. 
duration. 

Life Expectancy: 3 million actuations. 


CDS-PR SERIES 



CRL Components’ CDS-PR Series 9mm keyswitch is an SPST, 
momentary, snap action dome switch developed for space limit¬ 
ing electronic applications. This keyswitch is adaptable for auto¬ 
matic insertion into PWB’s and compatible with automatic 
soldering and cleaning processes. _ 


SPECIFICATIONS 

ELECTRICAL 

Contacts: SPST, N.O. Momentary. 

Max. Switched Power: 10 VA. 

Contact Rating: 50mA @ 20 VDC. 

Max. Voltage: 50 VDC. 

Contact Resistance: <20 milliohms Initial (100mA @ 

2 VDC). 500 milliohms after electrical endurance. 
Electrical Endurance: 5 x 10^ actuations @ maximum 
switching power. 

Contact Bounce: <5 milliseconds. 

Insulation: 100 megohms. 

Dielectric Strength: 100 VAC. 

MECHANICAL 

Life: 1 million actuations. 

Travel: .305mm (.012") 

Actuation Force: 160 gr. minimum, 270 gr. maximum initial. 
Return Force: <90% actuation force. 


MPS SERIES . , 

• 

CRL Components’ MPS Series pushbutton switches are de¬ 
signed to mount vertically into pc boards and can be specified in 
single or multiple bracketed switch assemblies. The MPS Series 
offers a lighted version featuring a spot indicator of full lens 
illumination. Illumination is provided by an LED or an incandes¬ 
cent lamp. 

NOTE: All products are available through distribution. 

SPECIFICATIONS 

GENERAL 

Switch Enclosure: Molded UL94V-0 polyester. 

Switch Actuator: UL94HB acetal. 

Terminals: Tinned copper alloy with gold Inlay. 

Contacts: Gold alloy inlay on beryllium copper. 

Brackets: Plated steel. 


ELECTRICAL 

Contacts: SPST, SPDT, and DPDT non-shortIng. 

Contact Rating (25 Watts Maximum): 

0.5 amps resistive load @ 50 VDC or VAC. 

.125 amps resistive load @ 110-120 VAC. 

Contact Resistance (With Load of 100 Milliamps @ 

2 VDC): 50 milliohms maximum. 

Contact Bounce: .5 milliseconds typical closing, 1.0 
milliseconds typical opening. 

Dielectric Strength: 

Terminal to terminal; 1250 VAC @ 60 Hz RMS for 1 
minute. 

Bracket to terminal: 1250 VAC @ 60 Hz RMS for 1 
minute. 


Insulation Resistance (Average Beading): 


Condition 

Measured 

Between 

Resistance 

(Megohms) 

70% RH @ 230 c, 

Terminal to ground 

1000 

100 VDC 

Pole to Pole 

1000 

After 96 hrs. @ 

Terminal to ground 

10 

95% RH @ 40OC, 
100 VDC 

Pole to Pole 

10 



Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone; (515) 573-1300 
FAX: (515) 573-1342 


MECHANICAL 

Switch Actuation: Momentary. Push-push. 
Actuator Travel: 


Actuation 


Qvirtravel 

Push-Push 

Momentary 

.152 (3.86) 

1 .156 (3.96) 1 

.050/.050-(1.27/1.52) 


Actuator Force: 


Poles 

Silver Contact System 

2 

12-22 oz. (.34- .62) Kg 

4 

17-27 oz. (.48- .76) Kg 

6 

24-36 oz. (.68-1.02) Kg 

8 

30-46 oz. (.85-1.30) Kg 


Dutton: Black button supplied attached. 

CLEANING AND SOLDERABILITY 
Solderability: Meets El A standard RS-178-A. 

Wave Flow Soldering: 10 seconds @ 260^C. 

PC Board Cleaning: When cleaning boards in aqueous 
solutions, it is recommended that the switches be 
completely dry prior to the application of power. 

Dry Time: 1 hour forced air dry at 52®C to 66oc. > 

NOTE; The performance of switches and the materials In 
the bracket are not adversely affected by the materials 
and processes encountered in typical wave soldering sys¬ 
tems. Each customer must determine by direct experience 
which soldering and cleaning system is best suited to his 
particular needs. 


MECHANICAL 

Life: 2 million actuations. 

Travel: .016" (0.40) nominal. 

Actuation Force: 325 grams nominal. 

Switching Action: Momentary. 

ELECTRICAL 
Contacts: SPST, N.O. 

Voltage Rating: 24 VDC nominal—50 VDC maximum— 
100m VDC minimum 
Current Rating: 125mA nominal. 

Power Rating: 3W maximum (switched) 

Contact Resistance: <20 milliohms @ 5 VDC and 10mA. 
Contact Bounce: <5ms. 

ENVIRONMENTAL 

Operating Temperature: — 25<>C to -l-85°C. 

__- 130 F to -H850F._ 


ELECTRICAL 
Contacts: SPST, N.O. 

Maximum Voltage: 30 VAC. 

Maximum Current: 10mA. 

Contact Resistance: 100 milliohms initial, 1 ohm 
typical at 1 million actuations. 

Operating Temperature: — 20®C to -i-70®C 

(-40®Fto -i-1580F). 


MATERIALS 

Snap Dome: Silver plated phosphor bronze—nickel 
underplating. 

Terminals: Silver plated brass—nickel underpiating. 

Modulo and Actuator: Polycarbonate 10%—glass fiber. 

ENVIRONMENTAL 

Operating Temperature: — lO^C to 70^0. 

Storage Temperature: — 30°C to 85^C. 

Solderability: El A RS-178-1. 

Flammability: UL94V0 Class SE.1 
CLEANING AND SOLDERABILITY 
Cleaning of the fluxes from the circuit board after solder¬ 
ing can be done with Freon* TMS or TMC fluorocarbon or 
equivalent solvents. Aqueous cleaning can be employed to 
remove aqueous flux. 

‘Trademark of E. I. DuPont DeNemours & Co. 


MECHANICAL 

Switch Actuation: Momentary, Push-Push. 
Actuator Travel: 144 ±.004 (3.66 ±0.10). 
Actuation Force At .135 (3,43) Travel): 


Switch Actuation 

Typical Ounces (Grams) 

Momentary SPST (N.O.) 

2.82-3.88 (80-110) 

Momentary Single Pole, 
DPST (N.O.), DPDT 
Push-Push—Single Pole 

6.7-9.15 (190-260) 

Push-Push—Double Pole 

9.87-12.3 (280-350) 


CLEANING AND SOLDERABILITY 

Solderability: Meets EIA Standard RS-178-A. 

Wave Flow Soldering: 10 seconds @ 260”C. 

PC Board Cleaning: When cleaning boards in aqueous 
solutions, it is recommended that the switches be 
completely dry prior to the application of power. 

Maximum Dry Time: @ ±18®C to +240C. 40-50% 

RH is 24 hours; @ +66®C to +93®C, 0-10% 

RH is 2 hours: @ ±1210C to ±177®C, 0-10% RH is 
15 minutes (not to exceed 1 hour). 
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COMPUTER GRADE 
ILLUMINATED 
PUSHBUTTON SWITCHES 


Ideal for all types of equip¬ 
ment, in addition to computers, 
our computer grade illuminated 
pushbutton switches (Series 554) 
offer long life, independent 
incandescent or LED illumination 
and outstanding design flexibility. 
Bright cap illumination provides 
quick identification of switch 
status, while independent lamp 
circuitry can be used to denote 
required operator action. Fingertip 
grips on caps also simplify lamp 
replacement in the field. Available 
in a wide variety of combinations. 
Choose from four contact ratings 
(including Solid State Hall Effect), 
ten cap styles (including LED 
illumination and split screen), 
momentary or alternate action 
mechanisms, matching indicators 
and two mounting styles. Optional 
wave-solderable and washable 
sockets are available for PC board 
applications. Optional side 
barriers and Kap-Guard^'^ device 
minimize the chance of accidental 
actuation. U.L. listed. CSA 
certified. 

Specifications 
Electrical Ratin gs 

Snap-action silver, snap-action 
gold, wiping-action gold and solid 
state up to 7 amps at 125 VAC or 
30 VDC; 2 amps at 250 VAC. 

Op eratin g Life 

750,000 operations (momentary), 
250,000 (alternate action) and 
1,000,000 operations minimum 
(solid state). 

Materials 

Gold plate and/or silver contacts, 
high temperature U.L. approved 
plastic housing and high impact 
plastic caps. 



Protective Kap-Guard^'^ 



COMMERCIAL GRADE 
ILLUMINATED 
PUSHBUTTON SWITCHES 


Highly dependable contact 
mechanisms and rugged metal 
bodies make our commercial 
grade lighted pushbutton switches 
(Series 513) ideal for applications 
requiring more rigid switch 
construction. Bright cap 
illumination provides quick 
identification of switch status, 
while independent incandescent, 
illumination can be used to denote 
required operator action. Fingertip 
grips on caps also simplify lamp 
replacement in the field. Choose 
from thousands of combinations, 
including momentary, snap or non¬ 
snap, alternate action; two contact 
ratings; over 100 cap styles; ten 
cap colors; engraving, hot 
stamping or replaceable film 
legends; and snap-in or rear- 
panel mounting. U.L. listed. 


Specifications 
Electrical Ratin gs 

Standard and Low-level up to 
5 amps resistive at 125 VAC or 
30 VDC. 

Op eratin g Life 

Up to 100,000 operations. 

Materials 

Gold plated coined silver contacts, 
anodized aluminum housing and 
high-impact plastic caps with a 
nickel plated brass shank. 

LED AND NEON 
ILLUMINATED 
PUSHBUTTON SWITCHES 



Our led and neon illuminated 
pushbutton switches (Series 913) 
feature a high brightness LED 
with current-limiting resistor for 
5 VDC operation, or neon lamp 
for 125 VAC operation. Their 
integral cap prevents unintentional 
removal. While their highly reliable 
momentary switching mechanism 
has a typical life of one million 
actuations. Specifically designed 
for attractive rear-panel mounting, 
these switches require no sub¬ 
panels and a minimum of hard¬ 
ware, reducing both material 
and labor costs. 

Specifications 
Electrical Ratin gs 

0.1 amp resistive at 125 VAC 
or 30 VDC. 

Op eratin g Life 
1,000,000 operations. 

Materials 

Gold plated contacts and black 
anodized aluminum housing. 







CRL Components, Inc. 

A Cambridge Electronic Industries Company 




CRL Components, Inc. 
Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone: (515) 573-1300 
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PASSIVE COMPONENTS, ACTIVELY ENGINEERED 



MINIATURE ROCKER/ 
TOGGLE SWITCHES 


SEALED ROCKER/ 
TOGGLE SWITCHES 


Available in over one million 
combinations, our miniature 
rocker, toggle and lever switches 
(Series 570) offer maximum 
design flexibility. Choose from 
low-level, 5-ampere and com¬ 
bination ratings; up to four 
poles; nine switching functions; 
nine colors and numerous 
mounting and terminal styles to 
meet your unique parameters. 
Miniature size saves valuable 
space, particularly where PC 
boards are utilized. Ideal for 
telecommunications, industrial 
control, computer peripherals 
and many other applications 
where high reliability, easy visual 
identification of switch functions, 
and low cost are prime objectives. 
U.L. listed and CSA certified. 

Specifications 
Electrical Ratin gs 

Standard, Low-level and 
Combination up to 5 amps 
resistive at 120 VAC or 28 VDC; 

2 amps resistive at 250 VAC. 
Electrical Life 
Up to 100,000 operations. 
Materials 

Gold and/or silver contacts and 
terminals, stainless steel housing, 
chrome plated brass toggle and 
nylon rockers and levers. 


Three-way sealing process 
utilizing epoxy, rubber o-rings and 
ultrasonics allows our rocker, 
toggle and lever switches (Series 
578) to be wave soldered and 
cleaned without contamination. 
They install easily into PC boards 
along with other components, 
reducing labor costs. And they 
can be used as direct replace¬ 
ments for unsealed switches, 
eliminating the need for redesign. 
They also come in a wide variety 
of styles, colors, contact ratings, 
functions and mounting 
configurations. 

Specifications 
Electrical Rating s 
Standard. Low-level and 
Combination up to 7.5 amps 
resistive at 120 VAC or 28 VDC; 

3 amps resistive at 250 VAC. 
Electrical Life 
40,000 operations. 

Materials 

Gold and/or silver contacts 
and terminals, high temperature 
U.L. approved plastic case, 
chrome plated brass toggle and 
nylon rockers and levers. 


The extremely short pre-travel 
of our miniature pushbutton 
switches (Series 580) offers near¬ 
instant response. While their snap- 
action mechanism provides 
positive user feedback. Small 
in size, they have a minimum rear 
projection, too. Available with 
numerous mounting options, 
including rear-panel and front 
snap-in. Can be used with 
or without four attractive snap-on 
caps available in a choice of 
9 colors. All switches also come 
with epoxy-sealed terminals 
to prevent flux entry from the rear 
of the switch during soldering. 

U.L. listed. 

Specifications 
Electrical Rating s 

Combination and Low-level up 
to 1 amp resistive at 120 VAC or 
28 VDC. 

Electrical Life 

60,000 operations minimum. 

Travel 

.025" typical. 

Materials 

Gold or gold over silver contacts 
and terminals, stainless steel 
housing and glass filled polyester 
plunger. 


CRL Components, Inc. 

Highway 20 West 
Fort Dodge, Iowa 50501 
Telephone; (515) 573-1300 
FAX: (515) 573-1342 

A Cambridge Electronic Industries Company 
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FEATURES 



CR^SSP^INT 


THE PROGRAMMING PRODUCTS DIVISION OF 
IMF"0-|_ITEl CORPORATION 


TYPICAL APPLICATIONS 


• Reliable closed entry contac> 

• Rugged programming pins that will not bind 

• Rapid and convenient method of programming/switching 

• Permits insertion of components into network without soldering 

• Replaces costly complex switching hardware 

• Attractive and compact package 

• Low capacitance for high frequency applications 

• Ease of visual program checking 


Numeric Controlled Equipment 
Logic Memories 
Power Distributors 

Circuit/Component Test Programmers 
Lighting Systems 
Code Generators 
Programmable Diode Matrices 
Communications Distributors 


PROGRAMMING 


PRODUCTS 

MATRIX PINBOARDS 

INFO-LITE has developed a most convenient, 
compact and economical system for reliable 
programming and switching • The Matrix Pro¬ 
gram Board allows a wide variety of switching/ 
programming functions to be performed by 
simply inserting programming pins (shorting or 
diode type) into a 2 to 10 deck contact matrix 
• No accessories such as “read” “write” equip¬ 
ment are required • Matrix Board features have 
led them to be favored over such devices as 
patchboards, card readers, toggle and thumb¬ 
wheel switches, mag/punched tape and elec¬ 
tronic memories • The two basic uses for Matrix 
Program Boards are: (1) Cordless patching 
(input-output switching), using shorting pins; 
(2) Programmable diode matrices (logic mem¬ 
ories), using diode pins • Units with up to 100 
X 100 crosspoints can be supplied to meet your 
requirements, whether for prototype or produc¬ 
tion quantities. 

See Data Sheet MBS for detailed specifications. 


Status Indicators 
Data Logging 
Vending Machine Control 
Thermo-Couple Selectors 
Batching Programmers 
Function Generators 
Sequence Programmers 
Pulse Code Programmers 


STANDARD SPECIFICATIONS & STOCK MATRICES FOR 1000 & 2000 SERIES 



Matrix 

Size 

Dash# 

2000 Series — .250" Grid 

1000 Series — .130'^ Grid 

A 

B 

C 

D 

E 

F 

A 

B 

C 

D 

E 

F 

10X10 

—1 

3.69 

3.69 

3.25 

— 

3.25 

— 

2.02 

2.02 

1.82 

— 

1.82 

— 

10x15 

-2 

3.69 

4.94 

3.25 

— 

4.50 

>- 

2.02 

2.67 

1.82 

— 

2.47 

— 

10x20 

-3 

3.69 

6.19 

3.25 

— 

5.75 

2.75 

2.02 

3.32 

1.82 

— 

3.12 

— 

10x25 

-4 

3.69 

7.44 

3.25 

— 

7.00 

3.50 

2.02 

3.97 

1.82 

_ 

3.77 

1.82 

10x50 

-5 

3.69 

13.69 

3.25 

— 

13.25 

4.50 

2.02 

7.22 

1.82 

— 

7.02 

3.51 

20x20 

-8 

6.19 

6.19 

5.75 

2.75 

5.75 

2.75 

3.32 

3.32 

3.12 

— 

3.12 

— 

25x25 

-9 

7.44 

7.44 

7.00 

3.50 

7.00 

3.50 

3.97 

3.97 

3.77 

1.82 

3.77 

1.82 

50x50 

—10 

14.44 

14.19 

14.0 

7.00 

13.75 

7.00 

7.48 

7.35 

7.28 

7.15 

3.64 

3.51 


STANDARD SPECIFICATIONS 

1 — Contact Type: Closed Entry 

2 — Contact Material: Be-Cu, Alloy 25 

3 — Contact Finish: a - .0002" Ag over Cu Flash 

b - .00002" Min. Au over Ni Flash 

4 — Contact Support Material: Silicone Rubber 

5 — Contact Resistance: .040 Ohm, typ. 

6 -- Contact Capacitance: 1 uuf [2 uuf]/in. at 1 MHz, typ. 

7 — Bussing: 1st (top) Deck Vertical; 2ndDeck Horizontal 
NOTE: Values in brackets [ ] are for 1000 Series if two va 


8 — Breakdown Voltage: 1000 VRMS 

9 — Current Rating: 5 [2] Amps standard; 10 [4] Amps 

available 

10 — Terminals: Combination Taper Pin Socket/Solder Cup 

[Solder Cup] 

11 — Panel Material: Black XX Grade Phenolic 

12 — Panel Marking: Alpha-Numeric/Grid, White Epoxy 

Ink Screened 
are given. 


SPECIFYING PART NUMBERS 
XOOO-X -X X 

Ts 


.130" GRID 1| 
.250" GRID2I 


MATRIX SIZE! 
(SEE TABLE) j 




S SILVER CONTACT FINISH 
G GOLD CONTACT FINISH 


LJA SCREENED FRONT PANEL 
IB BLANK FRONT PANEL 


EXAMPLE: A 20 X 20, .250" grid matrix with silver con¬ 
tacts and blank front panel would have Part 
Number 2000-8-BS. U.S. Patent No. 3,631-374 


Programming Pins 
Diode Pins 

1000 Series (.13" Grid) 

Specifications 

Diode Anode Tot 

1020S-CS0001/-CS0002 

1020G-CS0003/-CS0004 

1N4151 Tip/Sleeve 
1N4151 Tip/Sleeve 

2000 Series (.25" Grid) 

tOn Std.Matrices Tip 
makes W/2nd Deck. 

2020S-CS0006/CS0007 

2020S-CS0010/CS0011 

2020G-CS0012/CS0025 

2020S-CS0014/CS0024 

1N270 Tip/Sleeve 
1N4151 Tip/Sleeve 
1N4151 Sleeve/Tip 
1N4004 Sleeve/Tip 

Shorting Pins 
lOlOG & 2010GA 



t Sold In multiples of 25 pieces. 


SCHEMATIC 

2 DECK MATRIX (3,4, 6&8DECK 
ALSO AVAILABLE) 


PROGRAMMING PINS 



-2 D SHORTING PIN 
.2 D DIODE PIN 
2nd DECK BUSS 
■ 1st DECK BUSS 


otZ]= 

2 D 

SHORTING 

PIN 


^ .13 GRID: #1010G 
.25 GRID: #2010GA* 
*2010GA has straight shank with 
undercut on grip end (without 
plastic cap). 


X020X-CS XXXX 




2 D .13" GRID 

DIODE PIN .25" GRID 

SILVER SI_ I 

GOLD G“ 

Diode orientation shown: Anode to Sleeve (1st Deck) 


DEFINES DIODE & 
ORIENTATION. 
SEE TABLE 
ON LEFT 



URGE CHARACTER 
DIGITAL DISPUYS 


OTHER INFO-LITE PRODUCTS 


MULTI¬ 

MESSAGE 

LIGHTED 

INDICATORS 



SEE OUR PAGES IN EEM SECTION 2450 



DIGITAL INSTRUMENTS & SYSTEMS 


CROSSPOINT•Div. of INFO-LITE. C0RP*422 Cliff St., Fairview, NJ 07022*(201) 941-4455*RI\X (201) 941-4919•“LINKS BETWEEN MAN AND MACHINE” 
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B 

Break 

SPST-NC 



K 


Center off 
SPOT 




L 


Break, 

Make, 

Make 


u 

Double 
make 
Contact 
on arm 


O— 


O 


E 




Break, 

Make, 

Break 


Double break 
Contact on arm ( 


F 


Make, 

Make 



^^ 

Double break, 
Double make. 
Contact 
on arm 


G 


Break, 

Make 


O 



X 


Double 

make 



H 


Break, 

Break, 

Make 



Y 


Double break 


I 

Make, 

Break, 

Make 



z 


o 


Double make 
Double break 
SPDT-DB Q. 


ii III 
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:fS ffitf 
T-i 

SiltiSj® 


UttNlATUBE 


Digital Switches 

Thumbwheel, Rocker, Push Button, L.E.D. Readouts 


STANDARD 


its ... 


THUMBWHEEL 


ROCKER 


PUSH BUTTON 

L.E.D. READOUT 
MODULES 


' Standard Size: ,31 "(8)W x 1.30"(33)H - 84 210 Series 

• Flat PCB Mounting - 84 235 Series 

• Miniature Size: .30"(7.62)W x .95"(24)H - 84 214 & 84 218 Series 

> Standard Size: .39"(10)W x 1.30''(33)H - 84 211 & 84 213 Series 

> Large Size: .49"(12.5)Wx 2.28"(58)H - 84 212 Series 

' Sub-Miniature Size: .30"(7.62)Wx .59"(15)H - 84 231 Series 

• Miniature Size: .30''(7.62)W x .94 "(24)H - 84 230 Series 

’ Compatible with Standard Size Digital Switches 
84 215 - 84 216 - 84 217 Series 


CODES: 

Decimal 

BCD 

BCD + Complement 

BCD complement 

BCD Excess 6 + Complement 

Repeating (+ / -) or (0/5) 

Hexadecimal BCD 

Hexadecimal BCD + Complement 

Hexadecimal BCD complement 


OPTIONS: 

Short or long circuit board 
Various case and wheel colors 
Solder pins 

Wire wrap terminations 
Stops 


ACCESSORIES: 

End caps 
Spacers 

Encoded dummy modules 

Separators 

Connectors 


SNAP ASSEMBLY- NO TOOLS, NO HARDWARE NEEDED 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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CXS^ CORPORATIOM^ _ 

SWITCH DIVISION, PASO ROBLES 
CTS SERIES 207 AUTO-DIP™ SWITCH 

AUTOMATICALLY INSERTABLE, WAVE SOLDERABLE, 
BOARD WASHABLE DIP SWITCH 


FEATURES 

Optimized Contact System 

• Redundant, wiping contacts 

• Contactor does not rub on plastic 
or deflect during actuation 

Optimized Mechanical Features 

• Fully sealed to withstand insertion 
shock, wave solder temperatures, 
board washing 


• Positive detent separate from 
contactor 

A 

• Closed windows prevent particle 
contamination 

• .050" actuator travel 

• Molded .300" integrated circuit 
package outline 


Premium Materials 

• Gold contacts, solder coated 
terminals 

• Beryllium copper contactor 

• 260°C housing heat deflection 
temperature assures contact and 
seal integrity after wave soldering 

• All plastics rated UL 94 V-0 

• Permanent laser marking 


. ^ 

O 0 O.O’ 


S-H 4^ tr 



“A” 

Overall 

Dim. 

No. of 
Switch 
Sections 

Part 

No. 

.258 

2 

207-2LPST 

.358 

3 

207-3LPST 

.458 

4 

207-4LPST 

.558 

5 

207-5LPST 

.658 

6 

207-6LPST 

.758 

7 

207-7LPST 

.858 

8 

207-8LPST 

.958 

9 

207-9LPST 

1.058 

10 

207-1OLPST 

1.158 

11 

207-11LPST 

1.258 

12 1 

207-12LPST 


PEELABLE SEAL 




SOLDER 

COATED 

TERMINALS 


GENERAL TOLERANCES: 
Decimal dimensions ±.005" 


Switch reliability that 
is the best ever! 



1. Redundant gold contacts dramatically 
enhance contact reliability. 

2. Positive wiping contacts assure low 
and consistent contact resistance. 
(.050" travel) 

3. Detent function separated from 
contacts to optimize both designs. 

4. Gold contacts never abraded or con¬ 
taminated by sliding over polymer 
surfaces. Contacts never touch a 
nongold surface. 

5. No contactor deflection for the life of 
the switch. Constant contact force 
eliminates overstressing of contacts 
for greater reliability. 


ELECTRICAL AND MECHANICAL SPECIFICATIONS 


Contact Resistance 

25 milliohms maximum initial 
50 milliohms maximum at end of life 

Actuation Life 

5000 cycles switching 

50 mA @ 6 VDC or 2 mA @ 50 mVDC 

Nonswitching Rating 

100 mA or 50 VDC 

insulation Resistance 

1 X 10’n minimum between Insulated 
terminals 


Dielectric Strength 

200 VAC minimum 

Switch Capacitance 

5 pF maximum between adjacent 
closed switches 

Temperature Range 

0 to 85% C operating 
-40 to 70°C storage 

Allowable Wave Solder Time 

Up to 4 seconds with 260°C solder 


Shock 

No mechanical damage or changes 
of switch settings with 25 G 
applied for 6 milliseconds 

Vibration 

No mechanical damage or changes 
of switch settings during or after 
testing, when tested in 3 mutually 
perpendicular planes at 10-50 Hz 
sweep or at 60 Hz constant 
vibration. Amplitude .06" 


SWITCH DIVISION • 500 Linne Road • Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 

* In Calif., dba CTS Electronics Corporation 
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CTS^ CORPORATIOIU" 
SWITCH DIVISION, PASO ROBLES 


CTS SERIES 206 

CTS DIP PROGRAMMABLE SWITCHES 



FEATURES 

• Contact wiping on make and break 

• Suitable for flow soldering on PC 
board or mounting with standard 
DIP sockets 

• Long term contact corrosion 
resistance provided by gold 
plated contact arms 


• All U.L 94V-0 plastic used 

• Integral terminal and contact 
locked into plastic base rails 

• Crisp, positive slide actuators 

• Types 206-02 through -10 
approved to MIL-S-83504/4 upon 
request 

• Available with flush (low profile) 
actuators — SPST styles 

Description 

From 2 thru 12 SPST; 1 thru 6 SPOT; 
1 thru 6 DPST; 1, 2 or 3 DPDT and 
1, 2 or 3 4PST slide switches per 
switch package on .100" x .300" 
DIP centers 

Initial Contact Resistance 

50 miliohms 


Maximum Contact Resistance 

100 milliohms after 10,000 cycles 
switching 50 mA @ 24 VDC 

Maximum Non-Switching Rating 

100 mAor50 VDC 

Insulation Resistance 

Across open switch and between 
adjacent closed switches: 1x10’ 
ohms 

Dielectric Breakdown 

Between adjacent switches 
minimum: 500 VDC 

Switch Capacitance 

Between adjacent switches 
maximum: 5.0 pF 


SPST 


CTS 206-XX 



TOP 



DPST 



CTS 206-12X 


■ 


SWITCH PART NUMBER STAMPED HERE 

TOP 


CIRCUIT SCHEMATIC 
AS SHOWN WITH 
ACTUATORS DOWN 

General Tolerances: Decimal dimensions ±.005" 


SPOT 


CTS 206-12X 



Hit It It IH 


TOP 


CIRCUIT SCHEMATIC 
AS SHOWN WITH 
ACTUATORS DOWN 

TRAVEL 




General Tolerances: Decimal dimensions ±.005" 


SWITCH DIVISION • 500 Linne Road • Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 

* In Calif., dba CTS Electronics Corporation 
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Cj I S« CORPOHATIOW* 
SWITCH DIVISION, PASO ROBLES 

CTS DIP PROGRAMMABLE SWITCHES 


—3^ *. 


SWITCH PART NUMBER STAMPED HERE 

TOP 


4PST CTS 206-41X 

CIRCUIT SCHEMATIC 

_ AS SHOWN WITH 

I” ACTUATORS DOWN 

'rii'i iil'i 

CIRCUIT SCHEMATIC 
AS SHOWN WITH 
ACTUATORS DOWN 


.380 

-»,.160 ±.0' 



SIDE 


END 


>r’ 


.100 CTR. 

.093 . L I TYP. 
TVPn 


SEALED SWITCHES 



"A" ±.010 

TOP 


REMOVABLE TAPE 
TOP SEAL 

SIDE .03 





,221 .300 


A. 

BOTTOM 



_ -*l L -*| L-.019 TYP. 

•ibo 


General Tolerances; 
Decimal dimensions ±.005" 


LOW PROFILE ACTUATORS 



TO ORDER 
LOW PROFILE 
ACTUATOR SWITCHES 


RIGHT ANGLE PANEL MOUNT —206RA 

Suggested PC Board 

n,anr\naan Piercing 


206-XXX-LP 

'Standard CTS J- L 
1 Part Number 


Low Profile 
Actuators 


i_L n. M 

' 1 

: 

1. 

O" \J O VJ u u 
.050 J 1^ .166 

TYP. TYP. 

(-DIM "A” - 



.100 

TYP. 


■P.J L 


.015 \ 

4-A. 


.010 
.020 

.019 ±.003 TYP. 


LTOO-i-OJI-l 


SIDE 


.665*’ 

END 


STANDARD “OFF THE SHELF’ PART NUMBERS 




.035 


.380 „„ 

±.010 

L-T* 

1 2 3 4 5 6\ 4 

sfleBBfleB 

^ CTS 206 (( 

: 

r 


standoff! I JL.019 TYP. I / 

..lOOi^ 


MOUNTING / ^ 

SURFACE 1_ ! 

J.320 ±.010 


General Tolerances: Decimal dimensions ±.005 




-.170 ±.030 


“A” Overall 
Dimension 

Number of 
Switch 
Sections 

Actuation 

Part 

Number 

Low Profile 
Bottom & Top 
Sealed 

Both Bottom 
& Top Sealed 

Right Angle 
Mount Sealed 
Bottom & Top 

.286 

2 

SPST 


206-2LPST 

206-2ST 

206-2RAST 

.386 

3 

SPST 

206-3 

206-3LPST 

206-3ST 

208-3RAST 

.486 

4 

SPST 

206-4 

206-4LPST 

206-4ST 

206-4RAST 

.586 

5 

SPST 

206-5 

206-5LPST 

206-5ST 

206-5RAST 

.686 

6 

SPST 

206-6 

206-6LPST 

206-6ST 

206-6RAST 

.786 

7 

SPST 

206-7 

206-7LPST 

206-7ST 

206-7RAST 

.886 

8 

SPST 

206-8 

206-8LPST 

206-8ST 

206-8RAST 

.986 

9 

SPST 

206-9 

208-9LPST 

206-9ST 

206-9RAST 

1.086 

10 

SPST 

206-10 

206-1OLPST 

206-1OST 

206-1ORAST 

1.286 

12 

SPST 

206-12 

208-12LPST 

206-12ST 

206-12RAST 

.286 

1 

SPOT 

206-121 


206-121 ST 

206-121RAST 

.486 

2 

SPOT 

206-122 


206-122ST 

208-122RAST 


3 

SPOT 

206-123 


206-123ST 

206-123RAST 

.886 

4 

SPOT 

206-124 


206-124ST 

206-124RAST 

1.086 

5 

SPOT 

206-125 


206-125ST 

206-125RAST 

1.286 

6 

SPOT 

208-128 

. 

j 

206-126ST 

206-126RAST 


1 

DPST 

206-211 


206-211ST 

206-211 RAST 


2 

DPST 

206-212 


206-212ST I 



3 

DPST 

206-213 


206-213ST ! 

206-213RAST 


4 

DPST 

206-214 


206-214ST 

206-214RAST 


5 

DPST 

206-215 


206-215ST 

206-215RAST 


6 

DPST 

206-216 


206-216ST 

206-216RAST 


1 

DPDT 

206-221 


206-221 ST 

206-221 RAST 


2 

DPDT 

206-222 


206-222ST 



3 

DPDT 

206-223 


206-223ST 



1 

4PST 

206-411 


206-411 ST 



2 

4PST 

206-412 


206-412ST 


1.286 

-. - .1 

4PST 1 

206-413 

-^J 

206-413ST 

206-413RAST . 


SWITCH DIVISION • 500 Linne Road • Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 

* In Calif., dba CTS Electronics Corporation 
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Lp rS. CORPORATION 
SWITCH DIVISION, RASO ROBLES 


,060 TYP. 


CTS SERIES 194 

CTS DIP SWITCHES 


r ■ --- 

I T 

ir 


1 

)P M H H H H H H| 

mnm 

.385 :* .010” I 

Li 

11 2 3 4 5 6 7 8 

♦ CTS 194-8 85XX 





FEATURES 

• Electrical switching occurs at 
50% of actuator rotation angle 

• Contact wiping on make and break 

• Enclosed actuators shield 
contacts from foreign particles 
throughout life of switch 

• The gold plated, over-center 
design provides positive detent 


DIM. "A" 

(OVERALL) ±.010" 




I I 

TYP. -H h- 




SPST Switches 


“A” 

Overall 

Dimensions 

Number of 

Switch 

Sections 

Standard 

Bottom Sealed 

Part Number 

Bottom and 

Top Sealed 

Part Number 

.286 

2 

194-2MS 

194-2MST 

.386 

3 

194-3MS 

194-3MST 

.486 

4 

194-4MS 

194-4MST 

.586 

5 

194-5MS 

194-5MST 

.686 

6 

194-6MS 

194-6MST 

.786 

7 

194-7MS 

194-7MST 

.886 

8 

194-8MS 

194-8MST 

.986 

9 

194-9MS 

194-9MST 

1.086 

10 

194-10MS 

194-10MST 

1.286 

12 

194-12MS 

194-12MST 


action 


• Reliable tape top seal optional/ 
bottom epoxy seal standard 

• Insert molded base halves of 
thermoset material ensure 
mechanical integrity of contacts 
and terminals through soldering 
operations 

• All U.L. 94 V-0 plastics used 


Description 

Side actuated 4, 8 or 10 section 
SPST switching functions per 
package on .100" x .300" DIP 
centers 

Initial Contact Resistance 

50 milliohms maximum 


Insulation Resistance 

Across open switch and between 
adjacent closed switches: 1x10’ 
ohms minimum 

Maximum Contact Resistance 

100 milliohms after 7000 cycles 
switching 50 mA @ 24 VDC 


CTS SERIES 197 



FEATURES 

• Designed for automatic insertion 

• Integral terminal and contact 
locked into thermoset base rails 

• Contact wiping on make and 
break 

• Break before make contacts 

• Useful in “service/operate” 
applications, low level signal 
routing, digital circuit program¬ 
ming, etc. 

• Long term contact corrosion 
provided by gold plated/inlaid 
contacts 

• All U.L. 94 V-0 plastics used 


Description 

4PDT slide actuated switch package 
on .100" X .300" DIP centers 

Initial Contact Resistance 

50 miliohms maximum 

Maximum Contact Resistance 

100 milliohms after 2000 cycles 
switching 50 mA @ 24 VDC 

Insulation Resistance 

Across open switch and between 
adjacent closed switches: 1x10’ 
ohms minimum 

Dielectric Breakdown 

Between adjacent switches 
minimum: 500 VDC 

Switch Capacitance 

Between adjacent switches 
maximum: 5.0 pF 


STANDARD “OFF THE SHELF” 
PART NUMBERS 


Function 

Part Number 

4 pole double throw 

197-421 




.10 TRAVEL 

[I 

n 

n 

n 

— 


1 

.380 

O^s 




197-421 

j 


PIN 1 


- .886 


^ -.400 -- 






.117 

‘ n 


MOUNTINCt . 

SURFACE 1 

.015 \ 263 


.Juun 

nr 

)19 ±;003 TYP 

T 7 

.150i;010 

T .0,0 + 

U- _ 


CTS 197-421 



PIN 1 


TOP VIEW 


General Tolerances: Decimal dimensions ±.005" 


SWITCH DIVISION • 500 Linne Road • Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 
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^ I a. CORPORATION* * 


SWITCH DIVISION, PASO ROBLES 
CTS SERIES 198 

CTS PROGRAMMABLE DIP/SIP SHUNT NETWORKS 

Description 


Dielectric Breakdown Voltage 


Low cost matrix programming. DIPs 500 VDC minimum between any 2 



offered In 4-24 terminal configura¬ 
tions; SIP’S In 2-12 terminal 
packages 

Current Rating 

1.0 amp maximum 

Insulation Resistance 


electrically Isolated terminals 

Insulation 

UL recognized 94 V-0 rated high 
temperature thermoplastic 

Metal Parts 


1 X 10^^ ohms minimum between any Solder plated copper alloy. (Gold 


2 electrically Isolated terminals 


DIP TYPE 198D-8 


1 CIS l9ro-8 rl.040 I 

<ID(ID(ID®(l])(ID(ID(]p™’i 



i 



.U JL .019 


plated terminals optional) 

DIP TYPE 198DM-8 


T cTS I980M-8 

® ® (D (H) ® ® (D (H) 



CIRCUIT AS SHOWN WITH 
2-12 SECTIONS 
AVAILABLE 


SIP TYPE 198S-8 

k_*. 115 -A ±.010 -* 

"I (k)°W0 (ID® OD S i I , I ^ ^ ^ 


r?p. SIDE 


CIRCUIT AS SHOWN WITH 
2-12 SECTIONS AVAILABLE 


SiP TYPE 198SM-8 


■ IQ'AOki-fl 

0® ®®®(E)®® 


nTn 


No. of Sections 


3 -J PROQRAMMABU 
® SHUNTS 


CIRCUIT AS SHOWN WITH 
2-12 SECTIONS 
AVAILABLE 


SWITCH DIVISION • 500 Linne Road • Paso Robles, California 93446 • (805) 238-0350 • FAX: (805) 238-9663 

• In Calif., dba CTS Electronics Corporation 



SERIES 235 
Enclosed Miniature 
.500^' Square 
Rotary Switches 


Switch Functions: ^ 

1. Single pole, 11 positions, break before make. 

2. Single pole, 11 positions, make before break. 

3. Binary up to hexadecimal (0-15). 

4. Other functions and combinations are available with special tooling. 
Electrical and Mechanical Specifications: 

1. Contact resistance varies with switch style: 

Typical values for 11 positions break before make. 0.1 ohm initial 
contact resistance, 0.15 ohm after 1000 cycles of 360° rotation. 

2. Standard operating temperature range: -55°C to +85°C. 

3. Rotational life: 1000 cycles of 360° rotation. 

4. Wiping action on contact. 

5. 360° rotation. 

6. Small size: .5" x .5" square. 

7. 250" profile from mounting plane to top of package. 

8. Enclosed construction excludes dust and foreign material. 

9. Terminal pull strength: 5 lbs. minimum. 


SERIES 196 
Switchable 
DIP Attenuator 


• Reliable replacement for thumbwheel switch-type attenuators VUIlp 
(at substantial savings) 

• 75 ohm and 600 ohm unbalanced PI or T configuration networks 

• .100"x.300" DIP packages 

• Standard thick film ceramic modules; custom thin film modules 
available upon request 

• Sealed bottom or top/bottom versions optional; assures 
contaminate-free switch operation after flow soldering and cleaning 

• Standard values from .1 dB to 16 dB in increments of .1 dB to 2 dB 

Electrical and Environmental Specifications 

(all are absolute maximum ratings) 

Elactrical: 

Impedance Tolerance..±2% 

Power Rating (maximum input signal).20 dBm 

Insertion Loss ..02 dB 

Environmental: 

Storage Temperature.. -40°Cto+85°C 

Operating Ambient Temperature ...0°Cto -f 70°C 

Lead Temperature (soldering 10 seconds) .. 300°C maximum 


MICROELECTRONICS DIVISION, 1201 Cumberland Avenue. West Ufayette, Indiana 47906 
Post Office Box 1278, Lafayette, Indiana 47902 • Phone: (317) 463-2565 • FAX: (317) 463-2568 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 


• BECAUSE of our excellent Value-Added Service 


BECAUSE of our Just-In-Time Program. 



ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

W (213) 452-12M W 


TOGGLE SWITCHES I 

5 I 


PHOTOELECTRICS I 



SOLID STATE 
RELAYS 




TERMINAL BLOCKS 




TEMPERATURE 

CONTROLS 



CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Bllis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Rool 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
g Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Graybill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 
Telemecanique 
Theta-J 
Tri ridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

GrayhitI 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Doian-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

Triad 

U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 



POTS & RESISTORS 

Alpha 

INDICATORS, 

Clarostat 

Belden 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

lEE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 
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Reliability... imagination... 


GUI 

INDUSTRIES 

Slide Switches 

Standard 

Switches 

Miniature 

Switches 

Micro Miniature 

Switches 

Fully Enclosed Micro 
Miniature Switches 

Circuitries 

SPST, SPOT, DPST, 

DPDT, 3PDT, 4PDT, 
SP3POS, DP3POS. 
3P3POS, 4P3POS, 
DP4POS. 

SPST, SPDT, DPST, 

DPDT, 3PDT, SP3POS, 
DP3POS, 3P3POS, 
4P3POS, SP4POS, 
DP4POS, DP5POS. 

SPST, SPDT, DPDT, 
SP3POS. 

SPST, SPDT 
(Plug-in or snap-in 
versions) 

Ratings 

3AAC/.5A DC @125V 
through 

13AAC/.5A DC @125V 

.5AAC/.5A DC @125V 
through 

8.5AAC/.5A DC @125V 

.5AAC/.5ADC @125V 

.5AAC/.5ADC @T25V 

Momentary Versions 

SPST, SPDT, DPDT, 

3PDT. 

Also, SP3POS, 

DP3POS and 3P3POS 
are available momentary 
in only one direction. 

SPST, SPDT, SP3POS, 
DP3POS. 

SP3POS (momentary 
both directions to center) 

Not Available 

Side Actuated Versions 

SPDT (maintained or 
momentary), DPDT, 
DP3POS. 

SPDT, DPDT, 3PDT, 
SP3POS, DP3POS, 
SP4POS, DP4POS, 
DP5POS. 

SPDT 

SPST 

Terminal Options 

Solder, Wirewrap, PC, 
Fasten 

Solder, Wirewrap, PC. 

Solder, Wirewrap, PC. 

Solder, PC, Fasten 

Button Options 

.344" (Standard) 

.031" through .750" 
(optional). Black is 
standard; optional colors 
available. 

.200" (Standard) 

.125" through .453" 
(optional). Black is 
standard; optional colors 
available. 

.120" through 
.250" 

Black is standard; 
optional colors available. 

.110" through 
.250" 

Black is standard; 
optional colors available. 

Agency Listings 

UL, CSA 

UL, CSA 

UL 

UL, CSA 

Endurance 

10,000 cycles no load 
(minimum) 

6,000 cycles rated load 
(minimum) 

10,000 cycles no load 
(minimum) 

6,000 cycles rated load 
(minimum) 

10,000 cycles no load 
(minimum) 

6,000 cycles at rated 
load (minimum) 

Bit u rcated/Red undent 
Contacts 

DPDT, 4PDT. Make 
before break or break 
before make. 

SPDT (maintained or 
momentary), DPDT, 
SP3POS. 

Make before break or 
break before make. 

Not Available 

Not Available 

CW Catalog 

S2120-II/S2120^VIIA 

S2120-III/S2120-VII 

S2120-IV 

S2120-V 

All CW switches are available with a complete range of options including: unique ratings, button height and 
color, markings, and glamour caps. Contact factory for literature requests or your unique requirement. 


Completely American Made 

IIMDUSTRIES 130 James Way, Southampton, PA 18966 Tel. (215) 355-7080 Telex 83-1470 Fax 215-355-1088 
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...Service By Design For Over 80 Years. 



Panel Mount Power Switches 

“Mini-Rocker” 

Switch 

“Soft-Styled” 

Rocker Switch 

“Hi Gloss” Rocker 
Switch 

# 

Panel Mount 

Slide Switch 

Circuitries 

SPST, SPOT DPST, 

DPDT, SPDT-Center Off, 
DPDT-Center Off 

SPST, SPDT, 

SPDT-Center Off 

SPST, SPDT, DPST, 

DPDT 

SPST, SPDT 

Mounting 

Pop-In 

Pop-In 

Pop-In 

Pop-In or Chassis Mount 

Ratings 

8A @125VAC/4A 
@250V AC 

13A @125V AC/10A 
@250V AC 

V 2 HP @125V-250VAC 

16A @125V AC/16A 
@250V AC 

^4HP @125V-250VAC 

10A @14V (T)/3A 
@125V (L) 

10(4)A 250-'(VDE) 

8A @125V AC/4A 
@250V AC 

13A @ 125V AC/1 OA 
@250V AC 

V 2 HP @125V-250V AC 

5A @14V (T)/6A 
@125V (L) 

16A @ 125V AC/12A 
@250V AC 

^4HP @125V-250V AC 

10A @14V (T) 

12(6)A 250-(VDE) 

8A @125V AC/4A 
@250V AC 

13A @ 125V AC/1 OA 
@250V AC 

V 2 HP @125V-250V AC 

5A @14V (T)/6A 
@125V (L) 

16A @ 125V AC/12A 
@250V AC 

^4HP @125V-250VAC 

10A @14V (T) 

12(6)A 250-(VDE) 

8A @125V AC/4A 
@250V AC 

13A @ 125V AC/1 OA 
@250V AC 

V 2 HP @125V-250VAC 

5A @14V (T)/6A 
@125V (L) 

16A @ 125V AC/12A 
@250V AC 

^4HP @125V-250V AC 

10A @14V (T) 
12(6)A250-(VDE) 

Panel Cutout 

.756" X .508" 

.550" X 1.125" 

.550" X 1.125" (Single 
Pole) 

.872" X 1.071" (Double 
Pole) 

.550" X 1.125" (Pop In) 
1.125" Mounting 

Centers (Chassis Mount) 

Panel Thickness 

.050" To .150" 

.025" To .180" 

(up to .170" for Center 

Off and Illuminated) 

.025" To .180" (Single 
Pole) 

.025" To .150" (Double 
Pole) 

.025" To .180" 

Momentary Versions 

SPST, SPOT, DPST, 

DPDT, SPDT-center off, 
DPDT—center off 

SPDT—center off 

Not Available 

Not Available 

Illuminated Versions 

SPST, SPDT DPST, 

DPDT 

SPST 

Not Available 

Not Available 

Lamp Options 

Neon 125 V (STD) 

Neon 250V 

Incandescent 14V 

Neon 125V (STD) 

Neon 250V 

Incandescent 14V 

Not Available 

Not Available 

Agency Listings 

UL, CSA, VDE 

UL, CSA, VDE 

UL, CSA, VDE 

UL, CSA, VDE 

Endurance 

100,000 cycles no load, 
minimum 

25,000 cycles rated load 
(upto16A125V AC) 
10,000 cycles rated load 
@16A 250V AC 

100,000 cycles no load, 
minimum 

25,000 cycles rated load 
(upto16A125V AC) 

100,000 cycles no load, 
minimum 

25,000 cycles rated load 

100,000 cycles no load, 
minimum 

25,000 cycles rated load 

Button/Rocker Options 

Color, Markings 

Color, Markings 

Color, Markings 

.260" Button (std.); 

.344", .500", .625", 

.750" also available/ 

Color/Markings/Toppers 

Available 

Housing Options 

Color, Markings 

Color, Markings 

Color, Markings 

Pop-In Mount or Chassis 
Mount, Color, Markings 

Insulation Barriers 

Optional 

Optional 

Optional 

^ Optional 

For additional information request Catalog S212186-Rev A-87 



Completely American Made 
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PRESENTING THE 




Innovative, Quality-Engineered Thumbwheel Switches 
Available Off-The-Shelf At Unbeatable Prices. 



29000 SERIES 
ECONOMY MINISWITCH 

An economical miniswitch for 
high package density. Extra large 
in-line character readout. Width, 
.350" (8.9) and cutout height 
1.020" (25,9) 

• 10, 12 or 16 Dial Positions 

• Many Output Codes and 
Configurations 

• Message Units for Longer 
Legends 

• Optional Dial Stops to Limit 
Rotation 

• Rear-Mounted 


43000/4400Q/45000 

SERIES 

MINISWITCH 

These low cost switches feature 
optional LED lighting and 
snap-together assembly Field 
Installable stops to limit dial 
rotation. Printed circuit boards 
with solder or pin terminations. 

• Available in Most Popular Codes 

• 10 Dial Positions 

• .200" High, Up-Front Dial 
Characters 

• 43000 - 

• 500"(12.7)Wx.980"(24.89)H 

• 44000 - 

.315"(8.0)Wx 1.220"(31.0)H 
-45000 - 

.315"{8.0)Wx.96I"(24.4)H 


300/13000 SERIES 
GENERAL PURPOSE 
DIGISWITCH 

One of the most widely used 
thumbwheel switches, with more 
available options, output codes 
and special termination features 
than any other switch. 

• 8, 10, 12 or 16 Dial Positions 

• RFI Shielding Available 

• Easy to Replace MIL-Spec 
Lighting 

• Message Units for Longer 
Legends 

• 13000 is Front-Mounted Version 
•300 - 

.500"(12.7)Wxl.380"(35.05)H 

• 13000 - 

.500"(I2.7)Wx2.00"(50.8)H 


9000 SERIES 
DIGISWITCH 

The 9000 offers more available 
options, output codes and special 
termination features than any 
other fully-sealed MIL-spec switch. 
Rear-mounted, qualified to 
MIL-S-22710/12. 

• 8, 10, 12, or 16 Dial Positions 

• RFI Shielding Available 

• Optional Replaceable MIL-Spec 
Lighting 

• Dial Stops to Limit Dial Rotation 

• Dimensions — 

.600"( 15.24 )Wx 1.375"(34.93)H 


24000/28000 SERIES 
LEVER SWITCH 

24000: Bi-directional front panel 
sealed switch built to perform in 
any hostile environment qualified 
to MIL-S-22710/24. 

• Optional, Replaceable MIL-Spec 
Lighting 

• Individually Mounted Switches 

• 24000 - 

.480"(12.19)WxI.175"(29.84)H 
28000: Minilever commercial 
switch that can be actuated in 
either direction. 

• "Upper" or "Lower" Window 
Location 

• 90° Full Lever Travel 

• 10 and 12 Dial Positions 

• 28000 - 

.500" (12.7)Wx .980" (24.89)H 



200/700/8000 SERIES 
MINISWITCH 

Small switches for hostile environ¬ 
ments, virtually impervious to 
sand, dust, oils, high humidity, salt 
spray and explosive atmospheres. 
Series 200 has potted wire leads, 
700 - PC.B. both qualified to 
MIL-S-2271(yi5and/20. 

• 8, 10, 12 or 16 Dial Positions 

• RFI Shielding Available 

• Optional, replaceable MIL-Spec 
Lighting 

• 8000: Commercial Version 

• Dimensions: 

.500"(12.7)Wx.980"(24.89)H 


NOTE: Numerals in brackets indicate millimeter equivalents. 


23000 SERIES 
"SNAP-IN" SLIMSWITCH 

For applications where maximum 
panel density, good reliability and 
error-proof positive setting action 
are required. Switch width only 
.3l5"with cutout height of 1.221." 

• 10 Dial Positions 

• Snap-in, Front Mount—No Tools 
Required 

• Large (.170" High) In-Line 


12000/53000 SERIES 
MINIBUnON 

Reliable, contamination-proof 
switches for applications requiring 
panel sealing per MIL-S-22710. 

No supplemental panel cover or 
boot is required for sealing. 

• Individually Mounted Switches 

• Glass Window that Seals Switch 
Interior 

• Metal Case - 
Facilitates R.F.I. Shielding 

• Optional Replaceable MIL-Spec 
Lighting 

• 12000 Series; 

Qualified to MIL-S-22710/17 

• 12000 - 

.500"(12.7)Wx.83"(21.08)H 
• 53000 - 

.350"(8.89)Wx1.020"(25.91)H 


63000/64000 SERIES 

BI-DIRECTIONAL 

MINIBUTTON 

Two-button bi-directional 
switches designed to meet all 
performance requirements of 
MIL-S-22710. Rear-mounted, 
panel sealed. 

• 63000 — 8,10,12 Dial Positions 

• 64000 — 16 Dial Positions 

• Metal Case - 

No RFI Shielding Required 

• Optional Replaceable MIL-Spec 
Lighting 

• Individually Mounted Switches 

• 63000 - 

.410"(10.41)Wxl.230"(31.25)H 
•64000 - 

.460"(11.68)Wxl.312"(33.53)H 


92000/93000/62000 

SERIES 

DOUBLE PUSHBUTTON 

These commercial switches are 
designed for applications where 
speed and ease of settings are 
important. 

. • Snap-together Assembly 

• LE.D Lighting Available (92000) 

• Low Cost, High Quality, High 
Reliability 

• 10 and 16 Dial Positions Available 

• Dial Stops to Limit Dial Rotation 

• 92000 - 

.300"(7.62)Wx,55r'(I4.2)H 
. 93000 - 

.300"(7.62)Wx.886"(22.5)H 

• 62000 - 

.315"(8.00)Wx.945"(24)H 


More military and commercial thumbwheels and greater code seleaion than anybody else. And ifs 
all under one roof to maintain the very highest standards of product quali^ and delivery. 

DicrmRir 

A DIVISION OF XCEL CORPORATION 

3100 New York Drive, Pasadena, CA 91107 (818) 791 -5600 
TWX: 910-588-3794 Telex: 67-5485 FAX: 818-791 -9788 
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DowICey^ 

Miciovvave 

CORPORATION 




UHF 

C 


RF SWITCHES 

2000 MHz 


BNC 

N 

UHF 


50 2000 MHz 0.1 


2000 MHz 0.1 


66 


1000 MHz 0.1 


F 

BNC 


2000 MHz 0.1 


BNC 

TNC 


4000 MHz 0.1 


BNC 

TNC 


4000 MHz 0.1 



115/116 SERIES 



310 SERIES 



MICROWAVE SWITCHES 


1000W 200W 


1000W 200W 



54 SERIES 

56 

SPOT 

BNC 

TNC 

50 

4000 MHz 

0.1 

70 

100W 

50W 



62 

SPOT 

BNC 

TNC 

50 

4000 MHz 

0.1 

70 

100W 

50W 

56 SERIES 


46 

164 

DPDT 

SPOT 

BNC 

SMB 

SMA 

50 

4000 MHz 

0.1 

50 

125W 

50W 



62 SERIES 












78 

MULTI¬ 

THROW 

MANUAL 

BNC 

UHF 

50 

2500 MHz 

0.1 

50 

1000W 

200W 



115 

116 

SP3T 

SP4T 

BNC 

SMA 

50 

3500 MHz 

0.1 

50 

200W 

50W 


78 SERIES 

167 

TRANSFER 

N 

UHF 

50 

1000 MHz 

0.1 

40 

1000W 

100W 


ik. 

169 

SPOT 

BNC 

50 

1000 MHz 

0.1 

50 

100W 

20W 

167 SERIES 












169 SERIES 

310 

SPOT 

SC 

N 

HN 

HIGH POWER SWITCHES 

50 1000 MHz 0.1 

30 

2000W 

500W 



312 

BYPASS 

SC 

N 

HN 

50 

1000 MHz 

0.1 

30 

2000W 

500W 



313 

TRANSFER 

SC 

N 

HN 

50 

1000 MHz 

0.1 

30 

2000W 

500W 


401 

SPOT 

SMA 

50 

26.5 GHz 

TO 

.5 

70 

200W 

25W 

403 

SPOT 

SMA 

50 

26.5 GHz 

.1 

TO 

.5 

70 

200W 

25W 

411 

TRANSFER 

SMA 

50 

26.5 GHz 

.1 

TO 

.5 

70 

200W 

25W 



BNC 



.1 




402 

SPOT 

N 

50 

16.0 GHz 

TO 

70 

1000W 

100W 



TNC 



.5 






BNC 



.1 




412 

TRANSFER 

N 

50 

16.0 GHz 

TO 

70 

1000W 

100W 



TNC 



.5 






IN-LINE SERIES OF MULTITHROW SWITCHES 



443 

SP4T 

SMA 

50 

18.0 GHz 

0.4 

60 

100W 

low 

453 

SP5T 

SMA 

50 

18.0 GHz 

0.5 

60 

100W 

10W 

463 

SP6T 

SMA 

50 

18.0 GHz 

0.6 

60 

100W 

10W 

473 

SP7T 

SMA 

50 

18.0 GHz 

0.7 

60 

100W 

10W 

483 

SP8T 

SMA 

50 

18.0 GHz 

0.8 

60 

100W 

low 

493 

SPOT 

SMA 

50 

18.0 GHz 

1.0 

60 

100W 

low 

4A3 

SP10T 

SMA 

50 

18.0 GHz 

1.0 

60 

100W 

low 

4B3 

SP11T 

SMA 

50 

18.0 GHz 

1.0 

60 

100W 

low 

4C3 

SP12T 

SMA 

50 

18.0 GHz 

1.0 

60 

100W 

low 


1667 Walter Street Ventura, CA 93003-6641 (805)650-0260 FAX: (805) 650-1734 
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The unique terminal arrangement and building block 
technique used in the design of these pushbuttons allows 
easy accommodation of special switching requirements. 
Each terminal station along the standard heayy<luty 
thermoplastic housing contains its own set of double 
contacts, for high reliability and great versatility in switch¬ 
ing applications. Each terminal station is rated at up to 16 
amperes @125/250VAC. Solid silver, AgCdO or Au con¬ 
tacts are standard. Operation is momentary, push-push, 
interlock or cancelling action. 


The Worldwide Choice 

Rocker Switches In-Line, Cam Actuated Switch System 


The Dreefs line of power rocker switches ranges from 
subminiature to full size. Shown above are a few con¬ 
figurations standard within the Dreefe 2WiXII Series. 
Rated at 16 (4) amperes @250 VAC INDUCTIVE, or 25 
amperes @125 VAC INDUCTIVE, this series features an 
inrush capability of up to 125 amperes (typical). A wide 
variety of b^l styles and colors, along with many choices 
for standard and customized rockers (illuminated or non- 
illuminated) are available. 


Pushbuttons 


The camshaft technique of rotary-to-linear conversion to 
open spring-loaded NC contacte provides the crisp action, 
reliability and weld-breaking advantages of make/break 
contacts, along with high inrush and high current-carrying 
capabilities. Up to 26 separate SPST switches, each 
controlling an individual circuit, may be actuated along a 
single cam, with one to 26 rotational positions. Contacts 
are rated at 16 amperes @125/250 VAC. High-inrush or 
dry circuit contacts are available. 


happ&ial? 


SO many other things that can go 
'' " f y wrong during the design and development 
of a new piece of equipment, why take a 
' chance with the one component that gets it 

all going? 

If your line power switch fails, the most imagi- 
native design can’t work! With that thought in mind, 
we designed the Dreefs line of Power Rockers from the 
piece-part stage to be absolutely the BEST available on 
the market. 

All switches carry a wide array of international 
approvals, including VDE, UL and CSA. 

Electrical and mechanical specifications are fully 
described in a newly updated catalog. A telephone call or a 
note from you will get one into your hands quickly. 

By the way, the outside of these switches are designed to 
make your control panel look great too. After ^ 
the hard part gets done, that's a nice plus 


Dreefs Switch Inc. 

3782 Hawthorn Court, Waukegan, IL 80087 
312-662-7667 or 800-323-9605 
Fax . 312-662-0906 


® EH® SABS MUI AUS 


For complete information on the products shown above, contact: Ed Magiera, Dreefs Switch Inc., 
3782 Hawthorn Court, Vtoukegan, II. 60087. (312) 662-7667 or 800-323-9605. F/V(: 312-662-0906 
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vMev QUALITY SWITCHES of MIYAMA USA 


ULTRA MINIATURE PCB MOUNT TOGGLE SWITCHES (Operating Life 100,000 Cycies) 


MODEL: MS-200 



TERMINAL PITCH IS 1/10 INCH {2.54mm) 

SWITCH IS FULLY SEALED FOR WATER RESISTANT 
SIZE OF BODY; RIGHT ANGLE 7.4mm VERTICAL 10mm 
LENGTH OF KNOB: METAL 5mm PLASTIC 3.8mm 


3P 

SPOT 


■■ 


■■ 

■■ 


■■ 

■■ 










6P 

DPDT 



jfiiiB 

■RQII 


iBifi 




■Hi 






mm 


ILLUMINATED SWITCHES. Long Life (Electrical 50,000 Operations, Mechanical 100,000 Operations.) 


DS-700 (ALTERNATE) 
DS-710 (MOMENTARY) 



LED 

FILAMENT LAMP 



MS-800, 810 SERIES 

LED; R/Y/G 
F. LAMP; R/Y/G/W/B 
(6V, 12V, 28V) 



SNAP-IN ROCKER 
W/LED DS-850 
FRAME: BLK, WHT or GRAY 


m 



fFI- 

/ c\i 

T- CO 

iXt 

5.85 

19 




PUSH BUTTON, ROCKER, TOGGLE AND SLIDE SWITCHES 


TINY PUSH-ON 
MS-402 


& 


INTERCOM-PUSH 
DS-430 PUSH-(ON) 
DS-431 PUSH-(OFF) 


Ibr 



MS-500M(9P) 
MS-500N 
{C09P)-B 
3PDT 


MS-500P(12P) 

MS-500R 

{C012P-B) 



1 X 2 WIRE HOLE FOR 
SOLDERING TERMINALS 


PUSH-BUTTON SWITCHES 

MINIATURE WATER RESISTANT, DUST PROOF 


MS-650L 



MS-651 GOLD PLATED LOW CURRENT CONTACTS 


SLIDE SWITCHES 


SPOT, 

DPDT, SP3T 
DP3T, 4PDT 


SPDT, SP3T 



-#—•0.4 0.',3- 



Part No. 

OS-700 (alt) 
DS-710 (mom) 

MS-200 

MS-800 (alt/mom) 
MS-810 (alt/mom) 

0S-85Q 

DS-415 

DS-417 

MS500W2P 

MS-402 

OS-430 

DS-431 

P-Series 

DS-450 

MS-500M 

MS-500P 

MS-650 

MS-651 

Slide 

Switches 

Model Type 

Illuminated Push Button Switches 

LED (Red, Green, Yellow) 

Filmt Lamp (6V, 12V, 28V) R/G/Y/W/B 
Available also W/0 Lamp pr LED 

Rocker LED 
Color: Red, 
Yellow. 
Green 

Toggle 

LED/red. 

green 


Push-button 

Push-button 

Push-button 



Available 
in vary 
size, pole 
position 

Rating 

1A 250V AC 
3A125V AC 

0.4VA 

(20mV-28V) 

O.lmA-O.IA 

0.1A 

30V DC 

3A 250VAC 
5A125VAC 

3A125VAC 

6A 125V AC 

0.5A 

125V AC 

1A125VAC 
0.5A 250V 

3A 125VAC 
1A 250VAC 

6A 125V AC 

3A 125 V AC 
0.4VA (MS-651) 

DC30V 0.03A 
DD12V 30.1A 
many type 
of Slide 
Switches 
are 

available 
PLS Call 

Circuit 

SPDT 

DPDT 

See 

Chart 

A DPST off-on 

B DPST off-(on) 
C DPST on-off 

D DPST on-(off) 

E SPDT on-on 

F SPDT on-(on) 

2P SPST 

2P (SPST) 
on-off 

3P (SPDT) 
on-on 


2P (SPST) 

2P (SPST) 
DS-430 
Push-(on) 
DS-431 
Push-(off) 
Color; R/B/V(/ 

2P (SPST) 
DS-450-462 
on-off 

DS-463-475 

Push-(on) 

R/W/B/SIvr 



Switching 

Function 

on-on ALTN 
on-(on) MOM 

See 

Chart 

on-off 

on-on on-(on) 
on-off-(on) 

Push-(on) 

Momentary 

off-on on-on 
on-off-on 

off-(on) 

on-(on) 

Contact 

Resistance 

2.5VDC 1A 
lOmi) max. 

1mA, 0.1 nW 
50mQ max. 

2.5VDC 10mA 
50mQ max. 

2.5VDC 1A 
20mn max. 

2.5VDC 1A 
20mll max. 

20mfi max. 

2.5VDC 1A 
20mn max. 

2.5VDC 1A 
lOmQ max. 

2.5VDC 1A 
20mn max. 

20mn max. 

50mfi max. 

DC5V, 1A 
20mQ max. 

Insulation 

Resistance 

DC.500V 
lOOMQ min. 

DC500V 
1000MQ min. 

DC.500V 
500Mn min. 

DC. 5000V 
lOOMO min. 

DC.500V 
lOOMfi min. 

DC500V 
lOOMD min. 

DC.500V 
100M1T min. 

DC. 500V 
100MQ min. 

DC. 500V 
100MQ min. 

DC500V 
lOOMn min. 

DC500V 
lOOMQ min. 

DC, 500V 
100MQ min. 

Voltage 

Breakdown 

AC 1500V 

1 minute 

AC 500V 
50/60HZ1 min, 

AC 500V 

1 minute 

AC. 1000V 

1 minute 

AC. 1000V 

1 minute 

AC 1000V 
min. 

AC1000V 

1 minute 

AC1500V 

1 minute 

AC1500V 

1 minute 

AC 1000V 
min. 

AC 1000V 
min. 

AC500V 

1 minute 

Mounting 

Hole Dia. mm 

12 


12.6 square 

13 X 19 

12 

- 

5.2 dia. 

12.4x11.2 

All Model 
10.2 dia. 

6.2 

5 

vary size 


DSA offers a complete line of switches including Slide, Multi-Push, Subminiature, Lever, Rocker, Toggle 
and Illuminated Types. For Complete Information on our Wide Range of Products Please Contact: 

For more information olease call; 212-691-9050 

r%0 A Dai-lchi Shoji of America, Inc. 

IIMwa 150 Fifth Avenue, Suite 845, New York, NY 10011 


SEE DSA PAGE IN EEM-SECTION 2100. 

TOLL FREE-1-800-DSA-1616 
FAX 212-807-1598 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1723 






















5100 


SWITCHES 


5100 


Hermetic Switches & Tilt 

Sensors Motion Sensing 

Position Sensing 
Specials/Assemblies 



An American Electronic Components Company 


From Standards to Speciais, 
Durakooi Engineers a 
Dependable Switch to Fit 
Your Application. 


When your application 
calls for a switch with long 
contact life and quiet, de¬ 
pendable performance, ask 
for Durakooi. The industry 


leader in mercury technology 
and hermetic sealing for over 
50 years, Durakooi has estab¬ 
lished a reputation of quality 
and engineering expertise 
which gives added value to 
your product. 

When you choose a 
Durakooi switch, you can be 
confident that it has been 
manufactured using the most 


modern, cost-effective meth¬ 
ods and equipment. Durakooi 
also utilizes modern quality 
assurance procedures in¬ 
cluding Statistical Process 
Control (SPC). 

So, whether you need 
motion sensing, position 
sensing, or general power 
switching capabilities, 
Durakooi sales engineers will 


work with you to provide the 
switch that best suits your 
application. 

The products listed below 
are representative of hun¬ 
dreds of available designs. 



For information on the full line of Durakooi hermetic 
switches and sensors, or for engineering or selection 
assistance, contact Durakooi today. 


Durakooi, Inc. 

1010 North Main St. • PO. Box 280 

Elkhart, Indiana 46515 

(219) 264-1116 • Telex 25-8482 


pumps 

Military gyro systems 
Liquid level control for gas¬ 
oline and misc. fluids 
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Below is a sample listing of technical specifications of some of Durakool's 
standard switches. The drawings are actual size. 


Tip-Over Switches/Motion Sensors 


.265—e- 
MAX. DIA. 
(.67 cm) 


tTT 


835 
) (2.12 cm) 


A1/2S-4770 

Normally closed 
Contact rating: 

0.5 Amp @ 12VDC max. 
Contact resistance: 

20 Ohms @ 1 mA max. 



^ .943 
' MAX. dia: 

(2.395 cm) 


^ American 


Electronic 



Components 


f 

87 

i (2.21 cm) 

_ TO3-1016 

Normally closed 
Electrical ratings: 

12.5 Amps @ 120VAC 
6 Amps @ 240VAC 


.385- 

MAX. DIA. 
(.978 cm) 



T 

780 

_L 


T07-4765 


Normally closed 
opens at >40’ 
Contact rating: 

0.1 Amp@24VDC 
Contact resistance: 


.603- 

MAX. DIA. 
(1.531 cm) 


1 Ohm@ 1mA/ 


4VDC max. 


T08-4539 

Normally closed 
Electrical rating: 
1.7Amps@ 120VAC 
^ Vertical & horizontal 
^ break angles 
68 

1 (1.727 cm) 


Tilt Switches/Position Sensors 


.750- 
(1.91 cm) 





- .265 
MAX. DIA. 
(.67 cm) 


A1/2N-3677 

T ■ 5' max. included angle 
Electrical ratings: 

1 Amp@120VAC 
0.5 Amp @ 120VDC 


1 . 010 - 
(2.704 cm) 


.a- 

— 








400 
MAX. DIA. 
(1.016 cm) 


AIN-2622 


.762- 
(1.94 cm) 




T * 5’ max. included angle 
Electrical ratings: 

1 Amp@ 120VAC 
0.5Amp@ 120VDC 



-.400 

MAX. DIA. 
y (1.016 cm) 


J 


A1-3619 


Double-ended, makes 
before break, each end 
Electrical rating: 

1 Amp@ 120VAC 
0.5Amp@ 120VDC 



A1/2-4859 


- .265 
MAX. DIA. 

(.67 cm) 

Max. make angle = -2° 
Max. break angle = +20“ 
Nickel plated 
Horizontal tilt switch 


.965 
(2.451 cm) 



385 
MAX. DIA. 
(.978 cm) 


A1/2-001 



- .500 
MAX. DIA. 
(1.27 cm) 


A1-001 


5“ to 10’ included angle 
Electrical ratings: 

1 Amp@120VAC 
0.4 Amp @ 240VAC 

6” #26 AWG leads; plastic insulated case 




15" max. included angle 
Electrical ratings: 

1 Amp@ 120VAC 
0.7 Amp @ 240VAC 
6" #20 AWG leads; plastic case 


(219) 264-1116 
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EECO^ PCS SWITCHES 



2300Series MICRO-DIP® 

Advanced in concept, the 2300 Series 
rotary coded switch is a space-saving yet 
economical device for equipment pro¬ 
gramming. Ideal for address encoding pr 
presetting of PROM’s and data entry 
devices. 

Number of Positions.10 and 16 

Life. 10,000 Detents 

Electrical Rating 

Non-Switching Load.1.0 Amp 

Switching Load.0.100 Amp 

Contact Resistance.0.100 Ohm 

Dielectric Withstanding V . 250 V rms 
Dimensions 

Height ... 0.239-0.394(6.07-10.01) 
Width ... 0.376 - 0.450 (9.55 -11.43) 
Length . 0.396 - 0.450 (10.06 -11.42) 


Actuation Method 

Screwdriver.Standard 

Shaft..Avaiiable 

Binary Coded Output.Standard 

Special Purpose Codes_Available 


3300Series MICRO-DIP® 

A low-profile, fully-sealed version of the 
original 2300 Series MICRO-DIP switch, 
this switch has ail of its features, plus full 
sealing to withstand automated solder¬ 
ing and cleaning processes. 

Number of Positions.10 and 16 

Life. 10,000 Detents 

Electrical Rating 

Non-Switching Load.t.O Amp 

Switching Load.0.100 Amp 

Contact Resistance.0.100 Ohm 

Dielectric Withstanding V . 250 V rms 
Full Environmental Seal ... Standard 
Dimensions 

Height.200(5.08) 

Width. 0.380 (9.65) 

Length. 0.380(9.65) 

Actuation Method 

Screwdriver.Standard 

Shaft.Available 

Knob.Optional 

Binary Coded Output.Standard 


2400 Series MINI-DIP® 

The exclusive gold-on-gold cleaning/ 
wiping action contacts assure low con¬ 
tact resistance while allowing end 
stackabitity and maintaining .100-in. pin 
centers. The fully sealed model allows 
actuation and position identification 
through a clear, flexible membrane. 


Number of Positions.2 to 10 

Life. 2,000 Detents 

Electrical Rating 

Non-Switching Load.1.0 Amp 

Switching Load.0.125 Amp 

Contact Resistance. 0.050 Ohm 

Dielectric Withstanding V . 500 V rms 
Full Environmental Seal .... Optional 
Dimensions 

Height. 0.375 (9.52) 

Width. 0.385 (9.78) 

Length ... 0.200 -1.000 (5.08 - 25.4) 

Actuation Method.Rocker 

Standard Options 

Special Marking.Yes 

Seal.Yes 


3400 Series MINI-DIP® 

The 3400 Series process sealed DIP 
switches are available in both machine 
insertable and surface mount configura¬ 
tions. The series is based on a TO-116 
package style (standard dual in-line 
package.) The 3400 Series features 
bifurcated contacts plated with 30 micro¬ 
inches of gold. The surface mount ver¬ 
sion features liquid crystal polymer ac¬ 
tuators, allowing the switch to resist 
temperatures of 240^C. 

Number of Positions.2 to 8 

Life . 2000 Detents 

Electrical Rating 

Non-Switching Load.. .1 Amp at 50 VOC 

Switching Load.1 Amp at 20 VDC 

Contact Resistance 20 Milliohms Max. 
Dielectric Withstanding V .. 500 VDC 
Dimensions 

Height.160(4.06) 

Width.. .300 (7.62) 

Length ... .215 to .840 (5.46 to 20.7) 
Actuation Method.Slide 


3500Series MICRO-DIP® 

The new fully sealed 3500 Series is the 
extended life, high-temperature version 
of our 3300 MICRO-DIP. It offers the 
same space-saving features of our 
original MICRO-DIP in the world’s lowest 
profile binary-coded switch package, 
ideal for harsh environments or where 
attachment processes vary, the sub¬ 
miniature size allows high density 
packaging. 


Number of Positions.10 and 16 

Life. 20,000 Detents 

Electrical Rating 

Non-Switching Load ..1.0 Amps at 50 VDC 

Switching Load.1 at 28 VDC 

Contact Resistance .. 100 Milliohms Max. 
Dielectric Withstanding V... 250 VAC 
Full Environmental Seal ... Standard 
Dimensions 

Height.200 (5.08) 

Width.380 (9.65) 

Length.380 (9.65) 

Actuation Method 

Screwdriver.Standard 

Shaft. .Optional 

Knob..Optional 

Binary Coded Output--- Standard 


2100 Series 5TRIPSWITCH® 

A printed circuit board thumbwheel 
switch offering the most economical 
method of handsetting coded values. 
Requires a minimum of space, no moun¬ 
ting hardware, and can be “ganged” up 
to four stations in a strip. Two legend 
locations provide readability. 

Number of Positions---10 and 16 

Life. 250,000 Detents 

Electrical Rating 

Non-Switching Load.3.0 Amps 

Switching Load.0.125 Amp 

Contact Resistance.0.100 Ohm 

Dielectric Withstanding V . 500 V rms 
Dimensions 

Height. 0.430(10.92) 

Width. 0.775(19.68) 

Length. 0.800 (20.32) 

Actuation Method 

Thumbwheel.Standard 

Screwdriver.Standard 

Shaft.Optional 

Binary Coded Output.Standard 


2200Series STRIPSWITCH® 

This switch offers all of the features of 
the proven 2100 Series STRIP- 
SWITCH in a low-profile, fully-sealed 
unit. The easy-to-read thumbwheel has 
a built-in screwdriver slot. 

Number of Positions.10 and 16 

Life. 100,000 Detents 

Electrical Rating 

Non-Switching Load.3.0 Amps 

Switching Load.0.125 Amp 

Contact Resistance.0.100 Ohm 

Dielectric Withstanding V . 500 V rms 
Full Environmental Seal ... Standard 
Dimensions 

Height. 0.360 (9.14) 

Width. 0.790 (20.07) 

Length.. 0.790 (20.07) 

Actuation Method 

Thumbwheel.Standard 

Screwdriver.Standard 

Binary Coded Output.Standard 

Seal.Yes 


2700Series STRIPSWITCH® 

The 2700 unit withstands enormous 
temperature variations and maintains an 
impervious seal to contamination. 
Thumbwheel adjust and large 
characters allow easy manipulation and 
position identification. 

Number of Positions.10 and 16 

Life. 100,000 Detents 

Electrical Rating 

Non-Switching Load.3.0 Amps 

Switching Load.0.125 Amp 

Contact Resistance.0.100 Ohm 

Dielectric Withstanding V . 500 V rms 
Full Environmental Seal ... Standard 
Dimensions 

Height. 0.430(10.92) 

Width. 0.790(20.7) 

Length . 0.790 (20.7) 

Actuation Method 

Thumbwheel .Standard 

Screwdriver.Standard 

Shaft..Optional 

Binary Coded Output.Standard 

Seal.Yes 



EECO Incorporated • 1601 E. Chestnut Ave., P.O. Box 659 • Santa Ana, CA 92702-0659 
Telephone (714) 835-6000 • Telex 67-8420 • Facsimile (714) 953-3747 
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EECO^ THUMBWHEEL SWITCHES 



1100 Series 
Thumbwheel or 
Pushwheel Switch 

With a narrow .236 width design and front mount 
configuration, the 1100 Series switch offers space 
saving dimensions in an attractive black matte 
finish. 


1400 Series 
Thumbwheel or 
Pushwheel Switch 

Thumbwheel, Push-Set or Lock-Set, the 1400 
Series switch with its high reliability, easy snap- 
together assembly and variety of binary or decimal 
codes gives design flexibility to the user. 


Number of Positions.10 

Life. 300,000 Detents 

Electrical Rating 

Non-Switching Load. 0.500 Amp 

Switching Load.0.100 Amp 

Contact Resistance . 0.200 Ohm 

Dielectric Withstanding V. 500 V rms 

Seal.Dust 

Panel Mount.Front 

Dimensions, Module 

Height. 0.708(17.98) 

Width. 0.236 (5.99) 

Depth, Behind Panel. 0.905 (22.99) 

Actuation Method 

Thumbwheel/Push/Pen/Lock-Set.Std. 


Number of Positions.10 and 16 

Life . 1,000,000 Detents 

Electrical Rating 

Non-Switching Load. 1.000 Amp 

Switching Load.0.100 Amp 

Contact Resistance . 0.200 Ohm 

Dielectric Withstanding V . 500 VDC 

Seal.Dust 

Panel Mount.Front 

Dimensions, Module 

Height. 0.945 (24.00) 

Width.0.315(8.00) 

Depth, Behind Panel. 1.338 (33.99) 

Actuation Method 

Thumbwheel/Push/Lock-Set.Std. 


1776/1976 Series 
Thumbwheel Switch 

Revolutionary in design, the 1776 Series .500 wide 
thumbwheel switch and the slimmer (.350) 1976 
Series switch offer optional notched terminals for 
mounting directly to motherboards. 


Number of Positions .... 

Life . 

Electrical Rating 
Non-Switching Load ... 

Switching Load. 

Contact Resistance .... 
Dielectric Withstanding V 

Seal. 

Panel Mount. 


. 8,10,12, and 16 
1,000,000 Detents 

. 3.000 Amps 

.0.125 Amp 

.0.100 Ohm 

. 1000 V rms 

.Dust 


Dimensions, Module 

Height.. 1.200(30.48) 

Width. 0.500(12.70), 0.350(8.89) 

Depth, Behind Panel. 1.508 (38.30) 


Actuation Method .. Thumbwheel 


Dimensions in inches (mm) 


2000 Series 
Thumbwheel Switch 

EECO’s largest thumbwheel switch, the 2000 
Series offers over 50 codes in 8-, 10-, and 
16-positions. Available with a sealed option, plus 
extra large legend. 


Number of Positions. 

... 8,10,12, and 16 

Life . 

. 1,000,000 Detents 

Electrical Rating 


Non-Switching Load. 

.3.00 Amps 

Switching Load. 

.0.125 Amp 

Contact Resistance . 

.0.100 Ohm 

Dielectric Withstanding V .. 

. 1,000 V rms 

Seal. 

.Optional 

Panel Mount. 

.Rear 

Dimensions, Module 


Height. 

. 2.100(53.34) 

Width. 

. 0.500(12.70) 

Depth, Behind Panel.... 

. 2.030(51.56) 

Actuation Method . 

.Thumbwheel 


7000 Series Military 
Thumbwheel Switch 

Qualified to the rigid standards of MIL-S-22710/15, 
this Military-grade switch offers a completely 
sealed contact area, impervious to dust, high 
humidity and salt spray. Can be used safely In ex¬ 
plosive environments. 


Number of Positions. 

... 8, 10,12, and 16 

Life . 

. 1,000,000 Detents 

Electrical Rating 
Non-Switching Load. 

. 3.000 Amps 

Switching Load. 

.0.125 Amp 

Contact Resistance. 

.0.100 Ohm 

Dielectric Withstanding V .. 

. 1,000 V rms 

Seal. 

.Environmental 

Panel Mount. 

.Rear 

Dimensions, Module 

Height. 

. 1.150(29.21) 

Width. 

. 0.500(12.70) 

Depth, Behind Panel .... 

. 1.570(39.88 

Actuation Method . 

.Thumbwheel 


THUMBPOT® 

Digital Voltage Divider 

This unit is available in .500 or .350 wide models 
and electrically divides the input voltage into 
precise, incremental voltage output values. The 
major feature of the unit Is exacting repeatability. 

Number of Positions.10 

Life . 1,000,000 Detents 

Electrical Rating 

Std. Res. Range. 1,000-1OOK Ohms 

Std. Res. Tolerance.± 1 % 

Dielectric Withstanding V. 500 V rms 

Ins. Res. (@ 500 VDC). 1,000 Megohms 

Seal. Dust 

Panel Mount. .Rear 

Dimensions, Module 

Height. 1.200(30.48) 

Width. 0.500 (12.70), 0.350 (8.89) 

Depth, Behind Panel___ .... 1.250 (31.75) 

Actuation Method .Thumbwheel 
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SWITCHES 


electro-mech 

LIGHTED PUSH-BUTTON SWITCHES 


_ 5100 

DISPLAY ASSEMBLIES/ 
INTERLOCK SWITCH ASSEMBLIES/INDICATORS 


ELECTRO-MECH provides a perfect blend of quality 
standard products with in-depth experience in answering 
unique requirements. Proven engineering designs are 
illustrated by the excellent performance characteristics of 
each ELECTRO-MECH lighted push-button switch, indicator, 
and display assembly. Low-bounce, long-life contacts, 
new innovations in legends, displays, field-service, 
packaging-ail standard features. Whatever your applications, 
ELECTRO-MECH is prepared to answer your specific needs. 
Choose from any of the most popular models. 

Technical specifications apply to all ELECTRO-MECH Switch 
models unless otherwise specified: 

• Ratings: 30 Volts DC or 115 Volts AC; 2 amps resistive, 

1 amp inductive 

• Weight: 0.8 oz. (approx.) 

• Operating Pressure: 2 lbs. + 1 lb. 

• Plunger Travel: 3/16" (approx.) 

• Actuations: 100.000 

• Accommodates all “switchlines” standard lenses. Uses one 
T1-3/4. AN3140-327. 328. 330 bulb or neon lamp, 

3 actuation modes standard 

• Lenses: Available in 'A" to 1" round and square, plus various 
rectangular sizes. 



SERIES 20 

A NEW CONCEPT OF FAST EASY SWITCH 
INSTALLATION AND DISPLAY DESIGN VERSATILITY 


5/8-24UNC HEX MU’ 
UOCKWXSHEf 


MOUNTINQ SPECIFICATIONS 



21- 22- 23- 24- 25- 26 - 29- 



FEATURES: 

• Momentary or alternate action 

• Mounts in a V»" dia. round hole 

• High density mounting ability-less than centers 

• Low profile appearance in one unitized housing 

ELECTRO-MECH’s Series 20 Switches are provided in display 
configurations. 

These low profile units are available in any switching 
mode with independent circuitry from SPST to DPDT 
including a separate indicator circuit. The all plastic, 
unitized housing assures ease in handling (no adapters, 
clamps or brackets). Just drop in round hole and secure 
with a nut from behind panel. 

Series 20 Switches have the same internal parts as the 
all metal 6100 Series Switches including positive action, 
reliable circuitry and proven low bounce characteristics 
made possible by our unique design concept of silver 
slide bar action. 

Available options include gold plating for dry circuit 
applications. Round slotted nuts for mounting switches on 
close centers. 


SERIES 400 

MULTI-STATION SUB-PANEL 
ASSEMBLIES ^ 

Multi-station switch assemblies designed for^l 
sub-panel mounting by means of a flanged “U” M 
channel. All standard ELECTRO-MECH switches " 
can be incorporated with several types of 
mechanical interlocking/lockout actions between 
stations. Up to 12 stations in one or two row 
configurations. The standard center distance 
between switches is %" and 1". 


SERIES 500 

INTERLOCKING SWITCH 
ASSEMBLIES 

Added beauty and long-lasting 
appearance with handsome chrome 
barriers between each switch or 

indicator. Independent or interlocking 
action. Ten types of tracking action and 
@.»*| I switching sequences. Up to 12 switches 
* X."** in single or dual row, Vi" or 1" centers. 


ELECTRO-MECH COMPONEWTS, INC. »1826 N FLORADALE AVE.«SO. EL MONTE, CA 91733»(818) 442-7180 ♦ FAX: (818) 350-8070 ♦TWX: 510-601-8764 
B-i728 For manufacturers’sales offices, see yellow pages EEM 1989 
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^|h electiD-mech 

\|F LIGHTED PUSH-BUTTON SWITCHES 


COMMUNICATiONS/INDUSTRIALCOMTROLS/DiSPLAYS 
COMPUTER PERIPHERALS/INSTRUMENTATiON 



SERIES 2100 

This version of 
our standard illuminated 
Pushbutton Switch features 
silver slide bar action. Add 
BR after part number for mounting 
on 5/8" centers. Utilizes AN3140-T 1%"or 
Neon bulb. All other specifications same 
as standard 

n 




SERIES 2600 

Standard models are 
available from 2PST to 
6PDT in 116 different styles, 
including non-lighted units. 

Virtually any standard ELECTRO-MECH 
lens may be used with the 2600 Series. 



9/16-32 THO.- 






I 


ir 


k V 2.7i“ roil SOLCNOID HOLD DOWN 

ILLUMINATED 



1 PST 

2 PST 

1 N.O. 




N.O. 

N.C. 

2 N.O. 

2 N.C. 

1 N.C. 

1 PDT 

2 PDT 

Momentary 

Push-on/ 

2128 

2129 

2130 

2131 

2132 

2149 

2150 

Push-off 

2228 

2229 

2230 

2231 

2232 

2249 

2250 



Mom. 

Push On 
Push Off 

Push On 
Remain In 
Push OH 

Snap 

Peel 

Mom. 

2 PDT 

2650 

2750 

2850 

2550 

3 PDT 

2651 

2751 

2851 

2551 

4 PDT 

2652 

2752 

2852 

2552 

5 PDT 

2653 

2753 

2853 

2553 

6 PDT 

2654 

2754 

2854 

2554 


SERIES 4000 10 AMP 

Low profile matches 
standard industry 
models. Momentary or 
Alternate Action design takes” 
any standard lens size. 30 VDC or 
115 VAC, 10 A Resistive, 5 A Inductive. 





SERIES 5000 

An exceptionally short 
momentary switch available 
in circuit configurations up to 2 PDT. 




Designer Group Switches 

%" sq.. y," X ^y^". W X 7.". '//' sq. 

These ELECTRO-MECH Standards feature 
typical switch functions and mounting 
options for design flexibility. A choice of 
dual/quad display units are also available. 

All Designer Group units feature: 

• 1PSTT0 6P0T 

• Momentary: Alternate action: pusti-on 
remain-in: push-on, push-off and 


MODEL 65 

NO BARRIER 

MODEL 68 

SINGLE BARRIER (L OR R) 


momentary snap-feel. 


MODEL 67 

DOUBLE 

BARRIER 





MODEL 600/800 
DUAL/QUAD LITE 
SWITCH 


MODEL 73 
3/4" X Vh" 
RECTANGULAR 



:% 


SERIES 3000 

Illuminated Pushbutton j 
switches with an 
integral hold-down coil 
which is activated with switch. 
Holds the push-button in the 
depressed position until coil is 
de-energized returning it to relaxed 
position. Available in all circuit 
configurations up to 6 PDT. Same 
specifications as standard model. 

SERIES 6100 

High-density 
packaging 
requirements are 
answered with this 
shorter, front panel 
mount, providing the 
same quality design as standard 
ELECTRO-MECH model sizes. 




SERIES 61 



ELECTRO-MECH’s Series 61 switches 
are provided in '/ 2 -inch square, snap-in 
or hardmount configurations. Each 
low-profile unit is available in any 
function from SPST to 2PDT, each 
controlled with an independent circuit. 
The all plastic, unitized housing, helps 
insulate switch from other surrounding 
components. The 61 Series is also 
available in a standard PC Board 
mounting configuration. 


SERIES 60 

MOMENTARY SWITCH 

Rear mounted “U” bracket accepts 
switch installation from 
front of panel. 

LG SERIES SAFETY LENS 

Available on all 67- 
single-station, double-barrier 
lighted push-button bezel switch models' 

EL SERIES FLUSH MOUNTING 

Available in round, square or rectangular 
styles. Specify switch model desired with 
“EL” suffix (i.e. 73 EL-2654). 




SERIES 150 

INTERCHANGABLE LENSES/FILTERS 

Displays may be changed or 
buttons replaced. Non-wearing, 
dear-acrylic lens and filter 
buttons. Available in standard, 

Opaque or Contour. 
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all types of switches, control devices 

AEROSPACE - COMMERCIAL 











CAM-ROTARY 

High Capacity HP Rated 

Make to Spec. 

KEY LOCK 

DIP SWITCH 

PB/ROTARY THUMBWHEEL 
Programmable Code Switch 

KEYBOARDS 















ENCAPSULATED 


MICRO 
Single Break 




MICRO 
Double Break 


MICRO 
2 & 3 Poles 


MICRO 

Sealed & Hi-Temperature 


MV MICRO 
Rotary 

MICRO High OC Capacity 

Magnetic Blow-Out Switches 


MERCURY SWITCHES 



E LECTRIC SWITCHE S (213) 660-1310 

llfCOBPORATEO 213-660-5130 

2478 Fletcher Or, Los Angeles, California 90039 TWX: 910-321-2971 
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motor controls & replacement parts 

ELECTRONIC - INDUSTRIAL - MILITARY I 



CALL TOLL FREE 
NATIONAL: 

800-421-8855 

CALIFORNIA: 

800-252-4640 


THE PICTORIAL DISPLAY REPRESENTS PART OF THE 
WIDE VARIETY OF SWITCHES, CDNTROLS AND ELECTRONICS 
HARDWARE STOCKED BY ELECTRIC SWITCHES, INC. 
FOR DETAILED INFORMATIDN, CALL OR WRITE US. 
CATALOGS WILL BE SENT UPON REQUEST. 
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THE WORLD’S FINEST SWITCHING PRODUCTS 


G d O H DESIGNED WITH STYLE! 


WiM 

rki 








Senes 04 

Minature Oil and Watertight Vi" 
Round hole mounting 
Round or Square Face 
10 AMR 600 Volts, up to 8 Poles 
Pushbutton, Lever; Keylock, 
Emergency Stop Actuators 


Series 14 

Rugged 04 Front, 

Small back of Panel Depth. 
5A 250 VAC, Low Level 
or Electronic Switching 
Keylock, Lever, Round 
Pushbutton Actuators 


Series 51 

Highly styled Round, 
Square, or Rectangular 
Front 9 Lens Colors, 

4 Switch Elements, 
Sealed to IP 65 




Series 52 

Companion to Series 51 
in a Lighted Rotary 
Switch with all the same 
Switch Elements 


10 AMR 380 VAC 



Series 02 

S.RD.T or D.RO.T. Action 
Maintained or Momentary 
3 Bezel Shapes, 9 Lens Colors 
Large Display Screen 
Keylock Available 


Series 03 

Two Lamp Illumination 
Two Button Interlock Available 
Single or 2 Button Operation 
S.RD.TorD.RD.T 
Maintained or Momentary 



Series 22 

Front panel mounting 
by one person 
lOAmp 380 Volts AC 
Sealed to IP 65 standards 
Mushroom cap available 


See Series 04 for Additional Power Switching 


Series 19 

Mounts in ^/s" Round Hole 
Round or Square Bezel 
Low Level Switching 100 mA 
at 50 VAC or 72 VDC 


Senes 11 

Round Lens Mounts in Vz" 
Round Hole from rear of Panel 
1-3 Pole Switching 
4 Elements 
Lamps and LED’s 


Maintained or Momentary Action Front Replaceable 


Lamps are Stationary on alt EAO Switch Designs. 





Senes 21 

Non-llluminated 
Small back of Panel Depth 
5A, 250 VAC, Low Level or 
Electronic Switch Element 
Momentary or 
Maintained Action 


Series 31 

Two and Three Position Keylock Switches 
4 Switching Elements 5A, 250 VAC, Low Level 
2 Hall Effect Electronic Switches 
2 Security Levels 

Round, Square, Rectangular Bezel 
Mounts in a Vi" Round Hole 



Series 04 

Power Switching 10 AMR 600 VAC 
2 and 3 Position Switches 
Round and Square Face 
Vi" Round Hole Mount 


Series 31 

Round, Square, Rectangular Front 
with V^' Round Hole Mounting 
9 Lens Colors, Concave or Flat, 
Transparent, Translucent 
4 Switch Elements, 5A, 250 VAC, 

Low Level and Electronic 
Indicators, Pushbuttons, Buzzers, 
Flashers, Fuse-Switch, Keylock, Read-out 




Series 01 

Round, Square, and Rectangular with 
Larger Bezel Design 
9 Lens Colors 
Momentary or Maintained, 

Position Indicating 

Front Lens and Lamp Removable 


Series 41 

Dual Lamp Switch, 
Wired Independently 
Full or Split Screen 
Snap-in Mount 
4 Switch Elements 



Series 15 

Low cost 5 tumbler lock 
Choice of many switch elements 
Chrome finish. 

Low profile bezel 


Additional Keylock Series 02, 03,14, 22, 30, and 51 


^ ^ A ^ M 

G a o w 


/ 


EAO SWITCH CORPORATION 

198 PEPE'S FARM RD. RO. BOX 552, MILFORD, CT 06460. 
203/877-4577 TELEX: EAOSWITCHMFRD 984347. FAX: 203/877-3694 
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320 Series Push Button Switches 

Our Most Dynamic Line 

• Tactile feel pushbuttons...a distinctive difference 

• Flexibility of layout...for single key or keyboard construction 

• Choice of contact design for SPST, SPOT and SPST two 
output requirements 

• .1" installation grid for standardization of layout 



Mechanical Data 

Travel 

Operating Force 
Snap Time 


.7mm (.028") 
120 grams 
Closing <50 s 
Opening <200 s 


Electrical Data 

Type of Contact 


Contact Rating 
Initial Resistance 

Switching Load 
Life (S) maximum 
switching load 
Climatic application 
class per DIN 40040 

Materials Data 

Housing 

Knob 

Contacts (Fixed) 
Switch Contact 


Single pole single throw/ 

1 input/1 or 2 outputs; 

Single pole double throw/ 

1 input/1 output; Break 
before make (BBM) 

25 mA/50v (DC) 

50 mn after 1x10^ cycles 
at maximum 
100 ma 

320 (El-2) 10 switching cycles 
320 (EM & U1-1) 10 cycles 

(HRF -25° to +75° C) 


PC-GF 

ABS or equivalent 
CuZn Ag 
CrNI Au 


MiniTast Switches 


Miniature Switches for Digital Electronics 

Feather-Light Switching 

• Reliability and long life 

• Snap action contacts, tested to 10 million switching cycles at full load 

• Self-cleaning contacts - maintenance free 

• High quality basic materials, no functional fatigue 

• Dust-proof by compact design 

• Optional LEDs 


Mechanical Data 

1100/1110 Series 

1200 Series 

1300 Series 

Contact 

1 Form C (SPDT) 

2 Form C (DPDT) 

1 Form C (SPDT) 

1 Form A (SPST) 

T ravel 

1.5mm 

2.5mm 

1.5mm 

Force 

1.2Gr 

1.5Gr 

IGr 

Life 

10 X 10® Opns @ 
full load 

5x 10® 

10x10® Opns (g> 
full load 

Temperature range 

-25°C 

-25°C 

-25°C 

To DIN 40040 

+85°C 

+75° 

+85°C 

Mechanical Function 

Electrical Data 

Momentary 

Momentary 
or alternate action 

Momentary 

Max Switching Voltage 

60V 

60V 

60V 

Max Switching Current 

250mA 

100mA 

100mA 

Max Switching Power 

15W resistive load 

6W resistive load 

6W resistive load 

Bounce Time 

1ms 

2ms 

2ms 

Contact Resistance 

20 mQ 

50 ma 

50 rr\Q 

Test Voltage 

500 V AC 

500 V AC 

500 V AC 

Materials Data 

Contacts 

Silver 10 microns 

Silver 10 microns 

Silver 10 microns 


or Gold 3 microns 

or Gold 3 microns 

or Gold 3 microns 

Body and Cap 

Polycarbonate 

Body - Polycar¬ 
bonate black; Cap 
- Polycarbonate 
black or gray 

Polycarbonate 
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SigmaTast Input Switches 

High Quality Input switches for electronic devices 

• With standoffs for PCB Mount 

• Watertight body available 

• Sealed terminals standard 

• Gold contacts standard 

• Micro-switch type coil spring over center contact system 

• Short travel...2mm 

• Tested to 5 million operations with momentary action 


Mechanical Data 

Housing/Cap Material 

Operating Stroke 

Overtravel 

Function 

Contact Bounce 

Mounting 

Material 

Contacts 

Duration of Life 

Operating Force 
Classification of 
Applications 
Solder Specification 


PC-ABS 
2mm (.079") 

1mm (.039") 

Momentary/Alternate Action 

< 2ms 

PCB for flo-solder 
Polycarbonate 
Cu Sn gal./Ag/Au 
5x10® momentary, 

5x10® alternate action 

< 200 grams 

HSF DIN 40040/IP 67 DIN 40050 
265° C (509 F) for 5 sec. 



Electrical Data 


Voltage Rating 

24V 

Test Voltage Cont-Cont 

150V 

Current Rating 

12mA 

Continuous Current 

120mA 

Power Rating 

240mW 

Insulation Resistance 

>10°Q 

Contact Resistance 

<20mQ 

Capacitance Cont-Cont 

<1pF 

Contact Configuration 

SPDT 


TL Series Tact Switches 


Featuring TL2230 Switches 


Contact Type 
Circuit 

Contact Rating 
Switching Volt Max 
Operating Force 
Overall Travel 
Initial Contact Resistance 
Operating Life 
Operating Temperature 
Range_ 


Mechanical 

DPDT 

12V DC 0.1 A 
30V DC 0.3A 
200 +/- 80 grams 
2mm 
<30m 

>1x10^ cycles 
-20° C to 70° C 



PS Series Power Switches 


Featuring Model SSBS 

Circuit 

Rating 15A125VAC 

10A125VAC 



Insulation Resistance 
Contact Resistance 
Dielectric Strength 
Overall Travel 
Travel to Lock 
Approvals 


> lOOmQ 
< 20ma 

1000V AC 1 min. 
3.5mm 
2.5mm 
UL, CSA 


JP Series 

Keyboards/Keypads 


Featuring JP7202L 



Contact 

Rating 

Contact Resistance 
Bounce 

Operating Force 
Stroke 

Operating Life 
Body Color 
Key Color 


Conductive Rubber 

DC 25V 5mA 

500 Max 

< 10ms 

75g +/-30g 

1.4 +/-0.3mm 

>1’x104 cycles 

Black 

White 

Black 


Ink Color 


RS Series Rocker Switches 


Including RS 1066 Products 

Circuit RS 1066A SPST On-Off 

RS 1066C SPOT On-On 
RS1066D SPOT On-Off-On 
RS1066E SPST On-(Off) 
RS 1066F SPST (On)-Off 
RS1066GSPDTOn-(On) 


Rating 

Insulation Resistance 
Contact Resistance 
Dielectric Strength 
Approvals 


AC 10A 125V, 6A 250V 
DC 500V, 100MQ Min. 
50mQ Max. 

AC 1500V 1 min. 
UL(1066A& 1066C) 
CSA, VDE Pending 



- 


Note All versions available in 

ail black er black with 
"on-off" symbols as shown 
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MTK Series Switches 

Miniature Switches - use ganged or individually 

Ultra light feel - Short Stroke 
Available features Include: 

• Wiping “knife contacts” for smooth; silent actuation 

• Up to six poles per module 

• Mounting chassis 

• Optional terminal length 

• Snap-on buttons 

• Interlocked assemblies 



Mechanical Data 

Functions Available Momentary, Alternate Action 

Interlocked 

Contact Configuration 2 pole, 4 pole, 6 pole 

Switch Timing Black body - non-shorting (BBM) 

Standard 

Gray body - shorting (MBB) 
Optional 

Available Spacing 10, 12.5, 15, 17.5, and 20 mm 

center to center 

Contacts Moving - wiping “knife-type”. 

Fixed - PC pins bottom only 

Mounting Individual or chassis mounting 

Overall Travel 2.5mm 

Travel to Lock 1.5mm 

Maximum Soldering Time 
and Temperature 260 +/- 5 C +/-1 sec. 

Operating Temp. Range -10° C to +60° C 

TA Series Pushbutton Switches 

Modular Construction 

• Solder lugs on top for hand wiring 

• PC at bottom for flo-soldering 

• Ease of maintenance...switch plunger with sliding contacts 
is removable from the front without disturbing electrical 
connections 

• Enclosed housing protects inner contact area from dust 
and foreign intrusions 

• Fixed terminals are “staked” in position providing an extra 
seal to prevent wicking of solder or flux 


Mechanical Data 


Housing 

Polycarbonate (UL 94HB) 

Plunger 

Duracon (UL 94HB) 

Moving Contacts 

Bimetal Brass/AgNi 

Sliding Contacts 

0.01 mm, Ag 90%, Ni 10% 

Fixed Contacts 

Moving Contact 

Brass 0.005 mm with silver plating 

Return Spring 

Stainless steel spring 

Plunger Return Spring 

Baked & Zinc plated steel 

Alternate Action Staple 

Highly resisted steel wire, 
chrome plated 

Terminal Die Bone 

High strength bonding red resin 

Release Bar 

Steel/Zinc plated 

Chassis 

Steel/Nickel plated or 

Steel/Zinc plated 

Release Bar Spring 

Stainless Steel 

Specials 

Valox (UL 94VO), gold plating, 
available on request 


Electrical Data 

Switching Voltage Max. 

30V DC 

Switching Current Max. 

100mA 

Withstand Voltage 

500 V AC (50-60 Hz) 

Operating Life 

>1 X 10® cycles 

Contact Resistance 

20 mQ max @ 1 Khz - initial 

40 mQ - after life - no load 

100 mQ - after life - under load 

Insulation Resistance 

100 MQ @ 500 V DC 

Material Data 

Housing 

PPHOX9 (NORYL) UL94HB 

Plunger 

Duracon UL94HB 

Terminal Board 

Laminate UL94HB 

Moving Contacts 

Phosphor bronze, 1 micron silver 

Fixed Contacts 

Brass - .5 micron silver 

Alternate Action Pin 

Stainless steel 

Alternate Action Staple 

Phosphor bronze 

Plunger Return Spring 

Baked zinc plated steel 



Electrical Data 

Contact Resistance Initial - 5 mQ max; 

after 25,000 cycles, 20 mQ max. 

' Current/Voltage Ratings 0.5A @ 100V AC, 0.2A (§> 250V 

AC, 1A@25V DC 

Dielectric Strength Contact Gap - 1500 V RMS 

Min. (1 min.) 

Insulation Resistance Adjacent contacts -2x10 

ohms min. (Dry condition). 

3x10 ohms min. (100% 
relative humidity after 96 
hrs @ 70 F); Life Test - 
100,000 cycles min. 
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BLECTROSW/TCHi 

umcFB^mosmrcHooRP. rotory swltciies 


Detent-Action 

Switches 



Heavy-duty, multi-pole rotary switches of modular design 
suitable for a wide variety of complex applications. 

Double-side, double-wiping contacts are self-cleaning, 
shock-proof and virtually bounce-proof. 

Variety of options available (spring-return, waterproof 
mount, key-lock, push-to-turn, etc.). 

Continuous ratings from 5 to 30 amps at 600 volts. Up to 
75 poles...to 16 positions. 


Snap-Action 

Switches 



Cam-Actuated 

Switches 



TYPE W Type W-2 
Type WL Type WL-2 




Best for direct current (DC) switching capability where 
high-speed transfer time is desirable. Transfer time is 
independent of the speed at which the handle shaft is 
turned (i.e. tease-proof). 

Available with non-shorting, shorting or “sweep" contacts 
for single to four-throw switching. Several options avail¬ 
able. 

Continuous rating from 20 to 200 amps at 600 volts. Up 
to 12 poles... to 4 positions. 


For use with direct motor control with compactness of 
design. 

Wide choice of options include single or two-hole mount, 
base and door mount, key operation, tandem and gear 
driven, multi-rated combinations, etc. 

Continuous ratings from 12 to 200 amps at 600 volts. Up 
to 24 poles...to 12 positions. 


Instrument & Control Switches for power industry and 
heavy-duty industrial applications. 

These respected, high quality rotary switches are now manu¬ 
factured by Electroswitch, Weymouth, Mass., the recognized 
leader in power rotary switches. As always, you can rely on 
fast, dependable deliveries... on engineering backup... on 
design guidance... on economical pricing. 


ELECTROSW/TCH 

UNIT OF ELECTRO SWITCH CORE. 


Weymouth, Massachusetts 02188 
Telephone: 617/335/5200 • FAX; 617/335/4253 


For manufacturers’ sales offices, see yellow pages 
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EL ECTROSWITCH 


UNIT OF ELECTRO SWITCH CORR 


SOUTHERN OPERATION 


COMMERCIAL SWITCH REFERENCE GUIDE 


• Low current military application switches (to Mil-S-3786) are also 
available. Request Bulletin # MIL-0001. 


• Request Bulletin # Com-0001 for our full line commercial 
application catalog. ^ 


• Full custom switch capabilities. 

• Keylock versions available. 




SERIES 38 

1.2 in. diameter 
enclosed contacts 


SERIES 80 

.81 in. square 
environment-proof 



• Quality workmanship 

• Dependable service 



SERIES 100 

1.5 in. diameter 
environment-proof 


SERIES 400 
PCB SWITCH 

.82 in. wide (8-pin) 
OR 

1.2 in. wide (12-pin) 


SERIES 600 

1.6 in. diameter 
environment-proof 


SERIES 900A 

.91 in. diameter 
WATER RESISTANT 
DESIGN 


SPECIFICATIONS 

SERIES 38 

SERIES 80 

SERIES 100 

SERIES 400 

12 PIN 

SERIES 600 

SERIES 900A 

TYPE 

ENCLOSED 

ENCLOSED 

ENCLOSED 

ENCLOSED 

ENCLOSED 

ENCLOSED 

Electrical Rating (Resistive) 

With Silver Plated Contacts 

N/A 

.10A^125vac 

.25A(a28vdc 

.3A @ 125 vac 
.5A @ 28 vdc 

.1A(a! 125 vac 
.25A(g28vdc 

.5A @ 125 vac 
1.0A(S)28vdc 

1A(§)125vac 

1A (® 28 vdc 

With Silver Alloy Contacts 

.5 (a 125 vac 
.5 @ 28 vdc 

.20A(® 125 vac 
.25A (a 28 vdc 

.5A @ 125 vac 

1.0A (0)28 vdc 

- 

1.0A(a> 125 vac 
2.0A(®28vdc 

- 

Current Carrying Capacity 

3A 

6A 

15A 

6A 

25A 

5A 

Maximum Temp. Rise 

30°C 

30°C 

30°C 

30°C 

30°C 

30°C 

Voltage Breakdown 
(Sea Level) 

1000 vac 
min. 

600 vac 
min. 

1000 vac 
min. 

1000 vac 
min. 

1000 vac 
min. 

1000 vac 
min. 

Contact Resistance (Initial) 

N/A 

.005 ohms max. 

.003 ohms max. 

.030 ohms max. 

.003 ohms max. 

.020 ohms max. 

With Silver Alloy 

.010 ohms max. 

.004 ohms max. 

.002 ohms max. 

0.25 ohms max. 

.002 ohms max. 

-■ 

Insulation Resistance 

Silver Plated Brass (Silver Alloy) 

/1,000 megohms\ 

\ min. / 

10,000 megohms 
min. 

10,000 megohms 
min. 

10,000 megohms 
min. 

10,000 megohms 
min. 

15,000 megohms 
min. 

Rotational Torque 

12 to 60 in. oz. 
variable 

5 to 30 in.oz. 
variable 

12 to 96 in. oz. 
variable 

5 to 30 in.oz. 
variable 

12 to 48 in. oz. 
variable 

15 in, oz. 
nominal 

Stop Strength 

Acetal Housing Material 

N/A 

5 in. lbs. 

10 in. lbs. 

N/A 

10 in. lbs. 

4.5 in. lbs. 

Metal Housing Material 

25 in. lbs. 

8 in. lbs. 

25 in. lbs. 

8 in. lbs. 

25 in. lbs. 

N/A 

MIL-S-3786 Requirements 

Explosion Proof 

N/A 

N/A 

Yes 

N/A 

Yes 

N/A 

Low-Frequency Vibration 

Yes 

N/A 

Yes 

N/A 

Yes 

N/A 

Shock(Type M) 

Yes 

N/A 

Yes 

N/A 

Yes 

N/A 

Minimum Mechanical Life 

25,000 cycles 

25,000 cycles 

25,000 cycles 

25,000 cycles 

25,000 cycles 

25,000 cycles 

Index Angles Available 

15° 

N/A 

N/A 

N/A 

N/A 

Yes 

N/A 

22'/2° 

N/A 

N/A 

Yes 

N/A 

N/A 

N/A 

30° 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

36° 

N/A 

N/A 

Yes 

N/A 

N/A 

N/A 

45° 

N/A 

N/A 

Yes 

N/A 

N/A 

N/A 

60° 

N/A 

Yes 

Yes 

Yes 

Yes 

N/A 

90° 

N/A 

Yes 

Yes 

Yes 

Yes 

N/A 

180° 

N/A 

1 

N/A 

Yes 

N/A 

N/A 

N/A 

Poles Per Deck Available 

With 15° Index 

1 

N/A 

1 

N/A 

N/A 

N/A 

12 max. 

N/A 

With 22^2° Index 

N/A 

N/A 

Consult Factory 

N/A 

N/A 

N/A 

With 30° Index 

6 max. 

6 max. 

6 max. 

6 max. 

6 max. 

4 max. 

With 36° Index 

N/A 

N/A 

5 max. 

N/A 

N/A 

N/A 

With 45° Index 

N/A 

N/A 

Consult Factory 

N/A 

N/A 

N/A 

With 60° Index 

N/A 

3 max. 

3 max. 

3 max. 

3 max. 

N/A 

With 90° Index 

N/A 

2 max. 

2 max. 

2 max. 

2 max. 

N/A 

With 180° Index 

N/A 

N/A 

1 max. 

N/A 

N/A 

N/A 

Material & Finishes 

Front Housing 

Nickel Plated 

Brass 

Acetal or 
Die-Cast Zinc 

Acetal or 
Die-Cast Zinc 

Die-Cast 

Zinc 

Acetal 

Zinc Plated 
Steel 

Acetal 

Bushing 

Nickel Plated 

Brass 

Brass or 
Die-Cast Zinc 

Brass or 
Die-Cast Zinc 

Brass or 

Die-Cast Zinc | 

Brass 

Brass 

Acetal 

Detent Balls 

Rollers 

Stainless Steel 

2-Steel 

Alloy 

2-Steel 

Alloy 

2-Steel 

Alloy 

2-Steel 

Alloy 

1-Steel 
Alloy 

N/A 

Detent Spring 

Music Wire 

Plated 

Coil Piano 

Wire 

Coil Piano 

Wire 

Coil Piano 

Wire 

Coil 

Flat 

Steel 


Detent Mechanism 

Nickel Plated 

Steel 

Tin Plated 

Steel 

Zinc 

Plated Steel 

Tin Plated 

Steel 

Zinc 

Plated Steel 

Acetal 

Shaft 

Nickel Plated 

Brass 

Brass 

Brass 

Brass 

Brass 

Acetal 

Retaining Clip 

N/A 

Zinc 

Plated Steel 

Zinc 

Plated Steel 

Zinc 

Plated Steel 

Zinc 

Plated Steel 

N/A 

Rivets 

N/A 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

N/A 

Screws 

Brass 

Zinc 

Plated Steel 

Zinc 

Plated Steel 

Zinc 

Plated Steel 

Zinc 

Plated Steel 

N/A 

Fixed Contacts 

Silver Alloy 

Silver Plated 

Brass 

Silver Plated 

Brass 

Silver Plated 

Brass 

Silver Plated 

Brass 

Silver Plated 

Brass 

Movable Contacts 

Silver Alloy 

Spring Silver 

Alloy 

Spring Silver 

Alloy 

Spring Silver 

Alloy 

Spring Silver 

Alloy 

Silver Overlay 

Brass 

Movable Contact Rotor 

Glass Alkyd 

Acetal 

Acetal 

Acetal 

Acetal 

Acetal 


All products featured are proudly made in the U.S. A. 


Electroswitch Southern Operations, 2510 N. Boulevard, Raleigh, NC 27604 > (919) 833-0707, FAX (919) 833-8016 
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AH ELMA products are available off-the-shelf and REASONABLY PRICED 


ELM A—Experience and precision for every High Quality switch application 



TYPE 01 


All ELMA switches are designed and 
manufactured to ensure high relia¬ 
bility and long life. They are in keep¬ 
ing with the strict standards required 
in medical technology and communi¬ 
cations. Common areas of applicaticn 
include process and manufacturing 
control, measuring and monitoring 
equipment. 

ELMA switches are available in the 
following forms: 

—a broad standard range of rotary 
switches of different sizes with 
solder lug terminals or for PCB 
mounting 

—Binary coded rotary switches for 
PCB mounting 

—Binary coded rotary switches for 
PCB mounting with mounting di¬ 
mensions according to 1C 297/ 
DIN 41494 standards. 

ELMA switches are mainly used in in¬ 
dustrial electronics and are especially 
suitable for switching medium loads, 
logic levels and dry circuits. 
Consequently they are offered with a 
choice of contact material—gold 
flashed silver and 3 or 5 /^m hard gold. 
These materials plus the design of the 
contact ensure high and constant 
electrical conductivity and good re¬ 
sistance to corrosion and abrasion. 

The ELMA rotary, PCB, code and key 
switches are guaranteed to be of the 
finest quality and to exhibit high re¬ 
liability and repeatability over many 
years—this Is what has earned us our 
world wide reputation for excellence. 



TYPE 01 AND 06 KEYLOCK 





TYPE 07 —CODED DIP 
COLLET KNOBS: 

For every switch ELMA manufactures the 
Ideal collet knob. They are available ex 
stock in many different sizes and colors 
with numerous modular accessories such 
as pointers, stators, figure dials, etc. 



TYPE 08 


MAXIMUM 
FLEXIBILITY FOR 
CUSTOM EXECUTIONS! 


See section 1400 (Cabinets, Enclosures, Racks & Chassis), section 2025 (Computers-Mini/Micro) and section 2400 
(Panei Hardware-Bezeis, Diais, Knobs, etc.) for additional ELMA products! 
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CORPORATION 
17A Herman Drive, Simsbury, CT06070 
203-651 -9557 FAX 203-658-2740 



PANEL SLOT 
FOR LATCH 
PLATE 


SERIES 4100 

A heavy duty lever switch with positive 
locking mechanism. Applications include 
Transmitters, Power Plants, Fire Alarm 
Systems, Machine Tools, Test Equipment, 
«!c. Series 4102 is a two position switch, 
locking only, without neutral. Series 4103 
is three position, locking, non-locking or 
no-throw in Positions 1 and 2. Position 
0, neutral, is locking only. Also available 
on special order in four and five position 
construction and with rotary action. Con¬ 
tacts 10 or 20 Ampere. Any contact com¬ 
bination may be used up to 15 contacts 
in each of the four stacks. Mounting- 
Four No. 4-40 holes on 5/s"x1V4" cen¬ 
ters. 

POSITION 1 

LEFT RIGHT 




o, S'positi6n<] 

/^SITION *1 
I— IK* 


LEFT RIGHT 
POSITION 2 


NON-LOCK ACTION SHOWN IN POS. 2 
LOCKING ACTION SHOWN IN POS. 1 
NEUTRAL POSITION LOCKING 


QUALITY FEATURES 

• Non-ferrous metals, amply [protected against corrosion hy heavy plating or pro¬ 
tective finishing. • Non-corrosive metais for parts that cannot be plated. • Strong 
frame construction for longer life, more constant adjustment. • Top grade phenoiids 
(conforming to Army, Navy and Air Force specifications) with high break-down ratings. 

• Contact spring assemblies tightened under pressure, securely anchored with high 
tensile strength screws. • Higher contact pressures with self-cleaning wiping action. 

• Tinned terminals for easy soldering. 



% - 32 
ALSO AVAILABLE 


SERIES 4703 

A simply constructed three position 
toggle type lever switch for switch¬ 
ing multiple circuits in electronic and 
communication equipment. A unique 
feature permits easy operation of 
the lever In Positions 1 and 2. Posi¬ 
tion 0 is always locking. Contacts 
are 3 Amp Palladium Standard, 5 
Amp available. Either one or two 
contact stacks may be mounted on 
both sides of the frame resulting in 
a contact capacity up to 20 Form A 
or equivalent number of blades of 
oth^ contact forms. 


SINGLE STACK ' TWIN STACK 



LOCKING AND NON-LOCKING ACTION 



SERIES 4400 

This recently developed rugged multi¬ 
function switch combines compact size 
with great flexibility. Available in Push- 
Pull, left turn and right turn with or with¬ 
out latching functions. Standard contacts 
are 3 Amp Palladium. Terminals can be 
solder or quick connect Taper Tab. Cus¬ 
tom Knobs and an optional dust cover l 
can be provided. I 




SERIES 790 

Compact-“Snap Action” rocker with snap In mount¬ 
ing for panels .030” to .156” thick. Rated (resistive) 
10A 125Vac, 5A 250Vac, 10A 12VDC. Available 
with momentary, maintained and progressive on 
circuits in single pole configuration. Recommended 
mounting hole is .625" X 1.437". Custom hot stamped 
rockers available. Terminals .250 quick connect. 




SERIES 5500 

A compact momentary action Push But¬ 
ton Switch. Either single or double con¬ 
tact pile-ups may be mounted on both 
sides of the frame, resulting in a contact 
capacity up to 20 Form A or equivalent 
number of other contact forms. Contacts- 
3 or 5 Amp Palladium. Optional bifur¬ 
cated Gold or Palladium contacts. Appii-' 
cations include Computer and Signal 
Systems. 


.2-56 SET SCREW 


SINGLE STACK 
POSITION 1 


TWIN STACK 
POSITION 1 
LEFT RIGHT 



STROKE-I Ka- 

% - 32 THREAD 



791 and 792 


SERIES #91 and 

A complete range of “Snap Action” maintained or 
momentary circuits in single or double pole. 791 
Series is lighted with 6V, 14V or 28V incandescent 
bulbs or 120V, 240V neon bulbs. 

792 Series is identical in size but is unlighted. Con¬ 
tact rating same as 790 series. Recommended mount-' 
ing hole is .812” X 1.437” and panel thickness is 
.030” to .156”. Highest quality polycarbonate con¬ 
struction. UL approved on selected circuits. Ter¬ 
minals .250 quick connect. 



GENERAL CONTACT FORMS 
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5100____SWITCHES__ 5100 


•J(8> 1 

FIFTH m 

DIIVIFHSIOH 

IHC. 1 

i/liniature Mercury 
nit Switches 

• Versatile —Available to sense, tilt, vibra- Notes: 

tion or impulses for commercial, 1. Response speed depends on the 

industrial or military appiications damping fluid used, and is related to 

• Reliable — Hermetically sealed, oxygen- jitter reduction. Rated on a scale of 

free atmosphere provides typical life of 0 to 6, with 6 being heavily damped 

250,CXX) operations and more (longest response time). 

• Rugged — Welded metal cases 

• Wide choice—Omnidirectional or planar 2. Switches with other dampening factors 

• Precise — Operate to tight tolerances are available. Consult fectory. 

3. Jitter is tendency for switch to change 
state 3° from operational point. 

Ranked on a scale of 0 to 5, with 

5 being very susceptible to vibrationa 

4. Values shown are for switch viewed 
so that pins are side by side. For values 
with pins in line (one behind the other) 
ask for product data sheet. 


Omnidirectional 

(NO) 

Omnidirectional 

(NC) 

Miniature 

Omni¬ 

directional 

(NC) 

Single 

Plane 

Omni¬ 

directional 

(NOSnap 

Action 

Double Ended 

Dimensions 

1 

H- 

ip 

to 

r 

35 

h— 

i 


.25 


Moun 

Hori- 

zonta 

ts 

ly 

n 

I 

^—.58—► 

1 

.5 

J 

0 

Mounts 

Horizontally 

\l\. 

j 

l-L 

f 

.25 


1 

E 

Part Number 

TS7-0 

TS7-0J 

TS7-10 

TS7B-0 

TS7B-10 

T$8 

TS66 

8TS411 

2TS7B-0 

2TS7B-10 

Operating Angle (°) 

(to close from 0°) 

16±8 

18±8 

6±5 

25±12(4) 

25±12(4) 

7±6 (4) 

+ 1.6±3 

42±6(4) 

65±12(4) 

65±12(4) 

Operationg Angle (°) 

(to open from 0®) 

12±8 

12±8 

4±5 

35±12(4) 

35±12(4) 

13±10{4) 

-2±3 

55±6 (4) 

55±12(4) 

55±12(4) 

Uncontrolled angle (°) 

(total included) 

0 

20+20 

0 








Switching 

Hysterysis (®) 

4±4 

6±4 

2±3 

10±6 

10±6 

6±5 (4) 

3.6±2 

13±5 

10±6 

10±6 

Typical 

Repeatability (±®) 

3 

3 

3 

2 

2 

3 

1 

2 

3 

3 

Load Current 
(resistive) 











@ 115 VAC 
(amps) 

0.5 

0.5 

0.5 

0.5 

0.5 

0.2 

0.1 

1.0 

0.5 

0.5 

@12VDC 

(amps) 

1.0 

0.5 

1.0 

1.0 

1.0 

0.5 

0.2 

2.0 

1.0 

1.0 

Insulation Resistance 
@ 500 VDC (megohms) 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Breakdown 

Voltage (VAC) 

1000 

1000 

1000 

750 

750 

600 

1000 

1000 

750 

750 

Typical Contact Resistance 
@1 MA (ohms) 

0.3 

0.7 

0.5 

0.15 

0.60 

0.26 

0.5 

0.1 

0.15 

0.60 

Maximum Operating 
Temperature (°C) 

125 

125 

125 

125 

126 

125 

135 

125 

125 

125 

Minimum Operating 
Temperature (°C) 

-35 

-35 

-20 

-35 

-20 

-35 

-35 

-35 

-35 

-20 

Speed of Response 
(relative) (1) 

0 

0 

2 

0 

2 

0 

0 

1 

0 

2 

Contact Jitter 
(relative) (3) 

4 

5 

2 

3 

2 

3 

4 

0 

3 

2 

FIFTH DIlk^XSHSIOH IHC. 
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FIFTH 

DIIMEFHSIOH 

INC. 


MISA-G*-001 
^Nominal G Value 



Mercury Impulse Switches 

Patented under one or more of the following: 3,831,118,3,976,960 and 
4,683,355 (others pending) 


LO'G Impact Switches: 2 to 10 G 


• High resistance to transverse loads 

• Mountable in any position — responds to axial loads 

• No contact bounce 

H ^ mechanical springs — liquid-phase mercury design 

• Hermetically-sealed welded metal case 

• High repeatability 

SPST, normally open, non-latching 
Sensitivity; 2 to 10 G 
(G is nominal centrifugal switching value) 

Contact Resistance, max. (ohms): 10 

^"’001 Rated Load: 0.1 amp @ 10 VDC toO.01 amp @ 200 VDC 

G Value insulation Resistance @ 500 VDC: 1,000 megohms 

Breakdown Voltage (VDC): 750 

Operating Temperature Range ^C): -35 to +125 

Storage Temperature Range (^C): -65 to +125 

r-V-T“ Impulse Magnitude—Q vs. Operating Time 

_ I P (computer derived) P 


MISA-10-001 


MISA-5.5-001 


MISA-2.0-001 



.350 MAX 5 ; 


20 30 

t (msec) 


Hi-G Impulse Switches: 200 to 2,000 G’s 



MISL-G*-001 
*Nomlnal G Value 



• Mercury wetted, bounce free 

• Mountable in any position — responds to axial loads 

• Hermetically-sealed welded steel case 

• Used for ordnance fuzing applications 

• Can be used for repetitive applications 

Specifications 

Contact type: SPST, normally open, non-latching 
Sensitivity (nominai): 200-2,000 G* (special designs to 
20,000 G) (G is nominal centrifugal switching value) 
Tolerance (standard): G max.; G min.=3:1 
Operate Time (G levei dependent): 

0.1 milliseconds typical 
Release Time (following G decay): 

proportional to the integral of Gdt 
Typical Contact Resistance (ohms): 0.15 
Rated Load: 2.0 amp @ 5 VDC to 0.1 amp @ 200 VDC 
Insulation Resistance @ 500 VDC; 1,000 megohms 
Breakdown Voltage (VDC): 1,000 
Operating Temperature Range (®C): -35 to +125 
Storage Temperature Range (^C): -65 to +125 


FIFTH I>IIM[FNSION INC. 

801 New York Avenue, Trenton, NJ 08638-3982 • Tel: (609) 393-8350 • TWX: 510-681 -8412 • FAX (609) 599-9508 
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SWITCHES 


5100 


WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 


• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 

ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

0i (213)452^1229 W 


TOGGLE SWITCHES I 


PHOTOELECTRICS \ 


CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
5 Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Trirldge 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


LAMPS & LEDS 



Skan-A-Matic 

Microtran 

FUSES 


Sola 

Bussmann 


Stancor 

Litlelfuse 

PROXIMITY 

Thordarson 

Underwriters Safety 

Agastat 

T riad 

f 1 T 


Electro 

U. 1 .u. 

KNOBS 

Omron 


Cosmo/Kurz-Kasch 1 


WIRE, WIRING 

Raytheon/Panel Products 


DEVICES & HW 


POTS & RESISTORS 

Alpha 

INDICATORS, 

Clarostat 

Belden 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

lEE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 


OVER 8.000,000 RELAYS & SWITCHES IN STOCK 

■ 



( 213 ) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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SPST DIP Switches 

HILLGROVE • P.O. BOX 10373 • LA GRANGE, ILLINOIS 60525 • PHONE; (708) 354-1055 


SINGLE POLE/SINGLE THROW DIP SWITCHES 



Raised Rocker 


• High Pressure, Reliable Contact 

• Shock and Vibration Immunity 



Recessed Rocker PIONO-DIP® 


• Sealed Bases as Standard 



Raised Slide Recessed Slide 


Machine Insertable 


ROCKER DIP SWITCHES—SERIES 76 
Raised and Recessed Rockers and PIANO-DIP® 

Rated to make and break 1 mA, 5 Vdc; or 50 mA, 30 Vdc: or 150 mA, 
30 Vdc for 10,000 operations per position. Base contacts are copper 
alloy, gold plated 10 microinches minimum over nickel plate. Width 
is .380"; height is .315" for raised rocker style, .267" for recessed 
style, and .301 “ for the PIANO-DIP® switch. 

SLIDE DIP SWITCHES—SERIES 78 
Raised and Recessed Slide Types 

Rated to make and break 1 mA, 5 Vdc; or 50 mA, 30 Vdc; or 125 mA, 
30 Vdc for 10,000 operations. Base contacts are copper alloy, gold 
plated 10 microinches minimum over nickel plate. Width is .380"; 
height is .315" for raised slides and .265" for recessed slides. 


MILITARY QUALIFIED DIP SWITCHES 

All switch part numbers containing the letter M are qualified to 
MIL-S-883504 as follows; 

Raised Rocker Type MS83504/01-022 thru -030 and -032 
Recessed Rocker Type MS83504/02-022 thru -030 and -032 
Raised Slide Type MS83504/04-022 thru -030 

PIANO-DIP® Type MS83504/11 -024 thru -030 

For additional qualified DIP switches with double throw circuitry, see 
next page; for qualified switches with gold terminals, contact Grayhill. 


MACHINE INSERTABLE, MIDIP® SWITCH-SERIES 90 

Compatible with leading TO-116 1C insertion equipment. Rated to 
make and break 100 mA, 30 Vdc; or 10 mA, 50 mVdc for 2,000 
operations per position. Base contacts are brass, gold plated 10 
microinches over nickel. Terminals are molded (sealed) into base.Top 
seal is thermoplastic. Width is .280"; height is .160". 

ORDERING INFORMATION 


Type 

No. Of 
Stations 

Length 

Part No.* 
Standard 

Part No,* 
Military 


2 

0.28 

76SB02 

76MSB02 


3 

0.38 

76SB03 

76MSB03 


4 

0.48 

76SB04 

76MSB04 


5 

0.58 

78SB05 

78MSB05 

Raised 

6 

0.68 

76SB06 

76MSB06 

Rocker 

7 

0.78 

76SB07 

76MSB07 

Type 

8 

0.88 

76SB08 

76MSB08 


9 

0.98 

76SB09 

76MSB09 


10 

1.08 

76SB10 

76MSB10 


12 

1.28 

78SB12 

78MSB12 


2 

0.28 

76RSB02 

76MRSB02 


3 

0.38 

76RSB03 

76MRSB03 


4 

0.48 

76RSB04 

76MRSB04 

Recessed 

5 

0.58 

76RSB05 

76MRSB05 

Rocker 

6 

0.68 

76RSB06 

76MRSB06 

Type 

7 

0.78 ! 

76RSB07 

76MRSB07 


8 

0.88 

78RSB08 

78MRSB08 


9 

0.98 

76RSB09 

76MRSB09 


10 

1.08 

76RSB10 

76MRSB10 


12 

1.28 

76RSB12 

76MRSB12 


2 

0.28 

78B02 

78MB02 


3 

0.38 

78B03 

78MB03 


4 ! 

0.48 

78B04 

78MB04 

Raised 

5 

0.58 

78B05 

78MB05 

Slide 

6 

0.68 

78B06 

78MB06 

Type 

7 

0.78 

78B07 

78MB07 


8 

0.88 

78B08 

78MB08 


9 

0.98 

78B09 

78MB09 


10 

1.08 

78B10 

78MB10 


Type 

No. Of 
Stations 

Length 

Part No.* 
Standard 

Part No.* 
Military 


2 

0.28 

78RB02 

N/A 


3 

0.38 

78RB03 

N/A 


4 

0.48 

78RB04 

N/A 

Recessed 

5 

0.58 

78RB05 

N/A 

Slide 

6 

0.68 

78RB06 

N/A 

Type 

7 

0.78 

78RB07 

N/A 


8 

0.88 

78RB08 

N/A 


9 

0.98 

78RB09 

N/A 


10 

1.08 

78RB10 

N/A 


4 

0.48 

76PSB04 

76MPSB04 

PIANO- 

5 i 

0.58 

78PSB05 

78MPSB05 

DIP® 

6 

0.68 

76PSB06 

76MPSB06 

Side 

7 

0.78 

76PSB07 

76MPSB07 

Actuated 

8 

0.88 

76PSB08 

76MPSB08 

Rocker 

9 

0.96 

76PSB09 

76MPSB09 

Type 

10 

1.08 

76PSB10 

76MPSB10 


4 

0.47 

90B04 

N/A 

Machine 

5 

0.57 

90B05 

N/A 

Insertable 

6 

0.67 

90B06 

N/A 

Slide 

7 

0.77 

90B07 

N/A 

Type 

8 

0.87 

90B08 

N/A 


9 

0.97 

90B09 

N/A 


10 

1.07 

90B10 

N/A 


*To order top tape sealed, add suffix S to part number. 

For prices and discounts, contact your local Sales Office, an author¬ 
ized Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 




RIGHT ANGLE STYLES 

All standard 76 and 78 switches except the PIANO-DIP® switches 
are available with terminals for right angle mounting. Contact 
GRAYHILL for more Information. 
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,^S/i Special Circuit DIP Switches 

561 HtLLGROVE • RO. BOX 10373 • LA GRANGE, ILLINOIS 60525 • PHONE; (708) 354-^1055 


SERIES 78 SLIDE SWITCHES 


SERIES 76 ROCKER AND TOGGLE SWITCHES 


• 2PST, 3PST, 4PST • SPOT & DPDT - With Commons 

• SPOT & DPDT - Separate Circuits • 3 Actuation Choices • Standard or Military Qualified 



2 POLE, 3 POLE, AND 4 POLE, 

SINGLE THROW SLIDE SWITCHES (FIG. A) 

Rated for 10,000 operations to make and break the 
following loads: 1 mA, 5 Vdc; or 50 to 150 mA, 30 Vdc. 
Base contacts are copper alloy, gold plated 10 micro¬ 
inches minimum over nickel plate. 


Circuitry 

No. of 
Positions 

Length 

Part 

Number 


1 

0.280 

78F01 


2 

0.480 

78F02 

2PST 

3 

0.680 

78F03 


4 

0.880 

78F04 


5 

1.080 

78F05 



0.380 

78G01 

3PST 


0.680 

78G02 



0.980 

78G03 

4PST 

1 

0.480 

78H0I 


2 

0.880 

78H02 


To order top sealed switches, add the suffix S to the part 
number in the chart. 


SPDT AND DPDT SLIDE SWITCHES 
WITH SEPARATE CIRCUITS (FIG. B) 

Rating and materials are the same as the switches in 
Figure A. In Single Pole/Double Throw switches, each 
slide operates two adjacent separate circuits, opening 
one of them, while closing the other. (In Double Pole/ 
Double Throw switches, 1 slide switches 4 circuits at 
once, opening circuits 1 and 3, while closing 2 and 4, 
etc.). This circuitry, used In telephone switching sys¬ 
tems, makes these switches form, fit, and function 
equivalents. For true SPDT (DPDT) circuitry, adjacent 
terminal pairs may be tied with a printed circuit. Dot on 
the cover Indicates the closed position of individual 
terminal pairs. 


Circuitry 

No. of 
Positions 

Length 

Part 

Number 


1 

0.280 

78J0I 


2 

0.480 

78J02 

SPDT 

3 

0.680 

78J03 


4 

0.880 

78304 


5 

1.080 

78305 

DPDT 

1 

0.480 

78K0I 


2 

0.880 

78K02 


T 0 order top sealed switches, add the suffix S to the part 
number In the chart. 


For prices and discounts of all products on this page, 
contact your local Sales Office, an authorized Distribu¬ 
tor or Grayhill. 

Available From Your Local GRAYHILL Distributor. 


SPDT AND DPDT ROCKER AND TOGGLE SWITCHES 
WITH COMMON POLES (FIG. C, D, E) 

Rated to make and break 50 mA 30 Vdc, and 125 mA 30 Vdc for 10,000 opera¬ 
tions. Base contacts are copper alloy, gold plated 10 microinches minimum over 
nickel plate. SPDT (DPDT) circuits are 3 (6) terminal circuits for true SPDT (DPDT) 
switching and compact spacing. Common pole terminals are marked with a C, and 
first and second throws are marked as 1 and 2. Military versions are qualified to 
MIL-S-83504. 


Circuitry 

And Type 

Posi¬ 

tions 

Length 

Part No. 
Raised 

Part No. 
Recessed 

Part No. 
Toggle 


2 

0.380 

76SC02 

76RSC02 

76STC02 

SPDT, Standard 

3 

0.580 

76SC03 

76RSC03 

76STC03 


4 

0.780 

76SC04 

76RSC04 

76STC04 


2 

0.380 

76MSC02 

76MRSC02 

76MSTC02 

SPDT, Military 

3 

0.580 

76MSC03 

76MRSC03 

76MSTC03 


4 

0.780 

76MSC04 

76MRSC04 

76MSTC04 

DPDT, Standard 

1 

0.380 

76SD01 

76RSO01 

76STD01 


2 

0.780 

76SD02 

76RSD02 

76STD02 

DPDT, Military 

1 

0.380 

76MSD01 

76MRSD01 

76MSTD01 


2 

0.780 

76MSD02 

76MRSD02 

76MSTD02 


To order top sealed switch (not available on TOGGLE-DIP), add the suffix S to 
the Grayhill part number. 



BINARY AND HEXADECIMAL OUTPUT DIP SWITCHES 
Series 74 sealed switches (FIG. G, H, I, J) are available In both BCD and 
Hexidecimal codes and their complements. Series 79 linear switches (FIG. K, L), 
in BDC and Hex, have true zero output. Series 74 switches are rated to make and 
break 10 mA 50 mVdc, or 125 mA, 30 Vdc for 2,000 cycles (10 positions) or 1000 
cycles (16 positions); Series 79 are rated for 10 mA 50 Vdc, or 50 mA 30 Vdc, or 
125 mA 6 Vdc for 2,000 cycles. A cycle is movement thru all positions and a return. 
See catalog for pin locations. 


Circuitry 

No. Of 

Part No. 

Part No. 

Part No. 

Part No. 

Part No. 

and 

Posi- 

Flush 

Extended 

Rt. Angle 

Rt. Angle 

Linear 

Actuator 

tions 

Actuator 

Actuator 

Flush 

Extended 

Action 

BCD 

10 

74AB10 

74BB10 

74AB10-RA 

74BB10-RA 

79B10 

BCD Comp 

10 

74AC10 

74BC10 

74AC10-RA 

74BC10-RA 

— 

Hexadecimal 

16 

74AB16 

74BB16 

74AB16-RA 

74BB16-RA 

79B16 

Hex Comp 

16 

74AC16 

74BC16 

74AC16-RA 

74BC16-RA 

— 


For top tape seal on Series 79 switches, add the suffix "S” to the part number. 


B-1744 


For manufacturers* sales offices, see yellow pages 
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SMALL LOW CURRENT MOMENTARY SWITCHES 


0 E F 

^ 


50% 

ACTUAL 

SIZE 


H I 


I I 


M 


1 - ■ 



-BUTTCONTACTS- 


-WtPING CONTACTS- 


SPST = Single Pole/Single Throw, Momentary 

SPOT = Single Pole/Double Throw, Momentary 

DPDT = Double Pole/Double Throw, Non-shorting, Momentary 

NO or NC = Normallly Open or Normally Closed 

MINIATURE, BUTT CONTACT SWITCHES—FIG. A TO L 

Gold contacts provide low level switching with maimum life In 
minimum space. PC, sealed, overtravel, right angle, and limit switch. 
SPST NO or NC, and SPOT types. Add -EW suffix for 6" wire leads. 

1 AMP BUTT CONTACT SWITCHES—FIG. M TO P 

Small, long wearing switches with silver contacts. SPST NO in 
standard, UL recognized, sealed, and bezel types; SPST NC in 
standard and UL types. Add -EW suffix for 6" wire leads. 


1/2 & 1 AMP WIPING CONTACT SWITCHES—FIG. Q, R 

Self cleaning contacts for use in critical contact resistance circuits. 
SPST NO or NC, standard, UL, and 6" wire lead types (-EW). 

1/4 AMP WIPING CONTACT SWITCHES—FIG. T, U, V 

Long wipe, double throw switches for low level switching. SPOT or 
DPDT, standard, sealed, or bezel types. 

10 AMP SNAP ACTION SWITCHES—FIG. W 

Rapid make and break for higher current switching; audible click. 
SPST NO or NC, and SPDT types. 

4-WAY SWITCH, JOYSTICK LIKE ACTION—FIG. X 

Moves cursor or icon on a display; directional arrows on keycap. 
SP4T with center common. 


ORDERING INFORMATION 


Circuitry & 

A 

Part No., Red or 

Part No. 

Wires 

Make & Break 

Life 

Behind 

Max. 

Description 

Fig. 

Natural Button 

Black Button 

Suffix 

Current* 

Operations 

Panel 

Width 

NO 

A 

39-1 

39-3 

-EW 

500 mA 

1,000,000 

0.315 

0.253 

NO, PC 

A 

39-401 RED 

39-401 BLK 

— 

150 mA*** 

1,000,000 

0.215 

0.253 

NO, Sealed 

B 

39-351 RED 

39-351 BLK 

-EW 

500 mA 

250,000 

0.350 

0.361 

NO, Overtravel 

C 

39-12 

39-24 

-EW 

500 mA 

100,000 

0.455 

0.253 

NO, PC, Right Angle 

D 

39-501 RED 

39-501 BLK 

— 

150 mA*** 

1,000,000 

0.300 

0.253 

NC 

E 

39-2 

39-6 

-EW 

250 mA 

250,000 

0.490 

0.253 

NC, Sealed 

F 

39-352 RED 

39-352 BLK 

-EW 

250 mA 

100,000 

0.529 

0.361 

NO, Limit 

G 

39-101 (Natural) 

— 

— 

500 mA 

500,000 

0.650 

0.505 

NO, Overtravel, Sealed 

H 

39-701 (Natural) 

— 

-EW 

150 mA** 

100,000 

0.800 

0.505 

NC, Limit, Sealed 

I 

39-702 (Natural) 

— 

-EW 

250 mA 

100,000 

0.560 

0.505 

SPDT PC, Right Angle 

J 

39-251 RED 

39-251 BLK 

_ 

250 mA 

500,000 

0.400 

0.500 

SPDT PC, RA, Sealed 

J,L 

39-250 RED 

39-250 BLK 

— 

250 mA 

500,000 

0.400 

0.500 

SPDT, PC, RA, Wide Button 

K 

39-261 RED 

39-261 BLK 

— 

250 mA 

500,000 

0.400 

0.500 

SPDT PC, RA, Wide, Sealed 

K,L 

39-260 RED 

39-260 BLK 

— 

250 mA 

500,000 

0.400 

0.500 

NO 

M 

30-1 

30-3 

-EW 

1 Amp 

1,000,000 

0.592 

0.375 

NO, UL Recognized 

M 

30-1 UL 

30-3UL 

— 

5 Amps 

6,000 

0.592 

0.375 

NO, Sealed 

N 

30-251 RED 

30-251 BLK 

-EW 

1 Amp 

100,000 

0.632 

0.505 

NO, Overtravel 

M 

30-15 

30-37 

— 

1 Amp 

500,000 

0.677 

0.375 

NO, Round Bezel 

0 

30-05-01-502-0303 

30-05-01-502-0707 

_ 

1 Amp 

1,000,000 

0.930 

0.640 

NO, Square Bezel 


30-01-01-500-0303 

30-01-01-500-0707 

— 

1 Amp 

1,000,000 

1.110 

0.640 

NC 


30-2 

30-6 

-EW 

1 Amp 

1,000,000 

0.605 

0.375 

NC, UL Recognized 


30-2UL 

30-6UL 

— 

5 Amps 

6,000 

0.605 

0.375 

NO 

Q 

23-1 

23-4 

— 

250 mA 

100,000 

0.663 

0.468 

NO 

R 

4001 

10-9 


1 Amp 

100,000 

0.965 

0.800 

NO, UL Recognized 

R 

4001 UL 

10-9UL 


3 Amps 

6,000 

0.965 

0.800 

NC 

R 

4002 

10-10 


1 Amp 

100,000 

0.965 

0.800 

NC, UL Recognized 

R 

4002UL 

10-10UL 


3 Amps 

8,000 

0.965 

0.800 

SPDT 

S 

46-101 RED 

46-101 BLK 

_ 

250 mA 

250,000 

0.890 

0.437 

SPDT, Sealed 

T 

46-150 RED 

46-150 BLK 

_ 

250 mA 

100,000 

0.957 

0.437 

SPDT, Round Bezel 

v 

46-05-05-502-0303 

46-05-05-502-0707 

_ 

250 mA 

250,000 

1.179 

0.640 

DPDT 

U 

46-200 RED 

46-200 BLK 

— 

250 mA 

250,000 

0.921 

0.625 

DPDT, Sealed 

u 

46-270 RED 

46-270 BLK 


250 mA 

100,000 

0.957 

0.650 

NO 

w 

2201 

7-7 

_ 

10 Amps 

25,000 

1.239 

0.880 

NC 

w 

2202 

7-0 

— 

10 Amps 

25,000 

1.239 

0.880 

SPDT 

w 

7-26 RED 

7-26 BLK 

— 

10 Amps 

25,000 

1.239 

0.880 

4-Way, SP4T 

w 

— 

04A-K01 



500,000 

1.315 

0.845 


*At 115 Vac resistive except as noted. **at 5 Vdc. ***At 28 Vdc, 

For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL 
Available From Your Local GRAYHILL Distributor 


EEM1989 


For manufacturers* sales offices, see yellow pages 
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SINGLE DECK ROTARY SWITCHES 



STANDARD AND MILITARY QUALIFIED SWITCHES 
SERIES 50 AND 51 SWITCHES -> FIQS. A AND B 

SERIES 50—36® (10 position), 0.5 inch diameter. Length behind 
panel for solder lug is 0.617. Height above board for PC mount 
is 0.667. Circle of terminal centers is 0.320. Rated to make and 
break 200 mA for 10,000 cycles (360® turn and return). Available 
in all listed styles except D, DP, SD, and SDP. Adjustable 
stops have removable stop pins. Military styles are qualified 
to MIL-S-3786/20. 

SERIES 51 - 30® (12 position) and 22V2® (16 position), 0.562 Inch 
diameter. Circle of terminal centers is 0.382 in 30® and 0.500 in 
22V2®. All other dimensions and rating same as Series 50. Available 
In ail listed styles except D, DP, SD, and SDP. Military 
styles are qualified to MIL-S-3786/35. 


ECONOMICAL DESIGN ROTARY SWITCHES 

SERIES 55 — FIGS. C AND D, SERIES 56 — FIGS. E AND F 

SERIES 55 — Economical version of Series 50 and 51. 36® (10 
position) and 30® (12 position), 0.5 inch diameter. Length behind 
panel for solder lug is 0.635. Height above board for PC mount 
Is 0.532. Circle of terminal centers are 0.340 (36®) and 0.366 (30®). 
Ratings same as Series 50. Available in all listed styles except 
military types. 

SERIES 56 — Short behind panel. 36® (10 position) and 30® (12 
position), 0.5 inch diameter. Length behind panel for solder lug 
is 0.480. Height above board for PC mount is 0.377. Circle of ter¬ 
minal centers same as Series 55. Ratings same as Series 50. 
Available in all listed styles except military types. 
Solder lug terminals (all styles without P). 


CIRCUIT DIAGRAM > 

Switch is viewed from shaft end and shown in position number one. 
For circle of terminal centers, see above. For center to center 
distance of common terminals, see the series and dimension below 
the 2-pole diagram. 


ONE POLE 
22 - 1 / 2 * 





TWO POLE 



51—.156 



51—.156 
55/56—.190 



50—.125 
55/56—.190 


CHOICES 


Series 

Styles 

Angie 

Of Throw 

Number 

Of Poles 

Positions Per 

Pole, Min.-Max. 

51 

A, S, 

P, & SP 

22 1/2® 

1 

02 to 16 

2 

02 to 08 

A, S, C. M, P, 
SP, CP. MP, 
CD, MD, CDP, 

& MDP 

30® 

1 

02 to 12 

2 

02 to 06 

55/56 

A, S, P, 

SP, D, SD. 

DP, & SDP 

36® 

1 

02 to 12 

2 

02 to 06 

30® 

1 

02 to 10 

2 

02 to 05 

50 

A, S, C, M, P. 
SP, CP*, MP*, 
CD*, MD*, 
CDP*, 

& MDP* 

36® 

1 

02 to 10 

2 

02 to 05 


*These styles in Series 50 (only) are not military qualified, but they are made like the 
military qualified switches. 


STYLES 

Solder Lu g Terminals 
A = Basic Style 
D = Plus Adjustable Stops 
S = Shaft/Panel Seal 
SD = Seals, Adj. Stops 
C = Basic Mil. Qual. 

CD* = Mil. Qual., Adj. Stop 
M = Mil. Qual., Seals 
MD* = Mil., Seal, Adj. Stop 


PC Terminals 
P = Basic Style 
DP s Plus Adj. Stop 
SP = Shaft/Panel Seal 
SDP = Seals, Adj. Stop 
CP* = Basic Mil. Qual. 
CDP* = Mil. Qual., Adj. Stop 
MP* = Mil. Qual. Seals 
MDP* = Mil., Seals, Adj. Stop 


PART NUMBER FORMATION 


Series: 50, 51, 55 or 56 

Style letters: See choices in chart 

Angle of throw (correlated *): 

22, 30, 36, 

Number of decks: 01 only 


Stop arrangement; use only for 1 pole 
switches with maximum positions: 

— C for continuous rotation or 
— F for a stop after last position. 
Leave blank for other switches and 
for adjustable stop switches. 


•- Contact type: S = shorting, N = non-shorting 

- Number of positions per pole (correlated *): 

Minimum is 02; for maximum, see chart. 

I f Use AJ here for switch styles with D. 

- Number of poles (correlated *): 1 or 2 

* Parts of the numfljer are correlated to others and must agree. For 
example, a 30®,pole switch is limited to 06 positions per pole. 

For prices and discounts, contact a local Sales Office, an authorized 
distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 


56A36-01-1-09N 


B*1746 


For manufacturers’ sales offices, see yellow pages 


EEM1989 









5100 


SWITCHES 


5100 




kiU 


Rotary Switches 


561 HILLGROVE • P.O. BOX 10373 • LA GRANGE, ILLINOIS 60525 • PHONE; (708) 354-1055 


1/4 AMP ECONOMICAL ENCLOSED MULTIDECK SWITCHES - SERIES 71 


• 30° or 36° 1-3 Decks; 1 & 2 Poles 

• Adjustable & MIL-S-3786 Styles 

• 1/8" or 1/4" Shaft Diameter 

• Solder Lug or PC Terminal 

• Panel or Process Seal 

• Other Types Also Available 



style AF 

DIMENSIONS - 71AF30 shown here; see also below. 



style BT 



Style B 



SPECIFICATIONS 

RATING: Switches make and break 400 mA 30 Vdc (or 115 Vac), 
resistive, for 10,000 cycles (or 200 mA for 25,000 cycles); and 250 
mA 30 Vdc, inductive (250 millihenries) for 10,000 cycles or 100 mA 
for 25,000 cycles. A cycle Is a 360° rotation and a 360° return. For 
additional specifications, see the GRAYHILL catalog. 


STANDARD STYLES - STYLE LETERS A, B, F 

Style A shaft is 1/8" in diameter, with a 1/4" diameter bushing; style 
B shaft Is 1/4" in diameter with a 3/8" diameter bushing. Either style 
shaft may be ordered with either 30° or 36° angle of throw, with either 
solder lug (no style letter) or printed circuit terminals (style F). 

SEALED STYLES - STYLE LETTERS S AND T 

Style S is shaft and panel sealed. Shaft is sealed by an “O” ring inside 
the bushing; the panel, by a ring at the base of the bushing.Seals do 
not alter dimensions when switch is mounted. 

Style T is process sealed to protect the entire switch against spray 
and immersion cleaning of PC boards. Style T is available only in the 
1/4" shaft diameter, PC mount terminals, and fixed stops. 

ADJUSTABLE STOP - STYLE LETTER D 

Adjustable stop switches are standard switches with removable stop 
pins which the user can relocate as desired. They are available in 
either 30° or 36° angle of throw, with either shaft diameter, and with 
either solder lug or PC terminals. 

MILITARY QUALIFIED STYLES - STYLE LETTER M 

Style M switches are qualified to MIL-S-3786/39 and may be ordered 
by either the GRAYHILL part number or the M number. Military 
switches are available in 30° or 36° angle of throw, with either solder 
lug, or printed circuit terminals. In either shaft diameter. PC switches 
of 3 decks have a spacer deck after the second deck (see Dim. A in 
chart). 

For prices and discounts, contact your local Sales Office, an author¬ 
ized Distributor, or GRAYHILL. 

Available From Your Local GRAYHILL Distributor 




EEM1989 


For manufacturers’ sales offices, see yellow pages 
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1 AMP MULTIDECK ROTARY SWITCHES — SERIES 42 AND 44 


SHOWN HERE 

30® or 36° Throws 
1-3 Decks; 1 & 2 Poles 
Solder Lug Style, Fixed 
Or Adjustable Stops 


DIMENSIONS 


ALSO AVAILABLE 

45°, 60°, and 90° Throws 
To 12 Decks; to 6 Poles 
PC Mount, Military, Sealed, 
Concentric Shaft, Add-A-Pot, 
and UL Recognized Styles 


>of non-turn 

n 


Non-turn tab 125 ^ \ ' 

wide by 031 thick \ 

Common locations for a single pole per deck 
switch. For common location on multipole 
switches see circuit diagram. 

Two mounting nuts are included. Dimen¬ 
sion A is 1.025 for 1 deck, 1.371 for 2 
decks, and 1.717 for 3 decks. Dimension 
B is .062 for 1 to 5 decks. 

CIRCUIT DIAGRAMS 

Shaft flat is opposite contact for first pole. 

36® ANGLE OF THROW 



Grayhill or customer part no. marked 
on switch cover upon request. 

Military part no. marked on all 
qualified switches. 

i- Integral assembly nut. do not remove. 
- Bushing keyway .066 wide by 
.036 deep from a .375 dia. 

-32 NEF-2A Thread. 


30® ANGLE OF THROW 


C OF BUSHING , 

7 « KEYWAy 7 8 

° ° I *^206 ® O 




L ^2o6 o 9 


I C OF BUSHING 1 

5, KEYWAY „ 9 10 


SPECIFICATION 

Switches are rated to carry 10A, and to make and break the designated 
loads for 25,000 cycles (360° cw and 360° ccw) of operation. Resistive loads 
are 1A, 115 Vac; 1A, 6-28 Vdc; and 100 mA, 115 Vdc. Inductive loads are 
250 mA, 115 Vac; 100 mA, 6-28 Vdc, and 20 mA, 115 Vdc. 

Contact resistance is 200 mIHiohms maximum after life, insulation resistance 
is 50,000 megohms minimum initially. Voltage breakdown is 2,000 Vac, 
initially and 500 Vac minimum after environmental tests. Stop-strength is 
15 pound-inches minimum for fixed stop switches; 12 pound-inches for ad¬ 
justable stop. Shorting or non-shorting, wiping contacts have over 150 grams 
of contact force. 




Dim. B Ref. 
Stud Projection 
Thread 


36® ANGLE OF THROW 

1 015 Dia 

r over terminals I 


.062 dia hole after plating 

SERIES 42 


30® ANGLE OF THROW 


i |g ^ 


■ 062 dia hole after plating 

SERIES 44 


Dimensions 

C 

D 

E 

F 

SERIES 42 

.562 

1,000 

.830 

.093 

SERIES 44 

.642 

1,162 

1.000 

.121 


ADJUSTABLE STOPS 

Adjustable stop switches permit the user to externally set 
the switch stops which limit the rotation, by removing and 
relocating the stop washers. The panel or a knurled nut 
holds the washers in place. All other parts are the same 
as shown above. 



Adjustable stop washers. 

Use of knurled nut is optional. 

Available From Your Local GRAYHILL Distributor 


ALSO AVAILABLE 

For other angles of throw; 3 to 6 poles per deck; concen¬ 
tric shaft or PC styles, consult GRAYHILL catalog for com¬ 
plete engineering Information and drawings, or contact 
your local sales office. 


PART NUMBERS 


SELECTION AND ORDERING INFORMATION 

Series No. Poles No. Of 

Angle Of Styles Of Per Positions 

Throw Decks Deck Per Pole 

A = Standard 

S - Standard, Shaft/Panel Seal 1 02-10 

42 36° H = Military Qualified 125°C- 

HS = Military Qualified, S/P Seal 2 02-05 

- M = Military Qualified 85° 01-12- 

UA - UL Recognized 1 02-12 

44 30° US = UL Recognized, S/P Seal_ 

D = Adjustable Stops p 

UD = Adj. Stops, UL Recognized ^ ® 

Adjustable stop switches and some fixed stop switches are available from your local 
GRAYHILL Distributor. 



44 A 30- 02- 1 12 N- 


Number of Decks (1 to 3) 

Number of Poles per Deck (1 or 2) 
Number of Positions per Pole 
02, etc.; AJ = Adjustable 
Type of Contacts 
N = Non-shorting, S = Shorting 
Use only for 1 Pole with Maximum 
Positions for a Stop after Last 
Position. For Continuous Rotation 
or Adjustable Stop, leave blank. 


Angle of Throw (See Series) 

Style 

A = Standard, Solder Lug Terminals 
D = Style A with Adjustable Stops 
■ Series 42 (36®) or Series 44 (30®) 


For prices and discounts, contact your local Sales Office, 
an authorized Distributor, or GRAYHILL. 


B-1748 


For manufacturers' sales offices, see yellow pages 
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1/2" BINARY CODED (HEXADECIMAL) SWITCH-SERIES 26 

• Shaft and Panel Seal • 1 Pole, 2-16 Positions, Adjustable 




UNLESS OTHERWISE SPECIFIED 
TOLERANCES ARE ±.015 


GENERAL SPECIFICATIONS 

Rated to make and break logic compatible loads for 25,000 opera¬ 
tions; a cycle is 360° cw and 360° ccw. Terminals are marked on the 
switch. All switches have all terminals, regardless of the number of 
active positions. Shaft flat faces active position. 


ADJUSTABLE STOPS 

The switch may have continuous rotation, or be adjusted to limit the 
rotation. The panel seal ring can be removed to expose the stop pin 
holes on the front of the switch. Two stop pins are supplied with the 
switch. One or both may be used to limit the rotation as desired. 


OPTICALLY COUPLED ROTARY ENCODER SWITCH-SERIES 61 

• Economical Touchscreen Alternative • 1-Hand Control of Cursor and Entry 



GENERAL SPECIFICATIONS 

Available in Quadrature 2 Bit Code (Q2B) or 2 Bit Counting Code 
(2BC) with (W) or without (WO) optional pushbutton entry switch. 
Pushbutton Is actuated by pushing in on the shaft. Encoder is rated 
at 4-6 VDC, 30 mA maximum for more than 1 million cycles (cycle = 
360° cw and 360° ccw). Logic low is .5 V maximum; logic high is 3.8 
V minimum. Terminal locations are as follows: 

1=Ground 4=Output B 

5= Output A 6-5V Supply 

2 & 3=Optional Pushbutton Switch 


TRUTH TABLES 

Output as related to pin locations is shown at right. For additional 
wiring diagrams, see Grayhill catalog. 


ORDERING INFORMATION 


Posi¬ 

tions 

Push¬ 

button 

Code 

Part No. 

16 

WO 

Q2B 

61B22-01-01 

16 

w 

Q2B 

61B22-01-02 

24 

wo 

Q2B 

61B15-01-01 

24 

w 

Q2B 

61B15-01-02 

24 

wo 

Q2B 

61B15-01-01 

24 

wo 

Q2B 

61B15-01-01 


For additional variations, contact Grayhill. 


Q2B 

CODE 

0 

PU 

A 

JT 

TS 

8 

1 SWITCH POSITION | 

1 



2 

• 


_3_ 

• 

• 

_4_ 


• 

5 



6 

• 


_7_ 

• 

• 

_8_ 


• 

_9_ 



iP 

• 


11 

• 

• 

J_2 


• 

13 



14 

• 


Ts" 

• 

• 

16 


• 


2BC 

CODE 

0 

PU 

A 

JT 

TS 

8 

NOlilSOd HOilMS 1 

1 



2 

• 


3 


• 

4 



5 

• 


6 


• 

7 



8 

¥ 


9 


¥ 

10 



11 

¥ 


_12 


1 

13 



14 

¥ 


IP. 


¥ 

16 




For prices and discounts of the items on this page, contact a local Available through your local Grayhill Distributor 

Sales Office, an authorized local Distributor, or Grayhill. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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GRIMES MAKES GENUINE 
AMERICAN-MADE SWITCHES 
FOR JUST^ 190* no matter 
how many you buy... 

NO ONE ELSE DOES. 

Grimes makes low-profile keyboard switches with just 5 moving 
parts for greater reliability. And Grimes gives you features like our 
unique bottom bearing to reduce binding and our built-in jumper 
to eliminate the need and expense of jumper wires or double-sided 
circuit boards. 

*Some comparable switches are sold for up to 95C each in small 
quantities, reducing in price to 250 each on orders of 100,000 or 
more. Our switches are 190 regardless of quantity. 

SPECIFICATIONS SPST 

LOW PROFILE SWITCH WITH 1ACTILE FEEL. 

Switch Contacts 

Contact Arrangement Single pole, single position, non¬ 

lock release with built In jumpers. 

Closed Contact Resistance Less 
than 4 ohms measured at 1 mA, 5VDC. 

Contact Material Gold plated at contact points. 

Open Contact Greaterthan SOM ohms 

Resistance measured at less than 5VDC. 

Contact Bounce Time Less than SmSEC, make or break with 

normal finger activation (1 mSEC typical.) 

Dielectric Strength Will withstand 110 VAC for 1 minute. 

without breakdown or other defects. 

Total Switch Travel Greater than .115 Inch, less than .130 inch. 

Contact Terminals Four (4) soldef pin terminals per 

switch contact form internal jumpers. 
Terminals are of phosphor bronze 
alloy solder plated. 

Terminals will withstand two 
completely reversed 90 degree 
bends before breakage. 

Switch Mounting Switch is self retaining by snap 

action of two of the four contact posts 
in a .062 thick PCB, before soldering. 

Switch withstands flow soldering 
at 500degrees F without masking. 

Locating posts provide positive rotational 
positioning when soldering the four 
terminals to the PC board. 

Maximum Switched 
Voltage 50VDC. 

Maximum Switched 
Current 10 mA 

Maximum Switched 

Power 50 mW resistive 

Mechanical Specifications 


Actuation Travel Greaterthan .060 inch, less than .080 inch. 

Contact Closure Contact closure will be effected 

after no more than .095 inch stem travel. 

Switch Life The switch will perform satisfactorily per 

this electrical specification after 10 x 10® 
actuations while switching 1 mA. 


Dielectric Strength 
Total Switch Travel 
Contact Terminals 


Switch Mounting 


50 mW resistive 


Actuation/Travel 
Force 
Preload 
Pretravel 
Actuation Force 


See graph below. 

Greater than 22 grams, less than 42 grams. 
Greaterthan .055 inch. 

1 Force Greater than 70 grams, less than 90 grams. 

Force vs. switch stem travel curve 


I 70-90 GRAMS I 
.065-.0e5 INCHES - 


] PRETRAVEL 
f >.037 INCHES - 




r- 






















TRAVEL LIMIT 
.120-.12S INCHES 










Environmental Specifications 

Operating 
Temperature Range 
Storage Temperature 
Range 

Specification Verification 
Temperature Range 


Greater than 0 degree C (32 degree F) 
less than 55 degrees C (131 degrees F). 
Greater than - 40 degrees C 
(- 40 degrees F) less than 
70 degrees C (158 degrees F) 


Humidity 


Thermal Cycle 


Hydrogen Sulfide 


ire Range Greater than 15 degrees C (59 degrees F), 
less than 30 degrees (89 degrees F) 
Greater than 20% RH, less than 
90% RH (non-condensing) 

No defects In appearance or 
performance following a 30g 
shock per Mil-STD-2C2E, method 
213 B. Test condition K (30g. 11 ms 
1/2 sine, 3 axis). 

No defects in appearance or 
performance following a random 
vibration test conducted per 
Mil-STD-202E method 214 test 
condition A (5.23g, 15min,3axis). 

:ycle No defects in appearance following 

8 thermal cycles between - 40 
degrees C and 65 degrees C per 
attached cycle graph. 

No defects in appearance or 
performance following a 250 hour 
exposure to 2.5 PPM ozone at 95% RH. 
Sulfide No defects in appearance or 

performance following 250 
hour exposure to 25 PPM HgS. 

The first two hundred hours 
at 95% RH and the final 50 
at not greater than 50% HR. 

FREE SAMPLES AWLABLE. 

General layout and dimensions. 


235 '2 

(597) ■ ..^1' 


M U—(4 88)TYP 



MouimtG HoiB moM cMurr see 


KEVSTEM 1272' 

TWACL ».ae— 

SiOSNOM 7.75- 



I DO NOT SCALE DRAWINGS. 
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NO OVERSEAS DELIVERY CHARGES. 


THE AMERICAN SWITCH 

115 S. Arovista Circle. Brea, CA 92621 • (714) 671*3931 
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SWITCHES 


5100 


REED SWITCHES 




mm 

mums 


HAMLIN INC. ^ 

612 East Lake Street \ / I \ 

Lake Mills, Wl 53551 

Phone 414/648-2361 • FAX 414/648-5244 

Dry and mercury wetted magnetic 
reed switches are precision created 
for reliable operation under the 
most critical conditions. These 
switches are hermetically sealed for 
safe dependable use in any atmosphere 
and are unaffected by high or low 
temperatures or pressure. 


For detailed product information 
send for the Hamlin Reed Switch 
Catalog. The catalog provides 
complete information regarding 
specifications, dimensions, theory 
of operation, magnetic actuators, 
and reed switch application data. 



MINIATURE MAGNETIC REED SWITCHES 



MINI-2S-115 

MDRR>6-185 

MDRR-4-185 

MDSR-4-185 

MLSR-4-185 

MLRR-2-185 

MARR-2-185 

MARR-8-185 

MARR-5-196 

l\/IRT-2-276 

MRG-DT-175 

MDRR-DT.175 


DRR-DTH-445 

DRT-DTH-445 


DRR-129-425 



MAX. 

MAX. 

MAX. 

A.T. 

SPECIAL 

FEATURES 

DC 

RATING 


DC 

VOLTS 

PULL-IN 

RANGE 

3W 

0.250 

150 


Miniature Size 

10W 

0.500 

300 


High Voltage Hold-off 

low 

0.500 

200 


Small Size 

10W 

0.500 

200 

12-37 

.090" Dia. 

20W 

1.000 

200 

17-47 

High Inrush 

20W 

1.000 

200 

17-47 

High inrush 

10W 

0.750 

200 

12-52 

Hi-Rel 

10W 

0.500 

300 

22-62 

High Voltage 

low 

0.500 

1000 

22-52 

Breakdown 1500 Volts 

50W 

1.500 

180 

37-62 

High Current 

3W 

0.250 

175 

15-40 

Mod. Current & Voltage 

3W 

0.250 


15-40 

Small Size 


STANDARD SIZE MAGNETIC REED SWITCHES 


40-100 High Breakdown 
40-100 Inductive Loads 


HIGH CURRENT MAGNETIC REED SWITCHES 


52-102 High Current 


MERCURY WETTED MAGNETIC REED SWITCHES 



MDC-1-387 

A 

6 

5 


2 

5 


35-65 

Mercury Wet 

5.36 

MDC-3-328 

A 

7 

5 


2 

5 


35-65 

Mercury Wet 

6.93 


SWITCH DIMENSIONS 

FORM A 


FORM C 



-X- DIMENSION CODE 


OVERALL 
LENGTH 
A NOMINAL 


GLASS 
_ LENGTH 
B MAX. 


GLASS 
^ DIAMETER 
C MAX. 



EDI 


ALNICO V PERMANENT MAGNETS 


MAGNET 

TYPE 

PRICE 

1-24 

H-31 

.80 

H-32 

2.76 

H—33 

1.24 

H-34 

3.48 

315 

.92 

420 

1.33 

625 

1.90 


i—-I" I— 


T 


I I_I LJ_ 

-'^-T I ,9, I ^ L_ 

5" I U_ (0.75) ' 

-M., ' 

420 ^0 1 625 * 

(0.15) I - 

-eee: 

200 f 25.0 

10.78) - (Q9Q) 


ACTUATOR 

MAGNET 

MAGNET 

LIST 

PRICE 

H-31 

.80 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 

H-33 

1.24 



H-32 

H-34 

2.76 

3.48 


H-34 

3.48 


H-33 

H-33 

1.24 

1.24 


3 

4 

5 

6 

7 

8 

9 

10 

11 

1.590 

2.230 

2.230 

2.250 

1.580 

2.066 

2.125 

3.375 

3.250 

40.38 

56.64 

56.64 

57.15 

40.13 

52.47 

53.97 

85.72 

82.55 

0.600 

0.800 

0.800 

0.610 

0.550 

0.580 

0.610 

1.562 

2.000 

15.24 

20.32 

20.32 

15.49 

13.97 

14.73 

15.49 

39.67 

50.80 

0.090 

0.105 

0.130 

0.130 

0.100 

0.105 

0.130 

0.218 

0.207 

2.280 

2.660 

3.300 

3.300 

2.540 

2.660 

3.300 

5.54 

5.250 
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5100 


SWITCHES 


5100 



COMPONENTS INC 

SINCE 1976 


electric 
iodustry 
company; ltd. 

Specifications 


POLYMER FREE CONTACTS 





Contact 


Contact resist. (Initial) [mtij 


Breakdown voltage [DCV] 


Insulation resistance [0] 


Electrostatic cap. [PF] 


Contact capacity [VA] 


Max. conductive curr. [A] 


Max. voltage [V] 


Operate time [ms] 


Bounce time [ms] 


Release time [ms] 


Resonant frequency [Hz] 


Max operating freq. [Hz] 


Coil resistance [0] 


No. of turns [T] 


Dimensions [mm] 


Type No. 


Features 

(Contact material)_ _ 



0.3 max. 


0.3 max. 


0.05 max. 


8600 ±500 


500 


600 


5000 


2.0x10 


8 



500 1 

ESS 




2.9x1 

5 

6 1 


JIO_ 

0.5 _ 

100 


0.3 max. 


1.0 max, 
0.1 max. 
4200 ±200 
500 


450 _ 

5000 
2.9 x 15 
6 


10 _ 

1.0 _ 

100 


0.3 max. 


0.3 max. 
0.05 max. 
5300 ±300 
500 


450 _ 

5000 
2.9 X 15 
6 


Contact 


Contact resist. (Initial) [mf]] 


Breakdown voltage [DCV] 


Insulation resistance [ft] 


Electrostatic cap. [PF] 


Contact capacity [VA] 


Max. conductive curr. [A] 


Max. voltage [V] 


g Operate time [ms] _ 

Bounce time [ms] 

- 

o o Release time [ms] _ 

O J Resonant frequency [Hz] 

O Max. operating freq. [Hz] 


Coil resistance [ft] 


No. of turns [T] 


Dimensions [mm] 


Type No. 


Features 

(Contact material) 


High breakdown 
voltage (Rh) 
















High power (Rh) 


Miniature 
transfer (Rh) 


Ultra Miniature 
transfer (Rh) 


ORD-234 


1A RLS/OP>0.8 

1A 

150 max. 

150 max. 

150 min. 

200 min. 

10’ min. 

10’ min. 



0.5 max. 

10 _ 

2.0 _ 

200 


0.5 max. 


0.5 max. 
0.05 max. 
2200 ±300 
500 


500 _ 

5000 
3.6 X 20 
3 



Ultra Miniature 
transfer (Rh) 


For a comprehensive engineering Reed Switch Catalog, contact factory. (Also Available in Ruthenium.) 


High Reliability Supported by Unique Technology. 

Flux Scanning Method: 

in spite of severe control of the sealing process, there is a slight prob> is fore 
ability that foreign matter such as magnetic particles may enter the is usei 

glass. After extensive study in the detection of micro Impurities, OKI succe( 

has adopted the highly reliable flux scanning method, in flux scanning, replac 

external magnetism is moved so that foreign matter near the reed methoi 


Is forced to jump to the contact part. The contact resistance then measured 
is used as the standard for the selection of characteristics. We have thus 
succeeded in remarkably Improving the reliability of reed switches by 
replacing conventional visual checking with the latest flux scanning 
method. 


EXCLUSIVE AGENT FOR 


. REED SWITCHES IN USA AND CANADA 


HASCO COMPONENTS, INC. / 247-40 JERICHO TPKE., BELLER08E VILLAGE. NY 11001 / (516) 328-9292 TWX: 710-582-5750 FAX: 516-326-9125 


B-1752 For manufacturers’ sales offices, see yellow pages EEM1989 


















































































































































5100_ SWITCHES _5100 

HERMETIC 
SWITCH 


REED SWITCHES 

FROM THE WORLD’S SMALLEST 
THROUGH THE INDUSTRY’S 
MOST POWERFUL 







Stock 


Max 

Max 




Max 

Max 

Max 

Amp-Turn 

Overall 

Glass 

Glass 





DC. 

DC. 

Pull-In 

Length 

Dia. 

Length 


Model 

Form 

|Watts| 

Amps 

Volts 

Range 

Inches 

Inches 

Inches 

Special Features 


MICRO-MINIATURE 


HSR-003 

D 

.01 

.01 

10 

5-25 

1.050 

.055 

.210 

AVAILABLE IN 

HI-REL AND 
COMMERCIAL GRADES 

HSR-042 

A 

0.3 

.01 

100 

10-35 

1.850 

.090 

.370 

HSR-370 

C 

3 

.10 

28 

15-35 

1.490 

.072 

.485 


MINIATURE 


HSR-1015RF 

A 

10 

.5 

200 

40 

2.090 

.101 

.800 

STANDARD OR RADIO 
FREQUENCY CONTACT 
PREPARATION 

HSR-1017 

A 

12 

.5 

200 

15-40 

2.190 

.115 

.850 

HSR-520 

C 

3 

.25 

100 

15-40 

2.000 

.125 

.600 


STANDARD 


HSR-190 

A 

15 

1.0 

250 

40-80 

3.230 

.210 

2.100 

FULL SIZE 

ECONOMICAL 

HSR-780 

A 

25 

1.5 

1500 

60-100 

3.200 

.215 

2.000 

HSR-630 

C 

25 

1.0 

200 

40-80 

3.390 

.210 

1.300 

HIGH POWE 

R 

HSR-134 

D 

100 

3.0 

100 

60-100 

3.390 

.210 

1.300 

POWER SWITCHING IN 

100 TO 200 WATT RANGE 

HSR-V205 

A 

200 

3.0 

2500 

100-150 

3.230 

.210 

2.100 

HSR-834 

C 

100 

3.0 

500 

60-100 

3.390 

.210 

1.300 

HIGH VOLTAGE 

HSR-790 

A 

50 

2.5 

1000 

60-100 

3.230 

.215 

2.000 

UP TO 10,000 VDC 
DIELECTRIC 

HSR-V7K 

D 

50 

3.0 

5000 

60-125 

3.230 

.210 

2.100 

HSR-V10K 

A 

50 

3.0 

7500 

100-150 

3.230 

.210 

2.100 


ASK FOR CATALOG 

ON COMPLETE REED SWITCH PRODUCT LINE 
INCLUDING OVER 40 STANDARD MODELS 


HERMETIC SWITCH, INC. 

P.O. BOX 1325, HIGHWAY 92 SOUTH / CHICKASHA, OKLAHOMA 73018 / TELEPHONE (405) 224-4046 

FAX 405-224-9423 
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5100 


SWITCHES 


5100 


■ I 

■dec 

CORPORATION 
HOW SwHcA Special 


IDEC Miniature Pushbuttons 

IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
Catalog Requests: 1-800-283-4080, Extension 844. 

Telephone; Corporate Office; (408) 747-0550; Fax: (408) 744-9055 

Regional Sales Offices: Schaumburg, IL (312) 706-3880; Fort Pierce, FL (305) 461-4494 


A SERIES PUSHBUTTONS 


standard Lens/Button 



Round Square Rectangular 



Round Square Rectangular 

FEATURES 

e Compact size—0.630 inch (016 mm) 
e Super bright LED or incandescent illumination 
e Switching from 3 amps maximum down to 1mA 
AC/DC, 5V 

e Enclosed 1P40 or oiltight IP65 construction 
• SPOT and DPDT form C contact configuration 
e Momentary switch action (alternate action available) 


ILLUMINATED- LED TYPE (MOMENTARY ACTION) 


Sh«>* 

Operating 

Voltage 

Contact 

IVDe No. EnctosedlVDe (IP40) 

TyDeNo.Oilti( 

ihtTYpe(IP65) 

Standard 

Lens 

Large 

Lens 

Standard 

Lens 

Large 

Lens 


6VDC 

±5% 

SPDT 

AL6M-M12* 

AL6M-M12M* 

AL6M-M12P* 

AL6M-M12PM-* 

DPDT 

AL6M-M22* 

AL6M-M22M-* 

AL6M-M22P* 

AL6M-M22PM* 

12V DC 
±10% 

SPDT 

AL6M-M13* 

AL6M-M13M-* 

AL6M-M13P* 

AL6M-M13PM* 




AL6M-M23P-* 



mnaiini 










1 



AL6Q-M12* 

AL6Q-M12Q* 

AL6Q-M12P* 



AL6Q-M22* 


AL6Q-M22P* 

AL6Q-M22PQ* 

■SMH 

SPDT 

AL6Q-M13* 

AL6Q-M13Q* 



mmm 

AL6Q-M23* 

KiiiaiaatTiMcisH 



24V DC 
±10% 


AL6Q-M14* 




mnsm 

AL6Q-M24* 




.S 

3 

6VDC 

±5% 


AL6H-M12* 

AL6H-M12H* 

AL6H-M12P* 

AL6H-M12PH* 

DPDT 

AL6H-M22-* 

AL6H-M22H* 

AL6H-M22P-* 

AL6H-M22PH* 

12V DC 
±10% 

SPDT 

AL6H-M13* 

AL6H-M13H* 

AL6H-M13P* 

AL6H-M13PH-* 

DPDT 

AL6H-M23* 

AL6H-M23H* 

AL6H-M23P* 

AL6H-M23PH* 

24 V DC 
±10% 

SPDT 

AL6H-M14* 

AL6H-M14H-* 

AL6H-M14P* 

AL6H-M14PH* 

DPDT 

AL6H-M24* 

AL6H-M24H* 

AL6H-M24P-* 

AL6H-M24PH* 


VoHage/Currsnt Ratings: 6VDC: 6VDC/20mA Ordering Notes: ‘Specify lens color codes: 
LEDUmp 12VDC: 12VDC/13mA R-Red A-Amber 

24VDC: 24VDC/10mA G-Green Y-Yellow 

W-White 


ILLUMINATED- INCANDESCENT TYPE (MOMENTARY ACTION) 


SPECIFICATIONS & CONTACT RATINGS 

Contact Resistance: 50mQ maximum (initial value) 
Insulation Resistance: 100MQ minimum (500V DC 
megger) 

Dielectric Strength: 2,000V AC, 1 minute 
Service Life (Mechanical): Momentary action type: 

1,000,000 operations min. 
Degrees of Protection: IP40: Enclosed type 

IP65: Waterproof/Oiltight type 
Contact Configuration: SPDT, DPDT 
Contact Ratings: 3 amp, 250V AC/DC maximum 
1mA, AC/DC 5V; minimum 
Contact Material: Gold-clad silver 

DIMENSIONS Dimensions in inches (mm) 




& 

1 

Operating 

Voltage 

Contact 

IVpe No. Enclosed IVpe (IP40) 

Type No. Oiitif 

|htTVpe(iP65) 

Standard 

Lens 

Large 

Lens 

Standard 

Lens 

Large 

Lens 

Round 

5 VAC/DC 
±5% 

SPDT 

AL6M-M15* 

AL6M-M15M* 

AL6M-M15P'* 

AL6M-M15PM-* 

DPDT 

AL6M-M25* 

AL6M-M25M* 

AL6M-M25P* 

AL6M-M25PM’* 

12V AC/DC 
±10% 

SPDT 

AL6M-M16* 

AL6M-M16M* 

AL6M-M16P’* 

AL6M-M16PM-* 

DPDT 

AL6M-M26’* 

AL6M-M26M* 

AL6M-M26P'* 

AL6M-M26PM-* 

24 V AC/DC 
±10% 

SPDT 

AL6M-M17* 

AL6M-M17M* 

AL6M-M17P-* 

AL6M-M17PM-* 

DPDT 

AL6M-M27’* 

AL6M-M27M* 

AL6M-M27P-* 

AL6M-M27PM’* 

Square 

5 VAC/DC 
±5% 

SPDT 

AL6Q-M15* 

AL6Q-M15Q-* 

AL6Q-M15P* 

AL6Q-M15PQ* 

DPDT 

AL6Q-M25* 

AL6Q-M25Q* 

AL6Q-M25P* 

AL6Q-M25PQ-* 

12VAC/DC 

±10% 

SPDT 

AL6Q-M16-* 

AL6Q-M16Q* 

AL6Q-M16P* 

AL6Q-M16PQ* 

DPDT 

AL6Q-M26* 

AL6Q-M26Q* 

AL6Q-M26P* 

AL6Q-M26PQ* 

24V AC/DC 
±10% 

SPDT 

AL6Q-M17* 

AL6Q-M17Q* 

AL6Q-M17P* 

AL6Q-M17PQ* 

DPDT 

AL6Q-M27* 

AL6Q-M27Q*. 

AL6Q-M27P * I 

AL6Q-M27PQ’* 

1 Rectangular 

5 VAC/DC 
±5% 

SPDT 

AL6H-M15-* 

AL6Q-M15H* 

AL6H-M15P’* 

AL6Q-M15PH* 

DPDT 

AL6H-M25-* 

AL6Q-M25H-* 

AL6H-M25P* 

AL6Q-M25PH* 

12 V AC/DC 
±10% 

SPDT 

AL6H-M16* 

AL6Q-M16H*, 

AL6H-M16P* 

AL6Q-M16PH* 

DPDT 

AL6H-M26-* 

AL6Q-M26H-* 

AL6H-M26P* 

AL6Q-M26PH* 

24 V AC/DC 
±10% 

SPDT 

AL6H-M17* 

AL6Q-M17H* 

AL6H-M17P* 

AL6Q-M17PH* 

DPDT 

AL6H-M27-* 

AL6Q-M27H** 

AL6H-M27P* 

AL6Q-M27PH* 


Voltage/Currant Ratings: 5V AC/DC: 6V(AC/DC)/70mA Ordering Notes: ‘Specify lens color code: 
Incandescent Lamp 12V AC/DC: 12V{AC/DC)/37mA R-Red A- Amber 

24VAC/DC:24V(AC/DC)/24mA G-Green S-Blue 

W-White 


NON-ILLUMINATED (MOMENTARY ACTION) 


Shape 

Contact 

Type No. Enclosed Type (IP40) 

TypeNo.Oilti< 

ahtType(IP65) 

Standard 

Button 

Large 

Button 

Standard 

Button 

Large 

Button 

Round 

SPDT 

AB6M-M1'* 

AB6M-M1M* 

AB6M-M1P* 

AB6M-M1PM* 

DPDT 

AB6M-M2* 

ABSM-MaM* 

AB6M-M2P’* 

AB6M-M2PM-* 

Square 

SPDT 

AB6Q-M1* 

AB6Q-M1Q-* 

AB6Q-M1P-* 

AB6Q-M1PQ* 

DPDT 

AB6Q-M2-* 

AB6Q-M2Q* 

AB6Q-M2P* 

AB6Q-M2PQ* 


SPDT 

AB6H-M1* 

AB6H-M1H-* 

AB6H-M1P'* 

AB6H-M1PH* 

Rectangular 

DPDT 

AB6H-M2* 

AB6H-M2H* 

AB6H-M2P* 

AB6H-M2PH* 


Ordering Notes: ‘Specify button color code: B —Black G—Green S —Blue 

R-Red W-White Y-Yellow 


TERMINAL 

ARRANGEMENT 
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CORPORATION 

Krar SwMcA Specialists 


IDEC Miniature Keyiock/Selector Switches 

IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
Catalog Requests: 1-800-283-4080, Extension 844. 

Telephone: Corporate Office: (408) 747-0550; Fax: (408) 744-9055 

Regional Sales Offices: Schaumburg, IL (312) 706-3880; Fort Pierce, FL (305) 461-4494 


A SERIES SELECTOR SWITCHES 2- & 3-POSmON SELECTOR SWITCHES 

Knob Type Selector Switches - New 


% s e 

Round Square Rectangular 

Key Lock Selector Switches - New 




Round 


Square Rectangular 


FEATURES 

• Compact size—0.630 inch (016mm) 

• Knob and Key lock type selector switches available in 2 
and 3-position 

• Switching from 3 amps maximum down to 1mA 
AC/DC, 5V 

• Enclosed IP40 or oiltight IP65 construction 

• SPOT and DPDT form C contact configuration 

SPECIFICATIONS & CONTACT RATINGS 

Contact Resistance: SOmQ maximum (initial value) 

Insulation Resistance: 100MQ minimum (500V DC 
megger) 

Dielectric Strength: 2,000V AC, 1 minute 
Service Life (Mechanical): 250,000 operations min. 
Degrees of Protection: IP40: Enclosed type 

IP65: Waterproof/Oiltight type 
Contact Configuration: SPOT, DPDT 
Contact Ratings: 3 amp, 250VAC/DC maximum 
1mA, AC/DC 5V, minimum 
Contact Material: Gold-clad silver 


DIMENSIONS 


Dimensions in inches (mm) 






"7 

t 


■g.® 

I 

.» 

(2 

IS 

4) 



TERMINAL ARRANGEMENT 



Shape 

Position 

Contact Position (TOP) 

Contact 

Type No. 

Left 

Center 

Right 

Enclosed Type 
(IP44) 

0«ti|^tTJrpe 

Round 

L R 

V 

2-Position 

Maintained 

NO NC 

r 


NO NC 

T 

SPOT 

AS6M-2Y1 

AS6M-2Y1P 

Uft Right 
Contact Contact 
NONC NONC 

rr 


Lott Right 
Contact Contact 
NONC NONC 

rr 

DPDT 

AS6M-2Y2 

AS6M-2Y2P 

L C R 

\J/ 

3-Position 

Maintained 

LsS Right 
Contact Contset 
NO»4CNONC 

rr 

Comact CoMita 
NONC NONC 

TT 

LaK Right 
Contact Contact 
NONC NONC 

TT 

DPDT 

AS6M-3Y2 

AS6M-3Y2P 

Square 

L R 

V 

2-Position 

Maintained 

NO NC 

r 


NO NC 

T 

SPDT 

AS6Q-2Y1 

AS6Q-2Y1P 

LtD Meht 
Contact Contact 
NONC NONC 

rr 


Contact Contact 
NONC NONC 

TT 

DPDT 

AS6Q-2Y2 

AS6Q-2Y2P 

L C R 

N/ 

3-Position 

Maintained 

Contact (^tKt 
NONC NONC 

rr 

Lsft Right 
Contact Contact 

oj* 

LaN Right 
Contact Contact 
NONC NONC 

rr 

DPDT 

AS6Q-3Y2 

AS6Q-3Y2P 

Rectangular 

L R 

V 

2-Position 
Maintained 

NO NC 

r 

/ 

NO NC 

T 

SPDT 

AS6H-2Y1 

AS6H-2Y1P 

LaH Algtit 
Contact Contact 
NONC NONC 

rr 

/ 

Left Right 
Contact Contact 

DPDT 

AS6H-2Y2 

AS6H-2Y2P 

L R C 

V 

3-Position 

Maintained 

Latt Ai«m 
Contact Contact 
NONC NONC 

rr 

Loll Right 
Contact Contact 
NONC NONC 

77 

Laft Right 
Contact Contact 
NONC NONC 

TT 

DPDT 

AS6H-3Y2 

AS6H-3Y2P 


2- & 3-POSmON KEY LOCK SELECTOR SWITCHES 


Shape 

Position 

Contact Position (TOP) 

Contact 

Type No. 

Left 

Center 

Right 

Enclosed Type 
(IP40) 

Oilti|^T^pe 

Round 

L R 

V 

2-Position 

Maintained 

NO NC 

r 

/ 

NO NC 

T 

SPDT 

AS6M-2K1(*) 

AS6M-2K1P(*) 

Laft Right 
Contact Contact 

T! 

/ 

Lift Right 
Contact Contact 
NONC NONC 

TT 

DPDT 

AS6M-2K2(*) 

AS6M-2K2P(*) 

L C R 

V 

3-Position 

Maintained 

L«ll Right 
Contact Contact 
NONC NOW 

Tf 

LM Right 
Contact Contact 
NONC NONC 

ff 

Ltfl Right 
Contact Contact 
NONCtraNC 

ft 

DPDT 

‘ 

AS6M-3K2(*) 

AS6M-3K2P(*) 

Square 

L R 

V 

2-Position 

Maintained 

NO NC 

r 


NO NC 

T 

SPDT 

AS6Q-2K1(*) 

AS6Q-2K1PO 

Contact Contact 


Left Right 
Contact Contact 
NONC NONC 

TT 

DPDT 

AS6Q-2K20 

AS6Q-2K2P(*) 

L C R 

\J/ 

3-Position 
Maintained 

Contact Cwtact 
W^^jC 

Laft Right 
Contact Contact 
NONC NONC 

rr 

LoR Right 
Contact Contact 
NONC NONC 

TT 

DPDT 

AS6Q-3K2(*) 

AS6Q-3K2P(*) 

Rectangular 

L R 

V 

2-Posltipn 

Maintained 

NO NC 

r 


NO NC 

T 

SPDT 

AS6H-2K1(*) 

AS6H-2K1P(*) 

Contact Contact 
NONC NONC 

rr 


Lott Right 
Contact Contact 
NONC NONC 

TT 

DPDT 

AS6H-2K2(*) 

AS6H-2K2P(*) 

L C R 

\/ 

3-Position 

Maintained 

Lott Right 
Contact Contact 
NONC NONC 

TT 

Loft Right 
Contact Contact 
NONC NONC 

TT 

Lott Right 
Conloct Contact 
NONC NONC 

TT 

DPDT 

AS6H-3K2(*) 

AS6H-3K2P{*) 


Ordering Notes: (*) Indicate Key Removeable Position Code: A—All Positions 

B—Removeable Left 
C—Removeable Right 
D —Removeable Center 
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nUnaim Lack Campam/ 


ELECTRICAL RATINGS 
4 AMPS @125 VAC 
2 AMPS @250 VAC 
4 AMPS @ 28V0C 



I jniiiiiiTii IDI-1-“ 

-■J— I 



STANDARD & 20KVDC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 


ELECTRICAL RATINGS 
4 AMPS @125 VAC 
2 AMPS @250 VAC 
4 AMPS @ 28VDC 




STANDARD & 20KVDC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 


ELECTRICAL RATINGS 
4 AMPS @125 VAC 
2 AMPS @250 VAC 
4 AMPS @ 28VDC 




■1 XOPTION 3 

^Option z 
OPTION t 


FOR LOCK DIM’S, REFER TO LQ7. 


A DIvMqn of Tho Eastorn Co. 


ELECTRICAL RATINGS 
5AMPS@115VAC 
5AMPS® 24VAC 



ELECTRICAL RATINGS 
4 AMPS @125 VAC 
2 AMPS @250 VAC 
4AMPS® 28VDC 


STANDARD & 20KVDC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 


ELECTRICAL RATINGS \ 
0.50 AMP @110 VAC 
0.50AMP@110VDC 
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UUmums Lack Company 


S204 


A Division of The Eastern Co. 


ELECTRICAL RATINGS 
4AMPS@125VAC 
2 AMPS @250 VAC 
4AMPS® 28VDC 



LQ7CC 


ELECTRICAL RATINGS 
200 M.A. @ 28VDC 
150 MA@ 115 VAC 




LQ17ZZ 

ELECTRICAL RATINGS 
4AMPS@125VAC 
2 AMPS @250 VAC 
4AMPS® 28VDC 




LQ13CC 

ELECTRICAL RATINGS 
200M.A.@ 28VDC 
150M.A.@115VAC 





STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 


STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 


ELECTRICAL RATINGS 
200 M.A. @ 28VDC 
150M.A.@115VAC 
OR 


ELECTRICAL RATINGS 
4 AMPS @125 VAC 
2 AMPS @250 VAC 
4AMPS® 28VDC 




STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SWITCHES 


STANDARD & 20KVDC ANTI-STATIC 
PROTECTION ROTARY SLIDE SWITCHES 


LQ17CC 

ELECTRICAL RATINGS 
200 M.A. @ 28VDC 
150M.A.@115VAC 




STANDARD & 20KVDC ANTI-STATIC 
PROTECTION CENTER COMMON SA^ITCHES 



Lqi4CC 

ELECTRICAL RATINGS 
200M.A.@ 28VDC 
150 M.A.@115VAC 





^/OPTION 3 
OPTION 2 


World's largest selection of 
switchlocks for standard and 
OEM applications. Varying 
levels of security. Maintaining 
and momentary indexing, 
lengths starting at less than V, 
milliamps to 20 AMPS, single 
and multiple poles, shorting 
and nonshorting contacts, static 
protection to 20 KVDC, quick 
connect, solderlug and PC ter¬ 
minals, L.E.D. indicator iights, 
custom wire harnessing, com¬ 
bination cam/switch lock. 


FOR LOCK DIM’S, REFER TO LQ7CC 
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Keyswitches 


SWITCHES __5100 

XTTSchadow 



Description 

Especially designed for keyboards, ITT key- 
switches present a large choice of dimensions, 
travel* buttons, colours etc. 


KSA/KSD 

KSA miniature keyswitch with low travel, wash¬ 
able, automatic insertable good tactile feed back. 
KSD same family as KSA but with red, green or 
yellow led 2 light pipe form: round Or rectangular, 2 
button form : round or square. 


MD/MDP 

MD module is an inpulse keyswitch with rubber 
dome, MDP with additional button can be used 
directly in a keyboard with low travel and good 
tactile feed back. 


Mechanical data 

KSA 

KSD 

MD 


MDP 

Operating force 

1.3 N ± 25% standard 

1.6 N ± 25% standard 

2.6 N 


2.4 N 

Nominal travel 

0.3mm:r 

0.2mm T 

0.6 mm 


0.3mm 

Maxi travel 

0.8 mm 

0.3 mm 

1.5 mm 


0.5 mm 

Electrical data 

Contact type 

NO 

NO 

NO 


NO 

Contact material 

S (G or reguest) 

S 

S 

G 

S 

Voltage max/min 

50V/20mV 

50 V/5 V 

100 V 

100 V 

100 V 

Switching power 

1 VA 

1 VA 

OVA 

3 VA 

6 VA 

Switching current max/min 

50 mA/1 mA 

50 mA/10 mA 

100 mA 

50 mA 

100 mA 

Contact resistance 

50 mn 

50 mn 

< 10 mn 

< 15 mn 

< 10 mn 

Insulation resistance 

> 105 MH 

> 105 Mn 

> 105 Mn 

> 105 Mn 

> 105 Mn 

Bounce 

1 ms 

5 ms 

< 100 jLts 

< 100 /xs 

< 100 jLts 

Operating life 

105 

105 

106 

5.10® 

2.105 

Climatic data 

Operating temperature 

-40°C + 90°C 

-20°C + 125*^0 

-25°C + 70°C 


Soldering 

250°C ± 5°C/2 sec 

2&fOI2 sec 

235°C/5 sec 



Washing 

Sealed for solvent 
Immersion 


Cleaning by immersion at normal temperature in 
alcohol or freon TF or TE 

Note : N.O.: Normally Open 

S: Silver plated 

Q: Gold plated 

Options 

• KSB: W/0 actuator 

• KSL: long actuator (6.6 mm) 

• KSA: standard version 

Options 

MD 40 for - 

40 + 70°C 



• KSAV: vertical version 

• Different buttons available 

• Special: 3N operating force 
Note: illuminated button KSD are 
compatible with non illuminated KSA 
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Keyswitches 


ITTSchadow 



D6 

Keyswitch with impulse contact, D6 is suitable for 
keyboard with XY matrix. 4 versions of integrated 
button, good tactile feed-back. 

MSL 

Momentary keyswitch sealed too EIA-448-2. Mul¬ 
tiple kecap options and one or two LED’s avail¬ 
able. Gold or Silver contacts. 

DC 60 

Momentary keyswitch for alphanumerical key¬ 
boards. Low profile (16.7 mm). 

Push-push option and spacebar available. 


1.3 N ± 30% 

2.2 N 

0.7N 

0.8 

1.5 mm 

1.5 mm 

0.8 mm 

1.8 mm 

3.2 mm 


NO 

Single Pole Throw NO 


Single Pole Single Throw NO 

S 

Ag 

Au 

Au 

100 V 

12 V 

12 V 

30 V 

6 VA 

360 mW 

180 mW 

1.5W 

100 mA 

30 mA 

15 mA 

50 mA 

< 100 mn 

50 mn 

^75 ma 

^150ma 

105 MO 

^ S.-io Mfi 

2= g.io Ma 

^ 100 Ma 

< 3 ms 

< 15 ms 

< 5 ms 

0.5 ms Norn. 5.0 ms Max. 

2,5.105 

^ 250,000 (at Max. Power) 

10,000,000 (at 250 mV amp Power) 


-20°C + 85°C 

-25X + 70^0 


O^’C to 50*^0 

235°C/5 sec 

Flow soldering 250°C 2 to 4 sec 

Hand solder 260°C 2 sec. Flow solderable 

Board side only 

Washable 


Hand clean freon TF 

Options 

• D6 with shaft 3.3 x 3.3 

• D6 with flat surface 



‘Prevent flux from top side of PCB. 

Restrict top surface of board to 83°C Max 


• D6 with square button □ 7.7 x 7.7 

• D6 with round button 0 9 

• Snap-on button □ 12.4 



ITT Schadow Inc., 8081 Wallace Road, Eden Prairie. MN 55344 • 612/934-4400 
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Push button switches 


ITTSchadow 



Description 

Push button switches family ITT offering large 
possibilities due to 

• button style 

• assembly system 

• contact type 

• travel et.. 


F Series 

These switches offer wide possibilities: 

• up to 10 change overs per module 

• frame up to 23 positions with 5 different pitches 

• patented mechanical indicator buttons. 


PVA 

Rear terminated modular push buttons for PCB 
mounting parallel to the front panel. 

PVA presents low operating force, short travel and 
small sizes. 


Mechanical data 

Number of modules 

1 to 23 

1 to 16 

Pitch between modules 

10-12.5-15-17.5-20 mm 

10-12.5-15 mm 

Maxi travel 

4.7 mm 

2.2 mm 

Operating force 

6 N for C/0,11 N 10 C/0 

PVA1 :120cN PVA2:170cN 


Mechanical function 

Interlocking, interdependent 

PVA1 : Momentary - PVA2 : Push-push 


Release key, push-push 

PVA1, PVA2 : Interlocking, release 

Electrical data 

Number of change over 

2 to 10 

2 

Contact material 

Ag Au 

Ag 

Max voltage 

30 V ~ 30 V ~ 

50 V ~ 

Switching current 

0.5 A 0.04 A 

0.1 A 

Switching power 

15 W 300 mW 

3W 

Contact resistance 

^ 10 mO 20 ma 

< 50 mn 

Voltage between contacts and 

1500 V 

250 V~ 

stability contacts and earth 

1500 V 

500 V ~ 

Insulation resistance between 

^ 103 Mn 

>100Mft 

Operating life 

105 

50,000 

Climatic data 

Operating temperature 

-20°C + 70°C 

-25°C +85°C 

Soldering 

260°C/5 sec max. 

260°C/5 sec. 

Washing 

Sealed contacts 

Sealed contacts 

Note: Changer-Over: C/0 



Silver plated : Ag 



Gold plated : Au 
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Rotary switches 


ITTSchadow 



Description 

ITT, one of the world of products leaders in rotary 
switches present a wide range, easy to use and 
adapt to customer specific requirements. 


RTE 02/03 

Micro-miniature rotary switch with 2 or 3 positions: 

• operation by screw slot or by shaft, or by button 

• Main applications in telephone set, computer or 
electronic controls. 


RTE 10/16 

Microminiature rotary switch for PS board with 
coding function 10 to 16 position operating by slot, 
shaft or button. 


Mechanical data 

RTE 02 

RTE 03 

RTE 10 

RTE 16 

Number of wafer 

1 

1 

1 

1 

Number of pole/wafer 

1 

1 

1 

1 

Number of positions 

2 

3 

10 

16 

Coding 

— 

— 

BCD 

HEX 

Angle between position 

120° 

60° 

36° 

22.5° 

Shaft diameter 

0 4 mm (in shaft version) 

0 4 mm (in shaft version) 


End stop 

Yes 

Yes 

W/0 

W/0 

Wafer material 

Thermoplast. 

Thermoplast. 

Thermoplast. 

Thermoplast. 

Electrical data 

Contact type 

— 

— 


— 

Contact material 

S 

S 

G G 

G 

Max switching power 

0.5 W 

0.5 W 

0.3 W 0.3 W 

0.3 W 

Switching current max/min 

100/1 mA 

100/1 mA 

100/1 mA 

100/1 mA 

Carrying current 

— 

— 


— 

Voltage max/min 

50/2 V 

50/2 V 

30/0.05 V 30/2 V 

30/2 V 

Contact resistance 

50 mn 

50 mO 

100 mft 

100 mft 

Voltage stability between 
contacts and contacts and earth 

500 V RMS 

500 V RMS 

300 V RMS 

300 V RMS 

Insulation resistance between contacts and 
between contacts to earth (500 V CC) 

104 MO 

104 MO 

104 MO 

104 MH 

Number of operations max. 

1500 index. 

1500 index. 

20,000 index. 

20,000 index. 

Climatic data 

Climatical category 

25/85/21 


25/85/21 


Operating temperature 

-40°C + 85°C 


-40°C + 85°C 


Soldering 

Wave 


Wave 


Washing 

W/0 thermal shock 

W/0 thermal shock 


*MBB shorting - BBM : non shorting. Note : S 

= Silver - G = Gold 
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INDEX BY PREFIX NUMBER 


PART NO./SERIES 


DESCRIPTION 


PAGE NO. 


01-365 

01-7 

01-9 

05-1,2, 4 
05-6 


One-light bushing mount, MIL-22885 pushbutton 
One-light bushing mount pushbutton 
Pushbutton caps 
One-light snap-in pushbutton 
One-light snap-in pushbutton 


B*1763 

B*1763 

B*1763 

B*1768 

B*1768 


11 

14 

16 

18 

18 

22 

23 

26 

30 

34-50 

36 

39 

43 

44 
50 

50-21 

55 

60 

61 

65 

70 

71 

72 
76-1 
78 
80 
86 
124 
150 
16X 
17X 


Miniature, 10 Amp, double-break 

20 Amp, double-break 

Sub-miniature, 10.1 Amp, double-break 

Series SE 1022 slide voltage selector & power 

Sub-miniature, 7 Amp, double-break 

Miniature, 10 Amp, double-break 

Mini-Mike, miniature low-level slide 

Sub-miniature, double-pole, 8 Amp 

TO-5 rotary spasaver 

Tapit, miniature pushbutton 

Sub-miniature, triple-pole, 7.5 Amp 

LED miniature low-level pushbutton 

Economite line miniature slide 

Miniature Economite pushbutton 

One & two-light snap-in, panel mount pushbutton 

Power snap-in pushbutton 

Rocker adaptors 

Snap-dome pushbutton dataswitch 

Miniature PC mount pushbutton dataswitch 

Subminiature environment-free, 10 & 15 Amp 

Pushbutton bezel adapter 

Snap-action switch actuator 

Snap-action switch actuator 

Snap-action switch actuator 

Snap-action roller actuator 

Assorted lamps, plungers, caps for pushbuttons 

Pushbutton Series 05 subassemblies 

Mr. Clean, wave solderable miniature slide 

Panel indicators, 16X cutout 

Single-pole lighted & non-lighted rocker 

Double-pole & single-pole lighted & non-lighted rocker 


B*1773 

B*1772 

B*1771 

B*1769 

B*1772 

B*1773 

B*1769 

B*1771 

B*1768 

B*1767 

B*1771 

B*1765 

B*1769 

B*1767 

B*1763 

B*1763 

B*1770 

B*1764 

B*1767 

B.1774 

B*1763 

B*1773 

B*1773 

B*1771 

B*1772 

B*1763-1765, 1768 

B*1768 

B*1769 

B*1770 

B*1770 

B*1770 


APPROVALS switches are available with 

international approvals and these are 
indicated with the following symbols: 


WARRANTY NOTICE 

LIMITED WARRANTY: Seller’s products are warranted for a period of three (3) years 
from date of shipment to be free from defects in material and workmanship, provided 
Buyer, within this warranty period, gives Seller written notice of any claim under this 
warranty and promptly returns the product prepaid in accordance with Seller’s writ¬ 
ten authorization. Seller will, at its sole election thereafter, refund the purchase price 
or repair or replace such product found, under the terms of th is warranty, to be defec¬ 
tive or not within Buyer’s specifications. This warranty does not include, nor does 
Seller assume responsibility for, defects or damage caused by misuse, abuse, alter¬ 
ations, service or repair by others, or failure to properly maintain this product. 
THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESS 
OR IMPLIED. INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FIT¬ 
NESS FOR A PARTICULAR PURPOSE. The remedies stated herein are exclusive 
remedies and Seller shall not be responsible or liable for any indirect, consequential 
or Incidental damages or futher loss of any kind whatsoever. 

In no event, shall seller be responsible under this warranty for product failures relat¬ 
ing to electrical conductivity, where such failure is for reasons outside seller’s control, 
including failures resulting from improper storage or use. 

Seller shall not be responsible for product failures resulting from malfunction of piece 



part components supplied, designed and/or specified by the buyer. Warranty for 
components not manufactured by Seller shall only carry the warranty, if any, of that 
component supplier to the original purchaser. 

The products described in this catalog may be used in a variety of applications. All 
statements, technical information and recommendations are based on tests we 
believe to be reliable, but their accuracy or completeness is not guaranteed. Before 
using a product. Buyer should review applicable codes and standards such as U.L., 
NEMA, CSA, OSH A and others for recommended practices and safety standards in 
the proper use of the products, particularly where personal injury hazards may be 
present. If ITW Switches Engineering can assist you with your application problems 
we urge you to call upon us. However, Buyer shall determine suitability of the product 
for his intended use and Buyer and User assume all risk and liability of every kind in 
connection with such use. Any other statement or recommendation shall not be 
binding or have any force unless in a separate written agreement signed by officers 
of Seller and Manufacturer. 

We reserve the right to modify designs in the course of improvements of the quality of 
our products or extending their field of application or to facilitate production, without 
prior notification. This does not commit us to replace earlier versions. 

© Illinois Tool Works Inc. 1988 
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SERIES 01 


FEATURES 


01-365 



.67 


BUTTONS/BEZELS/LAMPS 


01-700 



.59 


SWITCHES 


01-768 



Inches 


• Momentary or Maintained 

• 1 or 2 poles 

• Form C or Form Z 

• Gold or Silver contacts 

• .110 quick connect terminals 

• Illumination: LED, T- 1^4 flange or screw 
base incandescent lamp 

• Bushing size: ^^ 32 " or %" 

• Ratings: UL-10.1 amps at 125/250 VAC 
CSA~10.0 amps at 125 VAC 

• Series 01-3: Metal bushing and bracket 
assembly 

• Series 01-7: One-piece plastic housing 

• Assortment of lens cap styles and colors 

• Bezel adapter and dress nuts available 

• Versions available to meet the 
requirements of MIL-S-22885/27 


Part Number 

Description 

01-921411 

01-921412 

01-921413 

01-941411 

01-951911 

01-951912 

01-951913 

70-2150 

80-010768 

80-011364 

80-701319 

80-701320 

3 / 4 " sq/white button 

3 / 4 " sq/red button 

3 / 4 " sq/green button 

3 / 4 " rd/white button 

Vs X 1 Vs/white button 
^/a X 1 %/red button 

Vs X 1 Va/green button 
Bezel adapter 

White cylindrical 
momentary plunger 
Wedge base lamp 

Flat black bezel 

Silver bezel 


Part Number 

Bushing 

Lamp Type 

Contacts 

Ckty/Action 

01-365630 

5/8 

Flange 

Silver 

2P Form/Z Mom. 

01-700152 


Red/LED 

Silver 

1P Form Z/Mom. 

01-768230 

5/a 

Flange 

Silver 

2P Form Z/Maln. 


& 


SERIES 50 



BUTTONS 


SWITCHES 


FEATURES 

• Electromechanical and solid state 

• Square, rectangular and indicator only 

versions .. 

• LED or T-1^4 wedge base incandescent 
lamp 

• Circuitry options: SPDT or DPDT 

• Gold or silver contacts 

• Momentary or maintained action 

• Terminals: .110 quick connect or .025 x 
.025 PC board 

• Panel cutouts: Square-.750"; 
Rectangular-.750" x 1.141" 

• Ratings: UL Recognized File No. E27957 
CSA Certified File No. LR42096 

• Three button heights available-. 19", 
.32", & .43" high (above front panel) 

• Variety of button caps: transmitted color, 
insertable legend, dead front, projected 
color and two-color rectangular buttons 
are available. 

• Variety of button cap colors 

• Two-light rectangular switch available 

• Optional center and end barriers 


Part No. 

Switch Type 

Color 

50-51 Cl OG 
50-51 Cl OW 
50-51 FI OG 
50-51 FI OR 

Square 

Square 

Rectangular 

Rectangular 

Green 

White 

Green 

Red 


Part No. 

Lamp Type 

Style 

Terminal 

Circuitry/Action 

50-21BBA2AA 
50-21CBA2AD 
50-21CBA2BA 
50-21CBA3BA 

None 

Incandescent 

Incandescent 

Incandescent 

Square 

Square 

Square 

Square 

. 110 QC 

. 110 QC 

. 110 QC 

PC 

SPDT Silver/Momentary 
DPDT Silver/Maintained 
SPDT Gold/Momentary 
SPDT Gold/Momentary 
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SERIES 60 DATASWITCH 



FEATURES: 

• Circuitry: SPST-NO momentary 

• PCB terminals 

• Switch Is .39" square 

• Square and rectangular buttons; variety of colors 

• Designed for flow soldering and automatic cleaning. Solvents 
must be compatible with ‘ABS’ and glass-loaded ‘Noryl’. 

• Legends can be engraved or printed onto switch tops 

• Contact Rating: 20 ma-35 VDC 


SWITCHES/LED SUPPORT/BUTTONS 


Part No. 

Description 

Coior 

60-1000 

60-3000 

60-4001 

60-4002 

60-4003 

60-4004 

Switch/rectangular button 

LED support only 
Button/square* 

Button/square* 

Button/square* 

Button/square* 

Black 

Red 

Green 

Light Grey 


‘Button caps fit on 60-1000 switch 





Inches 


SERIES 60 PUSHBUTTON KIT 

The ITW Switches Series 60 Pushbutton Kit is now 
available. This kit includes 66 switches (2 styles), 144 caps 
(all colors and sizes) and 60 LED supports which lets you 
build all possible Series 60 combinations. 

No tools needed—all parts snap together quickly! 

To order: 60-KIT 


'TwSwitches 
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SERIES 39 LED MINIATURE 


STANDARD SWITCH 



KEYCAP SWITCH 


■322 ± 0.03 SQ 



FEATURES: 

• Circuitry; SPST-NO-DB 

• Momentary or maintained 

• Bifurcated silver plated contacts 

• Available in LED, lighted, non-iighted and 
inciator only versions 

• Button styles: Standard-lighted & 
non-lighted; Keycap: Square-lighted and 
non-lighted; Rectangular-non-lighted 

• Variety of colored lens and keycaps 

• Standard or Hi-brite LED’s 

• Electrical Rating: .25 amp @ 30 VDC 
max. RES 

• CONNECTOR MOUNTING OPTIONS: 
39-800001-In-line mount connector 
39-800002-Right-angle mount connector 


KEYCAP STYLE BUTTONS 


Part No. 

Lighted 

Color 

80-390101 

Yes* 

White 

80-390102 

Yes* 

Light Grey 

80-390103 

Yes* 

Dark Grey 

80-390104 

Yes* 

Black 

80-390105 

No 

White 

80-390106 

No 

Light Grey 

80-390107 

No 

Dark Grey 

80-390108 

No 

Black 


* Requires light pipe-P/N 80-390100 


PANEL CUTOUT RECOMMENDATIONS 



7.92 ± .08 SQ. 
.312 .003 



10.0 ± .08 MIN. 


r I .390 .003 

OF SWITCH tOF SWITCH 


Maximum panel thickness: 1.78 
.070 


SWITCHES 


Part No. 

Lighted 

Button 

Switch Action 

Color 

Style 

39-12101 

Yes* 

Clear 

Standard 

Momentary 

39-12111 

Yes* 

Red 

Standard 

Momentary 

39-12113 

Yes* 

Green 

Standard 

Momentary 

39-12201 

Yes 

Clear 

Standard 

Momentary 

39-12211 

Yes 

Red 

Standard 

Momentary 

39-12312 

Yes 

Green 

Standard 

Momentary 

39-12413 

Yes 

Yellow 

Standard 

Momentary 

39-12502 

No 

White 

Standard 

Momentary 

39-12503 

No 

Red 

Standard 

Momentary 

39-12509 

No 

Black 

Standard 

Momentary 

39-13113 

Yes* 

Yellow 

Standard 

Maintained 

39-13211 

Yes 

Red 

Standard 

Maintained 

39-22100 

Yes 

— 

Keycap 

Momentary 

39-22500 

No 

— 

Keycap 

Momentary 

39-23100 

Yes 

— 

Keycap 

Maintained 


*LED not included-LED support P/N-80-390003 supplied in bulk 


SQUARE KEYCAP 



Millimeters 

Inches 


RECTANGULAR KEYCAPS 



1 ^ 

.43 


^ 9.4 

.37 

_L 

-- - 

5.6 

- -- 

.22 

"T 


t 

10.4 


.41 





SERIES 39 PUSHBUTTON KIT 

Now available is the ITW Switches SERIES 39 
PUSHBUTTON KIT. This kit is filled with over 300 Series 39 
switches, buttons, keycaps, lightpipes, connectors to 
build hundreds of Series 39 switch combinations. With 
this kit, you can build the switch you need immediately. 

To order: 39-KIT 


/TwSwHches 


6675 W. 


IRVING PARK ROAD • CHICAGO, 


IL 60634 


Other versions are availabie. Call (312) 282-4040 
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SERIES 61 MINIATURE PC MOUNT DATA SWITCH 


Button , \ 
Travel 3.0 i 
.120 Max. 
Contact 4 
Travel 15 i 
.06 


millimeters 

inches 


■^^ 17.3 




FEATURES 

• Infinite flexibility of keytop styles 

• 11 colors as standard 

• Unique light pipe design 

• Tactile feel 

• Short travel 

-• Momentary or alternate 

• Anti-static windows (up to 15KV protection) 
■ • Gold or silver contacts 

• Gamma style button cap also available 

LED SPECIFICATIONS 


TECHNICAL DATA 


CONTACT ARRANGEMENT 

SPOT 

Travel 

Housing and key top material 
Contact Material 

Operati ng Life—momentary 
Operating Life—Alternate 
Temperature range 

s3mm/.12in. 
ABS or Polyester 
Brass + Ni + Ag or Au 
3,000,000 cycles 
500,000 cycles 
-25 + 85‘»C/-13® + 185‘»F 


The above dimensions are for 1V 2 station keycaps. 
For single station keycap substitute 12.3 for 17.3 

.48 .68 



ALPHA 1 

Color 

Red 

Green 

Yellow 

Typical Ratings 




Forward Voltage (v) @ 20 mA 

1.7 

2.2 

2.2 

Intensity (mcd) @ 10mA 

0.8 

5.5 

2.5 

Forward Current (mA) 

40 

30 

20 

Reverse Voltage (v) 

5 

5 

5 


Momentary 

Alternate | 

Gold 

Silver 

Gold 

Silver 

61-101XX00 

61-301XX00 

61-201XX00 

61-401XX00 

61-102XX00 

61-302XX00 

61-202XX00 

61-402XX00 

61-1A1XX0Y2 

61-3A1XX0Y2 

61-2A1XX0Y2 

61-4A1XX0Y2 


Momentary 


Alternate 


61-1A2XX0Y2 61-3A2XX0Y2 61-2A2XX0Y2 61-4A2XX0Y2 


61-105XXY’Y2 61-305XXY1YM61-205XXY1Y2 61-405XXY^Y2 


61-106XXY'Y2 61-306XXY’Y2 6 I- 2 O 6 XXY 1 Y 2 61-406XXY1Y2 


ORDERING INFORMATION 

KEYCAP COLORS 

Where XX 03—Blue 

00—Red 04—Black 

01 — Orange 05—Yellow 

02—Green 06—Light Grey 


07—Dark Grey 
08—White 
09—Brown 
10—Beige 


LEDS 

(Left Position) 
Where Y’ 

0—No LED 

1— Red 

2— Green 

3— Yellow 


(Right or center position) 
Where Y2 
0—No LED 
1 — Red 

2— Green 

3— Yellow 


SERIES TO-5 MINIATURE, SERIES 34 TAPIT™ 
SERIES 44 ECONOMITE® 

SERIES TO-5 " SERIES 34—TAPIT™ SERIES 44—ECONOMITE'^ 



inches 


Part No. 

Switch Type 

Mounting 

Button Height 

Button Color 

034-500-002 

Tapit 

PC 

.09" 

Black 

034-550-001 

TO-5 

PG 

.06" 

Black 

034-550-002 

TO-5 

PC 

.50" 

Black 

034-550-005 

TO-5 

PC 

.15" 

Black 

034-550-006 

TO-5 

PC 

.25" 

Black 

034-550-010 

TO-5 

PC 

.38" 

Black 

034-550-015 

TO-5 

PC 

.19" 

Black 

044-111-011 

Economite 

Panel 

— 

Black 

044-111-021 

Economite 

Panel 

— 

Red 


FEATURES: 

SERIES TO-5 MINIATURE PCB MOUNT 

• Circuit: SPST-NO momentary 

• Gold contacts • PCB mount 

• Life expectancy: in excess of 1,000,000 
actuations 

• Optional panel mounted version with 
threaded bushing available 

• Wide range of actuator lengths and colors 

• Optional vinyl protective boot 

• Temperature range: -30®Cto +65®C 

• Contact Rating: 100 ma 125 VAC 
SERIES 34 MINIATURE TAPir** PCB 

• Circuit: SPST-NO & SPST-NC Form “Z” 
alternate circuits 

• Gold contacts • PCB mount 

• Life expectancy: 5,000,000 actuations 

• Other button colors and lengths available 

• Temperature range; - 40®C to + 100®C 

• Contact Rating: 100 ma 125 VAC 
SERIES 44 MINIATURE ECONOMITE® 

• Contact combinations: SPST-NO & 
SPST-NC 

• Silver or gold contacts 

• Life expectancy: 50,000 actuations 

• Button colors—black, red, green 

• Mounts; % 2 " diameter panel hole 

• Temperature range: - 30®C to + 68®C 

• Contact Rating: Silver—1 amp @125 
VAC 

Gold—500 ma @ 125 VAC 
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B1 switch on this chart is avaibbie wem^ht 
from these iiwSwitches distritnitors: 


Cal Switch Hawk Electronics 

13717 S. Normandie 661 Glenn Avenue 

Gardena, CA 90249 Wheeling, IL 60090 

(213)538-9830 (312)459-4030 


Powell Electronics 
18 W. Forest Avenue 
Englewood, NJ 07631 
(201)894-0800 


Powell Electronics 

Island & Enterprise Avenue 
Philadelphia, PA 19101 
(215) 365-1900 


SERIES 61 PUSHBUTTONS 


Button 

Colors 

0 

Momentary Action 

Alternate Action | 

Non-Lighted 

Lighted:Red LED 

Non-Lighted 

Lighted:Red LED | 































1 







0 



0 



00 


rwi 








0 



0 



'00 



00 






u 










i 11 























Black 

61-1010400 

61-102040 

61-1A10401 

61-1A20401 

61-1050411 

61-1060411 

61-2010400 

61-2020400 

61-2A10401 

61-2A20401 

61-2050411 

61-2060411 

White 

61-1010800 

61-1020800 

61-1A10801 

61-1A20801 

61-1050811 

61-1060811 

61-2010800 

61-2020800 

61-2A10801 

61-2A20801 

61-2050811 

61-2060811 

Light Gray 

61-1010600 

61-1020600 

61-1A10601 

61-1A20601 

61-1050611 

61-1060611 

61-2010600 

61-2020600 

61-2A10601 

61-2A20601 

61-2050611 

61-2060611 

Dark Gray 

61-1010700 

61-1020700 

61-1A10701 

61-1A20701 

61-1050711 

61-1060711 

61-2010700 

61-2020700 

61-2A10701 

61-2A20701 

61-2050711 

61-2060711 

Yellow 

61-1010500 

61-1020500 

61-1A10501 

61-1A20501 

61-1050511 

61-1060511 

61-2010500 

61-2020500 

61-2A10501 

61-2A20501 

61-2050511 

61-2060511 

Red 

61-1010000 

61-1020000 

61-1A10001 

61-1A20001 

61-1050011 

61-1060011 

61-2010000 

61-2020000 

61-2A10001 

61-2A20001 

61-2050011 

61-2060011 

Orange 

61-1010100 

61-1020100 

61-1A10101 

61-1A20101 

61-1050111 

61-1060111 

61-2010100 

61-2020100 

61-2A10101 

61-2A20101 

61-2050111 

61-2060111 

Green 

61-1010200 

61-1020200 

61-1A10201 

61-1A20201 

61-1050211 

61-1060211 

61-2010200 

61-2020200 

61-2A10201 

61-2A20201 

61-2050211 

61-2060211 

Blue 

61-1010300 

61-1020300 

61-1A10301 

61-1A20301 

61-1050311 

61-1060311 

61-2010300 

61-2020300 

61-2A10301 

61-2A20301 

61-2050311 

61-2060311 
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SWITCHES 


5100 


nw 


PUSHBUTTON SWITCHES 


SERIES 05, 05-6 





FEATURES 

• Single and double pole 

• Momentary and maintained action 

• Contacts are silver plated 

• 05 & 05-6: Lighted, non-lighted & indicator only versions. LED or l-Vk wedge base 

incandc ^ent lamp 

05-7: T-13/4 flange base incandescent, non-lighted and neon versions 

• 05 & 05-6: .110 quick disconnect or PC board terminals 

05-7: .187 quick disconnect/solder terminals 

• Circuitry options: 


05—SPST-NO, SPOT, DPST-NO 
05-6 —SPST-NO, DPST-NO, DPDT 
05-7—DPST-NO, SPST-NO 

• Options include: varie^ of colored lens caps, insertable legend buttons, hot stamping and 
pad printing, lens barriers 

• Ratings: 

05 — 1 amp RES, 125 VAC, UL Recognized and CSA Certified 10 MA @ 5VDC 
05-6— 1 or 3 amps @125 VAC max., UL Recognized 

06-7—10 amps @ 125/250 VAC, UL Recognized File No. E27957 and CSA Certified 
LR16388-27 


SWITCHES 


Part No. 

Lamp Type 

Terminal 

Circuitry/Action 

05-115 

incandescent 

.110QC 

SPST-NO/Mom. 

05-125 

incandescent 

.110CX5 

DPST-NO/Mom. 

05-135 

incandescent 

.iiocx: 

SPDT/Mom. 

05-145 

Incandescent 

.110QC 

SPDT/Maint. 

05-165 

incandescent 

PCB 

SPST-NO/Mom. 

05-215 

None 

.110CX) 

SPST-NO/Mom. 

05-235 

None 

.iiocx: 

SPDT/Mom. 

05-265 

None 

PCB 

SPST-NO/Mom. 

05-62115 

None 

.110QC 

SPST-NO/Mom. 

05-62125 

Incandescent 

.110QC 

SPST-NO/Mom. 

05-65125 

Incandescent 

PCB 

SPST-NO/Mom. 


BUTTONS 


Part No. 

Lamp Type 

Color 

Part No. 

Lamp Type 

Color 

80-050007 

Incandescent 

White 

80-050603 

Incandescent 

Red 

80^)50008 

Incandescent 

Red 

80-050604 

Incandescent 

Green 

80-050009 

Incandescent 

Green 

80-050605 

Incandescent 

Blue 

80-050011 

Incandescent 

Yellow 

80-050606 

Incandescent 

Yellow 

80-050011 

LED 

White 




80-050012 

Incandescent 

Amber 




80-050014 

Incandescent 

Clear 

80-050111 

N/A 

White insert 

80-050602 

Incandescent 

White 

80-050113 

N/A 

Green insert 

80-050603 

Incandescent 

Red 




80-050604 

incandescent 

Green 




86-050011 

LED 

White 








SERIES TO-5 SPASAVER 
ROTARY 



Millimeters 

inches 



[IFTEa 
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FEATURES 

• Subminiature package size (.36" diameter) 

• Up to 8 positions at 45® indexing, 1 pole 

• Low energy switch contacts (gold over nickel plating) 

• Glass to metal seated header 

• 0.025" PC terminals on 0.200" bolt circle 

• Shaft diameter 0.170" with flat and slot 

• Shaft length 0.31" or 0.44" from PC board 

• Contact rating: 500 ma @ 125 VAC 

• Life expectancy: in excess of 10,000 operations 

• Options available: Vinyl protective boot and plastic knob 




Part No. 

Positions 

Shaft Length* 

Part No. 

Positions 

Shaft Length* 

030-222-005 

2 

.05" 

030-505-005 

5 

.05" 

030-303-018 

3 

.18" 

030-808-005 

8 

.05" 

030-404-005 

4 

.05" 





*Shaft length measures with no bushing. With busning .30" actuator is flush with top of bushing. 


6675 W. IRVING PARK ROAD • CHICAGO, IL 60634 
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7W SUDE SWITCHES 


MINI MIKE^ 

Miniature Snap-Action Siide 



Inches 

Millimeters 



FEATURES 

• Available in SPST, SPOT, DPDT, Form Z circuits 

• Contacts are hard gold over barrier 

• Terminal types—straight, “T”, right-angle, PC, standoff PC 

• Various actuator lengths 

• Some versions UL recognized 

• Available button heights from .10 to .50 

• Custom actuators, terminals, button colors and hot stamping available 

• Temperature range: -40®C to + 100°C 


Part No. 

Circuit 

Mount 

Height 

Coior 

Rating 

023-021-008 

SPDT 

PC 

.14 

Black 

0.5 amp @ 125 VAC/75 VDC 

023-021-017 

SPST 

Panel 

.20 

Black 

1 amp @ 125 VAC 

023-021-031 

SPST 

PC 

.20 

Black 

1 amp @125 VAC 

023-021-040 

SPST 

PC 

.20 

Black 

1 amp @ 125 VAC 

023-021-105 

SPDT 

PC 

.20 

Black 

250 ma @ 30 VDC 

023-021-112 

SPDT 

Panel 

.20 

Black 

250 ma @ 30 VDC 

023-021-113 

DPDT 

Panel 

.20 

Black 

100 ma @ 125 VAC 

023-021-114 

DPDT 

PC 

.20 

Black 

100 ma @ 125 VAC 

023-021-125 

DPDT 

PC 

.20 

White 

100 ma @ 125 VAC 

023-021-304 

FormZ 

PC 

.14 

Black 

500 ma @ 125 VAC 

029-000-009 

SPST 

PC 

.20 

Black 

250 ma @ 30 VDC/125 VAC 


MR. CLEAN® 

Wave Solderable, Miniature Slide 

.15SQ.^3^ 

.09 TRAVEL 



Millimeters 


FEATURES 

• Surface mount version available 

• Low cost 

• Anti-contamination design 

• Unique 2-piece assembly 

• Gold contacts 

• Insert molded base 

• Standard configurations: SPST, SPOT, DPST, DPDT, Form Z 

• Life expectancy (mechanical): 10,000 actuations 

• Temperature range: -40°C to + 100®C 


Part No. 

Circuit 

Terminal 

Rating 

124-240-020 

SPDT 

PC 

250 ma @ 125 VAC 

124-430-020 

DPDT 

PC 

250 ma @ 125 VAC 

124-440-020 

DPDT 

PC 

250 ma @ 125 VAC 


HOW IT WORKS 

© Insert lower base half into RC. board by hand or with automatic insertion equipment. Then wave solder 
same as other components on board. Clean board In standard manner to remove excess flux. 

® After board is cleaned and dried — simply snap the clean uncontaminated upper switch half in place — by 
hand. No tools, special equipment or orientation needed. 


ECONOMITE® 


Miniature Slide 


Inches 

Millimeters 



FEATURES 

• Available In SPDT, SP 3-position, DPDT, DP 4-position circuits 

• Choice of actuators and terminals 

• Silver plated contacts standard 

• Rating: 125 VAC, 12 VDC resistive 


Part No. 

Circuit 

Current 

Mounting 

Contacts 

043-000-132 

SP 3 pos 

0.3 amp 

PC 

Silver plated 

043-200-227 

DPDT 

0.5 amp 

PC side 

Silver plated 

043-901-121 

SPDT 

0.5 amp 

PC 

Silver plated 


SERIES SE 


Line Voltage Selector 





CEE24 


FEATURES 

• Variety of terminals 

• Top of flush handle stamped to indicate which voltage is selected; various markings available 

• Electrical Life: 10,000 cycles 

• Handle Height: Flush or ^ V 32 

• International Approvals: UL-CSA-VDE-SEV Designed to meet requirements of CEE 
Publication 24 and the lEC 

• Contact Ratings: UL, CSA & SEV-10 amp 125 VAC; 5 amp 250 VAC 

VDE-4A 125 V 2 (0.5)A 250V ~ T85 


Part No. 

Terminals 

Dimensions 

18-000-0016 

Solder 

1.615L X .650W X .625H 

18-000-0019 

Right-angle 

1.030L X .650W X .625H 

18-600-0022 

PC 

1.030L X .650W X .625H 
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SERIES 16X 

Single Pole Lighted 
and Non-Lighted 



Inches 


Millimeters 




FEATURES 

• Snaps into panels from .015" (0.4) to .125" (3.2) thick 

• Recommended cutout: .48" (12.2) x 1.08" (27.4) 

• Wide range of circuits, some VDE approved 

• Variety of incandescent and neon lamps 

• Terminal options—quick connect and solder lugs 

• Variety of colors; including custom 

• Matte or gloss finish • Hot stamping & metal bezels 

• Matching panel lights available • Paddle versions available; non-lighted only 

• Ratings: UL Recognized and CSA Approved 

161 Series: 10A, V 2 HR 125 VAC; 8A, V 2 HR 250 VAC, 10A, 28 VDC 

162 Series: 12A, V 2 HR 125 VAC; 10A, V 2 HR 250 VAC, 12A, 28 VDC 

163 Series: 16A, ^4 HR 125 VAC; 12A, ^4 HR 250 VAC, 16A, 28 VDC 


Part No. 

Rating 

Color 

Circuit 

Lighted or 
Non-Lighted 

Rocker 

Case 

161-009-009 

10A 

White 

Black 

SPST 

Non 

161-029-004 

10A 

Red 

Black 

SPST 

Lighted 

161-029-006 

10A 

Red 

Black 

SPST 

Lighted 

161-029-009 

10A 

Red 

Black 

SPST 

Non 

161-049-006 

10A 

Amber 

Black 

SPST 

Lighted 

161-099-009 

10A 

Black 

Black 

SPST 

Non 

161-099-019 

10A 

Black 

Black 

SPST No mom. 

Non 

161-099-029 

10A 

Black 

Black 

SPOT 

Non 

161-099-069 

10A 

Black 

Black 

SPOT 

Non 

163-029-006 

16A 

Red 

Black 

SPST 

Lighted 

163-099-009 

16A 

Black 

Black 

SPST 

Non 


SERIES 17X 


Double-Pole and Single-Pole 
Lighted and Non-Lighted 



FEATURES 

• Snaps into panels from 0.15" (0.4) to .125" (3.2) thick 

• Recommended cutout: .880" + .005/ - .000 (22.4) x 1.080" ± .005 (27.4) 

• Wide range of circuits, some VDE approved 

• Variety of incandescent and neon lamps 

• Terminal options—quick connect and solder lugs 

• Variety of colors; including custom • Hot stamping & metal bezels 

• Matching panel lights available • Paddle versions available; non-lighted only 

• Ratings: UL Recognized and CSA Approved 

171 Series: 10A, V 2 HR 125 VAC; 8A, V 2 HP, 250 VAC, 10A, 28 VDC 

172 Series: 12A, V 2 HP, 125 VAC; 10A, V 2 HR 250 VAC, 12A, 28 VDC 

173 Series: 16A, ^4 HP, 125 VAC; 12A, ^4 HR 250 VAC, 16A, 28 VDC 


Part No. 

Rating 

Color 

Circuit 

Lighted or 
Non-Lighted 

Rocker 

Case 

171-009-109 

10A 

White 

Black 

SPST 

Non 

171-029-109 

10A 

Red 

Black 

SPST 

Non 

171-099-109 

10A 

Black 

Black 

SPST 

Non 

171-099-129 

10A 

Black 

Black 

SPOT 

Non 


Millimeters 


M <8 


SERIES 150 



These indicators matches the 16X and 17X series rocker and paddle switches. 
Features for the pane! indicators are the same as the 16X and 17X series. 


Part No. 

Terminal 

Color 

Lamp 

Lens 

Case 

150-009-109 

Slip-on 

White 

Black 

125V neon 

150-029-109 

Slip-on 

Red 

Black 

125 V neon 

150-049-109 

Slip-on 

Amber 

Black 

125V neon 


/mSwHdies 


6615 W. IRVING PARK ROAD • CHICAGO, IL 60634 
Other versions are available. Call (312) 282-4040 


B-1770 


For manufacturers’ sales offices, see yellow pages 


EEM1989 














5100 


SWITCHES 


5100 


iTW 


BASIC SNAP-ACTION 
SWITCHES 


TYPE 16 





MIL 

Spec 


Millimeters 

Inches 


SPECIFICATIONS 


Part 

Number 

Circuit 

Temperature 

index 

Contacts 

Fine 

Silver 

Gold 

Plated 

16-104 

SPOT 
Form Z 

To 275® F Ambient 

X 


16-1042 

To 400° F Ambient® 

X 


16-188051 


Ref. MS 25476-1 


X 


FEATURES 

• Features the Butterfly® double-break momentary mechanism 

• Wide variety of terminal configurations and styles 

• Gold plated or silver contacts standard 

• Variety of actuators available 

• Ratings: UL Recognized at 10.1 Amps @ 125/250 VAC; CSA Certified at 10.1 Amps @ 

125/250 VAC 

• 16-188051 meets requirements of MS25476-1; 16-388051 meets requirements of 
MS27217-2; 488051 meets requirements of MS27217-1 


ELECTRICAL RATINGS @ 28 VDC 


Pretravel: .050 max. 

Overtravel; .012 min. 

Operating Force:5 oz. + 3 oz. - 2 oz. 
Release Force: 2 oz. min. 

Movement Differential: .020 ± .005 
Movement Differential 
Type 16-403 Only: .012 ± .005 




Sea Level 

70,000 Feet 

Form C 

Res. 

10 

10 

2 Circuit 

Ind.‘ 

3 

1.5 


Lamp 

3 

— 

Form Z 

Res. 

10 Amps 

10 Amps 

2 Circuit 

Ind.‘ 

5 Amps 

2 Amps 


Lamp 

3 Amps 

— 


*UR = .026 


Part 

Number 

Circuit 

Temperature 

Index 

Contacts 

Fine 

Silver 

Gold 

Plated 

16-404 

16-40401 

SPOT 
Form Z 

To 275° F Ambient 

X 

X 

16-40402 

To 400° F Ambient 

X 


16-430112 

SPDT-DB 
Form Z 

To 185°F Ambient 


X 

16-488051 


Ref. MS 27217-1 


X 

16-504 

SPOT 

FormZ 

To 275° F Ambient 

X 



Part 

Number 

Circuit 

Temperature 

Index 

Contacts 

Fine 

Silver 

Gold 

Plated 

16-204 

SPOT 
Form Z 

To 275° F Ambient 

X 


16-304 

To 275° F Ambient 

X 


16-388051 


Ref. MS 27217-2 


X 

16-403 

SPOT 
Form C 

To 275° F Ambient 

X 



TYPE 26 FEATURES 



, 6.4/.25 

V 


I 1.16 



MIL 

Spec 


Millimeter s 

Inches 


• DPDT (Form ZZ) contact arrangement 

• Provides the option of controlling up to 
4 isolated circuits 

• May be wired externally to provide two 
commons to form standard DPDT (Form 
CC) switch 

• Standard contacts are fine silver or gold 
plated 

• End or side solder terminals 

• Variety of actuators available 

• Ratings: UL Recognized File No. E27957 
8 Amps @ 125/250 VAC 75-80% PF 

• 26-888051 and 26-988051 meets 
requirements of MIL-S-8805/77 


MECHANICAL CHARACTERISTICS 


Pretravel: .050 max. Overtravel: .012 min. Operating Force: 12 + 4oz. 
Release Force: 5oz. min. Movement Differential: .020-i-.010 -.005 


Part No. 

Circuitry 

Simultaneity 

Contact 

Material 

Terminal 

26-804 

26-904 

26-888051 

26-988051 

DPDT-DB (Form ZZ) 

Simultaneous‘ 

Simultaneous‘ 

Ref. M 8805/77-001 
Ref. M 8805/77-002 

Silver 

Silver 

Gold Plated 
Gold Plated 

End Solder 
Side Solder 
End Solder 
Side Solder 


‘Within .004" of plunger travel 


TYPE 36 



FEATURES 

• Uses three momentary double-break 
Butterly® switching mechanisms; 
3PDT-DB Form ZZZ 

• Standard contacts are fine silver or gold 
plated 

• End or side solder terminals 

• Variety of actuators available 

• Ratings: UL Recognized File No. 

E27957 7.5 Amps @ 125/250 
VAC 75-80% PF 

• Meets requirements of MIL-S-8805/78 


MECHANICAL CHARACTERISTICS 

Pretravel: .050 max. 

Overtravel: .012 min. 

Operating Force: 16 ± 4oz. 

Release Force: 4 oz. min. 

Movement Differential: .020 + .010 


Part No. 

Circuitry 

Simultaneity 

Contact 

Material 

Terminal 

36-604 

3 PDT-DB (ZZZ) 

Simultaneous ‘ 

Silver 

End Solder 


‘Within .004" of plunger travel 


ACTUATORS NOTE: Characteristics may vary depending on type of basic switch used in assembly 


Actuator P/N 
& Style 

Switch 

Series 

Oper. 

Force 

Release 

Force 

Pretravel 

Over-travel 

Movement 

Diff. 

76-1200 

16 

4oz max 

1 oz min 

.125 max 

.025 min 

.045 ±.011 

Roller Lever 

26 

8oz max 

1 'k oz min 

.130 max 

.025 min 

.054 ± .022 


36 

12 oz max 

1 oz min 

.125 max 

.025 min 

.055 ± .022 

76-1203 

Roller Lever 

16 

2.5 oz max 

1 oz min 

.125 max 

.025 min 

.045 ±.011 

76-1210 

16 

2.5 oz max 

1 oz min 

.125 max 

.025 min 

.047 ±.013 

Lever 

26 

7 oz max 

2 oz min 

.155 max 

.025 min 

.065 max 


36 

9 oz max 

2 oz min 

.155 max 

.025 min 

.065 max 

76-1220 

Short Roller 

16 

5 -f 3 oz 
- 2ozmin 

2 oz min 

.050 max 

.023 min 

.020 ± .005 

Lever 

26 

16 oz max 

5 oz min 

.050 max 

.012 min 

.020 + .010 
-.005 


36 

16 ±4oz 

4 oz min 

.050 max 

.012 min 

.020 + .010 
-.005 

76-1420 

16 

1.5 oz max 

10 grams min 

.312 max 

.080 min 

.135 ±.035 

Long Lever 

26 

2 V 2 oz max 

ife oz min 

.450 max 

.030 min 

.200 max 

36 

3V2 oz max 

oz min 

.450 max 

.030 min 

.200 max 
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5100 


SWITCHES 


5100 



BASIC SNAP-ACTION 
SWITCHES 


TYPE 18 


Sub-Miniature, 7 Amp 
Doubie-Break 

“A” 



MECHANICAL CHARACTERISTICS 


Operating Force: 
Release Force: 
Pretravel: 

Overtravel: 

Movement Differential; 


5 +3oz. - 2oz. 
Vk oz. min. 
.030 max. 
.006 min. 
.015 ± .005 




MIL 

Spec 


FEATURES 

•Single-pole, double-break 

• Utilizes Butterfly® double-break mechanism 

• Gold plated contacts, solder lug or PC terminals are standard 

• 18-488051 meets requirements of MIL-S-8805/78 

• Ratings: UL Recognized File No. E27957, 7 Amps 125/250 VAC 75-80% PF 


CHARACTERISTICS 


“A” 

Dimension 

Electrical 

Rating 

Current 

Pretravel 

Over- 

Travel 

Operating 

Force 

Release 

Force 

Movement 

Differential 

Qfi + 0.00 
j.yb _o .,3 

Form 

XorY 

7 amps 
125/250 VAC 

8 amps 
28VDCIND 

Max. 

Min. 

142 +1^ Grams 

42qm.... 

0.46 ±0.20 

■ICC + .000 

-.003 

Form 

Z 

4 amps 
125/250 VAC 
damps 

28 VDC IND 

.035 

.006 

5 l|oz. 

1.5 oz 

.018 ±.008 

5.08 

.200 

Single Ckt 
Form Z 

2-Circuit 
Form Z 

8 amp. RES. 

7 amp IND. 

28 VDC 

5 amp RES. 

3 amp IND. 

28 VDC 

.030 Max. 

.006 Min. 

5 1 oz. 

l^feoz. Min. 

.015 ±.005 


SPECIFICATIONS 


Part No. 

Contact 

Arrangement 

Contacts 

Terminals 

18-40421 

SPDT-DB 

Gold 

Solder 


FormZ 

Plated 

Lug 

18-488051 

MS27257-1 

Gold 

Solder 


Form Z 

Plated 

Lug 


ACTUATOR FOR TYPE 18 



78-3000 

78-3000 Spring Lever Actuator. Integral with 
Mounting Bracket. 


MECHANICAL CHARACTERISTICS 


Pretravel: 

Overtravel: 

Movement Differential: 
Operating Force: 
Release Force: 
Operating Point: 


.125" max. 
.030" min. 
.030 ±.015 
6 ± 2 oz. 
2 oz. min. 
.325 ±.030 



78-3100 

78-3100 Pivot Roller. For cam and slide 
operation. 


MECHANICAL CHARACTERISTICS 


Pretravel: 

Overtravel: 

Movement Differential: 
Operating Force: 
Release Force: 
Operating Point: 


.125" max. 
.030" min. 
.035 ±.015 
6 ±2oz. 
2 oz. min. 
.560 ±.030 


TYPE 14 

20 Amp, Double-Break 



.808 ±. 013 
OPER. PT. 


Millimeters 

Inches 


1.80 




MIL 

Spec 


FEATURES 

• Designed to handle loads up to 20 amps 

• Features Butterly® double-break mechanism 

• Available in standard and heavy duty mounting, with basic button, overtravel plunger or 
pivoted lever actuators 

• Sealed button version also available 

• Semirefractory contacts and offset #6 screw type terminals with cup washers are standard 

• Ratings: UL Recognized File No. E27957, 20 Amps @ 125/250/480 VAC. 75-80% PF; CSA 

Certified No. 16388, 1 HP, 125 VAC, 2 HP 250 VAC 


Part No. 

Circuitry 

Mounting 

Terminal 

Operating 

Force 

Release 

Force 

Pre- 

Travel 

Over- 

Travel 

Standard 

Movement 

Differential 

Operating 

Point 

Actuator 

Style 

14-124 

SPDT-DB 
Form Z 

Standard 


12± 

3oz. 

4 oz. 

Min. 

.074 

Max. 

.030 

Min. 

.020 ± 

.007 


Standard 

Button 

Actuator 

14-324 

SPDT-DB 

FormZ 

Standard 


12± 

3oz. 

4 oz. 

Min. 

.074 

Max. 

.219 

Min. 

.020 ± 

.007 


Overtravel 

Panel 

Mount 

14-724 

SPDT-DB 

FormZ 

Standard 

#6 Screw 
with Cup 
Washer 

5± 

2oz. 

2oz. 

Min. 

.156 

Max. 

.060 

Min. 

.046-F 
.012 

1.406± 

.031 

Roller 

Lever 

Actuator 

14-72403 

SPDT-DB 
Form Z 

Screw 

— 

5± 

2oz. 

57 grams 
Min. 

.156 

Max. 

.060 

Min. 

.046 ± 

.017 

1.406± 

.034 

Roller 

Lever 


Switches 
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5100 


SWITCHES 


5100 


''TW 


BASIC SNAP^ACTION 
SWITCHES 


TYPE 11 

Miniature, 10 Amp, Double-Break 



.61 

Miillimeters 

Inches 


6A 
^.25 




MIL 

Spec 


FEATURES 

• Available in standard and low force momentary action, as well as reset action 

• Fine silver contacts are standard; Gold plated contacts also available 

• Wide variety of terminals and actuators 

• Ratings: UL Recognized File No. E27957; CSA File No. 16388 

• 11-388051 meets requirements of MIL-S-8805/11 

ELECTRICAL CHARACTERISTICS 


Circuity 

125/250 VAC 

28 VDC 

SPST-DB 

N.C. (Form Y) 
or N.O. (Form X) 

10 amp (75-80% PF) 

1/2 HP 125 VAC 

3/4 HP 250 VAC 

10 amp IND. 

15 amp RES. 

SPDT-DB 
(Form Z) 


SPDT-SB 
(Form C) 

4 amp iND. 

6 amp RES. 


SPECIFICATIONS 


Part No. 

Circuit 

Terminai 

11-102 

11-104 

11-114 

11-204 

11-304 

11-314 

11-504 

11-388051 

SPST-DB N.O. (Form X) 
SPDT-DB (Form Z) 
SPDT-DB (Form Z) 
SPDT-DB (Form Z) 
SPDT-DB (Form Z) 
SPDT-DB (Form Z) 
SPDT-DB (Form Z) 
SPDT-DB (Form Z)* 

End Solder 

End Solder 

End Solder 
#4 Screw 

Side Solder 

Side Solder 

Quick Disconnect .250 
Side Solder 


MECHANICAL CHARACTERISTICS ACTUATORS MECHANICAL CHARACTERISTICS* * 


Pretravel: .050 max. 

Overtravel: .015 min. 

Operating Force: 8 ± 3 oz. 

Release Force: 4 oz. min. 
Movement Differential: .020 ± .007 




Operating 

Release 

Pre- 

Over- 

Movement 

Operating 

Part No. 

Actuator 

Force 

Force 

Travel 

Travel 

Differential 

Point 

71-1040 

Roller 

3.5 oz. 

2 oz. 

.093 

.062 

.030 

.671 

Lever 

Max. 

Min. 

Max. 

Min. 

.015 

±.031 

71-2010 

Over 

8oz. 

4 oz. 

.050 

.215 

.020 

.828 

Travel 

±3oz. 

Min. 

Max. 

Min. 

.005 

±.015 


“Mechanical characteristics when used with Basic Switch 11-104 


TYPE 22 


FEATURES 


Miniature 10 Amp, Double-Break 

12.7 



• Contains two individual switching elements which function simultaneously (within .004" of 
plunger travel) 

• Fine silver contacts are standard; Gold plated contacts also available 

• Wide variety of terminals styles and actuators 

• Ratings: UL Recognized File No. E27957,10 Amps @ 125/250 VAC, 75-80% PF V 2 HP @ 

125 VAC, 3/4 HP @ 250 VAC 

• MIL-S-8805/15 listed units available 


ELECTRICAL CHARACTERISTICS 


Circuity 

Voltage 

Current 

DPST-DBN.O. or N.C. 

(Form XX or YY) 

28VDC 

15 amp RES. 

10 amp IND. 

DPDT-DB 
(Form ZZ) 

28VDC j 

10 amp RES. 

7 amp IND. 


SPECIFICATIONS 




MIL 

Spec 


Inches 


MECHANICAL CHARACTERISTICS 

Pretravel: .060 max. 

Overtravel: .015 min. 

Operating Force: 17 ± 5 oz. 

Release Force: 4 oz. min. 

Movement Differential: .030 ± .009 
Terminals: Solder (side or end) 

#4 screw V 4 " quick disconnect 


Part No. 

Circuit 

Terminal 

22-104 

22-202 

22-204 

22-304 

22-504 

DPDT-DB (Form ZZ) 
DPST-DB N.O. (XX) 
DPDT-DB (Form ZZ) 
DPDT-DB (Form ZZ) 
DPDT-DB (Form ZZ) 

End Solder 
#4 Screw 
#4 Screw 

Side Solder 

V 4 " Quick Disconnect 


ACTUATORS-MECHANICAL CHARACTERISTICS* 


Part No. 

Actuator 

Operating 

Force 

Release 

Force 

Pre- 

Travel 

Over- 

Travel 

Movement 

Differential 

Operating 

Point 

72-2080 

Over 

Travel (2)* 

17± 

4 oz. 

.060 

.215 

.030 

.828 


Plunger 

5 oz. 

Min. 

Max. 

Min. 

±.007 

.031 


(1) * when used with 22-104 Basic Switch or 22-204 Basic Switch 

(2) * when used with 22-304 Basic Switch 
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5100 


SWITCHES 


5100 


TW 


:&aiilPSiMeHES:: 


TYPE 65 


FEATURES 



MIL 

Spec 


• Ratings up to 15 amps resistive @ 28 VDC 

• Provides the ruggedness and reliability to meet demands of industrial & military 
applications 

• Available with variety of basic switches: Type 11, Type 16, Type 22 

• Meets the (watertight) requirements per MIL-S-8805 enclosure design symbol 3 

• Wide choice of circuitry, actuators and mountings 

• Optional electrical connections—solder, quick disconnect or screw terminals 

• Wire leads with or without connectors or plugs 

• Temperature range for standard units - 65®F to + 185°F 

SUBMINIATURE SEALED SWITCHES 
(SOLDER LUG TERMINALS STANDARD) 


Part No. 

Actuator 

Circuitry 

P.T. 

O.T. 

O.F. 

R.F. 

M.O. 

65-2010 

Pin 

Plunger 

SPDT-DB 
Form Z 

.050 

max. 

.012 

min. 

24 ± 

8 oz. 

8 oz. 
min. 

.010-.030 

65-3010 

Roller 

Lever 

SPDT-DB 
Form Z 

.120 

max. 

.025 

min. 

16oz. 

max. 

5oz. 

min. 

;058 max 


Over 

SPDT-DB 

.070 

.187 

.025 

8 oz. 

.020 ± 

65-4010 

Travel 

Form Z 

max. 

min. 

max. 

min. 

.010 

65-4012 

Over 

SPDT-DB 

.070 

.187 

2V4lb. 

8oz. 

.010-.030 

Travel 

Form Z 

max. 

min. 

max. 

min. 

max. 


Electrical Ratings: 5AIND — 28 VDC 5A RES — 125, 250 VAC 


MINIATURE SEALED SWITCHES 


Part No. 

Actuator 

Circuitry 

P.T. 

O.T. 

O.F. 

R.F. 

65-430098 

Over Travel 

SPDT-DB 

Form Z 

.070 

max. 

.140 

min. 

4.8 lb. 
max. 

1.8 lb. 
min. 


Electrical Ratings: 7.5A IND, 15A RES —28VDC 10A RES —125, 250 VAC 


BASIC SWITCH KIT 



The ITW Switches Basic Switch Kit is now available. It is filled with 9 different 
styles of Type 16 basic switches and 4 different Type 76 actuators. Many 
different variations can be built using the basic switches and the actuator parts 
(44 switches and 24 actuators & hardware). 

To order: ask for 16-KIT 


Switches 
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5100 


SWITCHES 


5100 


Pushwheel Codeswitches 



IVO Industries manufactures a full line of pushwheel codeswitch products for the OEM 
market. As listed below, our switches are available in a variety of sizes and codes, and with 
our assortment of accessories, you will be able to design custom assemblies for each appli¬ 
cation. Feel free to call for more specific product information and/or technical support. 


Front Mount 

Model 

Cutout Dimensions 


C002 

7.62 X 14.0 mm 


C003 

7.62 X 22.5 mm 


coos 

10.0x31.0 mm 


C006 

8.0 X 31.0 mm 

Rear Mount 

C022 

7.62 X 14.0 mm 


C055 

10.0 X 30.5 mm 


C077 

8.0 X 19.0 mm 


C088 

8.9 X 25.4 mm 


Rear Mount w/ right angle connection 

C222 7.62x 14.00 mm 

C777 8.0 x 19.0 mm 


Codes: 

BCD Decimal 0-9 

BCD Complement BCD + Comp. 

Hexadecimal Plus/minus 

Other standard versions available upon request 

Methods of Connection: 

Solder Pin Edge Contacts 
Plug in Connector 

Accessories: 

Sideplates 
Spacers 


Blank housings 
installed diodes 


Technical Data: 

Contact material 
Circuit board 
Max. current 
Rated current 
Operating voltage 
Contact resistance 
Insulation resistance 
Operating life 
tions 


Au, Ag, Cu 
Au 

0.5 A- 
1 -100 mA- 
max. 50V- 
100 m ohm 
10^ Mohm 
max. 10® opera- 



IVO Industries Inc. 201 industrial way west, Eatontown, NJ 07724 Tel.1-800-932-0489 Fax(201)542-2938 

Call for Immediate engineering assistance, exact price, delivery. Many other models available. 
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SWITCHES 


5100 



1901-A EAST CARNEGIE AVE., SANTA ANA, CA 92705 

714/250-8770 • (800) JAE-PART (523-7278) • FAX (714) 250-8957 • TELEX; 681-438 (JAE US) 


^Electronics, Inc. 


ROTARY DIP SWITCHES 41J/42J SERIES 


SPECIFICATIONS: 

No. of switching positions: 10,16 positions • Life: 10,000 detent 
operations min. • Operating force: 300 g-cm max. at rotor 
center • Operating temperature range: -10°C to +60°C • 
Storage temperature range: -25°C to +75°C • Max. 
recommended non-switching load: 100 mA at 50 VDC • Max. 
recommended switching load • 100 mA at 5 VDC • Dielectric 
withstanding voltage: • 200 Vrms for one minute • Insulation 
resistance: 1000 megohms min. • Switch circuit resistance: 

100 milliohms max. (10 mA 5 VDC) • Weight: 1 gram (Approx.) 

• Materials: Housing: Nylon; Contact: Phosphor bronze, gold 
over nickel; PC disk: Glass epoxy, gold over nickel • Dielectric 
withstanding voltage: 250 Vrms for one minute • Weight: 

0.9 gram (Approx.). 

SWITCH MODEL No.: 


Model No. 

Code Description 

Rotor 

Color 

No. of 
Positions 

Truth 

Table 

41J02G 

BCD 1-2-4-8 

Orange 

10 

B02 

41J12G 

BCD 1-2-4-8 Complement 

Yellow 

10 

C12 

41J34G 

Binary 1-2-4-8, 1 -- 9, 

A F Marking 

Orange 

16 

B07 

41J41G 

Binary 1-2-4-8, 1 -- 9, 

Yellow 

16 

C16 


^ F, Marking Complement 


Model No. 

42J02G 

42J12G 

42J34G 

42J41G 


Code Description 

BCD 1-2-4-8 _ 

Binary 1-2-4-8 Complement 

Binary 1-2-4-8 _ 

BCD 1-2-4-8 Complement 


No. of Housing Rotor 
Positions Color Color 


OUTLINE DIMENSIONS 
INCHES (mm) 


41J-~16 POSITION 


-16 POSITION 


(7.62 ±.20) i- 
.100 ±.008 
(2.54 ±.20) 


2'** .006 ±.0008 
(.15 ±.02) 


The oblique line area is 
' sealed with epoxy resin. 


10 POSITION 


Sealing tape 
is attached 
in this area. 


5 .006 ±.0008 in U - 

" " (.15 ±.02) 024 ±.004 

(.6 ±. 10 ) 


+ om I 1 1 oblique line area is 

(2-54 —20)1 14 ' sealed with epoxy resin. 

.100 ±.0081I 

(2.54 ±.20)^^- 


10 POSITION 


SLIDE-DIP SWITCHES 


5*D 


SERIES 


OUTLINE DIMENSIONS 
INCHES (mm) 


FEATURES 

• Low profile slide-DIP switch 

• Conforms to TO-116 standard 1C packages (51D and 52D) 

• Machine-insertable with standard automatic Insertion 
equipment 

• Recessed actuator types (51D), raised actuator types (52D) 
and right angle types (53D) available for virtually all 
applications 

• Factory-sealed with removable, heat-resistant polyester tape 
to withstand automatic solder and cleaning processes 

ORDERING INFORMATION 


XXD-XX XX 


i STROKE 0.039 
I ( 1 . 0 ) 


0.142 ±0.008 
(3.6 ±0.2) 


0.146 ±0.008 ^ 
(3.7 ±0.2) 0.1P 



51D: Recessed actuator type 
52D; Raised actuator type 
63D: Right angle type 

Number of poles: 02-1 ^ 


Blank: Without seal tape (51D and 520) 

Bottom ON without seal tape (53D) 
01: With seal tape (51D and 52D) 

Bottom ON with seal tape (53D) 

02. Bottom OFF without seal tape (53D) 
03: Bottom OFF with seal tape (53D) 

For other requirements, consult JAE. 


SPECIFICATIONS: 

Number of poles: 2-10 • Contact Rating: Switching Load: 

100 mA at 50 VDC max. • Non-switching Load: 100 mA at 
5 VDC max. • Minimum Switching Load: 10A at 5 VDC min. 

• Contact Resistance: 100 MD at 1mA, 5 VDC max. • insuiation 
Resistance: 1()p0 at 100 VDC • Dieiectric Withstanding 
Voltage: 500 VDC for 1 minute • Operating Force: 600g max. 
Resistance to Soldering Heat: Solder Bath: 260^C, 

10 sec. • Hand Solder: 350°C, 3 sec. • Solderability: 235°C, 

2 sec. • Operating Temperature Ranoe: -25°C-+70°C 

• Storage Temperature Range: — 40°C-+85°C 

• Life: 2000/pole min. • Materials: Contact: Phosphor bronze, 
gold over nickel • Actuator: Nylon 94HB • Housing: PBT 94V-0. 




1 2 3 4 5 6 7 8 

il i/ i/ A/(!)/ (i/ i/ 1; 


HOLE PATTERN 


"B” ±0.004 (OTT 
Tolerance in Inches (mm) 


< ±0.004 (0.1) 
(x+0.0020 (0.05) 


2 

3 

4 

5 

6 

7 

8 

9 

10 

0.263 

0.363 

0.463 

0.563 

0.663 

0.763 

0.863 

0.963 

1.063 

(6.68) 

(9.22) 

(11.76) 

(14.30) 

(16.84) 

(19.38) 

(21.92) 

(24.46) 

(27.00) 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

(2.54) 

(5.08) 

(7.62) 

(10.16) 

(12.70) 

(15.24) 

(17.78) 

(20.32) 

(22.86) 
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5100 


. ||_ 1901-A east CARNEGIE AVE., SANTA ANA, CA 92705 

^ 714/250-8770 • (800) JAE-PART (523-7278) • FAX (714) 250-8957 • TELEX; 681-438 (JAE US) 


tJAE Electronics, Inc. 

DIGITAL THUMBWHEEL SWITCHES 


SPECIFICATIONS: 

No. of switching positions: 10 positions • Life: 250,000 detent • 
Operating force: 400g (max.) • Operating temperature range: 
-25°C to +70°C • Storage temperature range: -40C° to 
+ 100°C • Dielectric withstanding voltage: 500 Vrms for one 
minute • Insulation resistance: 1000 megohms (100 VDC) • 
Switch circuit resistance: 0.100 ohms max. initial; 0.200 ohms 
max. after life test • Weight: 3 grams (Approx.) • Standard 
color: Black • Electrical ratings: Max. recommended non¬ 
switching load: 3A at 28 VDC; Max. recommended switching 
load: 0.125A at 28 VDC; Min. recommended switching load: 
10 /wA at 0.020 VDC • Materials: Housing: Black nylon; Metal 
contacts: Phosphor bronze for spring, gold over nickel; Circuit 
disk: Glass, epoxy, gold over nickel; Dummy pin: Tin-plated 
phosphor bronze. 


SWITCH MODEL No.: 


Model No. 

Code Description 

Number of Positions 

22J**01G 

DECIMAL 

10 

22J**02G 

BCD 1-2-4-8 

10 

22J**12G 

BCD 1-2-4-8 Complement Only 

10 

22J**28G 

BCD 1-2-4-8 with Complement 

10 

22J**56G 

BCD 1-2-4-8 with Separate Common 
To Not True Bits 

10 

22J**11G 

2 Pole Repeating -f and — 

10 


** To complete model number, replace ** with Orientation Number. 





::^2. ’ 


ip 


■terminals gin 
.08 Thickness x .025 wide 
(.20t X .64w) 





. LAYOUT 

.500 REF ,050 ±.003 DIA. 



^.100 ±.004 ■“ 
(2.54 ±.10) 
T-WHEEL SIDE 




.175 ±.004 
(4.45 ±.10) 


.500 REF .050 ±.003 DIA. 


-h(12.7)H /(1.27 

1^1! 


!-.800 ±.004-1 
(20.30 ±.10) 
T-WHEEL SIDE 


Si ^ 

'.o7l ±.004 DIA. 
(1.80 ±.10) 


Tolerances in inches (mm) 
xxxt .010 ( 1 .25) 


TACTILE-PUSH SWITCHES 61/62T SERIES 


OUTLINE DIMENSIONS 
INCHES (mm) 


SPECIFICATIONS: 

No. of switching positions: 62T Series: SPST Momentary • 

Max. recommended switching load: 61T Series: 30 mA at 
12 VDC • Min. recommended switching ioad: 0.1 mA 5 VDC • 
Contact bounce: 61T Series: 4 msec, max.; 62T Series: 10 msec, 
max. • Contact resistance: 100m ohms max. at 1 mA 5 VDC • 
Insulation resistance: 100 meg ohms min. at 250 VDC • 
Dielectric withstanding voltage: 250 Vrms for one minute • 
Operating force/Stroke: 61T Series: 140 ±30g/0.010 ^ 0.018; 
62T Series: 110 30g/0.010 ±0.004 • Resistance to solder heat: 
Solder bath 260°C 5 sec.; Hand solder 350°C 3 sec. • 
Solderability: Solder bath 230°C 2 sec.; Hand solder 230°C 
6 sec. • Shock: 61T Series: 20G. 11 ms; 62T Series: 50G. 11 ms 
• Operating temperature range: -25°C -f70°C • Storage 

temperature range: -40°C +80°C • Life: 61T Series: 

1.000.000; 62T Series: 300.000 • Materials: Contact: Phosphor 
bronze, silver; Pusher: 15% GF PBT; Housing: 15% GF PBT. 


61 T SERIES 


* 0.472,0.197 
(12) (5.0) 



0.492 ±a004? . 

(12.5 ±0.1) .551+0.039 0- 
- 0.020 
(14 -FI) 

-0.5) 


62 T SERIES 





PANEL SWITCHES 


FP5 


SERIES 


SPECIFICATIONS: 

No. of switching positions: 1 SPST • Life: 1,000,000 cycles per 
key • Contact ratings: 300 mA, 12 VDC • Contact resistance: 

1 ohm max. • Contact bounce: 4 millisecond max. • Key travel: 
0.3 to 0.5mm (0.01 to 0.02) • Key operating force: 150 ±40g • 
Insulation resistance: 100 megohms min. at 100 VDC • 
Dielectric withstanding voltage: 250 Vrms for 1 minute • 
Operating temperature range: -30°C to +70°C • Storage 
temperature range: -40°C to -l-80°C. 

STRUCTURE: ■ ^ , 

Graphic overlay 
Neoprene rubber 
Plastic or steel housing 




OUTLINE DIMENSIONS 
INCHES (mm) 


•- PC board 

"TACTILE-PUSH" switch LED 1C or another electronic parts 



FOR COMPLETE ORDERING INFORMATION CONSULT FACTORY 
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Series “A” Miniature Rotary Seiector Switches 


QPL MIL-S-3786 


Series 

A-15 


Series 

A-20 


Series 

A-22 


Series 

A-30 


Max. Positions: 24 
Body Diameter: 2" 



Max. Positions: 18 
Body Diameter: 2" 


Wi 



Max. Positions: 16 
Body Diameter: 1.5" 


> TOTALLY ENCLOSED 

> EXPLOSION PROOF 


ELECTRICAL RATING: 

5 amps 115 V ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc ind. 
A15-1 Series 1 poie/deck 
A15>2 Series 2 pole/deck 
A15-3 Series 3 pole/deck 
A15-4 Series 4 poie/deck 
A15-6 Series 6 poie/deck 


ELECTRICAL RATING: 

5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc ind. 


Avaiiabie oniy in singie poie 
per deck construction. 


ELECTRICAL RATING: 

5 amps 115 V ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 


A22-1 Series 1 poie/deck 

A22-2 Series 2 poie/deck 

A22-4 Series 4 poie/deck 


ELECTRICAL RATING: 

2 amps 115 v ac Res. 
1 amp 28 V dc Res. 
0.5 amp 28 v dc Ind. 
A30-1 Series 1 poie/deck 


A30-2 Series 
A30-3 Series 
A30-4 Series 
A30-6 Series 


2 poie/deck 

3 poie/deck 

4 poie/deck 
6 poie/deck 


Series 

A-36 


Series 

A-45 


Series 

A-60 


Series 

A-90 


Max. Positions: 12 
Body Diameter: 1.036" 


36 °^ 


Max. Positions: 10 
Body Diameter: 1.036" 


45°4j0SSI 


Max. Positions: 8 
Body Diameter: 1.036" 


3ii°sii^ii 


Max. Positions: 6 
Body Diameter: 1.036" 


"M” Series 
See MIL-S-3786/4 


ELECTRICAL RATING: 

5 amps 115 V ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 
A36-1 Series 1 poie/deck 

A36-2 Series 2 poie/deck 


“M” Series 
See MIL-S-3786/4 


ELECTRICAL RATING: 

5 amps 115 V ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 
A45-1 Series 1 poie/deck 
A45-2 Series 2 poie/deck 

“M” Series 
See MIL-S-3786/4 


ELECTRICAL RATING: 

5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available only in single pole 
per deck construction. 

“M" Series See MIL-S-3786/4 




Max. Positions: 4 
Body Diameter: 1.036" 


ELECTRICAL RATING: 

\ 5 amps 115 V ac Res. 

I 5 amps 28 v dc Res. 

2.5 amps 28 v dc Ind. 

Available only in single pole 
per deck construction. 

“M” Series See MIL-S-3786/4 





irectly interchangeable with 
“A” Series above. 

ADJUSTABLE STOPS 


Max. Positions: AA30-12 AA36-10 AA45-8 

Body Dia.: 1.036" Meets MIL-S-3786 


CORPORATION 


Series “B” Micro-Miniature 
Rotary Seiector Switches 

• TOTALLY ENCLOSED • EXPLOSION PROOF 

• UNITIZED CONSTRUCTION 


All switches offer maximum pro¬ 
tection against radio frequency 
interference. 

Body Diameter: .623" 

Electrical Rating Continuous: 

8 amps at 28 v dc 
Switching Rate: 

0 to 0.25 amp resistive 
0 to 28 V dc 
0 to 0.25 amp resistive 
0 to 115 V ac 
0 to 0.12 amp inductive 
0 to 28 V dc 


Series 

B-30 


' tm 


Torque: 5 to 9"* ounces 
Contact Resistance: 

.005 ohms average 
Insulation Resistance: 

100,000 megohms minimum at 
100 volts 

10,000 megohms minimum at 
500 volts 

Designed and Built to meet the 
environmental and functional 
requirements of MIL-S-3786 


B30-1 Series 1 poie/deck 
B30-2 Series 2 poie/deck 
B30-3 Series 3 poie/deck 


Series 

B-36 


Series 

B-45 


Max. Positions: 12 
Body Diameter: .623" 


Max. Positions: 10 
Body Diameter: .623" 


45°^ 


Max. Positions: 8 
Body Diameter: .623" 


"M" Series 
See MIL-S-3786/13 


B36-1 Series 
B36-2 Series 


1 poie/deck 

2 poie/deck 


“M" Series 
See MIL-S-3786/13 


B45-1 Series 1 poie/deck 
B45-2 Series 2 poie/deck 

“M" Series 
See MIL-S-3786/13 


Typical Unique Applications of 
Janco Rotaiy Switches 



DOUBLE MOMENTARY ACTION 

Push button switch designed for grip 
stick applications. Actuation to first 
momentary detented position closes first 
circuit. Second detented position com¬ 
pletes second circuit. 


FEATURES UNIQUE ON-OFF OPERATION 

Actuated by pulling knob out and rotating to 
“on" positions. While In “on" positions, cir¬ 
cuitry cannot be shut off until knob is re¬ 
turned to “off" position and depressed. 



MASTER COMMUNICATIONS SWITCH 

Provides standard coded outputs and 
offers unique switching functions by 
longitudinal shaft movement. Momentary 
or maintained contact positions actuated 
by pulling shaft. 


JET ENGINE START SWITCH 

Knob is depressed and contacts are held in by 
the solenoid. After jet engine reaches desired 
RPM, system removes power disengaging 
solenoid. Lighted knob indicates function. 



•JANCO CORPORATION 

Box 3038 • 3111 Winona Ave., Burbank, CA 91504 • (818) 846-1800 • TWX #910-498-2701 • FAX #818-842-3396 


B-1778 


For manufacturers’ sales offices, see yellow pages 


EEM1989 


























5100 


SWITCHES 


5100 


Series “C” Rotary Selector Switches 


Series 

C-22 


22Vi 


Max. Positions: 16 
Body Diameter: 3" 


Series 

C-30 


Max. Positions: 11 plus off 
Body Diameter: 2.180" 


Series 

C-36 


Max. Positions: 9 plus off 
Body Diameter: 2.375" 


Series 

C-45 



Max. Positions: 7 plus off 
Body Diameter: 1.93" 


Series 

C-90 


Max. Positions: 4 
Body Diameter: 2.12" 
Screw terminals only. 


ELECTRICAL RATING: 

I 10 amps 115 V ac Res. 
p 10 amps 28 V dc Res. 

6 amps 28 v dc Ind. 
Available only in single pole 
per deck construction. 

Screw terminals only. 


ELECTRICAL RATING: 

10 amps 115 V ac Res. 
10 amps 28 V dc Res. 
5 amps 28 V dc Ind. 
C30-1 Series 1 pole/deck 
C30-3 Series 3 pole/deck 
Screw terminals only. 


I ELECTRICAL RATING: 

f 10 amps 115 V ac Res. 

10 amps 28 V dc Res. 

5 amps 28 v dc Ind. 

Available only in single pole 
per deck construction. 

Screw terminals only. 


ELECTRICAL RATING: 

10 amps 115 V ac Res. 
10 amps 28 V dc Res. 
5 amps 28 v dc Ind. 
C45-1 Series 1 pole/deck 

C45-2 Series 2 pole/deck 

Screw terminals only. 


ELECTRICAL RATING: 

1 pole construction: 

15 amps Res. 115 v ac 
15 amps Res. 28 v dc 
10 amps Ind. 28 v dc 

2 pole construction 

7.5 amps Res. 115 v ac 
7.5 amps Res. 28 v dc 
5 amps Ind. 28 v dc 
C90-1 Series 1 pole/deck 
C90-2 Series 2 pole/deck 


Series “E" Rotary Selector Switches 


MINIATURE 


MINIATURE 



MINIATURE 


EA45 

45° 

8 

EA36 

36° 

10 

EA30 

30° 

12 

EA22 

22° 

16 

EB45 

45° 

8 

EB36 

36° 

10 

EB30 

30° 

12 

EC45 

45° 

8 

EC36 

36° 

10 

EC30 

30° 

12 

EC22 

22° 

16 

EC18 

18° 

20 

EC15 

15° 

24 


30° 

12 

ED 

36° 

10 


45° 

8 


30° 

12 

EE 

36° 

10 


45° 

8 


PRINTED 

CIRCUIT 


• Totally enclosed, 
explosion proof. 

• Printed circuit 
construction. 

• Make and break: 
.125 amp Res. @ 

28 V dc 

.125 amp Res. @ 
115 V ac 
.05 amp Ind. @ 

28 vdc 

• All standard codes 
available. 

• Current carrying 
capacity, 3 amps 
continuous. 

• Will meet or exceed 
the environmental 
requirements of 
MIL-S-3786 and 
MIL-S-22710. 


• 0 ring sealed shaft 
available 

• For "ED" and “EE” 
Series, .100 Amp Res. 
at 115 VAC or at 28 
Vdc. 


CORPORATION 


Since 

1947 


Series “D” Pushbutton Rotary Switches 

QPL MIL-S-22710 

FEATURES: • Totally enclosed, explosion proof. • Printed-circuit 
construction. • Black or white numbers on black or white background 
indicate switch positions (black numbers on white background for 
lighted switches). • All standard codes available. Available in 8, 10, 
12 or 16 positions. • Plastic covered buttons, available in black, red, 

green, yellow, white or 
blue. 

MAKE AND BREAK 

.125 amp res. at 28 
V dc and 115 v ac 
.05 amp ind. at 
28 vdc 

PUSH FORCE: 

55 oz. max. 

CONTACT RESISTANCE: 

Initial .100 ohms 
After life .160 ohms 

LIFE: 

50,000 cycles 
Cycle consists of 
720° rotation 

INSULATION 
RESISTANCE: 

5,000 megohms 

ALTITUDE: 

70,000 ft. 

TEMPERATURE RANGE: 

-65°C to +85°C 

PLUNGER TRAVEL: 

.180 approx. 

DIELECTRIC STRENGTH: 

750 volts RMS 

WEIGHT: 

Vz oz. approx. 



GENERAL SPECIFICATIONS 

All switches offer maximum protection 
against radio frequency interference. 
ELECTRICAL RATING: 

Carry 10 amps continuous. 

Make and Break — see individual 
switch data. 

VOLTAGE DROP: 

0.1 volt or less at rated amperage. 
Initial Contact Resistance: .003 ohm. 

LIFE: 

10,000 double cycles make and 
break rated amperage. 

TORQUE: 

1 to 3 inch lbs. 

SWITCHES DESIGNED AND BUILT 
IN ACCDRDANCE WITH THE 
FOLLOWING SPECS.: 

MIL-S-6807 (rotary switches enclosed) 
MIL-S-3786 (rotary switches) 
MIL-E-5272 (environmental testing) 


ON MOST OF THE 
SWITCHES LISTED, THE 
FOLLOWING FEATURES 
ARE AVAILABLE: 

• 0-ring Shaft and 
Panel Seal 

• Combination of Decks 

• Bridging contacts 

• Momentary positions 

• Isolated positions 

• Adjustable stops 

• Solenoid driven 

• Keylock 

• Gang switches 

• Concentric shaft 
switches 


ELECTRICAL HARDWARE PRODUCTS FOR AIRCRAFT: 


External Ammeter Shunts IV1IL-S-61-B 

Flexible Bus Assemblies 

Bus Bars • Bonding Jumpers 


JANCO CORPORATION 
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r^LRMB INDUSTRIES. INC. 

RO. Box 25110, Portland, Oregon 97225 • 503/297-8878 • FAX; 503/297-8879 

^ (§• ^ (D® (D ( 


nniiiioLVENO 

□®C0M[TTI 



PLEASE SEE SECTION 2460 FOR ADDITIONAL 
LAMB/MOLVENO COMETTI PRODUCTS. 


A1,A4 SERIES 
Rating: 3, 6, 10,15 A/120VAC 
Temp:65C/UL&CSA 
105 C/European 
Colors: Standard: Red, Black, 
Brown and White 
Others available on request 
Functions: SPST, SPOT, 
Momentaries, 
illuminated AC/DC 


A2 SERIES 

Rating: 3, 6, 10, 15 A/120VAC 
Temp: 65C/UL&CSA 
105C / European 
Colors: Standard: Red, Black, 
Brown and White. 

Others available on request 
Functions: SPST, SPOT, 
Momentaries, 
illuminated AC/DC 


B1, B4 SERIES 

Rating: 4, 10, 16, 20 A/120VAC 
Temp: 65C / UL & CSA 
105C/European 
Colors: Standard: Red, Black, 
Brown and White. 

Others available on request 
Functions: SPST, SPOT, MOM. 

DPST, DPDT IN B4, 
Illuminated AC/DC 


B2 SERIES 

Rating: 4, 10,16, 20 A/120VAC 
Temp: 65C / UL & CSA 
105 C / European 
Colors: Standard: Red, Black, 
Brown and White. 

Others available on request 
Functions: SPST, SPDT, 
Momentaries, 
Illuminated AC or DC 


SCM SERIES 

Rating: 3, 10, 16A/120VAC 
Temp: 65C/UL &CSA 
105C/European 
Colors: Standard: Red, Black, 
Brown and White. 

Others available on request 
Functions: SPST, SPDT, and 
Momentaries, 
illuminated AC/DC 


ALL DIMENSIONS IN MILLIMETERS 
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^ LnMB INDUSTRIESJNC, 

P.O. Box 25110, Portland, Oregon 97225 • 503/297-8878 • FAX; 503/297-8879 


ITIDMOIVENO 

□®COII(IETTI 





P SERIES 

Rating: 2, 6, 10A/250VAC 
Temp: 125C / European 
(UL/CSA Pending) 

Colors: Standard: Black, 

and White. Other colors 
available on request 
Functions: SPST 

SPL60 SERIES 
Rating: 1.5 or 16 A/250VAC 
Temp: 65C UL/CSA 
Colors: Standard: Black 

Body, Red, Amber, Green, 
Lens. Other colors 
on request. 

Functions: SPOT, DPST 

illuminated or non 

SPL61,62 SERIES 

Rating: 1 .5 or 1 6 A/250VAC 
Temp: 65C UL/CSA 
Colors: Standard: Black 

Body, Red, Green, Amber, 
White, Yellow lenses. Others 
available. 

Functions: SPOT, DPDT 

illuminated or non. 

SPL63 SERIES 
Rating: 1.5 or 16 A/250VAC 
Temp: 65C UL/CSA 
Colors: Standard: Black 

Body. Red, Green, Amber, 
White, Yellow lenses. Others 
available. 

Functions: SPOT, DPDT 

illuminated or non. 

SCL SERIES 
Rating: 6 AMPS/250VAC 
Temp: 125C European 

(UL/CSA Pending) 
Thermoplastic or Thermosetting 
available. 

Functions: DPDT up to 
5 positions. 

SCR SERIES 

Rating: 2 or 10 A/250VAC 
Temp: 125C European. 

(UL/CSA Pending) 

Shaft available. 

Functions: DP up to 6 
positions. 
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CABLE PRODUCTS 


FEATURING: Ultimate design. 
Cable strain relief prevents tearing. 


MODEL 


LGT/MTRS 


LGT/FT 


1-9 


10-24 25-99 



CABLE DETAIL 


DIA. ».500- 

4 Twisted Pairs 
Aluminum Mylar 
Drain Wire 
Copper Braid 
8 Twisted Pairs 
Aluminum Mylar 
Drain Wire 
Copper Braid 
Outer Cover 


4 SHIELDS 



IEEE-488 Cables - Afeel or Exceed Strict Shielding Requirements 

L-COM General Piupose Interface Bus Cables aie design^ and bdlt to the latest IEEE- 
488 Standaid, covering ''Interface for Programmable Instramoitation". Extreme care 
has be^ given to provide a caUe that's extr^nely flexible with plated die cast connector 
housing ^kI a better than average strain relief to prev^ the (^le from coming i^art 
wh^ balding at sharp angles. This is a common fault with many GPIB cables in the 
market today and L-COM has definitely reserved this problem! 

IEEE-488 Cables are used to facilitate interconnection of programmable measurement 
and instrumentation devices to form an integrated system. These c^es are designed to 
minimize cross talk between signal lines, susceptibility to external noise and 
transmission of signals to external environments. Our GPIB Cables are directly 
interchangeable with: H-P, AMP, and An^henol equival^ts. 

Deluxe IEEE-488 Cables - Built with No Compromise In Quality or Longevity 


CIB24-M 



CIB24-03M 

0.3 

1.09 

59.50 

56.52 

53.55 

CIB24-06M 

0.5 

1.64 

60.50 

57.48 

54.45 

CIB24-1M 

1.0 

3.28 

63.00 

59.85 

56.70 

CIB24-2M 

2.0 

6.56 

68.00 

64.60 

61.20 

CIB24-3M 

3.0 

9.84 

73.00 

69.35 

65.70 

CIB24-4M 

4.0 

13.12 

78.00 

74.10 

70.20 

CIB24-5M 

5.0 

16.40 

83.00 

78.85 

74.70 

CIB24-6M 

6.0 

19.68 

88.00 

83.60 

79.20 

CIB24-8M 

8.0 

26.24 

103.00 

97.85 

92.70 

CIB24-10M 

10.0 

32.80 

118.00 

112.10 

106.20 

CIB24-15M 

15.0 

49.20 

148.00 

140.60 

133.20 

Deluxe IEEE-488 Cables - 

Built to ’No Glare** 

Specs for 

Specific 

Industries 

We were urged to produce 

a series of IEEE-488 cables to resolve the problem of "glare" vdien used in tl 


vicimty of video cameras, ^c. As a result, our best GPIB cables have be^ modified to include black and 
anodized cast metal connectors and bkek interconnecting cable. Now in stock in six basic lengths. See 
above for specifics oi this cable (CIB2[4 Series) whidi has 4 shields and is part of our premium line. 


CIB24-1 MB 

1.0 

3.28 

63.50 

60.33 

57.15 

CIB24-2MB 

2.0 

6.56 

68.50 

65.08 

61.65 

CIB24-3MB 

3.0 

9.84 

73.50 

69.83 

66.15 

CIB24-4MB 

4.0 

13.12 

78.50 

74.58 

70.65 

CIB24-5MB 

5.0 

16.40 

83.50 

79.33 

75.15 

CIB24-6MB 

6.0 

19.68 

88.50 

84.08 

79.65 



CABLE DETAIL 


DIA. = .355- 
8 Conductor 
8 Twisted Pairs 
Aluminum Mylar 
Copper Braid 
Drain Wire 
Outer Cover 


IEEE-488 Cables - Fully Shielded with Molded Terminations 

L-COM offers a second approach to complete the Interface Bus Cable System. 
Shielding that is not as stringent as in the CIB24 Series, but adequate for most 
applicatiems. Featuring all-molded connector aids, wWdi contribute to a long life 
expectancy, ar^ are impervious to breakage at the point where the cable enters the 
connector housing. Considerable savings can be realized in vedume applications. 

Molded IEEE-488 Cables - Same Entry as Leading Makers 

The CMB Cable Series meets all standards of the IEEE-488 interface, conforms with 
traditional mounting procedure and is directly compatible with H-P, Amp and 
Amphenol. By traditioi^ standards our cables conform electrically aid physically with 
the cable entrance always approadiing from the same diiection as illustrated in Rgure A 
at right 


CMB24-05M 

0.5 

1.64 

40.00 

38.00 

36.00 

CMB24-1M 

1.0 

3.28 

42.00 

39.90 

37.80 

CMB24-2M 

2.0 

6.56 

46.00 

43.70 

41.40 

CMB24-3M 

3.0 

9.84 

50.00 

47.50 

45.00 

CMB24^M 

4.0 

13.12 

54.00 

51.30 

48.60 

CMB24-5M 

5.0 

16.40 

58.00 

55.10 

52.20 

CMB24-6M 

6.0 

19.68 

62.00 

58.90 

55.80 



Interconnection Guidelines when using IEEE-488 cables: (1) Total number of devices is 15 
or less. (2) Total length of all cables used does not exceed 2 meters times the number of devices 
connected, or up to a maximum of 20 meters. (3) It's recommended that not more than 3 connectors be 
stacked on top of eadi otl^r, the resulting ca^eveied structure can cause damage. Damage can be 
minimized by using L-COM Multi-Tt^ bus strips (next pg) and (4) Lock screws finger tightened only. 


1755 Osgood Street, 

N. Andover, MA 01845 


Orders Only: 

800-343-1455 


Tel: (508) 682-6936 
Fax: (508) 689-9484 
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MODEL 


DESCRIPTION 


ENTRY 


IEEE-488 Accessories - Carefully Study These New & Useful GPIB Products 

L-COM is fiist to offer a full line of GPIB accessory products to the industry. Some of these innovative 
compon^its are proprietary, a direct result of listening to instrum^taticxi engineers and technicians. We 
believe that you could also find these accessaries useful in your day-to-day test or production endeavors. 
Fabricated from the best materials for a long and useful life, these p^ucts ^vill mate perfectly with all our 
GFEB Cables and equivalents. 

Bulkhead Adaptor - Most Orderly Way to Feed IEEE-488 Cables Thru Panels 

These bulldiead adaptors were tooled and made available because of a need by design and test engineers. 
This adaptor provides a simplified means of passing a IEEE-488 cable between isolation walls and will 
also provide access to a console work table. Two basic models are available. The "BA" version has a 
conventional male/female «itiy whereas the "BF" version has two female witries ^^ch allows more than 
one cable to be mounted piggy-back on both sides of the panel. 

CIB24BA Male - Female. Bulkhead Adaptor A 24.50 23.28 22.05 

CIB24BF Female - Female, Bulkhead Adaptor A 26.50 25.18 23.85 

CIB24BFR Female - Female, Reverse Entry B 26.50 25.18 23.85 

Reverse Adaptors - Change Cable Direction 180^ to Expedlate Wiring 

Normally when an attempt is made to mate and extend two standard IEEE-488 cables, the result is that the 
cables tend to go m the same direction as shown in sketch "A" (right). These adaptors will properly orient 
the two cables so as to be in line as shown in sketch "B". AU metal construction. 


Ibcoiri 


CIB24XR Male - Female, 180° Reverse Adaptor B 
CIB24XFR Female-Female, 180° Rev. Adaptor B 


Connector Extender - This Handy Device Provides 1 Inch Added Clearance 

Our extaider is sometimes used to provide a one inch extension allowing a cable that extra margin to clear 
adjoining test apparatus, and to avoid sharp cable bending which may cause permanent damage. 


CIB24X 


Male - Female Extension Adaptor 


Connector Covers - Protect Against Contamination, Physical Damage RFI 

A cast metal cover that mates to the female end only. This cover has many uses such as in production or 
shipping to protect against dirt or damage to the exposed connector. In the lab, it provides the added 
service of warning, identifying, or limiting the ports accessibility. One piece cast ^uminum construction 
with two machine screws whi^ are captivated to prevent loss, (^antity pricing available upon request. 

CIB24C Metal Cover, Mates Female GPIB Connectors 4.50 4.28 4.05 

CIB24CB Metal Cover, As Above but Black Rnish 4.50 4.28 4.05 

Right Angle Adaptor - Change Cable Direction 90° and Avoid Tight Bends 

This adaptor is handy to have and to use whatever the cable directicm needs to be turned 90° to avoid 
obstacles that demand sharp bends in cable placement 

CIM24RA Male - Female, Right Angle Adaptor 28.00 26.60 25.20 

Multi-Tap Bus Strip - Allows a Safe and Orderly Cable Placement Method 

Minimize the hazard of piggy-backing and breakage of IEEE-488 connector plugs and sockets. Four or 
eight female connectors with locking stand-offs accept GPIB cables on a single plane. All connectors are 
wired in parallel. Siii^lify and expedite instrumoit relocations and diangeovers. Mount the Multi-T^ on 
any flat surface or rest on a bench. Built of heavy chrome plated steel and totally shielded to minimize 
RFl/EMI disturbances. Comes with rubber feet and optional mounting brackets. 


CIB24MT 4 Ganged IEEE-488 Receptacles 

CIB24MT2 8 Ganged IEEE-488 Receptacles 


78.50 

159.50 


74.58 

151.53 


70.65 

143.55 


ENTRY 


ENTRY 



Rack Mounted Multi-Tap Bus Strip - Organizes Multlf^e Interconnections 

A standard 3-1/2" x 19" rack panel containing an eight outlet IEEE-488 distribution panel. This eliminates 
tangled interconnection cabling so common in GPIB bus systems. Minimizes the iieed to piggyback 
IEfe-488 connectors and prevents breakage due to leveragii^. Other boiefits include; improv^ cabling, 
easy tracing of cables and simplified instmment relocation or changeova:s. 

PR35MT2 8 Ganged Receptacles on Rack Panel 180.00 171.00 P.U.R. 

CUSTOM: L-COM is willing to customize GPIB cables to mea your specific needs. 
Furthermore, we're in an excellent position to offer our services for Ae development and ^ 

fabrication of custom accessory IEEE-488 products. We aim to maintain our lead jMsition -- 
and to continue our development pace by working with engineers to help us define and 
achieve many other new product ob^ctives. 


1755 Osgood Street, 

N. Andover, MA 01845 


Orders Only: 

800-343-1455 


Tel: (508) 682-6936 
Fax: (508) 689-9484 


■ ® 1 

kcom 
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Lucas Ledex Keyboard, Security, & Code Switches'" 


Keylite® keyboard switches-comprehensive line of 
tactile feel momentary or latching switches for solder 
mounting on boards, shown at right. Many choices of 
12 or 17 mm size, shape, color, LEDs. Request catalog. 
Elastomeric pushbutton-miniature 9 and 12 mm 
pushbuttons for snap fit board mounting after soldering 
is completed. Request catalog. 

Keyloc® rotary security switches-6 position key oper¬ 
ated rotary switch, 22 mm dia., 10 colors, 1024 combina¬ 
tions and variations. Request catalog. 

Subminiature rotary code switches-panel or PC 

board mount with extreme reliability and wide code 
capability. Std. variations include binary and hex, with 
up to 4 pole 8 way capability. Request catalog. 



’Manufactured by Lucas NSF of England, marketed by Lucas Ledex Inc. 

Series 75 Switches* 

Also available in watertight version. 



Series 75-SL 

Series 75-SL (watertight) 

Series 75-PC 

Series 75-PC (watertight) 

iimm 

Makrolon 

Durethan BKV 

Makrolon 

Durethan BKV 


Thermosetting plastic 

Thermosetting plastic 

Durethan BKV 

Thermosetting plastic 


Makrolon 

Makrolon 

Makrolon 

Makrolon 


Cylinder lock with 4 
operating positions and 3 keys 


Cylinder lock with 4 
operating positions and 3 keys 



2.5 mm (.1") 

2.5 mm (.1") 

2;5 mm (.1") 

2.5 mm (.1") 


3 to 5 N (10.8 oz. to 

18 oz.) max. 

3 to 6.5 N (650p) 

(10.8 to 23.4 oz.) 

3 N (10.8 oz.) 

3N(10.8oz.) 


Spring-loaded silver contacts, 
non-shorting 


Self-cleaning bridging contact, 

5fx gold plated 

Self-cleaning bridging contact, 
8/u. gold plated 


Momentary >2 x 10® 

Push-Push >1x10® 


Momentary >2 x 10^ 

Push-Push >1x10® 



4 amps at 250 VAC 


250 mA @ 50 VAC or DC 



.53 oz. max. (lockable latching pushbutton 1.4 oz. max.) 

.53 oz. max. 




For detailed specifications, request literature. ’Licensee rights by Rafi of West Germany. 


Series RF15/19 Flat Panel Switches* 




Actuotor 

'Cm' 

Bellector 

Lens 

Spring Contact 

l^edCostoct 


Oarfenl 

PBT 

(Pocan) 

Polycarbonate 

(Makrolon) 

PBT 

(Pocan) 

_ 

PMMA 

(Resarit) 

Au Model X12 CrNi 177 

1.5 )Lt Au (contact material): 
Connection material 4... 
8/xSnPb60/40: 

Ag model X12 CrNi 177 

5 fx Ag (contact material): 
Connection material A... 

BIX Ag 

Cu Zn 28 T A3. 2 IX Ni, 

IX Au (contact material): 
Connection material A... 

8 in Sn Pb 60/40: 
AgModelCuZn28F43, 

2 ju. Ni, 5 /u. Au 
(contact material). 

Connection material 0.5 /u. Ag 

42V-AU 

60VAg 

100 mA~ Au 
250 mA Ag 


Fbr further information, request literature. ’Licensee rights by Rafi of West Germany. 


Lucas Ledex 




Lucas Ledex Inc. 

P.O. Box 427 

Vandalia, Ohio 45377-0427 U.S.A. 


Phone: 613-898-3621 
TWXH’elex: 6874241, 6874243 
FAX: 513-898-8624 
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Rotary Manual Switches 



206 

208 

210 

212 

304 

306 

312 

404 

406 

412 

504 

506 

512 

524 


6P60°T 

8P45°T 

10P36°T 

12P3Cr“T 

4P90OT 

6P60“T 

12P30“T 

4P90“T 

6P60°T 

12P30°T 

4P90°T 

6P60°T 

12P30°T 

24P15°T 

Cembiaotionk 

6 

4 

5 

6 

2 

6 

6 

2 

6 

7 

2 

6 

7 

8 


Brass, Silver Solid Silver 

plated 

lA/ 28VDC 2A/28VDC 

.5A/110VAC lA/llOVAC 

5A 5A 

1000 volts, contact to contact 
500 volts when contacts are 
insulated back to back 


Coatcicf retimes 

Carry 

Dielectric 


Brass, Silver Solid Silver 

plated 

.6A/28VDC 1A/28VDC 

.25/llOVAC .5A/110VAC 

6A 5A 

750 volts, contact to contact 



Fbr more information, request literature. 

Stepping Switches (Stock Models) 

Specifications 




4 

6 

8 

10 

10 

12 

12 


3P4T 

2P6T 

3P8T 

IPIOT 

2P10T 

1P12T 

1P12T 


4 

5 

2 

7 

4 

5 

9 


notch 

notch 

notch 

notch 

notch 

notch 

notch 

AddMondi circuit 

Oft contpol deck 

1P4T 

1P6T 

iP8T 





''' 

13P4T 

11P6T 

7P8T 

7P10T 

8P10T 

5P12T 

9P12T 

^''1' 

5 

5 

5 

5 

5 

5 

10 










2.5 (0.5) 

2.5 (0.5) 

2.5 (0.6) 

2.6 (0.5) 

2,5 (0.5) 

2,5 (0,5) 

5(1) 


1000 

1000 

1000 

1000 

1000 

1000 

1000 

humlated boc^-to^bockcllipift 

500 

500 

500 

500 

500 

500 

500 

Conte coiedleiedfcdc ; 

1200VRMS 

1200VRMS 

1200VRMS 

1200VRMS 

1200VRMS 

lOOOVRMS 

1200VRMS 

' . Wetgiil 

6oz. 

6‘/2 0Z. 

1 lb. 4 oz. 

1 lb. 6 oz. 

1 lb, 41/2 oz. 

7 oz. 

1 lb. 4 oz, 


For more information, request literature. 



Packaged Switches (Stock Models) 


deck 

13P2T 

18P2T 

22P2T 

35P2T 

39P3T 

40P2T 

Opemiliig Voltage 

28VDC 

28VDC 

28VDC 

28VDC 

28VDC 

28VDC 

Curreoi grated coil 

voltage 

2.5 amps 

3.5 amps 

3.5 amps 

5 amps 

5.7 amps 

3,6 amps 

Coil Duty Cf ole 

1/10 

1/10 

1/10 

1/10 

1/10 

1/4 


1000 

1200 

1200 

1200 

1200 

1200 

Cofiiesistaace# 

20^c<Ohms±5%) 

11,03 

8,02 

8.02 

5.67 

4.91 

7.72 

(VRMS) decks 

500 

500 

500 

500 

500 

500 

^ 'Circaitdecktattage ' 

" Cdity xeilstife* mdk. 

5 

5 

5 

5 

5 

5 

Bxedk omps. resistive* @ 

26 VDC (#120 VAC) 

1(,5) 

2(1) 

2(1) 

2(1) 

2(1) 

2(1) 

Weight 

1 lb. max. 

1 lb. 8 oz. max. 

1 lb. 15 oz. max, 

2 lb. 8 oz. max. 

4 lb, 6 oz. max. 

3 lb. 8 oz. max. 


For more information, request literature. 


Lucas Ledex 


Fy 


Lucas Ledex Inc. 

P.O.Box 427 

Vandalia, Ohio 45377-0427 U.S.A. 


Phone: 513-898-3621 
TWX/Telex: 6874241, 6874243 
FAX: 513-898-8624 
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DIP SWITCHES 

• High Quality • Economical 

All LZR DIP switches offer remarkable performance, priced competitively. Standard features include gold-plated 
contacts, and your choice of raised or recessed actuators. Every model Is available with top tape seal, to withstand 
solvent cleaning. 



GA Series 


SINGLE POLE 
SINGLE THROW 


Popular slide actuator style 

Reliable self-wiping contacts rated for 10,000 operations 
Standard epoxy bottom seal 


GH Series 
GK Series 




SINGLE POLE 
SINGLE THROW 


Right angle leads available 


Designed and packaged for automated processing and assembly 


GC Series 


GK models have surface-mount leads 

Molded body is 1C equivalent, and end-stackable on tenth-inch 
grid. 



“Piano key” actuator style 

Available two ways: Switch open (off) in “up” position, or closed 
(on) in “up” position 

Standard epoxy bottom seal 


Unique SP3T design, ideally suited to a wide range of applications 
Standard epoxy bottom seal 


CIRCUITRY 



GA and GC series switches are also available in 2, 3, and 4 Pole, 
single throw, and 1 and 2 Pole, double throw versions. 



I 8051 Cessna Ave., Gaithersburg, MD 20879 

LfclmCr/CrLL/CyA //Lj,// /L. Telephone( 301 ) 921-9440 Fax(301)670-0436 
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-I—1.9(0.075) 


0.25 

7.6(0.299) 


<=7 


. ^ 76(0 


-0.25(0.01) 

6(0.299) 


GA SERIES 



GC SERIES 



DIP SWITCHES 

(7 



2.54(0.1) 


J81) 


4(0.055) 



All dimensions in mm (inch) 


GA and GC SERIES 

POSITONS 

PART NUMBER 

DIM. “A” 

2 

GA102 

GC102 

6.70 (0.264) 
9.20 (0.362) 
11.70 (0.461) 

3 

GA103 

GC103 

4 

GA104_ 

GC104_ 

5 

GA105_ 

GC105_ 

14.20 (0.559) 

6 

GA106 

GC106 

16.70 (0.657) 
19.20 (0.756) 

7 

GA107_ 

GC107_ 

8 

GA108_ 

GC108_ 

21.70 (0.854) 
24.20 (0.953) 

9 

GA109_ 

GC109_ 

10 

GA110_ 

GC110_ 

26.70 (1.050) 

12 

GA112_ 

GC112_ 

32.00 (1.260) 



GR SERIES 1 

POSITONS 

PART NO. 

DIM. “A” 

4 

GR104_ 

15.30 (0.602) 

6 

GR106_ 

20.38 (0.802) 

8 

GR108_ 

25.46(1.002) 

9 

GR109_ 

28.00(1.102) 

10 

GR110_ 

30.54(1.202) 


GH SERIES 3 3 

(0.13) 



(0.100 x 7 = 0.700) 


GK SERIES 



GH and GK SERIES 

POSITONS 

PART NUMBER 

DIM. “A” 

2 

GH102_ 

GK102_ 

5.04 (0.198) 

3 

GH103 

GK103 

7.58 (0.298) 
10.12(0.398) 

4 

GH104_ 

GK104_ 

5 

GH105 

GK105 

12.66(0.498) 
15.20(0.598) 
17.74 (0.698) 

6 

GH106 

GK106 

7 

GH107_ 

GK107_ 

8 

GH108_ 

GK108_ 

20.28 (0.798) 

9 

GH109_ 

GK109_ 

22.82 (0.898) 

10 

GH110_ 

GK100_ 

25.36 (0.998) 


r(0.276)" 




HOW TO ORDER 


m a m m 

SERIES NO. OF OPTIONS 

POSITIONS (SEE 
(SEE BELOW) 

TABLES) 


SPECIAL-ORDER OPTIONS: Call for details 

Custom body colors and markings 

Single- and Double-Throw switching, in 1- through 4-pole configurations 
(available for GA and GC Series) 

Lower cost silver-plated contacts (available for GA and GC Series) 


OPTION CODES (all except GC Series) 

10 Raised actuator 
20 Low profile actuator 

(3^ Raised actuator, tape sealed 
(GA and GR Series only) 

@ Low profile actuator, tape sealed 

OPTION CODES (GC Series) 

50 Switches open (off) In “up” position 
60 Switches closed (on) in “up” position 
@ Same as code 50 above, tape sealed version 
@ Same as code 60 above, tape sealed version 

CIRCLED OPTION CODES ARE MOST READILY AVAILABLE 


SPECIFICATIONS 

Material 

Color 

Operating range 
Contact ratings (GA, GC) 

Contact ratings (others) 

Contact resistance (GA) 


Contact resistance (others) 


Operating life (GA) 
Operating life (GC) 
Operating life (others) 
Vibration test 
Heat shock test 


Fire retardant to UL 94V-0 
Blue, with white actuators 
-40to +85° C 

24VDC, 28mA switching, 50VDC, 
100mA non-switching 
5VDC, 100mA switching, 50VDC, 
100mA non-switching 
30 milliOhms maximum Initial, 
100 mllliOhms maximum after 
life test 

50 milllOhms maximum initial, 
100 mllliOhms maximum after 
life test 

10,000 opns. minimum per pole 
3,000 opns. minimum per pole 
2,000 opns. minimum per pole 
per MIL-STD 202, Method 204B 
260° C for 5 seconds 


LZRelectronicsJnc. 


8051 Cessna A/e., Gaithersburg, MD 20879 
Telephone (301 )921-9440 Fax ( 30 1 )670-0436 
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Manufacturers Components Incorporated 
POWER SWITCHES WITH INTERNATIONAL APPROVALS 



PANEL CUT OUT - SOmm x Hmm 


SINGLE POLE LIGHTED AND UNLIGHTED 

16 AMPS 125 VAC/250 VAC "R" 
TEMPERATURE: T120°C 
TERMINALS: .250 SILVER PLATED BRASS 


APPROVALS; 




DUAL ROCKER LIGHTED AND UNLIGHTED 

(2) SPST SWITCHES IN COMMON BASE 
16 AMPS 125 VAC/250 VAC "R" 
TEMPERATURE: T120°C 
TERMINALS: .250 SILVER PLATED BRASS 


APPROVALS: 





DOUBLE POLE LIGHTED AND UNLIGHTED 

16 AMPS 125 VAC/250 VAC “R" 
TEMPERATURE: T100°C 
TERMINALS: .250 SILVER PLATED BRASS 


APPROVALS: ® 0®®® 


MD 36/2/G SERIES & MD 401/© SERIES 

SPLASHGUARD - SWITCHES WITH PLASTIC COVER 

TRANSPARENT COVER DESIGNED TO MEET 
FRONT PANEL PROTECTION 
SINGLE AND DOUBLE POLE 
LIGHTED AND UNLIGHTED 

SEE SERIES MD 36/2 AND MD 401 FOR APPROVALS & DIMENSIONS 



MD 50 SERIES 




PANEL CUT OUT - 27,8mm x 25mm 


SINGLE & DOUBLE POLE LIGHTED & UNLIGHTED 

16 AMPS 125 VAC/250 VAC 
TEMPERATURE: T125°C 
TERMINALS: .250 SILVER PLATED BRASS 


APPROVALS: 


0 PENDING: 



ALL DIMENSIONS IN MILLIMETERS UNLESS OTHERWISE SPECIHED 

OPTIONS AVAILABLE 

FIAT OR OVAL KNOB ADDITIONAL CIRCUITS AND COMBINATIONS WINDOW LIGHT 

LED INDICATOR LIGHT METAL OR PLASTIC FRAME FOR BEZEL CUSTOM COLOR MATCH 

STANDARD ORI CUSTOM SILK SCREENING 

We offer a complete line of switches, including slide, lever, toggle, miniature, rotary and pushbutton. 

FOR FURTHER INFORMATION ON OUR WlOE RANGE OF PRODUCTS WRITE OR CALL US: 

TOLL FREE 1 -800-367-0377 

Manufacturers Components Incorporated 

2260 W. 77th St.. Hialeah. FL 33016 / In Florida r305T 556-4481 / FAX r305') 823-8934 / TLX 514181 
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Mailee Switch Company 

...... ~ 

933-D N. Central Ave. Upland, CA 91786 • (714) 982-8988 

SWITCHES MATRICES 



TYPES: 


AUDIO 

DATA 

VIDEO 

R.R 

MULTI-WIRE 
BALANCED LINE 
""-COAX 
TWINAX 


OPTIONS; 

♦ PROGRAMMABLE 

♦ COMPUTER INTERFACE 

♦ ELECTRO-MECHANICAL 

♦ SOLID STATE 

♦ DESKTOP 

♦ RACK MOUNT 

♦ MODULAR 

♦ COMPLETE SYSTEMS 



MarLee Switch Company uses the latest designs and 
highest quality components, to provide superior per¬ 
formance and reliable operation. In addition we spe¬ 
cialize in modifying our standard products to meet 
your specific requirements. We have a proven record 
of delivering on time and at a very competitive 
price. 

When they need their signals switched, many of the 
world's leading businesses come to MarLee Switch 
Company. 



MODULAR SWITCHES AND MATRICES 


1000 WIRE A-B SWITCHING SYSTEM 



MUm SWITCH MATRIX SYSTEMS 


TYPICAL SPECIFICATIONS: 


Switches; 

Matrices: 

Frequency Range: 
Switching Speed: 
Switching Types: 

Switch Life: 

Isolation (open contact): 
Insertion Loss (RF): 

VSWR: 

Shock: 

Vibration: 

Temperature Range: 
Xtalk Between Channels: 


1 to N poles, 1 to N throws 
1 to N inputs, 2 to N outputs 
DC to 1.2 GHz 
100 ms. down to 1 ns. 

Solid State, Reed, Relay 
Greater than 100 million operations 
To -110 db 

Less than 0.5 db, t/pically 0.2 db 
1.5 to 1 

200 G max., 11 ± 1 msec. 

20 G max. @ 0 to 600 Hz 
-50° to +150°F 
To-180db 


Let us show you how WE can satisfy your switching requirements. 
Call or write for complete specifications and our new catalog. 
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WHY do 40,000 Buyers and Electronic Engineers Keep Caiiing 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 



ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

W (213) 452-1^ W 


TOGGLE SWITCHES 


PHOTOELECTRICS 1 



SOLID STATE 
RELAYS 




TERMINAL BLOCKS 



TEMPERATURE 

CONTROLS 



CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
5 Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 



Skan-A-Matic 

Microtran 

FUSES 


Sola 

Bussmann 


Stancor 

Litlelfuse 

PROXIMITY 

Thordarson 

Underwriters Safety 

Agastat 

Electro 

Triad 

U.T.C. 

KNOBS 

Omron 


Cosmo/Kurz-Kasch 


WIRE, WIRING 

Raytheon/Panel Products 


DEVICES & HW 


POTS& RESISTORS 

Alpha 

INDICATORS, 

Clarostat 

Belden 

LAMPS & LED 

Ohmite 

Buchanan 

ID! 


Electrovert 

lEE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 


OVER 8.000,000 RELAYS & SWITCHES IN STOCK 


MCGILL 


(415) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


(213) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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mRROURRDT^ Slide Switch 

4021 SERIES LINE VOLTAGE SELECTOR SWITCHES_ 



DOUBLE POLE, 

DOUBLE THROW 
SOLDER TERMINALS 
R48 5A 2S0VAC 10A 125VAC 



DOUBLE POLE, 

DOUBLE THROW 
STRAIGHT PC TERMINALS 




DOUBLE POLE, 
DOUBLE THROW 
RIGHT ANGLE 
PC TERMINALS 





,-^ 


_ 

■^-1“ 

1 

L- 



-j 




»—« 

:_ 1 

1 tv 



6 —H 

[ ' 



L-26.2-r^^^^MEL [-64 


DOUBLE POLE, DOUBLE 
THROW, SLIDE BUTTON, 

QUICK CONNECTTERMINALS 
(Combination Solder or Plug-In) 

Technical Data: Double pole, double throw with sliding contact. 
Resistance to Tracking: KB 175 t== > KB 250 < KB 175 

Life Endurance: Mechanical 10,000 Cycles; Electrical 10,000 Cycles. Screw 
fixing, mounting holes <f> 3.3 mm 


Circuit Function Terminals 


DPDT 

ON-ON 

Solder 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Quick Connect 

DPDT 

ON-ON 

Right Angle 
P.C. 

DPDT 

ON-ON 

Right Angle 
P.C. 

DPDT 

ON-ON 

Straight P.C. 

DPDT 

ON-ON 

Straight P.C. 

DPDT 

ON-ON 

Straight P.C. 

DPDT 

ON-ON 

Straight P.C. 

DPDT 

ON-ON 

Straight P.C. 

DPDT 

ON-ON 

Straight P.C. 

DPDT 

ON-ON 

Right Angle 
P.C. RH 

DPDT 

ON-ON 

Right Angle 
P.C. 

DPDT 

ON-ON 

Right Angle 
P.C. 

DPDT 

ON-ON 

Right Angle 
P.C. 

DPDT 

ON-ON 

Right Angle 

P.C. LH 

DPDT 

ON-ON 

Right Angle 
P.C. 

DPDT 

ON-ON 

Left Side P.C. 

SPDT 

ON-ON 

Left Side P.C. 


Catalog Number _ 

4021.0214 

(Black Slider, No Marking) 
4021.0506 (No UL&CSA) 

(Red Slider - 220V-240V Marking) 
4021.0512 

(Red Slider - 230V-115V Marking) 
4021.0513 

(Red Slider - High-Low Marking) 
4021.0521 

(Black Slider - No Marking) 
4021.0525 

(Red Slider - No Marking) 

4021.0526 (Red Slider - 115V-220V 
Marking) (100 Microinch Silver) 
4021.0527 (Red Slider - 120V- 
240V) (100 Microinch Silver) 
4021.0530 

(Red Slider-115V-220V) 

4021.0532 

(Red Slider - 100V-250V) 

4021.0820 

(Red Slider Button - No Marking) 
4021.0821 

(Black Slider Button - No Marking) 

4021.1912 (Red Slider- 

- No Marking) (No Mounting Ears) 

4021.1913 (Black Slider - 115V 
-230V White Marking) (No 
Mounting Ears) 

4021.1914 (Black Slider - High, 
Low White Marking) (No 
Mounting Ears) 

4021.4220 (Red Slider 
-220V-115V Black Marking) 

4021.4221 (Red Slider 

- 115V-220V Black Marking) 

4021.4302 (No UL & CSA) 

(Red Slider - 240-220V Black 
Marking) 

4021.4321 (Red Slider 

- 230-115V Black Marking) 

4021.4322 

(Black Slider - No Markings) 
4021.4420 (Black Slider Button 

- No Marking) (No Mounting Ears) 

4021.4620 (Red Slider 

- 230-115V Black Marking) (No 
Mounting Ears) 

4021.4621 (Black Slider 

- No Marking) (No Mounting Ears) 
4021.4711 

(Red Slider - 230-115V - Black 
Markings) (No Mounting Ears) 

4021.4720 (Red Slider 

- 220V-115V - Black Marking) (No 
Mounting Ears) 

4021.4721 (Red Slider 

- 115V-230V - Black Marking) (No 
Mounting Ears) 

4021.4722 (Red Slider-No 
Markings) (No Mounting Ears) 

4021.4723 (Red Slider 

- 230-115V) (No Mounting Ears) 
4021.4725 (Red Slider 0, — Black 
Marking) (No Mounting Ears) 
4021.4920 (Red Slider - 230-115V 

- Black Marking) 

(No Mounting Ears) 

4021.5920 (Red Slider 0, — Black 
Marking) (No Mounting Ears) 


Materials: Slide made of thermoplastic; housing made of black 
thermoplastic; ground plate made of nature thermoplastic; glass 
fiber reinforced, contacts CuSn/Cu silver-plated; terminals silver- 
plated 
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5100 


SWITCHES 


5100 


PIFIRQURRDT^ 


Rocker Switch 


1540 SERIES 




wwmwa 

N 

X 

Y 

2 


075 .1.25 

34.2-0.1 

12.4*0.1 



125 .2 

34.4-0.1 

12.4*0.1 


Circuit 

Function Terminals 

Catalog Number 

DPST 

ON-OFF 6.3 (.250) 

1542.1121 R70 

(Black Rocker & Base - White 
Markings — ON, O-OFF) 

DPST 

ON-OFF 6.3 (.250) 

1542.1123 R70 

(Black Base & Rocker - White 
Markings 1,0) 

DPST 

ON-OFF 6.3 (.250) 

1545.1120 R72 

(White Base - Lighted Red Rocker - 
220V Bulb) 

DPST 

ON-OFF 6.3 (.250) 

1545.1122 R72 

(Black Base - Lighted Red Rocker - 


110V Bulb) 


DOUBLE POLE R70 16A125V-250V AC 1/4HP125VAC 1/2HP 250VAC R72 16A 250VAC 1/2HP 

1600 SERIES_- 


Mechanical — 50,000 Operations 
Electrical —10,000 Cycles 



SINGLE POLE ILLUMINATED R19 16A 125V AC 1/8HP 

Resistance to Tracking: > KB250 

Life Endurance: Mechanical—100,000 operation; Electrical—10,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75. . .2mm recommended cut-out 
(Y X Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts made of 
Ag, terminals silver-plated 


Circuit 

Function Terminals 

Catalog Number 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0120 R19 

(Black Base - Red Rocker - 

110V Bulb) 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0121 R19 

(White Base - Red Rocker - 

110V Bulb) 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0105 R19 
(Black Base - Red Rocker- 
220V Bulb) 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0126 R19 2-3.5mm Panel 
(Black Base - Red Rocker - 
110V Bulb - Frame Alum) 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0127 R19 

(Brown Base - Red Rocker - 

110V Bulb) 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0128 R19 

(Black Base - Green Rocker - 
110V Bulb) 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0420 R19 

(Black Base - Red Rocker - 

110V Bulb - Frame Alum) 

SPST 

ON-OFF 

6.3 

(.250) 

1600.0421 R19 

Black Base - Green Rocker - 
110V Bulb — Frame Alum) 

SPST 

ON-OFF 

Solder 

1600.3108 R19 

(White Base - Green Rocker - 
110V Bulb) 


1601 SERIES 



SINGLE POLE NON-ILLUMINATED R62 10A 250VAC 1/3HP 16A 125VAC 1/8HP 

Resistance to Tracking: > KB250 

Life Endurance: Mechanical—100,000 operation; Electrical—10,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75. . .2mm recommended cut-out 
(Y X Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts made of 
Ag, terminals, silver-plated 

Contact Resistance <10 milliohms — Dielectric Resistance > 5 megohms 


Circuit 

Function Terminals 

Catalog Number 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0117 R62 

(Black Base & Rockers, Markings - 
White OFF-ON, Horizontal Mtg.) 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0118R62 

(White Base & Rockers, Markings - 
Black OFF-ON, Horizontal Mtg.) 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0101 R62 
(White Base & Rocker) 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0105 R62 
(Black Base & Rocker) 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0122 R62 

(Black Base & Rocker, 3.5mm Panel) 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0123 R62 

(Black Base & Rocker, White Marking 
0 on Bezel) 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0124 R62 

(White Base & Rocker - Black 1, 0) 

SPST 

ON-OFF 

6.3 

(.250) 

1601.0125 R62 

(Black Base & Rocker, Marking White 
OFF-ON, Vertical Mtg.) 
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5100 


SWITCHES 


5100 


mRRQURRDT^ Rocker Switch 

1602 SERIES_ 



NON-ILLUMINATEO DOUBLE POLE 
R46 16A 125V AC 10A 2S0V AC 
R62 16A 125V AC 1/8HP 
10A 250V AC 1/3 HP 

Technical Data: 

Resistance to Tracking; > KB250 
Life Endurance: Mechanical—100,000 operation; Electrical—10,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75. . .2mm recommended cut-out 
(Y X Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, contacts 
made of Ag, terminals silver-plated 


Circuit Function Terminals Catalog Number 


DPST 

ON-OFF 6.3 

(.250) 

1602.0114 R46 
(White Base & Rocker - 
Marking Black 0,1 

DPST 

ON-OFF 6.3 

(.250) 

1602.0101 R62 
(White Base & Rocker - 
Marking - Red - 0 on Bezel 

DPST 

ON-OFF 6.3 

(.250) 

1602.0105 R62 
(Black Base & Rocker - 
Marking Red - 0 on Bezel) 

DPST 

ON-OFF 6.3 

(.250) 

1602.0119 R62 
(Black Base & Rocker - 
Marking White - 0,1) 

DPST 

ON-OFF 6.3 

(.250) 

1602.0126 R62 
(Black Base & Rocker - 
Marking - White OFF-0 ON-1) 

DPST 

ON-OFF 6.3 

(.250) 

1602.0127 R62 
(Black Base, Red Rocker - 
Marking - Red 0 on Bezel) 

DPST 

ON-OFF 6.3 

(.250) 

1602.4120 R62 

(White Base & Rocker - Side Guards 
on Rocker - Marking Red 0 on Bezel) 

DPDT 

ON-ON 6.3 

(.250) 

1604.0101 R62 
(White Base & Rocker) 



X 

Y 

2 

0.75.125 

30-0.1 

22*0.2 

125. 2 

30,2-0.1 

22*0.2 


1605 SERIES 



ILLUMINATED DOUBLE POLE 
R19 16A 125V AC 1/8 HP 
R61 10A 250V AC 1/3HP 




X 

y 

Z 

0,75 1.25 

30-0.1 

22*0.2 

1.25 2 

30.2-0.1 

22*0.2 


Technical Data: 

Resistance to Tracking: > KB250 

Life Endurance: Mechanical—100,000 operation; Electrical—10,000 cycles 
Snap in Fixing: for a wall thickness (X) of 0.75. . .2mm recommended cut-out 
(Y X Z) see table under dimensions 

Materials: Rocker and housing made of thermoplastic, illuminated 
rockers and windows of lights made of transparent thermoplastic, 
contacts made of Ag, terminals silver-plated 


Circuit Function Terminals Catalog Number 


DPST 

ON-OFF 6.3 (.250) 

1605.0120 R19 

(Black Base, Red Lens, 110V Bulb 
Marking Red 0 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0105 R61 

(Black Base, Red Lens, 220V Bulb 
Marking Red 0 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0122 R19 

(White Base, Red Lens, 110V Bulb 
Marking Red 0 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0123 R19 

(White Base, Green Lens, 110V Bulb 
Marking Red 0 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0124 R19 

Black Base, Green Lens, 110V Bulb 
Marking Red 0 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0112 R61 

(Black Base, Green Lens, 220V Bulb 
Marking Red 0 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0127 R61 

(Black Base, Orange Lens, 220V 
Bulb, Marking Red 0 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0128 R61 

(White Base, Green Lens, 220V Bulb 
Marking Black 0-1 on Bezel) 

DPST 

ON-OFF 6.3 (.250) 

1605.0427 R61 


(White Base, Red Lens, 220V Bulb 
Marking Black 0,1) 


1607 SERIES Pilot Light 



6.3 (.250) 1607.0420 

(White Base, Red Lens, 110V Bulb) 

6.3 (.250) 1607.0520 

(Black Base, Orange Lens, 110V Bulb) 



6.3 (.250) 1607.5101 

(White Base, Red Lens, 220V Bulb) 

6.3 (.250) 1607.5110 

(White Base, White Lens, 220V Bulb) 

Not UL or CSA Approved 
(Approval Pending) 
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SWITCHES 


5100 


mRROURRDTP 

1800 SERIES _ 



SINGLE POLE 

R30 6A 125V-250V AC 1/4 HP 125 - 1/2 HP 250V AC R58 6A 125V-250V AC 1/8 HP 
R50 10A125V-250V AC 1/3 HP 125V - 1/2 HP 250V AC R73 10A 125V AC - 1/3 HP 
R52 6A 125V - 4A 250V AC 1/10 HP 125V-250V AC R87 6A 250V AC - 1/2 HP 


Rocker Switch 


Technical Data: 

Resistance to tracking tZH > KB250 [=::©> KB 175 
Life endurance, mechanical: 

ST, DT — 100,000 operations 
DT with off-position — 50,000 operations 
Life endurance, electrical: 

ST, DT 6(4)A - 50,000 cycles 
ST, DT 10(4)A - 10,000 cycles 
Snap in fixing: 

for a wall thickness (X) of 0,75...3 mm recommended 
cut-out (Y X Z) see table under dimensions 

Materials 

Rocker and housing made of thermoplastic 
Contacts Ag/Cu silver-plated 
Terminals silver-plated 


Circuit Function Terminal Catalog Number 


Circuit Function Terminal Catalog Number 


SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

Solder 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPNO ON-OFF 
Momentary 

4.8(.187) 

SPNO 

ON-OFF 

Momentary 

4.8(.187) 

SPNO 

ON-OFF 

Momentary 

4.8(.187) 

SPST 

ON-OFF 

P.C. 

SPNO 

ON-OFF 

Momentary 

P.C. 


1800.1121 R73 (Black Base, Red Lighted Rocker, 

125V Bulb) 

1801.0102 R30 (Black Base & Rocker) 

1801.0lipilR30 (White Base & Rocker) 

1801.0121 R50 (Black Base & Rocker) 

1801.0105'R30 (Black Base, Red Rocker) 

1801.0123 R30 (Brown Base & Rocker) 

1801.0124 R30 (Black Base & Rocker, Marking, Red —) 
1801.0130 R30 (Black Base, Orange Rocker, 

Marking, Black 0,1) 

1801.0134 R50 (Brown Base & Rocker) 

1801.0136 R50 (Black Base & Rocker 
White Marking 0, —) 

1801.0138 R30 (Black Base & Rocker, 

Marking, White - 0) 

1801.0149 R30 (Black Base & Rocker, 

Marking, Red 0, —) 

1801.1102 R30 (Black Rocker & Base) 

1801.1110 R30 (Brown Rocker & Base) 

1801.1121 R50 (Black Rocker & Base) 

1801.1124 R50 (Brown Rocker & Base, 

Red Bar on Rocker) 

1801.1139 R30 (Black Rocker & Base, 

White Marking 0, —) 

1801.1142 R30 (White Rocker & Base, 

Black Bar on Rocker) 

1801.1143 R30 (Black Rocker & Base, 

White Bar on Rocker) 

1801.1132 R30 (Black Base. Red Rocker) 

1801.1147 R50 (Brown Base & Rocker) 

1801.1148 R50 (Black Base & Rocker, 

White Marking 0, —) 

1801.1210 R52 (Brown Base & Rocker) 

1801.1^02!R52 (Black Base & Rocker) 

1801.1222 R52 (Black Base, White Rocker) 

1801.2152 (Black Base & Rocker, 30mA, 12VDC) 
1801.2322 R52 (Brown Base & Rocker) 


SPOT 

ON-ON 

Solder 

SPOT 

ON-ON 

Solder 

SPOT 

ON-ON 

Solder 

SPOT 

ON-ON 

4.8(.187) 

SPOT 

ON-ON 

4.8(.187) 

SPOT 

ON-ON 

4.8(.187) 

SPOT 

ON-ON 

Momentary 

4.8(.187) 

SPOT 

ON-ON 

Momentary 

4.8(.187) 

SPOT 

ON-OFF- 

ON 

Solder 

SPOT 

ON-OFF- 

ON 

Solder 

SPOT 

Mom ON 
-OFF-ON 

Solder 

SPOT 

Mom ON 
-OFF- 
Mom ON 

Solder 

SPOT 

Mom ON 
-OFF- 
Mom ON 

Solder 

SPOT 

Mom ON 
-OFF- 
Mom ON 

Solder 

SPOT 

Mom ON 
-OFF- 
Mom ON 

Solder 

SPOT 

ON-OFF- 

ON 

4.8(.187) 

SPOT 

ON-OFF- 

ON 

4.8(.187) 

SPOT 

Mom ON 
-OFF-ON 

4.8(.187) 

SPOT 

Mom ON 
-OFF- 
Mom ON 

4.8(.187) 

SPOT 

Mom ON 
-OFF- 
Mom ON 

4.8(.187) 


1803.0107 R50 (Brown Base & Rocker) 
1803.0120 R50 (White Base & Rocker) 
1803.0121 R50 (Black Base & Rocker) 

1803.1101 R30 (White Base & Rocker) 

1803.1121 R50 (Black Base & Rocker) 

1803.1122 R50 (Brown Base & Rocker) 
1803.1202 R52 (Black Base & Rocker) 

1803.1222 R52 (Brown Base & Rocker) 

1808.0102 R58 (Black Base & Rocker) 

1808.0124 R58 (Brown Base & Rocker) 

1808.0201 R58 (White Base & Rocker) 

1808.0301 R58 (White Base & Rocker) 

1808.0302 R58 (Black Base & Rocker) 

1808.0323 R58 (Black Base & White Rocker) 

1808.0324 R58 (Black Base & Red Rocker) 

1808.1102 R58 (Black Base & Rocker) 

1808.1123 R58 (Brown Base & Rocker) 
1808.1204 R58 (Brown Base & Rocker) 
1808.1302 R58 (Black Base & Rocker) 


1808.1322 R58 (Brown Base & Rocker) 


1852 SERIES 



Mechanical - 50,000 operations 
Electrical -10,000 cycles 
Snap in fixing: 

for a wall thickness (X) of 0,75...3 mm recommended 
cut-out (Y X Z) see table under dimensions 


Circuit Function Terminal Catalog Number 


DPST ON-OFF Solder 


DPST ON-OFF 
DPST ON-OFF 


DPST ON-OFF 


DPST ON-OFF 


DPST ON-OFF 


DPST ON-OFF 
DPST ON-OFF 


DPST ON-OFF 
DPST ON-OFF 


1852.0122 R52 (Black Base & Rocker. 
White Marking, on Rocker 1,0) 

4.8(.187) 1852.1102 R52 (Black Base & Rocker, 
Red Marking, 0 on Rocker) 

4.8{.187) 1852.1122 R52 (Black Base, Red Rocker, 
White Marking, 0 on Rocker) 

4.8(.187) 1852.1123 R52 (Black Base, Red Rocker, 
White Marking, on Rocker 1,0) 

4.8(.187) 1852.1124 R52 (Black Base & Rocker, 
White Marking OFF-ON on Rocker) 
4.8(.187) 1852.1125 R52 (Black Base & Rocker, 
White Marking 0 I on Rocker) 

4.8(.187) 1852.1126 R52 (Black Base, Red Rocker, 
White Marking on Rocker 0, —) 
4.8(.187) 1852.1128 R52 (Black Base & Rocker, 
White Marking on Rocker 0,1) 

2.8{.110) 1852.3122 R52 (Black Base & Rocker) 
PC. Right 1852.5120 R52 (Black Base & Rocker) 
Angle 


Materials 

Rocker and housing made of thermoplastic 
Contacts made of Ag 
Terminals silver-plated 


White Marking, 0) 

Additional Models 

Rocker, window and housing in other colors 
Rocker with different symbols 
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5100 


SWITCHES 


5100 


riRRQURRDT^ Rocker Switch 

1802 SERIES _ 



R30 6A 125V-2S0V AC 
1/4 HP 125-1/2 HP 250V AC 

R50 10A 125V-250V AC 1/3 HP 125V - 1/2 HP 250V AC 
R52 6A 125V - 4A 250V AC 1/10 HP 125V-250V AC 


R55 6A 125V AC 1/4 HP 
R58 6A 125V-250V AC 1/8 HP 
R73 10A125V 1/3 HP 
R87 6A 250V AC 1/2 HP 


Technical Data: 

Resistance to tracking > KB250|=©> KB 176 
Life endurance, mechanical; 

ST, DT—100,000operations 
DT with off-position — 50,000 operations 
Life endurance, electrical: 

ST, DT 6(4)A — 50,000 cycles 
ST, DT 10(4)A — 10,000 cycles 
Snap In fixing: 

for a wall thickness (X) of 0,75...3 mm recommended cut-out (Y x Z) see 
table under dimensions 

Materials 

Rocker and housing made of white or black thermoplastic 
Window made of red transparent thermoplastic 
Contacts Ag/Cu silver-plated 
Terminals silver-plated 


Circuit Function Terminal Catalog Number 


Circuit Function Terminal Catalog Number 


DPST 

ON-OFF 

Solder 

1802.0121 R50 (Black Base & Rocker. 

DP.NO ON-OFF 

4.8(.187) 




Red 0 on Rocker) 


Momentary 

DPST 

ON-OFF 

Solder 

1802.0122 R50 (White Base & Rocker, 

Black Markings 0, 1) 

DPST 

ON-OFF 

P.C. 

DPST 

ON-OFF 

4.8(.187) 

1802.1112 R50 (Brown Base, Red Rocker, 

DPDT 

ON-ON 

Solder 




White Markings 0,1) 

DPDT 

ON-ON 

Solder 

DPST 

ON-OFF 

4.8(.187) 

1802.1113 R50 (Black Base, Red Rocker, 

White Markings 0,1) 

DPDT 

ON-ON 

Solder 

DPST 

ON-OFF 

4.8(.187) 

1802.1120 R50 (White Base & Rocker. 

DPDT 

ON-ON 

4.8(.187) 




Red 0 on Rocker) 

DPDT 

ON-ON 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

1802.1121 R50 (Black Base & Rocker, 

Red 0 on Rocker) 

DPDT 

ON-ON 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

1802.1122 R50 (Black Base, White Rocker) 

Red 0 on Rocker) 

DPDT 

ON-ON 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

1802.1123 R50 (Black Base & Rocker. 

White Markings 0,1) 

DPDT 

CN-ON 

P.C. 

DPST 

ON-OFF 

4.8(.187) 

1802.1124 R50 (Brown Base & Rocker, 

White Marking 0, —) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

1802.1127 R30 (Dark Gray Base & Rocker, 

White 0, on Rocker) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

1802.1102 R30 (Black Base & Rocker, 

DPDT 

ON-OFF 

4.8(.187) 




Red 0, on Rocker) 


-ON 

DPST 

ON-OFF 

4.8(.187) 

1802.1133 R50 (Black Base & Rocker, 

DPDT 

Mom ON 

4.8(.187) 




White Marking - ON, OFF on Rocker) 


-OFF- 


Mom ON 


1802.1221 R52 (Black Base & Rocker) 

1802.2402 (No UL, CSA) (Black Base & Rocker, 
Red Marking 0 on Rocker) 

1804.0102 R30 (Black Base & Rocker) 

1804.0103 R30 (Black Base & Rocker, 

White Marking Bar on Rocker) 

1804.0121 R50 (Black Base & Rocker) 

1804.1121 R50 (Black Base & Rocker) 

1804.1102 R30 (Black Base & Rocker) 

1804.1152 (White Base & Rocker, Contact 
Gold, 30mA-12 VDC) 

1804.1153 (Black Base & Rocker, Contact 
Gold, 30mA-12VDC) 

1804.2152 (Black Base & Rocker, Contact 
Gold, 30mA-12VDC) 

1805.1102 R87 (Black Base, Red Lighted Rocker, 
White Marking 0 on Rocker, 220V Bulb) 

1805.1121 R55 (Black Base, Red Lighted Rocker, 
White Marking 0 on Rocker, 125V Bulb) 

1809.1102 R58 (Black Base & Rocker) 

1809.1302 R58 (Black Base & Rocker) 


1850 SERIES 



ILLUMINATED 

R69 4A250VAC 1/10 HP 
R53 6A 125V AC 1/10 HP 



Technical Data: 

Single pole or double pole ST 
Lifting contact 

Resistance to tracking > KB 250 
Life endurance: 

Mechanical - 50,000 operations 
Electrical -10,000 cycles 
Snap In fixing; 

for a wall thickness (X) of 0,75...3 mm recommended cut-out (Y x Z) see 
table under dimensions 
Illumination: 

neon lamp with Rv 220V or 110V AC (not interchangeable) 

Materials 

Rocker and housing made of thermoplastic 
Contacts made of Ag 
Terminals silver-plated 


Circuit Function Terminai Catalog Number 


SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

SPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 

DPST 

ON-OFF 

4.8(.187) 


1850.1121 R69 (Black Base, 
220V Bulb) 

1850.1122 R53 (White Base, 
125V Bulb) 

1850.1123 R53 (Black Base, 
125V Bulb) 

1855.1122 R53 (Black Base, 
125V Bulb, White Marking, 

1855.1123 R53 (White Base, 
125V Bulb, White Marking, 

1855.1124 R53 (Black Base, 
125V Bulb, White Marking, 

1855.1125R53 (Black Base, 
125V Bulb, White Marking, 

1855.1126 R69 (Black Base, 
220V Bulb, White Marking, 

1855.1127 R69 (Black Base, 
220V Bulb, White Marking, 

1855.1128 R69 (Black Base, 
Rocker, 220V Bulb, 

White Marking, 0) 


Red Lighted Rocker, 

Red Lighted Rocker, 

Red Lighted Rocker, 

Green Lighted Rocker, 

0 ) 

Red Lighted Roeker, 

0 ) 

Red Lighted Rocker, 

0 ) 

Amber Lighted Rocker, 
0 ) 

Green Lighted Rocker, 
0 ) 

Red Lighted Rocker, 

0 ) 

Orange Lighted 


Additional Models 

Rocker, window and housing in other colors 
Rocker with different symbols 
With incandescent lamp 


Marquardt Switches Inc. • 2711 Route 20 East • FAX 315-655-8042 • Cazenovia, New York 13035 • (315)655-8050 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B*1795 







5100 


SWITCHES 


5100 


mfiRQUflRDT 


Rocker Switches/Keymodules 


SERIES 1550—SINGLE POLE AND DOUBLE POLE ROCKER SWITCHES 
OF ONE SIZE FOR 16 A 250V ~ 


SWITCH FUNCTIONS 

Series 1550 Include SPST and DPST- 
swltches with or without indicator lamp. 


VERSIONS FOR SNAP-IN FIXING 
IN THE FRONT PLATE 


front-frame 



Cut-out for snap-in fixing 






1 


* 


|l|u -4 • u' 


1 

! 1“ 

L_ m _. 

\63-0;B 




Suitable for snap-in fixing (x) 
from 0,8nim to 5mm 


front-frame 



Cut-out for snap-in fixing 




D" ^.U 

ol 


1 



L... -^4_J 

"^6,3-0,8 


p 28.6 _ 

1 



^ ■ 

- 1 - 

._iLS_. 


Suitable for snap-in fixing (x) 
from 0,8mm to 5mm 


VERSIONS FOR SNAP-IN FIXING 
IN THE MOUNTING-FRAME 


Cut-out for snap-in fixing 


X 

Y 

Z 

0,75... 1,25 

26.2_o.i 

12,4+0.1 

1,25 ...2 

26,4_o.i 

12,4+0.1 

2 ...3 

26,8-0.1 

12,4+0.1 




APPROVAL MARKS 

(D|kI1€5)@ 

Suited for appliances of class II. 


MARKINGS 

According to the regulations of the approval 
authorities, the positions of the double pole 
switches are marked on the rocker. 


DUETTE 


SPST/DPST with yellow 16(4)A 250V AC V 2 HP 

Reference Numbers__single pole double pole 


SPST/DPST 
rocker and housing 
black 

16(4) A 250V ^ 

16A 250V AC HP 

16A 125V AC V4 HP 


1551.3102 

1552.3102 


1551.0102 

1552.0102 

10(4)A 250V 

10A 250V AC V2 HP 

10A 250V AC V4 HP 


1551.2102 

1552.2102 


1551.4102 

1552.4102 

SPST/DPST with yellow 
indicator lamp 
rocker and housing 
black 

16(4)A 250V ^ 

16A 250V AC HP 


1550.3104 

1555.3104 


1550.0104 

1555.0104 

16A 125V AC V4 HP 


1550.3124 

1555.3124 


1550.0124 

1555.0124 


SPST/DPST 
rocker and housing 
black 

16(4)A 250V ~ 

16A 250V AC HP 

16A 125V AC 1/4 HP 


1551.8102 

1552.8102 


1551.5102 

1552.5102 

10(4)A 250V-- 

10A 250VACiybHP 

10A 125V AC 1/4 HP 


1551.7102 

1552.7102 


1551.9102 

1552.9102 

SPST/DPST with yellow 
indicator lamp, 
rocker and housing 
black 

16(4)A 250V ^ 

16A 250V AC 1/^ HP 


1550.8104 

1555.8104 


1550.5104 

1555.5104 

16A 125V AC 1/4 HP 


1550.8124 

1555.8124 


1550.5124 

1555.5124 


Reference Numbers single pole double pole 


SPST/DPST 
rocker and housing 
black 

16(4)A 250V- 

16A 250V AC HP 

16A 125V AC V4 HP 


1551.3602 

1552.3602 


1551.0602 

1552.0602 

10(4)A 250V- 

10A 250V AC V2 HP 

10A 125V AC V4 HP 


1551.2602 

1552.2602 


1551.4602 

1552.4602 

SPST/DPST with yellow 
indicator lamp, 
rocker and housing 
black 

16(4)A 250V- 

16A 250V AC HP 


1550.3604 

1555.3604 


1550.0604 

1555.0604 

16A 125V AC V4 HP 


1550.3624 

1555.3624 


1550.0624 

1555.0624 


Rights of technical alterations reserved. Drawings available with information regarding tolerances. 


SERIES 6184—MARQUARDT KEYMODULES WITH OR WITHOUT TACTILE FEEL 


SPN-O WITH TOTAL TRAVEL 

OF 4,0 mm or 2,5 mm 

total travel total travel 

4,0 mm 2,5 mm 



□15 



Keycaps upon request. 

Snap-in fixing into metal frame 
recommended cut-out □ 14,05’mm 
recommended frame thickness 
1,2 mm 


Keymodules with total travel of 4,0 mm 

Keymodules with total travel of 2,5 mm 

SPN-O 

6184.0101 

SPN-O 

6184.1101 

With red LED 

6184.0201 

with red LED 

6184.1201 

with green LED 

6184.0202 

with green LED 

6184.1202 

with yellow LED 

6184.0204 

with yellow LED 

6184.1204 

with diode 

6184.0301 

with diode 

6184.1301 

with tactile feel 

6184.0701 

with tactile feel 

6184.1701 

with tactile feel and diode 

6184.0801 

with tactile feel and diode 

6184.1801 

alternating action 

6184.0501 

Rights of technical alternations reserved. 

Drawings available with information 
regarding tolerances. 

with red LED 

6184.0601 

with green LED 

6184.0602 

with yellow LED 

6184.0604 
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Rocker Switches 


SERIES 1830—SINGLE POLE AND DOUBLE POLE ROCKER SWITCHES 
FOR MAXIMUM 16 A 250 V AC 


SWITCH FUNCTIONS 

• SPST/DPST • SPN-C/DPN-C 

• SPN-O/DPN-0 • SPDT/DPDT 

• SPDT/DPDT momentary function 

• SPDT/DPDT with centre-off • SPDT/DPDT 
with centre-off, momentary from one or both 
sides • SPST/DPST with indicator lamp • 
Pilot lights 

INRUSH CURRENT 

16 A-versions are suitable for an inrush 
current of up to 80 A, 10 A-versions can with¬ 
stand up to 40 A. Versions with special con¬ 
tacts allow an inrush current of up to 160 A. 

VERSIONS FOR SNAP-IN FIXING 
IN THE FRONT PLATE 

single pole double pole 



VERSIONS FOR SNAP-IN FIXING 
IN THE MOUNTING-FRAME 

single pole double pole 



X 

Y 

Z X 

Y 

Z 

0,75... 1,25 

CO 

11+0.1 0,75 ...1,25 

30-0,1 

22+0.2 

1,25... 2 

30,2.0,1 

11+0.1 1,25 ...2 

30,2-0,1 

22+0,2 

2 ...3 

30,6-0,1 

11+0.1 2 ...3 

30,6-0,1 

22+0,2 


APPROVAL MARKS 



Suited for appliances of class 11. 

DIMENSIONS 

The indicated dimensions are not 
binding. Samples and drawings 
including tolerances are available 
on request. 


Reference Numbers 


SPST/DPST 

16A 250V AC HP 
16A 125V AC V4 HP 
16(4)A 250V~ 

6.3 

1831.3312 

1831.8112 

1832.3312 

1832.8112 

6A 250V AC HP 
6A 125V AC V4 HP 
10(4)A 250V ~ 

6(4)A 250V~ + -f-f 

6.3 

1831.3302 

1831.8102 

1832.3307 

1832.8102 

4.8 

1831.1102 

1831.6102 

1832.1102 

1832.6102 


1831.0102 

1831.5102 

1832.0102 

1832.5102 


1831.2102 

1831.7102 

1832.2102 

1832.7102 


- 

1831.9102 

— 

1832.9102 

SPN-C/DPN-C 

4A 250VACVioHP 
6A 125VACVioHP 
4(2)A 250V~ 

6.3 

1831.3502 

1831.8302 

1832.3502 

1832.8302 

4,8 

1831.1702 

1831.6302 

1832.1302 

1832.6302 

SPN-O/DPN-0 

4A 250VACVioHP 
6A 125VACVioHP 
4(2)A 250V ~ 

6.3 

1831.3402 

1831.8202 

1832.3407 

1832.8202 

4,8 

1831.1202 

1 _ 

1831.6202 

1832.1202 

1832.6202 


without marking 


SPDT/DPDT 

6A 250VACiibHP 
6A 125V AC 1/4 HP 
10(4)A 250V~ 

6(4)A 250V- -F-n- 

6,3 

1833.3302 

1833.8102 

1834.3302 

1834.8102 

4,8 

1833.1102 

1833.6102 

1834.1102 

1834.6102 


1833.0102 

1833.5102 

1834.0102 

1834.5102 


1833.2102 

1833.7102 

1834.2102 

1834.7102 


— 

1833.9102 

— 

1834.9102 

SPDT/DPDT 

momentary 

function 

4A 250VACVioHP 
6A 125VACVioHP 
4(2)A 250V- 

6,3 

1833.3402 

1833.8202 

1834.3402 

1834.8202 

4,8 

1833.1202 

1833.6202 

1834.1202 

1834.6202 

SPDT/DPDT 

with 

centre-off 

6A 250V AC Vs HP 
6A 125VACiybHP 
6(4)A 250V- 

6,3 

1838.3502 

1838.8102 

1839.3502 

1839.8102 

4,8 

1838.1502 

1838.6102 

1839.1502 

1839.6102 


1838.0102 

1838.5102 

1839.0102 

1839.5102 

momentary 
from one side 

6A 250V AC Vs HP 
6A 125V AC Vs HP 
6(4)A 250V- 

6,3 

1838.3602 

1838.8202 

1839.3602 

1839.8202 

4,8 

1838.1602 

1838.6202 

1839.1602 

1839.6202 

momentary 
from both 
sides 

6A 250VACi/feHP 
6A 125V AC Vs HP 
6(4)A 250V- 

6,3 

1838.3402 

1838.8302 

1839.3402 

1839.8302 

4,8 

1838.1402 

1838.6302 

1839.1402 

1839.6302 


LIGHTED (Below Numbers are Amber Color-Lense-Other Colors on Request) 


SPST/DPST 
with Indicator 
Lamp 

16A 250V AC HP 

16(4)A 250V- 

6,3 

1830.3114 

1830.8114 

1835.3114 

1835.8114 

6A 250V AC HP 
10(4)A 250V- 
6(4)A 250V- + + + 

6,3 

1830.3104 

1830.8104 

1835.3104 

1835.8104 

4,8 

1830.1114 

1830.6104 

1835.1114 

1835.6104 


1830.0104 

1830.5104 

1835.0104 

1835.5104 


6A 125V AC HP 

6,3 

1830.3124 

1830.8124 

1835.1124 

1835.8124 

4,8 

1830.1124 

1830.6124 

1835.1124 

1835.6124 


without marking 


Pilot Light 

220V-VDE 

6,3 

1837.3104 

1837.3504 

1837.8104 

1837.8504 

125V AC UL CSA 

6,3 

1837.3124 

1837.3524 

1837.8124 

1837.8524 


Plug in terminals 6,3 4,8 Solder terminals Straight PC-terminals Angled PC-terminals 


We reserve the right to alter our switches in accordance with technical improvements. 
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McGILLMFG.CO., INC,, ELECTRICALDIV., 
VALPARAISO, IN 46383 (800)233-8828 


TOGLITE™ LIGHTED TOGGLE SWITCHES 

• Broad Selection of bat styles, colors, indicating plates 
and legends to fit design and functional requirements. 

• Reliable, long-life mechanisms for exceptional 
performances. 

• Variety of circuit arrangements. 

• Environmental ratings— 150°F., 85% relative 
humidity. 

• Choice of terminals: Screw, 1/4" wide spade, or solder. 

• Choice of lights: 6V, 14V, 28V or 250V AC, 125V AC 
Standard. 



15 Amp 277V AC 
3/4HP125-277VAC 
Single Pole & Double Pole 
Case Dimensions 
1.35" X. 80" 

15/32"-32thd. bushing 
UL Listed 
CSA Approved 


DESIGNER LINE TOGGLE SWITCHES 



• Choice of designer-style lighted or unlighted bats in 
colors to your specifications. 

• Reliable, long-life mechanism for exceptional 
performance. 

• Polycarbonate or die-cast zinc coverplates. 

• 25,000-hour 14V incandescent standard (other incan¬ 
descent and neon lamps available on special order). 

• Environmental ratings: 150®F., 85% relative humidity. 

• Choice of terminals: Screw, 1/4" wide spade, or solder. 


15 Amp 277V AC 
3/4HP125-277VAC 
Single Pole & Double Pole. 
Case Dimensions: 1.35" x .80" 
15/32" thd. bushing 
UL Listed 
CSA Approved 


STANDARD TOGGLE SWITCHES 

• Wide selection of circuitry, ratings, terminals. 

• Time-proven, reliable long-life mechanism. 

• Variety of bat styles and colors. 

• SP, DP, 3-f-4 pole models available. 

UL Listed 
CSA Approved 



20 A 125 V AC 

10 A 250 VAC 

1 HP 125-250 VAC 

20 A 250 V AC Non-Inductive 

Also available 25 A 125-250 V AC 

Non-Inductive 

UL Listed 
C.S.A. Approved 

Silver cadmium oxide contacts 
Brown general-purpose phenolic cases 
Nickel plated bats 


ROCKER AND PADDLE 
SWITCHES 



• Distinctive styling— With your choice of stan¬ 
dard or specially designed actuators to meet 
style requirements. 

• Reliability— Mechanical excellence from one 
of the most experienced manufacturers of 
switches of this type. 

• Extra electrical capacity— 20 Amp models 
provide an extra margin of reliability. 

• Broad rangeof variations— Terminals, cir¬ 
cuitry, coverplates, actuators are available or 
can be engineered to fit your needs. 


0801 SP and 0801 DP Series 

UL Listed CSA Approved 

20 Amp 277V AC 16 Amp 277V AC 

11/2HP125-250V AC 11/2HP125-250V AC 
20 Amp 12V DC 

1801 SP and 1801 DP Series 

UL Listed CSA Approved 

6 Amp 125V AC 
3 Amp 250V AC 

1/4HP125-250VAC __ 

6 Amp 12V DC 

Case Dimensions: 115/64" x 51/64" 


MINIATURE ROCKER 
SWITCHES 



• Choice of Styiette™^(new softer de¬ 
signer lines that enhance product styling) 
or standard miniature rocker switches. 

• Choice of illuminated or solid two surface 
smooth colored rocker. 

• Rocker colors available— 
Light-Clear-Amber-Red-*Green-*Blue 
Non-lighted-White-Black-Red 
(other colors, consult factory). 


• Plastic snap-in bezels— for fast easy 
installation. 

• Available in black & white bezels 

(other colors, consult factory). 

• Terminals— 1/4" quick disconnect- 
standard. Also available 16-ga. wire. 

• Lamps— 115V AC neon standard. Also 
available 6V AC or DC, 14V AC or DC, 28V 
AC or DC & 250V AC neon. 
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McGILL MFC. CO., INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800) 233-8828 


1506 SERIES ROTARY ACTUATED SWITCHES 




• plug-in and non plug-in body styles with convenient 
on-the-spot adjusting 

• wobble actuated switches have flexible levers that 
operate with any movement except direct pull 

• rollers on side plungers In horizontal position 

• head adjusts clockwise and counterclockwise 

• light on indicator versions wire to N.O. circuit 

• Meet NEMA 1,3,4, and 13 standards 


Circuitry: SPOT, DPDT 
Types: Side/Top Rotary, 
Maintained, Center Neutral, 
Plain Top, Roller, Roller- 
Side Plungers, Wobble, 

Coil Spring 

Body Styles: Plug-in, Non- 
Plug-in 1/2" or 3/4" conduit 
Make/Break Voltages: 

120, 240, 480, 600 VAC; 

120, 240 VDC 
UL Listed 
CSA certified 


1505 SERIES MINIATURE PRE-WIRED ENCLOSED SWITCHES 



• pre-wired at factory with industrial quality cable 
(SJTO) 

• eliminate need to wire at switch, so they’re Ideal for 
use in limited access areas 

• gang-mountable to build multi-plunger switch .63" 
between plunger 

• seals keep liquids from entering switch cavity 

• complete range of actuators. Including plain and 
roller plungers, and side rotary 

• Meet NEMA 1, 3, 4,12 and 13 


Circuitry: SPOT 
Types: Plain, Boot-Sealed, 
Roller and Cross-Roller 
Plunger, Side Rotary 
Make/Break Voltages: 

120, 240 VAC; 28 VDC 
UL Listed 
CSA certified 


1502 SERIES COMPACT ENCLOSED SWITCHES 



• side and flange mounted switches available with 
or without actuator seal boots 

• combination insulator/seal cemented inside bottom 
enclosure 

• lead washers seal mounting holes on side mount 
switches 

• side mounts installed with #6 screwshead adjusted 
clockwise and counterclockwise operation 

• removal of bottom enclosure exposes terminals 
for easy wiring 

• NEMA 1 rated 


Circuitry: SPOT, DPDT 
Types: Straight, Roller 
Plunger, Roller Lever, One- 
Way Roller Lever, Manual, 
Coll Spring 
Body Styles: Side or 
Flange mounted, with/ 
without seal boot 
Make/Break Voltages: 

125, 250, 480, 600 VAC; 
125, 250 VDC 
UL Listed 
CSA certified 


0852 EURO-STYLED ROCKER SWITCHES 





patented sleek, rounded ultra-modern design 

rugged, reliable rocker mechanism proven in 

millions of applications 

fits standard cutouts 

available with moisture-resistant seals 

.187 spade, screw terminals, solder and wire 

leads optional 


Circuitry: SPDT, DPDT 
Types: one-light, two-lights, 
non-llghted with three dif¬ 
ferent rocker colors: red, 
white, black 

Electrical: 15A, 277V AC; 
3/4 HP, 125-277V AC; 

6-28V DC Incandescent; 
115V Neon 

Terminals: 1/4" Spade 
UL Listed 
CSA certified 
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McGILL MFG. CO.. INC., ELECTRICAL DIV., 
VALPARAISO, IN 46383 (800)233-8828 


LIGHTED ROCKER SWITCHES WITH SNAP-ON COLORED CAPS 



0851,1851,1861,0871,1871,0881 and 
1881 switch series standard construction 
features: 

These switches have black plastic bezels for 
snap-in-mounting, 1/4" quick-disconnect 
spade terminals, 115V neon lamps. Available 
with 6-28V DC incandescent lamp consult 
factory. Optional splash-resistant gasket 
model available—request new Sealtiterw 
switch. 


Underwriters’ Lab. Inc. Listed 
CSA Approved 
0851,0861,0871,0881 
15 Amp 277V AC 
3/4 HP-125 277V AC 

1851,1861,1871,1881 
6 Amp 125V AC 
3 Amp 277V AC 
1/4 HP-125 277V AC 


SINGLE POLE (Black Bezel, White Rocker, Red Lens) 


Circuit Arrangement 

Poles 

Lights 

CATALOG NUMBERS 

Spade Terminals 

A 

B 

C 



15 A (0851) 

6A(1851) 

ON 

— 

OFF 

SPST 

1 

0851-1301 

1851-1301 

ON 

OFF 

ON 

SPOT 

2 

0851-2302 

1851-2302 

ON 

— 

ON 

SPOT 

2 

0851-2303 

1851-2303 

(ON) 

— 

OFF 

SPST 

1 

0851-1304 

1851-1304 

(ON) 

OFF 

(ON) 

SPOT 

2 

0851-2305 

1851-2305 

(ON) 

OFF 

ON 

SPOT 

2 

0851-2306 

1851-2306 

ON 

— 

(OFF) 

SPST 

1 

0851-1307 

1851-1307 

(ON) 

- 

ON 

SPOT 

2 

0851-2308 

1851-2308 


( ) - Momentary. 


DOUBLE POLE (Black Bezel, White Rocker, Red Lens) 


Circuit Arrangement 



CATALOG NUMBERS 


Poles 

Lights 

Spade Terminals 

A 

B 

C 



15A(0861) 

6A(1861) 

ON 

- 

OFF 

DPST 

1 

0861-1301 

1861-1301 

ON 

OFF 

ON 

DPDT 

2 

0861-2302 

1861-2302 

ON 

— . 

ON 

DPDT 

2 

0861-2303 

1861-2303 

(ON) 

- 

OFF 

DPST 


0861-1304 

1861-1304 

(ON) 

OFF 

(ON) 

DPDT 

2 

0861-2305 

1861-2305 

(ON) 

OFF 

ON 

DPDT 

2 

0861-2306 

1861-2306 

ON 

— 

(OFF) 

DPST 

1 

0861-1307 

1861-1307 

(ON) 

- 

ON 

DPDT 

2 

0861-2308 

1861-2308 


( ) = Momentary 


SINGLE POLE LIGHTED (Black Bezel) 


Circuit Arrangement 

B 

1 

Poles 

Lights 

CATALOG NUMBERS 

- 




Spade Terminals 

A 

B 

C 



15A (0871 ) 

6A(1871I 

ON 


OFF 

SPST 

1 

0871-1601 

1871-1601 

ON 

OFF 

ON 

SPOT 

2 

0871-2602 

1871-2602 

ON 

— 

ON 

SPOT 

2 

0871-2603 

1871-2603 

(ON) 

- 

OFF 

SPST 

1 

0871-1604 

1871-1604 

(ON) 

OFF 

(ON) 

SPOT 

2 

0871-2605 

1871-2605 

(ON) 

OFF 

ON 

SPOT 

2 

0871-2606 

1871-2606 

ON 

- 

(OFF) 

SPST 

1 

0871-1607 

1871-1607 


( ) Momentary. Above numbers do not include cap. 


DOUBLE POLE LIGHTED (Black Bezel) 


Circuit Arrangement 

A.^ f ✓C 

Poles 

Lights 

CATALOG NUMBERS 





Spade Terminals 

A 

B 

C 



15 A (08811 

6 A (1881 1 

ON 

— , 

OFF 

DPST 

1 

0881-1601 

1881-1601 

ON 

OFF 

ON 

DPDT 

2 

0881-2602 

1881-2602 

ON 

— 

ON 

DPDT 

2 

0881-2603 

1881-2603 

(ON) 

- 

OFF 

DPST 

1 

0881-1604 

1881-1604 

(ON) 

OFF 

(ON) 

DPDT 

2 

0881-2605 

1881-2605 

(ON) 

OFF 

ON 

DPDT 

2 

0881-2606 

1881-2606 

ON 

— 

(OFF) 

DPST 

1 

0881-1607 

1881-1607 

(ON) 

- 

ON 

DPDT 

2 

0881-2608 

1881-2608 


( ) Momentary. Above numbers do not include cap. 


SEALTITE™ SWITCHES 

Protects switch against iiquids, dust, 
dirt and many other contaminants. 
Lighted or uniighted versions. Consuit 
factory for part number. 


SNAP-ON COLORED CAPS 


Color 

Full Cap 
Serrated 

Vi Cap 
Serrated 

Curved Full 
Satin Clear 
Cap 

Curved Full 
Satin Opaque 
Cap 

White 

0871-0000 

0871-0010 

0871-0020 

0871-0030 

Clear 

0871-0100 

0871-0110 

0871-0120 

0871-0130 

Amber 

0871-0200 

0871-0210 

0871-0220 

0871-0230 

Red 

0871-0300 

0871-0310 

0871-0320 

0871-0330 

Green 

0871-0400 

0871-0410 

0871-0420 

0871-0430 

Blue 

0871-0500 

0871-0510 

0871-0520 

0871-0530 

Chrome 

- 

- 

- 

0871-0730 

Black 

0871-0800 

0871-0810 

- 

0871-0830 


SNAP-ACTION SWITCHES 



26CX) Series 
20Amp125-250VAC 

1 HP 125-250V AC 

2 HP 250V AC 
SPDT&SPST,NOorNC 

Less than .005" differential travel 
Operating force 20 oz. max. 
Underwriters’ Laboratories, Inc. Listed 
CSA Approved 

Dimensions 1 13/16" x41/64" x41/64" 

Standard Terminals 

Spade Terminals .250" x .032" 


2700 Series 
20 Amp 125-250VAC 
1HP125-250VAC 
2 HP 250V AC 

Underwriters’ Laboratories, Inc. Listed 
CSA Approved 

Dimensions 121/64" x 1-13/16" x43/64" 
Spade Terminals .250" x .032" 


MINIATURE SNAP- 
ACTION SWITCHES 



McGill® 4775 Series Rolling Cam* 
SNAP-ACTION SWITCHES. An 
engineering breakthrough that 
provides 150,000,000 cycle reli¬ 
ability, less contact bounce (1.5 
millsec), LIGHT OPERATING 
FORCE—75gm. Max. 


4777 Series available rated: 

^ 15Amp125-250VAC,1/2HP125-250VAC 
25 Amp 125-250VAC, 1 HP 125VAC 
2 HP 250V AC, 85®C. Max. Ambient Temp. 


10 Amp Underwriters’ Laboratories, Inc. Listed; 

125-250V AC CSA Approved 

1 /2 HP 125-250V AC Optional UL 100,000 cycle listing and 20.1 Amp 
4 Amp “L” 125V AC Case Dimensions: 1 3/32" x5/8" x 13/32" 


ACTUATOR 

CATALOG NUMBERS 

1 OPERATING CHARACTERISTICS 

SPADE TERMINALS 

Operating 

Release 
Force 
Min. gm. 

Movement 

Diff. 

Max. In. 

Pre¬ 
travel 
Max. In. 

Total 
Over- 
travel 
Min. In. 

Actuator 

Length 

SPOT 

SPST 

NO 

SPST 

NC 

Force" 
Max. gm. 

Basic plunger 

4775-1100 

4775-1200 

4775-1300 

75 

10 

.016 

.047 

.050 


Short rigid lever 

4775-1120 

4775-1220 

4775-1320 

75 

9 

.018 

.052 

.050 

27/32 

Long rigid lever 

4775-1130 

4775-1230 

4775-1330 

37 

4 

.037 

.108 

.090 

1'%2 

Short rigid 
lever w/roller 

4775-1140 

4775-1240 

4775-1340 

75 

9 

.018 

.052 

.050 

25/32 

Long rigid 
lever w/roller 

4775-1150 

4775-1250 

4775-1350 

37 

4 

.037 

.108 

.090 

rv32 

Simulated roller 

4775-1160 

4775-1260 

4775-1360 

37 

5 

.033 

.096 

.090 

1%2 


NOTE: Operating characteristics are given for levers mounted in the support farthest from the plunger. When the levers are mounted 
in the support closest to the plunger, multiply the given force values by .57 and the travel values by 1.76 to obtain the correct values. 


4600 Series 15 Amp switches with berylium 
copper mechanism also available. 


SWITCH BUYER HOTLINE (800) 233-8828; FAX (219) 465-2456; PHONE (219) 465-2200 


8*1800 
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T-5 SERIES 

LIGHTED KEYSWITCHES 


DESCRIPTION 

The T-5 lighted keyboard switch has long life (greater than 10 million cycles), low 
bounce, gold-plated cross bar contacts usually found In more expensive switches. 

Mechanically, the T-5 switch incorporates precision tracking surfaces providing a 
smooth “feel” throughout its .170 travel. Each switch has two alignment studs and 
four to six solder points. This makes hand or wave soldered PC board assemblies 
extremely rugged for the most demanding applications, while keeping the manufac¬ 
turing costs down by eliminating the need for metal mounting frames. 

Electrical configurations Include normally open, normally closed, double pole 
normally open, and alternate action. MEI stocks a 5V, 60 milliamp, 100,000 hour 
bulb for these switches. Lamp terminal spacing Is .100 inch, to fit T-1 size lamps 
which can be changed from the front panel by end users. Lenses are stocked in 
eight colors. 

MEI offers a complete line of non lighted T-5 switches and accessories for keyboard 
construction. These Include the switches and keytops shown below, keytops for both 
16mm and 19mm center arrays, relegendable keytops, space bars, wide keytops, 
leveling mechanisms, etc. In house engraving and printing Is available for prototyping 
and low volume applications. 


SPECIFICATIONS 

CONTACT RATING, DC RESISTIVE; 3W 
max. 

VOLTAGE: 24V max. 

INITIAL CONTACT RESISTANCE: 100 
mfi max. 

PLUNGER TRAVEL; .170 ±.010 in. 
PRE-TRAVEL: .080 ±.030 in. 
OPERATING FORCE 

SINGLE POLE, MOMENTARY: 3.5 
±0.5 oz. 

DOUBLE POLE AND/OR ALT. ACTION: 
6.0 ±0.5 oz. 

TEMPERATURE 

OPERATING: -25°C to +65°C 
STORAGE: -40°C to -l-70^C 
CONTACT BOUNCE: 4 ms max. 

MIN. ACTUATIONS, @ 5V, 100/. AMPS: 
10 X 10« 


T-5K With Box Lens 


T-SL 


With Box Lens or Truncated Lens 





• FOR 3 / 4 " CENTER 
MOUNTING 


• LIGHTED WITH 
T-1 BI-PIN LAMP, 
SOCKETED 


T-5J With Panel Sealing Boot and Box Lens 


OTHER MODELS 



• ENVIRONMENTALLY 
SEALED ABOVE AND 
BELOW MOUNTING 
PANEL 

• VINYL BOOT SEALS 
AGAINST LIQUID 
AND DUST 

• FOR 3 / 4 " CENTER 
MOUNTING 

• LIGHTED WITH T-1 
BI-PIN LAMP, SOCKETED 


RECOMMENDED PANEL 
HOLE .580i-«o SQ 


.60 SQ, 


BKC-6 OR 
'BKT-6 LENS 



l!i1 / SEALING BC 
) / PANEL T 
^ ^.060 TO 


BOOT SBJ-7 
THICKNESS 
TO .080 IN. 


-tRHFlJ- 

I—.745—I 




FRONT PANEL 
BOARD 



D O 



T-5C T-5H T-5P T-5B 

PC BOARD LAYOUT 


BETWEEN SWITCHES 




T-5Q 



MECHANICAL 

ENTERPRISES 

INC. 


461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 
FAX (703) 435-1837 
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610 East Tenth Street 
Oakland, CA 94606 
3620 


^JITTWl 


FAX: 


I 452- 



1220 Olympic Boulevard 
Santa Monica, CA 90404 
Tel: (213) 452-8002 



ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 

Duraceil 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 


FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 


FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
IDI 
lEE 
Ledu 
Luxo 
Leecraft 


RELAYS 

Aleph international 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 

RESISTORS & 
NETWORKS 
R.G. Alien 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 


COUNTERS 

Hecon 

Kessler-Ellls 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 


TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron-Beau 

Weidmuller 


TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xceiite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 


DNNECTORS 

Mag-Lite 

Stanley 

SWITCHES 

Thordarson 

Triad 

AMP 

Arrow Hart 

U.T.C. 

Amphenol 

Cablewave 

OUTLET STRIPS 

. AMP 

C & K 

TUBES 

E.F. Johnson 

Waber 

Cherry Electric 

Eimac 

Kulka 


G.C. 

G.E. 

Manhattan 


McGill 

National 

Paladin 

POTS & CONTROLS 

Omron 

Raytheon 

Panduit 

Bourns 

Oslo 

R.C.A. 

Pomona 

Clarostat 

Otto 

Varian (Klystrons) 

Superior 

Ohmite 

Switchcraft 

TUBING 

Switchcraft 


Unimax 

Alpha 


Electrovert 

Heli-Tube 

Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 
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THmmers & Switches. Pure and Simple. 

SELECTOR AND BINARY CODED DIP 
AND SMD ROTARY SWITCHES 



Switch 

Number of Positions 

Type 

Mounting 

Size 

CS-4 

2 (Single Pole) 

Selector 

SMD 

4 mm sq. 


3 (Single Pole) 

Selector 

SMD 

4 mm sq. 


2 (Double Pole) 

Selector 

SMD 

4 mm sq. 

SS-10 

6 (Single Pole) 

Selector 

DIP 

10 mm sq. 


3 (Double Pole) 

Selector 

DIP 

lOmmsq. 

S-1000 

16BCH 

Digital 

DIP 

1 / 2 " sq. 

S-2000 

10 BCD 

Digital 

DIP 

1 / 2 " sq. 

S-5000 

10BCD*/16BCH* 

Digital 

DIP 

V 2 " sq. 

S-7000 

10BCD*/16BCH* 

Digital 

SMD 

7 mm sq. 

S-8000 

8 (3 bits) 

Digital 

DIP 

7 mm sq. 


* Built-in resistor and/or diode arrays. 


Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
_ 619/453-0332, FAX: 619/481-1123 _ 

EEM 1989 For manufacturers’sales offices, see yellow pages B*1803 
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MICRO SWITCH 

a Honeywell Division 


Solid State Hall Sensors 

Hall effect sensors respond to a magnetic field, or—in the case 
of Hall vane sensors—to the interruption of a magnetic field. 
Hall sensors are not rate sensitive. They operate at extremely 

Sensors are used in: 

• Ignition systems 

• Brushless DC motors 

• Utility meters 

• Water softeners 

• Gasoline pumps 

• Welding equipment 

• Balance scales 

• Interlocks 

MAGNETIC POSITION SENSORS 


high speed and include signal conditioning. They offer high reli¬ 
ability, long life, and compatibility with microprocessors and 
other electronic circuitry. 

• Flowmeters 

• Magnetic card readers 

• Vending machines 

• Home appliances 

• Computer equipment 

• Medical instruments 

• Copy machines 

• Laboratory equipment 


." 

Actual Size 

Listing 513SS16 

Actual Size 

613SS4 

Actual Size 

8SS3 

Actual Size 

91 SSI 2-2 

Operation 

Proximity to 

Proximity to 

Proximity to 

Proximity to 


external magnet 

external magnet 

external magnet 

external magnet 

Supply Voltage 

6 to 24 VDC 

6 to 24 VDC 

6 to 24 VDC 

8 to 16 VDC 

Construction 

Molded plastic package 
Threaded flux concentrator 

Molded plastic package 

Ceramic hybrid circuit 

Ceramic hybrid circuit 

Termination 

Solder/quick connect 

Printed circuit board 

Printed circuit board 

Printed circuit board 

Operating Speed 

0 to over 100 kHz 

0 to over 100 kHz 

0 to 100 kHz 

5 p seconds 
(Res. Time) 

Operating Gauss 

230 

330 

400 

span (-400 

(25°C typical) Rel. 

170 

245 

300 

to +400) 6V. 

Output Type 

Digital, current sink 
20mA 

Digital, current sink 
10mA 

Digital, current sink 
20mA 

Linear, current source 

Other options— 
Request Catalog 20 

4.5 to 5.5 VDC supply. 
Bipolar magnetics. 
Source output. 

I 4.5 to 5.5 VDC supply. 
Current source or 
analog output. 

4.5 to 5.5 VDC supply. 



MAGNETIC POSITION SENSORS 

Actual Size 

Listing SS22PE 

■ WBB 

^ |ij 

III III ii 

Actual Size ' ^ ^ Actual Size Actual Size 

SS31EA SS83CA SS41 SS94A1 

Operation 

Proximity to 
external magnet 

Proximity to 
external magnet 

Proximity to 
external magnet 

Proximity to 
external magnet 

Supply Voltage 

6 to 24 VDC 

4.5 to 24 VDC 

4.5 to 24 VDC 

6.6 to 12.6 VDC 

Construction 

Ceramic hybrid circuit 

Ceramic hybrid circuit 

Molded plastic 

Ceramic hybrid circuit 

Termination 

Printed circuit board 

Printed circuit board 

Printed circuit board 

Printed circuit board 

Operating Speed 

0-100 kHz 

0 to over 100 kHz 

0 to over 100 kHz 

3 p seconds (Res. Time) 

Operating Gauss 
(25*’C typical) Rel. 

15 

11 

40 15 

-40 -15 

40 

-40 

Span (-500 
to+500) .63Vs. 

Output Type 

Digital, current sink 
20mA 

Digital, current sink 
10mA 

Digital, current sink 
10mA 

Linear, current 
sinking or sourcing 

Other options— 
Request Catalog 20 

4.5 to 5.5 VDC supply. 

Pinout options. 

Operating gauss. 



B-1804 


For manufacturers’ sales offices, see yellow pages 


EEM 1989 








5100 


SWITCHES 


5100 


MICRO SWITCH 

a Honeywell Division 


Solid State Hall Sensors 

MAGNETIC POSITION SENSORS 



Listing 

SR1G-A1 

SR3B-At 

103SR17A-1 

413SR10 

Operation 

Proximity to 
external magnet 

Proximity to 
external magnet 

Proximity to 
external magnet 

Proximity to 
external magnet 

Supply Voltage 

4.5 to 24VDC 

4.5 to 24 VDC 

6 to 24 VDC 

6 to 24 VDC 

Construction 

Threaded aluminum 
housing 

Thermoplastic 

Threaded aluminum 
housing 

, Molded plastic housing 
(Can be gang mounted) 

Termination 

Lead wires 

Lead wires 

Leadwires 

Solder/quick-connect 

Operating Speed 

0 to over 100 kHz 

0 to over 100 kHz 

0 to over 100 kHz 

0 to over 100 kHz 

Operating Gauss 

350 

90 

50 

400 

(25°C typical) Rel. 

275 

-90 

-50 

300 

Output Type 

Digital, current sink 
20mA 

Digital, current sink 
10mA 

Digital, current sink 
20mA 

Digital, current sink 
20mA 

Other options— 
Request Catalog 20 

Threaded stainless 
steel housing. 

Bipolar magnetics. 

Unipolar magnetics. 

Source output. 
Unipolar magnetics. 

Bipolar magnetics. 


GEAR TOOTH SENSORS 



Listing 

1.38xl.l4x.46 

GT01GA 

1.78xl.25x.34H 

SR7PA 

Operation 

Ferrous metal 

Ferrous metal 

Supply Voltage 

4.5 to 24 VDC 

4 to 6 VDC 

Construction 

Thermoplastic 

Thermoplastic 

Termination 

Leadwires 

Plug-in connector 

Operating Speed 

0.01 to over 100 kHz 

0 to over 12 kHz 

Sensing gap min. 

— 

.005 

max. 

.060 

.025 

Output Type 

Digital, current sink 
20mA 

Digital, current sink 

6 mA typ. 



MG MAGNETS 

MICRO SWITCH supplies bar and ring 
magnets for operating our Hall effect 
sensors. These are provided in a wide 
variety of magnetic materials, sizes, 
shapes, and mounting options. Request 
Catalog 20. 


SALES AND SERVICE 

MICRO SWITCH serves its customers through a worldwide net¬ 
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH salesoffice. Seethe EEM 


Yellow Pages or contact: 
MICRO SWITCH 

11 W. Spring St. 

Freeport, Illinois 61032 
Tel. 815/235-6600 


EEM 1989 
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MICROSWITCH 

a Honeywell Division 

MECHANICALLY OPERATED HALL EFFECT SWITCHES VANE SENSORS 




1.14X.40X.62H. 

Listing VX12-A1 


1.09X.40X.97H. 

47XL31-01 


Actual Size 

1AV2A 


Actual Size 

4AV12A 


Operation 

Mechanical plunger 

Mechanical plunger 

Ferrous vane 

Ferrous vane 

Supply Voltage 

4.5 to 24 VDC 

6 to 24 VDC 

6 to 24 VDC 

6 to 24 VDC 

Construction 

Plastic housing 

Plastic housing 

Molded plastic housing 

Molded plastic housing 

Termination 

Plug-in connectors 
(molex type) 

Solder/quick-connect 

Leadwires 

Leadwires 

Operating Speed 

Depends on actuator 

Depends on actuator 

0 to over 100 kHz 

0 to over 100 kHz 

Temperature Range 

-40 to 70°C 

-40 to 100"C 

-40 to 125°C 

-40 to 125°C (4AV) 

Output Type 

Digital, current sink 

Normally high 

10mA 

Digital, current sink 
Normally high 

20mA 

Digital, current sink 

20mA 

Digital, current sink 

20mA 

Other options— 

Normally low output. 

! Normally low output. 

Solder/QC terminals. 

PC Board term. 

Request Catalog 20 

Many actuator types. 

AMP connectors. 

Many actuator types. 

Source output. 

Connector block. 




CURRENT SENSORS 


TEMPERATURE SENSORS 



CS Holder 
Assemblies 
Listing CSLA2CD 


CS Adjustable 
Linear Sensors 
CSLF4AD 



TD1A 


CS Digital TD Temperature 

Sensors Sensors 

CSDDIED 



Operation 

Current 

sensor 

Current 

sensor 

Current 

sensor 

Proximity to temperature 

Supply Voltage 

6 to 12 VDC 

10.5 to 24 VDC 

4.5 to 24 VDC 

1mA (Supply Current) 

Construction 

Plastic 

housing 

Plastic 

housing 

Plastic 

housing 

Ceramic, plastic or aluminum 

Termination 

PC board 

PC board 

Quick conn. 

PC board 

Printed circuit board, leadwire or 
connector compatible 

Operating Speed 

3[i sec. 

8 p sec 

150|i sec. 

Depends on packaging 

Sensed Current max. 

72a AC/DC 

57a DC 

3.5a operate 

2 .6a release 

-40tol50°C 

Temp. Range 

Output Type 

Linear, voltage 
ratio metric 

Linear 

4-20mA 

Digital sinking 

40 mA 

Analog 

Other options 

Request Catalog 20 

up to 950a 
sensing. 

Side mount. 

1-5 V output. 

AC or DC sensing. 
Enclosed versions. 

5V or 6-16V supply. 
Thru hole design. 

1.3 to 22a sensing. 

Various packages and materials. 
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MICRO SWITCH 

a Honeywell Division 


PIEZORESISTIVE PRESSURE SENSORS 

Piezoresistive pressure sensors convert air or I iquid pressure to an 
analog signal. Overall, MICRO SWITCH pressure sensors are 
small, low cost and reliable. They feature excellent repeatability, 
high accuracy, and reliability under varying environmental 


conditions. In addition, they feature highly consistent operating 
characteristics from one sensor to the next and interchange- 
ability without recalibration. Low cost to keep your systems costs 
down. 



1 



Listing 


0.64 sq.x.82H. 

136PC15G1 


1/4-18 NPTF port 
1 Inch hex. 

236PC100GW 


2.35x1.18x1.12H. 

142PC15D 


2.35x1.18x1.32H. 

162PC01D 


Operation 

Deflection of 
silicon diaphragm 

Deflection of 
silicon diaphragm 

Deflection of 
silicon diaphragm 

Deflection of 
silicon diaphragm 

Supply Voltage 

10 VDC or 2 mA typ. 

10 VDC or 2mA typ. 

8 VDC typ. 

8 VDC typ. 

Construction 

Plastic package 

Stainless steel housing 

Thermoplastic 

Thermoplastic 

Termination 

PCB 

Cable 

PCB 

PCB 

Temperature Range 

-40 to85°C 

-30 to 70^C 

-40 to 85°C 

-40 to85°C 

Output Type 

F.S.O. typical 

Low level, 100 mV 

Linear, proportional 
to pressure 

Low level, 100 mV 
Linear, proportional 
to pressure 

High level, 5 Volts 

High level, 5 Volts 

Pressure Range 

0 to 15 psi gage 

0 to 100 psi gage 

0 to 15 psi 
differential 

Oto 27.68" H 2 O 
differential 

Other options— 
Request Catalog 15 

0-5 to 0-100 psi. 
Absolute versions. 

0-5 to 0-150 psi. 

Various in 0 to 30 psi 
and ± 15 psi ranges. 
Absolute and 
gage versions. 

Various in 0 to 10" 
and +5" H 2 O. 

Gage and 
vacuum versions. 




fr 







Listing 


1/4-27 NPT Port 
2.2x2.3xl.57H. 

242PC100G 


x 

.6x.5x.91H 

16PC15GF 



1.15X.64X.84H. 

184PC15D 


Operation 

Deflection of 
silicon diaphragm 

Deflection of 
silicon diaphragm 

Deflection of 
silicon diaphragm 

Supply Voltage 

8 VDC typ. 

10 VDC 

8 VDC typ. 

Construction 

Die-cast aluminum housing 
Buna N seal 

Plastic package 

Plastic package 

Termination 

Lead wires 

PCB 

PCB 

Temperature Range 

-40 to85°C 

-40 to85°C 

-40 to85°C 

Output Type 

F.S.O. typical 

High level, 5 Volts 

Linear, proportional 
to pressure 

Low level, 100 mV 

Linear, proportional 
to pressure 

High level, 5 Volts 

Linear, proportional 
to pressure 

Pressure Range 

0 to 100 psi gage 

0 to 15 psi gage 

0 to 15 psi vacuum gage 

Other options— 

Request Catalog 15 

Various in ±2.5 to 

0-250 psi ranges. 

0-5 and 0-30 psi. 
Differential and 
absolute versions. 

0-5 and 0-30 psi. 
Differential versions. 
Terminal or housing mount. 


SALES AND SERVICE 

MICRO SWITCH serves its customers through a worldwide net¬ 
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. Seethe EEM 


Yellow Pages or contact: 
MICRO SWITCH 

11 W. Spring St. 

Freeport, Illinois 61032 
Tel. 815/235-6600 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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MICRO SWITCH 

a Honeywell Division 

SUBMINIATURE/MINIATURE BASIC SWITCHES 

SM subminiature basic switches are a versatile collection of small 
size and ample electrical capacities. SX subminiature basic 
switches are the smallest snap-action switches available from 
MICRO SWITCH, yet are big in performance and selection. They 
provide up to 7 amp power load capacity. V3 miniature basic 
switches put a 25 amp power load capacity and a choice of 11 


other electrical ratings into a relatively small package. Ml minia¬ 
ture basic switches have electrical ratings up to 15 amp power 
load capacity, andoffertwoversions—commercial and European 
designed to meet all leading European approval agency require¬ 
ments. TB miniature basic switches are small double-break units 
which offer means of controlling 2, 3 or 4 isolated circuits. 


MINIATURE AND SUBMINIATURE BASIC SWITCHES 




Listing 11SX21-T 


11SM1-T 


V3-101-D8 


V7-1B11E9 


PHYSICAL DESCRIPTION 
Package Size (inches) 


Actuator 

Terminals 

Mounting Centers 

CHARACTERISTICS 
UL/CSA Rating 


Circuitry 


Operating Force 

Differential Travel (inches) 

ENVIRONMENT 

Temperature 

Range (®F) Upper 

Lower 

Sealing 


Housing Material 


Other options 
Request Catalog 10 


.35H 

.20W 

.50L 

.49H 

.25W 

.78L 

.63H 

.40W 

1.09L 

.63H 

.40W 

1.14L 

.50H 

.50W 

1.25L 

Pin plunger 

Pin plunger 

Pin plunger 

Pin plunger 

Pin plunger 

T solder 

Tsolder 

D8 QC 

E9 QC 

screw 

.19 

.38 

.88 

.88 

.37 

5a 250VAC 

5a 250 VAC 

11a VaHP 

277 VAC 

11a VsHP 
277VAC 

10a 250VAC 
V 2 HP 125 VAC 

SPOT 

SPOT 

SPOT 

SPOT 

2 

CKT DB 

2.5 to 5 oz. 

3 to 5 oz. 

8 oz. 

5.3 oz. 

7 to 13 oz. 

.002 

.004 

.006-.016 

.002-.010 

.010-.025 

250° 

-65° 

180° 

-65° 

180° 

-65° 

185° 

-40 

180° 


Elastomer 

sealed 

plunger avail. 




General 

purpose 

phenolic 

General 

purpose 

phenolic 

General 

purpose 

phenolic 

Polyester 

General 

purpose 

phenolic 

Pin, integral or auxiliary leaf and 
lever, overtravel plunger actuators. 

Many terminal variations. 

SPST NO or NC ctry. 

Pin, integral or 
auxiliary leaf and 
lever actuators. 
Meets European 
and UK standards. 

Pin, auxiliary 
leaf actuators. 
4CKTDB. 
Solder term. 

400° temp. 

7a rating. 

Gold contacts. 

Low force/low 

DT versions. 
MIL-S-8805 
listings. 

400° temp. 

11a rating. 

Gold contacts. 

Low force/low 

DT versions. 
MIL-S-8805 
listings. 

BEAB, TV-2 
listings. 

600° temp. 

25a rating. 

Gold alloy 
contacts. 

Low force/high 
force versions. 
MIL-S-8805 
listings. 
TV-3,4,5 
listings. 
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MICRO SWITCH 

a Honeywell Division 


STANDARD BASIC SWITCHES 

Power load switching and motor handling capacity are among 
the attractions of thumb-size BZ/BA standard basic switches. 
Double-pole double-throw switching is added by DT switches. 


Where there's a need for reliable switching of high capacity sys¬ 
tems involving DC motors and solenoids, MT magnetic blow-out 
switches do the job. The 3MN has double-break switching. 








Listing 

BZ-2R-A2 

BA-2RV22-A2 

DT-2R-A7 

MT4R-A28 

3MN1 

PHYSICAL DESCRIPTION 

Package Size (inches) 

.95H 

.95H 

1.28H 

1.30H 

1.20H 


.69W 

.69W 

.69W 

.69W 

.68W 


1.94L 

1.94L 

1.94L 

1.94L 

2.50L 

Actuator 

Pin 

Short roller lever 

Pin 

Pin 

Plunger 

Terminals 

Screw 

Screw 

Screw 

Screw 

Screw 

Mounting Centers (inches) 

1 

1 

1 

1 

2.13 

CHARACTERISTICS 

UL/CSA Rating 

15A-480VAC 

20A-480VAC 

10A-250VAC 

10A-125VAC 

15A-600VAC 





orVDC 

1 Hp at 240 VAC 

Circuitry 

SPDT 

SPDT 

DPDT 

SPDT 

2 CKT DB 

Operating Force 

9-13 oz. 

14-22 oz. 

20 oz. 

12-18 oz. 

12-20 oz. 

Differential Travel (inches) 

.0004-.002 

.002-.0075 

.005 

.005 

.015-.025 

ENVIRONMENT 

Temperature 

Range (®F) Upper 

o 

o 

00 

o 

o 

00 

o 

o 

00 

o 

o 

00 

1 —1 

180° 

Lower 

-65° 

-65° 

— 

— 

— 

Sealing I 

Neoprene or 
Elastomer sealed 






plunger avail. 





Housing Material 

General 

General 

General 

Arc 

General 


purpose 

purpose 

purpose 

resistant 

purpose 


phenolic 

phenolic 

phenolic 

melamine 

phenolic 

Other options 

Pin, integral or auxiliary leaf and 

Pin, integral or 

Pin, integral or 


Request Catalog 10 

lever, overtravel plunger actuators. 

auxiliary leaf 

auxiliary leaf 



Many terminal variations. 

actuators. 

or lever actuators 



Manual reset versions. 

Special ctry. available. 


SPST ctry. 



22a rating. 

25a rating. 





250° and 400° 

250° temp. 



" 


temperature. 
Alloy contacts. 
Low force/low 






DT versions. 
MIL-S-8805 






listings. 






SALES AND SERVICE 

MICRO SWITCH serves its customers through a worldwide net¬ 
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. See the EEM 


Yellow Pages or contact: 
MICRO SWITCH 

11 W. Spring St. 

Freeport, Illinois 61032 
Tel. 815/235-6600 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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SEALED AND HIGH TEMPERATURE BASIC SWITCHES 

Specially adapted basic switches include: SE/XE environment- metically sealed switches which parallel the size and mounting 
proof switches which protect subminiature SM/SX basic switches scheme of the standard basic switches; and HT high temperture 
withinasealedhousing; HMhermeticallysealedswitchesareinter- switches for use up to+1000° R 
changeable in operating point with the SM switches; HS her- 



Listing 

1XE1 

1SE1 

1HM1 

1HS1 

2HT1 

PHYSICAL DESCRIPTION 

Package Size (inches) 

.75H 

.75H 

.72H 

1.18H 

1.25H 


.32W 

.34W 

.25W 

.67W 

.70W 


.62L 

.88L 

.79L 

1.96L 

1.96L 

Actuator 

Pin 

Pin 

Integral lever 

Integral lever 

Pin 

Terminals 

Lead wire 1' 

Lead wire 1' 

Solder 

Screw 

Screw 

Mounting Centers (inches) 

.19 

.38 

.37 

1 

1 

CHARACTERISTICS 

Electrical Data 

7A-28VDC, 

5A-28 VDC, 

4A-28 VDC, 

25A-28VDC 

3A-125, 250 VAC 


115,250 VAC 

125, 250 VAC 

115, 400 Hz 



Circuitry 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

Operating Force 

5-17 oz. 

5-17 oz. 

7oz. 

10-22 oz. 

10-20 oz. 

Differential Travel (inches) 

.005 

.004 

.006 

.020 


ENVIRONMENT 

Temperature 

Range (°F) Upper 

0 

r-H 

CM 

CM 

o . 

T—1 

CM 

CM 

250° 

180° 

1000° 

Lower 

-65° 

o 

LO 

CD 

-85° 

-67° 

— 

Sealing 

Environment 

Environment 

Hermetic 

Hermetic 

NO 


IVIIL-S-8805 

MIL-S-8805 


MIL-S-8805 


Housing Material 

Aluminum 

Aluminum 

Stainless steel 

Monel 

Stainless steel 

Other options 

Aux. leaf 

Aux. leaf or 

Aux leaf or 

Leadwire 

Overtravel 

Request Catalog to 

actuators. 

lever actuator, 

lever actuator. 

termination. 

plungers. 


SPST ctry. 

SPST ctry. 

MIL-S-8805 

Roller lever 

Panel mount. 


300° temp. 

500° temp. 

listing. 

actuators. 

UL Recognized. 


longer leads. 

UL/CSA 

300° & 500° 

250° & 300° 



Solder term. 

listing. 

temp. 

temp. 



UL/CSA 


Leadwire 

UL/CSA listing. 



listing. 


termination. 
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a Honeywell Division 

INTERLOCK SWITCHES MERCURY SWITCHES 

Interlockswitchesautomaticallycut power when a service door or Mercury switches use electrodes and mercury pool in a hermeti- 

drawer is opened helping protect personnel and equipment. cally sealed glass tube to satisfy needs in contaminated atmo¬ 

spheres or where available operating force is extremely low. 
TiIting operates the switch. 



Listing 

17AC18-T 

1DM1 

WW-1G03A-D7 

AS412A1 

PHYSICAL DESCRIPTION 

Package Size (inches) 

1.53x.34xl.l8H 

1.25H 

1.93H 

.35dia. 



.68W 

.54W 

1.75L. 



1.95L 

1.58L 


Actuator 

Rod 

Plunger 

Plunger 

Tilt to operate 

Terminals 

Solder 

Quick-connect 

Quick-connect 

Leadwire 

Mounting Centers (inches) 

.437 X. 578 

Snap-in mount 

Snap-In mount 

Not applicable 

CHARACTERISTICS 

Electrical Data 

5A 

lOA, 125 

16A, 125 

lA- 


125, 250, VAC 

250, 277 VAC 

250 VAC 

115 VAC 



ULYCSA 

UL7CSA 


Circuitry 

SPOT 

SPDT 

2-N.O. 

SPST 

Operating Force 

— 

15 oz. 

15 oz. 

Not applicable 

Differential Travel (inches) 

— 

— 

_ 

.3to 1.2° 

ENVIRONMENT 

Temperature 

Range (®R Upper 

] 

185° ! 

180° 

1 —* 

00 

CJ1 

o 

o 

Lower 

o 

1 

-35° 

o 

o 

i 

1 

00 

00 

Sealing 

Depends on 
basic switch 

— 

— 

Hermetic 

Housing Material 

Stainless steel 
bracket, stainless 

Polyester 

Polyester 

Glass 


steel rod 




Other options 

Various plastic and 

Alternate action. 

1, 2 or 3 circuit. 

20 amp. versions. 

Request Catalog 

steel plungers. 

Push-pull action. 

Various term. 

-65 to 500° 


Various 

Pull-to-cheat 

Designed to comply 

temperature. 


termination. 

action. 

with worldwide 

SPDT, 2 CKT DB. 


Many basic switch 

DPDT ctry. 

certification 

Various sizes 


and ctry. options. 

Various color and 
shaped plungers. 

standards. 

and tilt angles. 


SALES AND SERVICE 

MICRO SWITCH serves its customers through a worldwide net¬ 
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contacta nearby MICRO SWITCH salesoffice. Seethe EEM 


Yellow Pages or contact: 
MICRO SWITCH 

11 W. Spring St. 

Freeport, Illinois 61032 
Tel. 815/235-6600 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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a Honey wel I Division 


MANUAL SWITCHES 


Many options in colors, legending, shapes, sizes, and nnounting 
available as well as power, electronic or solid state switching. 
AML's comprehensive line blends with other panel components 
for total display harmony. MML provides a full line of manuals In 



AML Series 


an economical miniature package. Series 2 provides modular 
assembly with lto4 section display. Manyother pushbutton lines 
are available. Request Catalog 30 or Catalog 80 for military quali¬ 
fied products. 



Because of the many variations of these products a listing is not being given. Series 2 


PHYSICAL 

DESCRIPTION 

Panel Area 

Pushbuttons: .80" (20,5 mm) square. 

PR’s, paddles, and rockers; 

.80x1.20" (20,5x30,5 mm). 

PWB mount: .40" (10,2 mm) square and 
.60x .40"(15,2x 10,2mm), except 

2-pole power duty paddles and rockers. 

1.0x1.41" 
(2,5x35,8 mm) 
.86x1.35" 
(21,8x34,3 mm) 

Display 

Pushbuttons: .59" (15,0 mm) square 
and .59 X .99" (15,0x25,0 mm). 
Transmitted, projected, and dead front 
full and split color. Rockers: Full and split 
color rockers, with lens. Paddles: Full and 
split color covers, with lens. 

— 

Pushbuttons: .26" (6,6 mm) square and 
.46x .26" (11,7x6,6 mm). Transmitted 
color. Rockers: Optional lenses for 
transmitted color. 

.85x1.08" 
(21,6x27,4 mm) 
buttons. 

1-4 section display 
Transmitted and 
projected color. 

Illumination 

Incandescent T-1-3/4 lamps—6,14,28 v 
LEDS-2.4, 5, 10, 15 V 

Neon lamps—125, 250 V 

LEDs—1.7, 2.1, 2.2, 2.3 V 

Incandescent T-1 lamps—5 V (other 
voltage avail.) 

Neon lamps—125, 250 V 

Incandescent 

T-1-3/4 lamps—6, 
14, and 28 V. 

Behind Panel 

Depth (max.) 

1.7" (43,1 mm) 

.67" (17,0 mm) 

3.28" (83,3 mm) 

Mounting 

Snap-in individual, strip, matrix, 
sub-panel PC board mounting 

Printed wiring board, snap-in strip, 
matrix. 

Snap-in flange 
mount and units 
with mounting 
barriers for indi¬ 
vidual or strip 
mount. 

Termination 

Solder, quick-connect, PC board, push-on 

Printed wiring board, solder, 
quick-connect. 

Solder, 

quick-connect and 
screw terminals. 

Sealing 

Optional panel seal for pushbuttons. 

— 

Optional panel 
seal. 

SPECIAL FEATURES 

Keylock switches available for controlled 
access applications. 

Mechanically interlocked switches provide 
latching functions. 

Coil equipped units 
for remote operation 
(pull-in and hold-in) 

CHARACTERISTICS 
Electrical Data 

Solid 

State: 

5 or 6-16 
VDC 

Electronic 
Control: 
Up to 
3a., 
125 VAC 

Power 
Duty Push 
buttons: 
Up to 10 
a., 

125/250 

VAC 

Power 
Duty 
Rockers, 
Paddles: 
Up to 15 
a., 

125/250 

VAC 

Solid 
State: 
5-24 VDC 

Electronic 
Control: 
Up to 

1 a., 
125 VAC 
res. 

Power 
Duty Push 
buttons: 
Up to 

6 a., 
250 VAC 
res. 

Power 
Duty 
Paddles: 
Up to 

6 a., 
250 VAC 
res. 

1-20 a., 125, 

250, 480 VAC, 
depending on 
switch module 
specified. 

Circuitry 

Current 

Sinking 

1, 2, or4 
Form C 

2 

Form X 

lor 2 
Form A 

Current 

Sinking 

1 or 2 
Form C 

lor 2 
Form X 

lor 2 
Form C 

1-4 Form C. 

AGENCY LISTINGS 

UL, CSA, CEE (European approvals being 
obtained as needed, from individual 
countries), MIL-S-22885 

ULand CSA 

Ill r^A 

For’MIL-S-22885 
versions, refer to 
Catalog 80. 
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a Honeywell Division 

TOGGLE SWITCHES 

We offer a wide selection of size, circuitry, capacity sealing rockers that offer positive tactile feedback in a variety of 

and toggle action. Plus a great array of levers, paddles and colors. 



Listing 

11TS95-2 

1TL1-7 

1TP201-3 

13AT1 

PHYSICAL DESCRIPTION 

1-pole 

1.13X.62" 
(28,7x15,7 mm) 

1-pole 

1.12x62" 
(28,4x15,7 mm) 

1-pole 

2.17X.62" 
(55,1x15,7 mm) 

2-pole 

.84X.72" 

(21,3 X 18,3 mm) 

Display 

Toggle lever. 

Toggle lever. 

Rocker actuator. 

Toggle lever operator. 

Illumination 

Not applicable. 

Not applicable. 

Not applicable. 

Behind Panel 

Depth (max.) 

1.08" (27,4 mm) 

1.35" (34,3 mm) 

1.45" (36,8 mm) 

.98" (24,8 mm) 

Mounting 

Threaded bushing. 
15/32-32 

Threaded bushing. 

3-hole flush 
panel mtg. 

Threaded bushing. 
15/32-32 

Termination 

Quick connect 

Screw 

Screw 

Solder 

Sealing 

Bushing seal. 

Bushing and cover-to-case seals. 

Environment proof. 


CHARACTERISTICS 

Electrical Data 

15 a., 125 or 250 

VAC. 

10 a. 125, 250 or 

277 VAC. 

15 a., 125, 250 or 
277 VAC. 

5 a., 125 or 250 

VAC. 

Circuitry 

1-pole, 2 positions, 
maint. action 

1-pole, 3 positions, 
mom. action 

1-pole, 2 positions, 
maint. action 

3 positions, mom. 
action. 

AGENCY 

LISTINGS 

UL, CSA. 

UL, CSA. 

MIL-S-3950 

UL, CSA. 

UL, CSA. 

other options 

Request Catalog 30 

1 or 2-pole, 2 or 3 
positions, mom. and 
maint. action. 

Solder or screw 
terminals. 

Colored lever 
sleeves. 

1, 2 or 4 pole, 2 or 3 positions, mom. and 
maint. action. 

1-10 poles. 2 or 3 
positions, mom. and 
maint. action. 

Some meet 
MIL-S-8805/26 and 
MIL-S-8805/98. 

Gold contacts. 

Colored lever 
sleeves. 

Screw or QC term. 
Bushing and panel 
seals, hermetically 
sealed switch units. 
Pull-to-unlock and 
tab lever options. 


Solder, IWTS 
termination. 

15 a. 277 VAC. 
Pull-to-unlock toggle 
option. 

Full color and 

transparent 

rockers. 

Above panel 
mounting. 


SALES AND SERVICE 

MICRO SWITCH serves its customers through a worldwide net¬ 
work of sales offices and distributors. For ordering, application 
assistance, pricing or name of nearest Authorized Distributor, 
contact a nearby MICRO SWITCH sales office. Seethe EEM 


Yellow Pages or contact: 
MICRO SWITCH 

11 W. Spring St. 

Freeport, Illinois 61032 
Tel. 815/235-6600 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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SPC/Quality 


Quality at all levels of work at Molex is 
our #1 priority. To this end, Statistical 
Process Control training is required 
of all employees; classes are conducted 
year-round to educate and update. 




■I 


V5 


France, Brazil 


and Korea are connected by a world 


wide CAD network. Our use of Finite 


Element Analysis, a predictive 


engineering “tool,” enables the creation 


of mathematical prototype and 


simulated performance 


operations 


machines. 




li 

if 


mm 


ilB 




Multi-National 

Coordination 

Our special team coordinates the 
needs of customers who design, 
purchase and manufacture in 
different countries. 
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Products 

• Custom Automotive Products 

• Overmolded/Insert Molded 

• Sealed Connectors 

• Dense Packaging Systems 

• IDT System 

• PCB Interconnections 

• FCC Connectors 

• Fiber Optics 

• Telephone Connectors 

• Pin and Socket Connectors 

• Switches 

• Application Tooling 

• Solderless Terminals 

• I/O Connector Systems 

• D-Subminiatures 

• SMT Components 


Membrane Switches 


(Control Panels) 






ll A 


Shown: Longest plating line in 
S.E. Asia located at MX 
Singapore. 






Molex offers the highest quality custom 
and standard control panels for applica¬ 
tion in television channel selectors, 
printers, microwave ovens, security 
systems and other electronic equipment. 

Molex’s custom hybrid control 
panels allow integral displays and 
electronic components to be included 
in one switch assembly. 

Hybrids use a printed circuit board 
for the lower switch circuit. Electronic 
components such as LEDs, resistors, 
and capacitors can be soldered directly 
onto the switch assembly. The complete 
plug-in hybrid unit eliminates separate 
PC board assemblies for each component. 





molex 


Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 USA, (312) 969-4550* 
European Headquarters: Munich, West Germany, 49-89-496093 
Northern Asia Headquarters: Tokyo, Japan, 03-487-8333 
Southeast Asia Headquarters: Jurong Town, Singapore, 65-660-8555 

*Tel. No. after 11/11/89 (708) 969-4550 


Our New 1989 Full 
Line Catalog is Here! 

Don’t be caught with last year’s 
model! Call or write now for your 
free copy of the NEW Molex No. 
890 Eull Line Catalog with 760 
pages of interconnection 
products, switches, and application 
tooling. The No. 890 Catalog 
provides design assistance and 
complete ordering information. 
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CALL 602/991-0942 FOR 
FAST DELIVERY, GREAT PRICES 
ON 38 SWITCH FAMILIES, 
OVER 873,000 SWITCHES FROM 
WORLD’S SMALLEST WASHABLES 
TO 50 AMP POWERHOUSES 

NEW EXPANDED & UPDATED BIG CAT CONTAINS 
400 PAGES OF SWITCH DEVICES 

The new Big Cat — biggest catalog in the switch jungle is now fatter and more 
informative than ever. Quickly find in-depth info on NKK’s entire switch line. All 38 
families categorized by size and actuator type. Precision proportioned dimen¬ 
sional drawings make switches simple to design-ln. Key features, sizes, ratings, 
washability and other info, plus application suggestions enable you to pinpoint 
the particular switch you need in seconds. The industry’s most logical ordering 
system saves you time and eliminates errors. Get your expanded & updated Big 
Cat Switch Catalog now. 

BIG CAT CALL 602/991-0942. ASK FOR EEM EXTENSION. 




SUPER-SUBMINIATURE PCB WASHABLES 
WITH STC CONTACT MECHANISM 

Choose from Series A toggles, rockers, pushbuttons, slides & indicator lights. 
Tiny PCB logic-level washables are ideal for space-restricted areas in com¬ 
puters, peripherals, communication systems, medical equipment, video 
systems and more. Totally sealed to allow time & money saving automated sol¬ 
dering and washing. Rated at 0.4VA max.@28V AC/DC max. Choose SPST, 
SPOT DPDT & SPST models in all circuit types with bracketed and unbracketed 
straight, right angle & vertical terminations for std. .100" x .100" spacing. Pat¬ 
ented Sliding Twin Crossbar (STC) contact mechanism provides smoother 
actuation and world’s most reliable logic level operation. 

A SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


ANTISTATIC PCB WASHABLE SUPER-SUBMINIATURE 
TOGGLES & PUSHBUTTONS 

Super-subminlature logic-level models feature antistatic superstructure resin to 
prevent static electricity problems. Rated at 0.4VA max.@28V AC/DC max. 
SPOT DPDT & SP3T models, 6 circuit varieties, plus standard and long-length 
bracketed or unbracketed straight, right angle and vertical terminations with std. 
.100" X .100" spacing. Antistatic, washability and ultra-reliable patented STC con¬ 
tact mechanism (to 100,000 minimum mechanical actuations) allow Series B 
switches to be used In computers, peripherals, communications systems, medi¬ 
cal equipment, home videos, cameras and more. 

B SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


COMPACT, LOW-PROFILE WASHABLE BINARY 
CODED DIP ROTARY SWITCHES 

DR Series applications include digital setting of computer peripherals, presetting 
of computers, selection of input-output boards and more. Choose screwdriver, 
shaft or dial actuated types with highly visible legends for PC board use, or shaft 
actuated type for panel mounting. Compact dimensions and low profile permit 
high density mounting and close stacking of PC boards. Real or complement 
code setting is available with either decimal or hexadecimal positions. 0-ring 
sealed actuator and self-wiping contacts assure reliability and continuity. Insert 
molded terminals seal out contaminants. Switching rating: 100mA/5V DC, non- 
switching rating: 100mA/50V DC. 

DR SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 
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RUGGED & RELIABLE SUPER-SUBMINIATURE 3 AMP 
TO 0.4V AMP PUSHBUTTON DEVICES 

Rugged SB panel-mounting pushbuttons provide reliable, low-cost 3A/125V AC 
(2A/30V DC) operation in communication equipment, machinery, security 
devices and more. Antijamming device protects contacts, increases switch life. 
Epoxy sealed solder lug terminals. UL & CSA approvals. Optional slip-on caps in 
7 colors. Super-Subminiature momentary pushbutton FB models with .197" dia. 
bushing, .819" length are applicable for a wide range of miniaturized equipment. 
500mA/125V AC and 0.4VA/28V AC/DC ratings. UL approvals. Guaranteed 
50,000 operations. 

SB & FB SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


WORLD’S SMALLEST WASHABLE TOGGLES, ROCKERS, 
PUSHBUTTONS, PLUS STC CONTACTS 

Micro-subminiature size (Va volume of super-subminiatures) & 0.25 gram weight 
enable these toggles, rockers, pushbuttons & indicators to improve reliability in 
numerous miniaturized applications — particularly hand held equipment. Totally 
sealed body allows time-saving wave soldering and washing. Molded-in termi¬ 
nals lock out contaminants. Patented gold-plated Sliding Twin Crossbar (STC) 
contacts make G series the most reliable of its type (guaranteed min. 100,000 
mechanical actuations). Straight, right angle & vertical terminals for std. 

.100" X .100" PC board spacing. Colored rockers and snap-on caps available. 
SPOT &DPDT models. 

G SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


MICRO-SUBMINIATURE WASHABLE SURFACE MOUNT 
SWITCHES WITH STC CONTACTS 

No smaller surface mount toggles, none more reliable. Order 500-device tape 
reel or 50-piece stick tube. Choice of SM-straight (bracketed or unbracketed) or 
SM right angle terminals. NKK’s patented Sliding Twin Crossbar (STC) contact 
mechanism permits a guaranteed 50,000 min. actuations and allows these 
Series G3 switches to be used in miniaturized applications. Superior heat- 
resistant resin in the switch body permits vapor phase reflow soldering. Totally 
sealed construction allows safe automated washing. G3 switches are rated at 
0.4VA max.@28V AC/DC max. SPOT & DPDT types in a wide variety of circuits. 
G3 SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


ULTRA-SMALL LED PUSHBUTTON SWITCHES 
SAVE PANEL SPACE, INCREASE RELIABILITY 

Super-subminiature HB models (V4th the size of standard lighted device) save 
substantial space, increase product reliability and enhance panel appearance. 
.315" body dia. fits common size panel cutout. Switch takes up less than 1" 
behind the panel. Round or square caps with full face and square-cap spot 
illumination provide high visibility and allow easy front panel relamping. Latch 
down feature on maintained circuits provides visible, audible and tactile feed¬ 
back to the operator. Dual, sliding contacts with self-cleaning action increase 
contact stability and minimize contact bounce. SPDT device rated at 0.1 A 
max.@30V AC/DC max. UL approvals. Non-lighted models available. 

HB SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 
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CALL FOR FREE 400 PAGE CATALOG. 


3 AMP RATED, SPACE & COST SAVING 
TOGGLES & PUSHBUTTONS 

Subminiature Series E delivers big performance in lightweight, space-saving, 
economically priced toggles and pushbuttons. Ideal for miniaturized equipment. 
Rated 3A@125V AC (silver contacts), 0.4VA max.@28V AC/DC (gold contacts). 
1500V dielectric strength. UL & CSA approvals. High-torque bushing protects 
contacts from damage. Stainless steel frame resists corrosion. Insulating barr¬ 
iers protect against crossover. Solder lug terminals. SPST, SPDT, DPST & DPDT 
versions. Series E toggles have slow-make, slow-break contact for AC and low- 
voltage DC operations. Choose from bushing & snap-in mounted Series EB 
pushbuttons, both with caps in a variety of colors. 

E & EB SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 
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5,000,000 ACTUATIONS FROM LOW PROFILE KEYPAD 
ILLUMINATED AND NON-ILLUMINATED SWITCHES 

Get unsurpassed reliability and versatility with 50mA/24V DC rated JB & JF key¬ 
pad switches. JF models feature illuminated and non-illuminated actuators (both 
an integral part of the switch) in several colors. Low 5.7mm profile enhances 
product looks and functionality. Light touch (350gf max.) contact mechanism 
provides crisp, tactile and audible feedback. Short stroke and 180gf on low pro¬ 
file JB illuminated and non-illuminated models permit light touch, rapid operation 
with a min. 5,000,000 actuations. Copper alloy dome contact gives crisp tactile 
feedback. SPST contacts with strapped terminals allow X-Y coding simplify 
external circuit arrangement. 

JF & JB SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 



VERSATILE, COMPACT 1 AMP & LOGIC-LEVEL LIGHTED 
PUSHBUTTON SWITCHES 

Miniature KB switches offer incredible flexibility. Front panel, bushing or snap-in 
mounting, plus optional adapters for straight or right angle PC board mounting. 
High visibility full-face or spot illumination with numerous color variations, 
square, rectangular or round caps that can be Inscribed. Incandescent, LED or 
neon lamps with easy front panel relamping. Choose SPDT, DPDT In main¬ 
tained or momentary circuits. 1 A@125/250V AC or 30V DC operation with silver 
contacts, 0.4VA max. at 28V AC/DC max. with gold contacts. Audible and tactile 
circuit status feedback. Snap-action mechanism and molded-in terminals 
increase reliability (min. 100,000 mechanical operations). 

KB SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


HIGH-RELIABILITY 3 AMP LIGHTED MODELS, NUMEROUS 
OPTIONS, INCLUDING PANEL SEALED TYPE 

Choose SPDT, DPDT LB models with 3A/125V AC (UL & CSA approved) or 
0.4VA ratings, both with maintained or momentary circuits. Special panel-sealed 
model is oil, dust and watertight to meet IP65 of lEC 529 standards. Choose 
spot illuminated round or square actuators with single or bicolor LEDs that 
change easily from the front panel. Front panel snap-in mounting stainless steel 
clips provide secure mounting in wide range of panel thicknesses. Snap-action 
contact Increases sensitivity of actuator and life of switch (up to 1 million 
mechanical operations). Combo solder lug & .110" quick connect terminals 
epoxy sealed. Optional PC adaptor, splash/dust covers, bezels & more. 

LB SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


LARGEST AVAILABLE SELECTION OF 6 AMP TOGGLE, 
ROCKER & PUSHBUTTON SUBMINIATURES 

Literally thousands of toggles, rockers and pushbuttons with 6A/125V AC, 
3A/250V AC and 0.4VA/28V max. ratings. Choose single through 4 poles and 
nine circuits. Toggles in short, long, bat, flatted, column, locking and color-tipped 
styles. Numerous rocker and paddle configurations and colors. Momentary and 
alternate action pushbuttons. Terminals include solder lug, wirewrap, quick con¬ 
nect, straight, right angle and vertical PC. Threaded, smooth, and splashproof 
bushings. Applications covering everything from farm equipment to sophisti¬ 
cated computer and telecommunications. Majority of switches UL & CSA 
approved. 

M SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


UNIQUE! ACTUATOR LED TIP CHANGES COLOR WHEN 
POSITION IS CHANGED 

Toggle, rocker or paddle of M2100 SPDT & DPDT switch features high visibility 
LED that changes color with position of actuator. Switch applications include 
instrumentation, test equipment, audio and video control panels, private aircraft, 
telecommunications and more. 6/V125V AC, 3A/30V DC and logic level ratings. 
1500V case to contact dielectric strength. Antijamming device protects contacts 
from damage due to excessive actuation force. Molded-in, epoxy sealed termi¬ 
nals lock out contaminants. Choose bushing, snap-in or flat frame mounting, 
plus solder lug, quick connect or PC terminal options. 

M2100 SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 
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CALL FOR FREE 400 PAGE CATALOG. 


SUBMINIATURE 3 AMP LIGHT TOUCH MOMENTARY 
PUSHBUTTONS WITH SNAP-ACTING CONTACTS 

Rugged, reliable MB2400 models feature high torque bushings, stainless steel 
frame, external insulating barriers, 1500V dielectric strength, plus epoxy sealed 
terminals to lock out contaminants. A light touch, short travel, snap-acting con¬ 
tact mechanism insures an extremely smooth feel and provides audible 
feedback to the operator. Up to 200,000 mechanical actuations guaranteed. 
Choose SPOT or DPDT models with momentary circuits rated 3A/125V AC or 
0.4VA/28V AC/DC max., 7 bushing types, plus solder lug, straight PC or 3 
lengths of wirewrap terminations. All models are UL and CSA approved. 
MB2400 SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 



HIGH VISIBILITY 5 AMP TO 20 AMP ILLUMINATED ROCKERS 

MLW models are industry’s first miniature snap-in lighted rocker switches. Wide 
range of Industrial applications. Rockers and paddles offered in 8 colors. SPOT 
DPDT, SP3T models in 6 circuits. Neon, LED or 5 incandescent voltages. 

Design, spot illuminated and solid color caps. Standard size 10A/125V AC snap- 
in LW models feature partitioned rocker construction and dual lamps for distinc¬ 
tive illumination. Numerous colored rocker filters and lamp covers. DPDT 
models in maintained & momentary circuits. Incandescent or neon lamps. 

Screw-in panel mounting 20A/110V AC LW models also offered. These SPST 
devices have double break contacts and come with assembled neon lamp and 
resistor. 

LW & MLW SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


HALF-INCH DIA. MINIATURE LOGIC LEVEL 
T010 AMP ROTARY DEVICES 

Wide variety of miniature shaft-actuated (black polyacetal knob supplied) 
rotaries for PC board or panel mounting. Panel depths range from .323" to .681" 
Choose single, double and four poles. Contact ratings from 0.4VA max.@28V 
AC/DC max. up to UL approved 10A/125V AC. Select 30? 45? 60° or 120° index¬ 
ing and adjustable stop settings as well as continuous rotation. All MR switches 
have molded-in terminals. Some have an interior housing seal for washability, 
plus the added protection of a shaft rubber 0-ring. Models for splashproof oper¬ 
ations are also offered. Most switches feature self cleaning contacts. Wide range 
application potential. 

MR SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 




STANDARD SIZE THROUGH HIGH CAPACITY 30 AMP 
ROTARY SWITCH DEVICES 

Nonshorting TS models have 1 through 5 poles, 2 through 11 positions and are 
rated at 6A/125V AC with resistive load. Devices have a 10mm dia. bushing, 
screw terminals & a choice of flatted or knurled shafts. Shorting or nonshorting 
HS rotaries have 1 through 6 poles, 2 through 11 positions. Rated at 6A/125V AC 
and 12/V125V AC, resistive or inductive load. Mount with 10mm bushing. Round 
smooth, round knurled or flatted shaft with solder lug/.250" quick connect ter¬ 
minals. Nonshorting PS rotary has 1 through 5 poles, 2 through 11 positions. 
Rated at 30A/125,250V AC with res. load or 10/V125V AC with Inductive load. 
10mm dia. bushing, round knurled or flatted shafts & screw terminals. 

HS,?S JS SERIES. CALL 602/L91-0942. ASK FOR EEM EXTENSION. 


5 AMP T010 AMP MINIATURE TOGGLE, ROCKER 
AND PUSHBUTTON SWITCHES 

Heavy duty, panel mounting switches used for test equipment, aircraft, medical 
Instruments, farm machinery, heavy equipment, remote control and more. S 
Series 10/V125V AC toggles and 5A/125V AC SB pushbuttons available In one 
through four poles. 5A/125V AC PW rocker SPDT & DPDT models feature posi¬ 
tive detent mechanism for well defined actuation with audible click. High torque 
collar prevents rotation or separation from case during mounting. Heavy gauge 
one-piece metal case for max. durability. Antijamming cross-pinned construction 
prevents damage to contacts from shock. Built to endure severe environments. 
Solder lug terminals secured in heavy, molded phenolic base. 

S,SB,PW MINIATURES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 
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RUGGED, STD. SIZE TOGGLES, ROCKERS 
AND PUSHBUTTONS TO 25 AMP RATINGS 

Bushing mounted S Series toggle available in 1 through 4 poles with 6 circuits 
and ratings of 3A through 25A/125V AC with res. load. Solder lug, screw & quick- 
connect terminals. Special splashproof bushing also offered. SB pushbutton 
models available in 1 & 2 poles with momentary or alternate action circuits. 

Rated 3A through 15A/125V AC with res. load. Bushing mounted with solder lug 
terminals. SW rockers offer 1 & 2 poles with 4 circuits and are rated at 3A 
through 20A/125V AC with res. load. Designed for flush panel mount. Solder lug 
terminals. 

S,SB & SW STD. SIZE. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


COMPACT BUSHING OR PC MOUNTABLE KEYLOCK 
SWITCHES SAVE SPACE BEHIND PANEL 

SK Series switches meet a wide variety of applications including: cash register 
access keys, electronic security boxes, computer peripheral devices, small pro¬ 
grammable controllers and more. Detent mechanism provides crisp, positive 
action. Self-wiping contacts assure reliability. Dust resistant interior protects con¬ 
tacts. UL/CSA approved bushing mounted SPDT devices have 1500V dielectric 
strength and are rated at 3A/125V AC. Short .945" length behind panel saves 
space. PCB versions have sealed body to allow automated soldering. Dispos¬ 
able boot allows safe washing. They are rated at 0.4VA@28V AC/DC and 
available in 3 poles. Choose straight or right angle terminals. 

SK SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


EXCLUSIVE! LIGHTED MICRO-SUBMINIATURE LOGIC 
LEVEL PCB SLIDE SWITCHES 

Unique SS Series slide switches feature tiny LED in tip of actuator to indicate 
position at a glance. Ultra compact size permits very high density mounting. 
Designed to increase reliability and save space in small appliances, games, cal¬ 
culators, portable medical devices, telecommunications, hand-held devices and 
more. SPDT & DPDT versions rated at 0.1 A@30V DC. Non-illuminated 
.257" X .402" models also offered. Choice of top or side actuation Increases 
board design flexibility. High contact reliability and smooth actuation result from 
sliding twin contact mechanism with self-cleaning action. Insert molded termi¬ 
nals lock out contaminants, fit std. .100" x .100" PC board. 

SS SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 







SPLASHPROOF FULLY ILLUMINATED 
OR LED TIPPED 6 AMP TOGGLES 

Fully illuminated polycarbonate toggle version emits red, green or yellow light 
throughout entire length of toggle. LED tipped toggle type emits strong, concen¬ 
trated light at the very end of the lever. Both TL Series devices are clearly visible 
in low light environments. Ideal for audio/video consoles, instrumentation, tele¬ 
communications and more. Single pole and double pole with solder lug 
terminals and 6A/125V AC rating, plus UL & CSA approval. An interior sealing 
ring above the toggle joint prevents dust or liquid entry. Panel sealed models 
with optional rubber washer meet IP65 of IEC529 standards. 

TL SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


& ROCKERS TO 50 AMP RATINGS 

S Series toggles are rated at 30A/125V AC res. load & 50A/125V AC. Choose 
2 & 3 pole models with up to 3 maintained circuits. Bushing mounted with screw 
terminals. SW Rockers are available in 2 & 3 poles models with 3 maintained cir¬ 
cuit options. They are rated at 30A/125V AC. Flanges allow secure flush panel 
mounting. All models have screw terminals. S & SW toggle & rocker switches 
are also designed for high capacity DC applications. They are rated at 15A/125V 
DC resistive load & 5A/125V DC inductive load. NKK high capacity toggles & 
rockers have demonstrated superior durability & reliability in a wide range of 
demanding applications. 

S, SW HIGH CAP. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 




B-1820 


For manufacturers’ sales offices, see yellow pages 


EEM 1989 





5100 


SWITCHES 


5100 


NKK backs you with quick delivery and competitive 
prices on just about every type switch you’d expect 
from a leading manufacturer, plus many you won’t 
find anywhere else. The first washable super¬ 
subminiatures; the world’s smallest washable tog¬ 
gles, rockers and pushbuttons; LED toggle tips that 
change color; LEDs in tips of tiny slide switches — all 
are NKK “firsts’’ NKK matches innovation with quality. 
NKK’s patented, award winning STC (Sliding Twin 
Crossbar) contact system is unequalled in the world 
for logic-level reliability. From the tiniest washables to 
50 Amp powerhouses, you get premium quality and 
reliability without paying a premium price. 


OVER 35 YEARS OF EXCELLENCE 

nHK 

luiilchei 


For fast service and/or a free Big Cat Switch 
Catalog, contact: NKK Switches, 14415 N. 
Scottsdale Road, Scottsdale, AZ 85260. 
Phone 602/991-0942. FAX 602/998-1435. 



SNAP ACTING PUSHBUTTON IMPROVES 
PANEL LOOKS & RELIABILITY 

Rugged, attractive SCB pushbuttons feature a specially designed snap acting 
contact mechanism that substantially increases operational efficiency and lon¬ 
gevity. The long life version is rated at 10A@ Va HP@125V AC resistive and 
tested to provide 5,000,000 min. mechanical actuations. The high capacity 
model is rated at 15A(®y2HP@125V AC resistive and will provide a min. 
1,000,000 mechanical actuations. Both have UL, CSA & other international 
approvals. SCBs mount with a 12mm dia. bushing and offer solder lug, screw, 
plus .187" & .250" quick connect terminals. Rectangular and round shrouds and 
caps are available In a variety of colors to enhance front panel appearance. 
SCB SERIES. CALL 602/991^)942. ASK FOR EEM EXTENSION. 


LIGHTED STD. SIZE POWER RATED PANEL 
MOUNT PUSHBUTTONS 

The durability, option flexibility and power handling capability of illuminated DLB 
switches make them Ideal for a wide range of applications. Control panels, com¬ 
munications, computer peripherals and transportation are just a few examples. 
Bushing & snap-in mounted DPDT models with ratings from 5A/125V AC, 
3A/30V DC and 0.4VA max.(@28V AC/DC max. 1500V case to contact dielectric 
strength. Solder lug & PC terminals. Patented detent switching mechanism for 
positive actuation indication. Heavy gauge steel case to protect mechanism and 
Increase durability. 6V, 14V, 28V incandescent lamps or 110V neon, plus LED for 
spot illumination. Huge variety of cap styles & colors. 

DLB SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 



UNIQUE! 6A SUBMINIATURE SLIDE SWITCHES 
FEATURE LED LIGHTED TIP 

MS Series subminiatures feature LED at the top of switch actuator. This unique 
positioning increases visibility from all vantage points. Crisp, clean actuation of 
the switch’s high-reliability contact mechanism insures long life operation. Com¬ 
pact .500" X .469" dimensions makes these switches Ideal for high-density, side- 
by-side mounting in numerous consumer and industrial applications. SPDT & 
DPDT with ratings of 6A/125V AC, plus 0.4V max.(®28V AC/DC for dry circuit 
use. Non-illuminated versions available with the same ratings. Choose solder 
lug, straight, right angle & vertical terminations. Epoxy sealed terminals lock out 
contaminants. 

MS SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


HUGE SELECTION OF WASHABLE SUBMINIATURE 
TOGGLES, ROCKERS & PUSHBUTTONS 

The extensive family of washable, high reliability M2 subminiature toggles, 
rockers and pushbuttons is designed to cover a wide range of application needs 
Choose 6A/125V AC down to logic level ratings, many with UL & CSA approvals 
SPDT & DPDT models are available with numerous PCB terminal types, choice 
of toggle actuators, plus rockers/paddles and snap-on pushbutton caps in sev¬ 
eral sizes and colors. A rubber 0-ring built into switch bushing provides the seal 
that allows time and money-saving automated wave soldering and washing. 
Epoxy sealed terminals lock out contaminants. Antijamming design increases 
switch life by protecting against contact damage. 

M2T SERIES. CALL 602/991-0942. ASK FOR EEM EXTENSION. 


NKK SWITCHES. 14415 N. Scottsdale Road, Scottsdale, AZ 85260 




EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1821 













5100 


SWITCHES 


5100 


OAK Switches and Solenoids 



Rotary Switches 

Oak rotary switches come in a variety of 
standard sizes and can be custom engi¬ 
neered to meet any design parameters. 

Most are qualified to MIL-S-3786 and many 
feature Oak’s patented Unidex® detent 
system with dual-wiping self-cleaning con¬ 
tacts. Oak’s complete line of rotary switches 
includes: 

■ Compact 1" “Acorn” 

■ Series 500 1 /2" diameter single section 


■ Series 850 square, sealed contact 
programmable 

■ Economical 1" diameter “Monodex” 

■ Ultra-compact Series One-Half Inch 
multisection 

■ Economical Series 1300 plastic 
construction 

■ Economical printed circuit rotary switches 

■ Two, three and four position lever switches 

■ Power appliance switches 

Request catalog F-1050. 



Rocker Switches 

Available in an assortment of styles and 
colors. Oak rocker switches meet a wide 
range of design requirements. They are 
aesthetically pleasing and will complement 
the front panel styling of your product. 

Choose from mini, single and double pole, 
lighted, non-lighted or LED varieties. Match¬ 
ing indicators are also available. Buttons 
come in six standard colors and nine pro¬ 
files. Choose from flat, low and high “V”, 


scalloped and contoured profile styles. 
Quick connect terminations are standard 
while PC board, solder tab, wire leads 
and screw terminations are also available. 

Oak rockers will retrofit most existing 
switches and are U.L, CSA and VDE 
approved. All are competitively priced 
and many are stock items available for 
Immediate delivery. 

Request catalog F-1151. 



Lighted Pushbutton Switches 

Oak Optollte™ lighted pushbutton switches 
and indicators come in a choice of eleven 
styles and nine custom colors with custom 
legends and various mounting options. A 
wide range of electrical ratings and contact 
configurations Is available in both alternate 
(push-on-push-off) and momentary opera¬ 
tion with up to 10 million duty cycles. These 
switches meet the military specifications for 
MIL-L-3661 and MIL-L-7961. 

Choose from a selection of U.L and CSA 
approved Optolite™ switches: 


■ Presslites - flexible friction cap; water 
tight, spiashproof and E.M.i. suppressed; 
low profile 

■ Marcoflex - compact 650 series 

■ Indicators - subminiature, miniature, 
press-to-test, neon, general purpose 

■ Lamps - little and big QT 

■ Panel lights 

■ Series 150 - momentary pushbutton 

Oak Optolite™ switches are competitively 
priced and many are stock items available 
for immediate delivery. 

Request catalog IPI-1060. 



Keylock Security Switches 

Oak anti-static keylock switches provide 
up to 20kV static protection for sensitive 
electronic circuitry. The compact size at 
3/4" diameter is especially made for high 
density packaging. Available In single pole 
only, the keylock’s operating life is tested 
up to 10,000 cycles. 

The Series 500 keylock combines a high 
security switch with the versatility of the 
Series 500 rotary switching options. Avail¬ 


able with up to six tumblers. It is explosion- 
proof and has a solid detent feel. Switching 
comes In one pole with up to 12 positions 
and two pole with up to 6 positions. 

Oak Types A and F rotary keylocks are 
designed for applications combining max¬ 
imum security with low-power switching. 
These tamper-proof keylocks are available 
in cylindrical and flat key styles with panel 
or durable bracket mounting. A range of 
standard key pull locations is available. 



P.O. Box 517 • Crystal Uke, IL60014 
Phone: 815/459-5000 


Solenoids 

Whether rotary or linear. Oak has a solenoid 
for virtually any application. Rotary solenoids 
are available in eight basic types with 12, 

18, 20 or 24 positions. They can be pro¬ 
vided in either right or left hand with strokes 
from 25 degrees to 75 degrees. 

Oak linear solenoids include flat pack, tubu¬ 
lar or box frame styles. Flat pack: cover 
forces up to 85 lbs., push or pull strokes u|. 


to 0.400" with speeds as fast as two milli¬ 
seconds. Box frame: pull ranges from 1 oz. 
to 4.5 lb. (AC) and 1 oz. to 20 lb. (DC). 
Tubular: pull, push or spring return with 
holding force ranges from 18 oz. to 16 lb. 
intermittent duty. 

Also available are rotary solenoid selectors 
mating rotary solenoids with Oak’s custom 
switch sections. 

Request catalog F-1160 and F-1161. 
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Soffd State Relays 
Up to 45 Amps 


OMEGA® Features Muttfiiosition, 2 anti 3 
Pole Switch^ for Thermocouples, GTD’s ami 
Thermistor Circuits tleslgned for rugged 
Industrial Environments. 

Thousands of Products Ready for Immediate 
Delivery! 

TO PLACE ORDERS, CALL: 1-800 TC 0MEGA 


An OmEGA Teehnologiea Company 


One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 
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omRon Basic Snap Action Switches 


Miniature 

Basic 

General-Purpose Basic Switches Switches 

Model Z X A V 

(Dimensions in inches) 




1.94"Lx1.5"Hx0.69"W 

1.94"Lx1.95"Hx0.69"W 

1.94"Lx1.11"Hx0.69"W 

1.49"Lx0.74"Hx0.41"W 

Features 

Best selling switch offers high 
precision and more than 40 
stock actuator styles. 

Direct current switch with built- 
in magnetic blowout and 13 
stock actuator styles. 

High-capacity switch handles 
loads with large in-rush 
currents: 11 actuator styles. 

General-purpose and low-force 
types break a wide range of 
loads, 7 stock actuator styles. 
High contact force types also 
available. 

Rated Current 

15 A 

(480 VAC) 

10A 

(125 VDC) 

20 A 

(480 VAC) 

0.1 to 21 A 
(125 VAC) 

Operating Force 
(OF) Range 

(with pin plunger type) 

8.8 to 12.3 oz. 

18.0 02. 

14.1 to 22.0 oz. 

0.9 to 14.1 oz. 

Mechanical 
Service Life 

(operations) 

20,000,000 

1,000,000 

5,000,000 

10-50,000,000 

Approval 

Standards 

UL, CSA, SEV 

UL, CSA, SEV 

UL, CSA, SEV 

UL, CSA, VDE, 

SEMKO 


Low-Torque 

Basic 


Subminlature Basic Switches Switches 




0.78"Lx0.40"Hx0.25"W 


0.50"Lx0.35"Hx0.20"W 

0.32"Lx0.50"Hx0.11"W 

1.22"Lx1.09"Hx0.72"W 

Features 

Economical, long-life 
basic switch offers 3 
operating forces, 5 
popular actuator styles. 

Small, lightweight switch 
available in low-force and 
microvoltage versions. 

New self-supporting and 
right angle terminals now 
available. 

Ultra-small size, yet 
capable of switching 
large capacity loads. 

Extremely small switch 
ideal for equipment 
miniaturization. 

Highly reliable rotary- 
action type for low torque 
operation; high capacity 
and micro-load versions. 

Rated Current 

0.1 to 10.1 A 
(125 VAC) 

0.1 to 3 A 
(125 VAC) 

7 A 

(125 VAC) 

.05 to 0.5 A 
(30 VDC) 

.5to5A 
(125 VAC) 

Operating Force 

(OF) Range 

(with pin plunger type) 

0.9,1.8 or5.3oz. 

0.9 to 5.3 oz. 

4.9 02. 

4.2 02. 

0.07 oz.-in. 

Mechanical 
Service Life 

(operations) 

30,000,000 

300,000 

10,000,000 

30,000 

10,000,000 

Approval 

Standards 

UL, CSA, SEMKO 

UL, CSA 

UL, CSA 

- 

UL,CSA 

Specifications subject to change without notice. 


omRon 

Responsive Innovation 


OMRON ELECTRONICS, INC. 

One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 


Call Omron toll free: 

1-800«2-OMRON 
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omRon 


Pushbutton Switches 



Features 

Compact pushbutton 
switch covers power to 
signal switching. 

Round, square or rectan¬ 
gular LPB-.63 in. dia. 

Round, square or rectan¬ 
gular LPB-.47 in. dia. 

Round, square or rectan¬ 
gular LPB-.35 in. dia. 

Mounting 

Flange mount 

PCB direct mount 

Retainer, Snap-in 

Retainer 

Retainer 

Action 

Momentary O 

O 

O 

O 

Alternate O 

o 

o 

O 


Indicetion Non-llghted type LED LED or Lamp Full surface LED or Lamp Full surface LED Full surface 

lype/Screen Spot-illuminatlon type. illumination illumination illumination 

LED Surface-illumination 

Pattern ^ 

type. Mechanical-tndica- 

tion type. 


Control Output 

High capacity type 

General Purpose 

General Purpose 

Microload SPST, 


SPST-NO, 125 VAC 6A. 
(Resistive load). General- 
purpose type DPDT, 

125 VAC 3A (Resistive 
load). Microload type 
SPST-NO, 30 VDC0.1A. 
(Resistive load). 

SPST-NO, 125 VAC 0.5A. 
Microload SPST-NO, 

125 VAC 0.1A. 

SPST-NO, 125 VAC 0.5A. 
Microload SPST-NO, 

125 VAC 0.1A. 

30 VDC 0.1A. 


Indication Unit 


o 


o 



Features 

Miniature power switch 
with short 0.05" keystroke. 

Round, pushbutton with 
built-in basic switch. 

Selector switch in broad 
variety of shapes and 
configurations that require 
only 22 mm mounting 
depth. 

Keyed switch in broad 
variety of shapes and 
configurations that require 
only 22 mm mounting 
depth. 

Mounting 

Flange mount 

Snap-in 

Nut mounting. 

Nut mounting. 

Momentary O 

O 

O 

O 

Alternate 

O 

O 

O 

O 

Indication 

lype/Screen 

Pattern 

Non-lighted type 

LED or Lamp Full surface 
illumination 

None 

None 

Control Output 

SPST-NO, DPST-NO; 

250 VAC, 3A; 250 VAC, 

5A (resistive load). 

High capacity SPOT, 
250VAC15A. 

SPST-NO + 

SPST-NO. 

DPST-NO + 

DPST-NC. 

SPST-NO -t- 
SPST-NC. 

DPST-NO -F 

DPST-NC. 

Indication Unit 

— 

— 

— 

— 

NOTE: O denotes availability. 



Specifications subject to change without notice. 


omRon 

Responsive Innovation 


OMRON ELECTRONICS, INC. 

One East Commerce Drive 
Schaumburg, IL 60173 
TWX 910-291-0426 


CallOmron toll free: 

1-800-62-OMRON 
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Accuracy 

The variation of unit performance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 

The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 

The electrical power-handling capability 
of relay contacts under specified envi¬ 
ronmental conditions and for a pre¬ 
scribed number of operations. 

Delayed Interval Timing 
Function 

Input voltage is applied continuously. 
The timing cycle is started by momen¬ 
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF- 
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 

Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 

Input voltage must be supplied contin¬ 
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re¬ 
mains energized for the duration of the 
time delay—^then de-energizes. 

Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On- 
Energization. 


liwiiii iia ijiSAHY 

IliitiiB! ’Siiit; 


Frequency Sensor 

A device that monitors a predetermined 
overfrequency and/or underfrequecy con¬ 
dition, and changes output state when 
these conditions exist. 

Hysteresis 

The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 

Application of input voltage causes re¬ 
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de¬ 
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 

The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s). 

Phase Sensor 

A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 

Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 

(Delay-On-Operate/Interval 

Timer) 

The minimum time that input volt¬ 
age must be interrupted prior to 
time-out to insure a successive tim¬ 
ing cycle within the specified limits. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 

(Delay-On-Operate or 
Interval Timer) 

The minimum time that input volt¬ 
age must be interrupted after the 


timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 

Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 

Also called: flasher, intervalometer 

Reset Time 

The time required for the contacts to 
return to normal position when power 
is removed. 

Reverse Polarity Protection 

Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt¬ 
age is applied. 

Tolerance 

The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 

Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur¬ 
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., lOOOV for 1 second. 

Trip Point 

The predetermined point at which a 
sensing device is set to change the out¬ 
put state. 

Voltage Sensor 

A device that monitors for a predeter¬ 
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 
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TYPE S Lighted & Non-lighted Pushbutton Switches 



FEATURES 

• Snap-in panel mounting with options in: 

• Lighted or non-lighted styles 

• Five different lamp voltages 

• LED, incandescent or neon lamps 

• Single pole and double pole circuit arrangements 

• Momentary or alternating actions 

• Multiple color combinations 

• Custom legends 

SPECIFICATIONS 

• 10 amps 125/250VAC Va HP 125VAC UL, CSA 

• Mechanical life 100,000 operations 


TYPE R and CR Lighted & Non-lighted Rocker Switches 



ALL DIMENSIONS IN INCHES 


}- 480H - 000 



PANEL CUT OUT 
PANEL THICKNESS 



PANEL THICKNESS!^' - Vie" 


FEATURES 

• Snap-in panel mounting with options in: 

• Lighted or non-lighted styles 

• Five different lamp voltages 

• LED, incandescent or neon lamps 

• Single pole and double pole circuit arrangements 

• Maintained or momentary actions, 2 or 3 position 

• Custom legends 

SPECIFICATIONS 

• 20 amps 125/250VAC HP, 125/250VAC UL, CSA 

• High inrush capability 

• 14 amp @ 28 VDC UL 


TYPE K Low-cost Keylock Switches 



.225-K 

ANTISTATIC 

STYLE ALL DIMENSIONS IN INCHES 


FEATURES 

• Key operated protection with options in: 

• Standard compact style or anti-static version for 
static discharge protection 

• Various key operate & removable positions 

• Single pole and double pole circuit arrangements 

• Stainless steel or chrome lock finishes 

• PC mount quick connect or solder terminal styles 

SPECIFICATIONS 

• 4 amps @ 125VAC or 28VDC 

• 2 amps @ 250VAC 

• 5 TUMBLER LOCK MECHANISM UL, CSA 


OSLO 

CONTROlf 328 Industrial Avenue, Cheshire, Connecticut 06410 • Tel.: (203) 272-2794 • FAX (203) 272-3492 
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Double-break Basics 

Subminiature snap-action military and com¬ 
mercial switches available in .200" (MIL-S- 
8805/76) and .156" (MIL-S-8805/101) wide 
versions. Choice of pc pins, solder turret, 
wire-wrap and right angle pc terminals; 5 or 
6 ounce operating force; X, Y, Z, & C contact 
forms and gold plated or flashed silver con¬ 
tacts. Complete line of auxiliary actuators 
available and described below as P4 series. 

standard Characteristics: 

Contact Rating: 7 amperes, resistive. 
Contact Resistance: .025 ohms, max. 

Tip Point Repeatability: Within .005" 
Operating Force: 5 oz. +3,-2 
Release Force: 1.5 oz. min. 

Movement Differential: .018" ± .008" 
Overtravel: .006" min. 

Mechanical Life: 1 million cycles 
Electrical Life: 50,000 cycles @ full load 
Body Size: .510" L x .350" H x either .200" 
or .156"W. 

Terminals: Turret & PC, .125" L; Wire-wrap, 
.500" L. 


New! B5 Series 

Big 10 amps capacity! 
High contact pressure. 
Available in military & 
commercial grades. 


Standard Characteristics/Ratings 
Operating Force: 5 oz. +3,-2, Standard. 
Release Force: 2 oz. minimum 
Movement Differential; .020 +.005 in. 
Pretravel: .050 in. maximum. 

Operate Point: .406 +.010 in. 

Overtravel: .012 in. minimum 
Maximum Force on Button; 25 Lbs. 
Electrical Life, at full load; 100,000 cycles 
Mechanical Life: 1,000,000 cycles. 

ELECTRICAL: 

Circuitry Load Sea Level 70,000 Ft. 125/250 

(g>28VDC @28VDC VAC 60Hz 

SPST-NO RES. 10.0A 10.0A 10.1A 

SPST-NC IND.* 7.5 A 3.5 A 5.0 A 

DbLBreak LAMP 4.0 A - 3.0 A 



Single-break Basics 

Subminiature snap-action military and com¬ 
mercial switches available in .200" (MIL-S- 
8805/4), .156" (MIL-S-8805/109) and 
MIL-S-8805/106 (hi-temp) versions. Choice 
of 3 lengths of pc pins, single or double tur¬ 
ret, wire-wrap and right angle pc terminals; 
4, 5 or 6 ounce operating force and gold 
plated or flashed silver contacts. In addition 
to integral lever actuator models, there Is a 
complete line of auxiliary actuators avail¬ 
able and described below as P4 series. 

Standard Characteristics: 

Contact Rating: 7 amperes, resistive. 
Contact Resistance: .025 ohms, max. 

Tip point Repeatability: Within .005" 
Operating Force: 5 oz. + 3, -2 
Release Force: 1.5 oz. min. 

Movement Differential: .018" ± .008" 
Overtravel: .006" in. 

Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Body Size: .510"L x .350" H x either .200" 
or .156"W 

Terminals: Turrets, .090 & .225"L; PC, 

.090, .125" & .270" L; 

Wire-wrap, .300" L. 



NGW! Series 

Subminiature Environment- 
free sealed switch with choice 
of lever, roller and plunger. 
Features B5 series switch. 


Standard Characteristics/Ratings 
Operating Force: 2.5 Lbs. maximum. 
Release Force: .5 Lbs. minimum 
Movement Differential; .020 +.010 in. 
Pretravel: .050 in. maximum. 

Operate Point: .406+.010 in. 
Overtravei: .012 in. minimum 
Strength of Actuator: 25 Lbs., typ. 
Electrical Life, at full load: 50,000 cycles 
Mechanical Life: 50,000 cycles. 
ELECTRICAL; See B5 series. 


Sealed Military Pushbuttons 

Featuring patented rolling sleeve principle. 
The PI series offers moisture proof and dust 
tight sealing. Water proof to 3 feet of pres¬ 
sure Is available on special order. There is a 
choice of 7 bezel/button styles with 9 button 
colors, all featuring positive tactile feed-back. 

Standard Characteristics: 

Contact Rating: 10 amperes, resistive. 
Contact Resistance: .015 ohms, max. 

Tip point Repeatabiiity: Within .001" 
Operating Force: 4 lbs. 

Reiease Force: 1 lb. min. 

Overtravel: .012" min. 

Mechanical Life: 250K cycles, NO/NC; 

50K NC/5-Term. 

Electrical Life: 25,000 cycles @ full load 
Button Size: .375"Dia. x .250" from bezel. 
Button Materiai: Nylon in 9 colors. 

Back of panel depth: 1.1 inch max. 

Case Material: Aluminum 



tui08tc|3" Sequential 
Contact Action 

Ideal for “Off-High-Low”, “Off-Slow-Fast”, 
“Stop-Fine-Course” and other 3 mode 
applications. Each level operates an inde¬ 
pendent set of SPOT circuits rated 5 amps. 
Six contact arrangements are offered to 
satisfy most circuit requirements. Also avail¬ 
able as DPDT single detent. Moistureproof 
construction. 25,000 mechanical cycle life. 
Make-before-break contact option available. 


2 East Main Street • Carpentersville, Illinois 60110 • Phone: 312/428-7171 • /tAX 312/428-1956 
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Precision Switches gj™ 



Sealed Pushbuttons 

The P3 series is the commercial version of 
the PI series and also features OTTO’s pat¬ 
ented rolling sleeve principle for effective 
moisture proof and dust tight sealing. Water 
proof to 3 feet of pressure is available on 
special order. There is a choice of 4 bezel/ 
button styles with 9 button colors, all featur¬ 
ing positive tactile feed-back. 

Standard Characteristics: 

Contact Rating: 10 amperes, resistive. 
Contact Resistance: .025 ohms, max. 

Tip point Repeatability: Within .001" 
Operating Force: 4 lbs. ± 1 lb. 

Release Force: 1 lb. min. 

Overtravel: .012" min. 

Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375" DIa. x .250" from bezel. 
Button Material: Nylon in 9 colors. 

Back of panel depth: 1.1 inch max. 

Case Material: Aluminum, clear anodized 



Environment-free Sealed 
Solenoid Held Toggles 

Exclusive one piece, all stainless steel 
housing saves weight and back of panel 
space. Coil is self-shielding and will not emit 
stray magnetic fields. Positive tactile feed¬ 
back. Sealed against immersion and corro¬ 
sive atmosphere. Qualified to MIL-S-5594. 





Alternate (Push Push) 
Action 

The P5 series offers the alternate action 
switch function matching the panel appear¬ 
ance of the momentary action PI and P3 
series. Now you can design panels with 
both functions and still have a uniform 
appearance. The button returns to the origi¬ 
nal position after each actuation. Offered in 
moisture and dust tight sealed construction 
in addition to unsealed. 

Standard Characteristics: 

Contact Rating: 5 amperes, resistive. 
Contact Resistance: .025 ohms, max. 

Dust Tight: Per MIL-S-8805, Symbol 2. 
Operating Force: 4 lbs. ± 1 lb. 

Release Force: 1 lb. min. 

Overtravel: .012" In. 

Total Travel: .180" max. 

Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .375"Dia. x .250" from bezel. 
Button Material: Nylon in 9 colors. 

Back of panel depth: 1.1 inch max. 

Case Material: Aluminum, anodized 



Sealed Sub-Subminiature 
Pushbuttons 

The P7 series incorporates all of the envi¬ 
ronmental characteristics of the PI and P3 
pushbuttons but in a sub-subminiature 
package. It also features OTTO’s patented 
rolling sleeve principle for effective moisture 
proof and dust tight sealing. Water proof to 3 
feet of pressure is available on special 
order. There is a choice of 7 bezel/button 
styles with 9 button colors, all featuring pos¬ 
itive tactile feed-back. 

Standard Characteristics: 

Contact Rating: 5 amperes, resistive. 
Contact Resistance: .025 ohms, max. 

Tip point Repeatability: Within .001" 
Operating Force: 1.7 lbs ± .5 lb. 

Release Force: .5 lb. min. 

Overtravel: .012" min. 

Mechanical Life: 50,000 cycles 
Electrical Life: 25,000 cycles @ full load 
Button Size: .190"Dia. x .125" from bezel. 
Button Material: Nylon in 9 colors. 

Back of panel depth: .375 inch max. 

Case Material: Aluminum, anodized 



Environment-free Sealed 
Plunger Switches 

Sealed against immersion and corrosive 
atmospheres. Rugged mechanically and 
electrically. Employs OTTO’s B2 and B3 
basic switches. Complies with MIL-S-8805/ 
104. One piece housing is sealed at the 
plunger with ring seals and at the base with 
a resilient header. Fourteen models. 



Special Purpose Designs 

Panel sealed, waterproof and unsealed 
momentary, maintained or multi-level with 
detent action pushbuttons, toggles with mul¬ 
tiple positions and gangs, lever-lock action, 
2-way (toggle/pushbutton) and other actions. 


2 East Main Street • Carpentersville, Illinois 60110 • Phone: 312/428-7171 • FAX 312/428-1956 
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KEY SWITCHES 

75120-002 

+ 0.05 

Key switch 
“S” with 2 

parallel con- i Jl li 
tacts, contact . 

surface silver ° * ^ rHcp 
(different — 

color knobs T 

and add. 
printing of 
letters or 

symbols upon 5*- 

request) i 





75120-100* 
Key switch "P”, 
SP with 2 
parallel con¬ 
tacts, contact 
surface silver 


ir , j i 




75120-008 
Key switch, flat, 
“S” s.p. with 2 
parallel contacts, 
contact surface 
silver 






75121-000 (NEW) 

Key switch w/LED 
SPST 


Switch Rating 

0.025 A, 30 V DC or AC 

Contact Resistance 

<150 mOhms contact 
surface silver 
<200 mOhms contact 
surface gold 

Bounce 

<0.2 msec. 

Typical Life 

>200,000 switching 
cycles 

Stroke 

0.9-0 2 mm 

Actuating Force 

1.4±0.2N 

End Stop Force 

>50 N 

Flammability 

UL 94 V -1 


PUSH-PUSH SWITCHES 

70052-032 

MINIATURE KEY SWITCH “P” 

DPDT, for p.c. 

mounting „ I 

Special knobs upon «|jW||l| 

70052-034 

As above, but different ; 

shaft 

Knobs in different colors 
available 

TECHNICAL DATA 


Part 

No. 

Switch 

rating 

Contact 

resis¬ 

tance 

tional 

force 

(stroke) 

Life 

70052- 

032 

0,5 A 

12 V 

^20 

mOhm 

<4 N 
(3.5 
mm) 

10.000 

70052- 

034 

0,05A 
250 V 





4-POSITlON SLIDE 


bVYI i Uri 
74650-013* 

Slide switch SP, 
4 switching 
positions, "S” 


SPECIFICATIONS 



Switch Rating 

100 mA 30 V DC 

Dielectric Strength 

500 V AC 

Insulation Resistance 

>100 MQ 

Contact Resistance 

<100 mfi 

Life 

>1,000 cycles 

Operational Force 

1 N to 5 N 

Contact Force 

ca. 0.4 N 


ME-5 SERIES 
POWER SWITCHES 
‘‘SOFT TOUCH" 
PUSH-PUSH 

70060-003 

70060-014 

70060-200 ^ 

70060-208 1 

Preh combines superior quality & wide 
flexibility in offering the ME-5 series 
power switches (DPST). This complete 
line is available In printed circuit or 
solder terminals. Optional SPST auxil¬ 
iary switches (1A/24V, AC/DC) avail¬ 
able. Accessories such as a dust cover, 
fuse holder, etc. also available on 
request. 

Approvals: 

VDE, UL, CSA, N, 

®(D © 

D, S, SEV, BSI 

TECHNICAL DATA 


Part No. 

Power 

rating 

Contact 

resis¬ 

tance 

Opera¬ 

tional 

force 

(stroke) 

70060-003 

2,5/100 A 
250 V 
(IEC 65) 

<50 

mOhm 

«30) 

<6 N 
(3,5/5.7 
mm) 

70060-014 

2,5/100 A 
250 V 
(lEC 65) 

<50 

mOhm 

«30) 

<6 N 

70060-200 

4/100 A 
250 V 
(lEC) 65) 

<50 

mOhm 

«30) 

<6 N 

70060-208 

4/100 A 
250 V 
(lEC) 65) 

<50 

mOhm 

«30) 

<6 N 


70053-006 
Minature push-push 
switch DPDT. Avail¬ 
able in optional 
90° degree 
P.C. mount. 


TECHNICAL DATA 


Part 

No. 

Switch 

rating 

Contact 

resis¬ 

tance 

Opera¬ 

tional 

force 

(stroke) 

70053- 

2,4 A 

^40 

<5 N 

006 

10 V 

mOhm 

(4,0/ 




2,5) 


(different colors of knobs and add. printing of 
letters or symbols upon request) 

Contact surface gold upon request 


* DETAILED CATALOG 
AVAILABLE UPON 
REQUEST 
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PRES:AIR:TROL CORPORATION 

1009 W. Boston Post Road, Mamaroneck, NY 10543 
914-698-2026 FAX: 914-698-9456 Telex: 5106000212 

800 * 431-2625 (OUTSIDE NY) 


PRESSURE AND VACUUM SWITCHES 


>AND* 


SHOCK-PROOF SWITCHES 

(Shock-Proof • Water-Proof • Explosion-Proof) 


PRESSURE & VACUUM SWITCHES 


LOW COST PRESSURE SWITCHES 


FIGURE R 
RADIAL SPOUT 



FIGURE C FIGURE M 
CENTER SPOUT 1/8 NPT 


FIGURE D 
DIFF. SWITCH 


SIZE: 2V4"x 2V4" SIZE: 2V4"x2V4" SIZE: 2V4"x2V4" SIZE: IW'x 


MOUNT: USE 
#4 SELF TAP 
SCREWS 


MOUNT: USE 
#4 SELF TAP 
SCREWS 


MOUNT: USE 
9/16-18 NUT 


NOTE: 

1. Above sizes Do Not Include Inlet. 

2. Special Micros available on request. 

3. Fig. R, C & D Connect to 1/8" ID Tube. 

4. Other Spout and Mounting Configurations Available. 

5. Micro Switches Accept STD .250" Slide On Terminal. 

6. Approx. Repeat Accuracy ± 3% At Constant Temp. 

7. Consult Factory For Special Requirements. 


SPOT DPDT 

ADJUSTABLE 

RANGE 

MAX 250VAC 
RATING 

APPROVAL 

STD 

PR10103A — 

1.5-7 INCH H 2 O 

3A 

UL, CSA 

R 

PR10306A — 

5-35 INCH H 2 O 

5A 

UL, CSA 

R 

PR10510A PR20510A 

20-50 INCH H 2 O 

10A 

UL, CSA 

R 

PM11120APM21120A 

1-4 PSI 

21A 

UL, CSA 

M 

PM11130APM21130A 

2.5-6 PSI 

21A 

UL, CSA 

M 

PM11140APM21140A 

4-11 PSI 

21A 

UL, CSA 

M 

PM11150APM21150A 

9-18 PSI 

21A 

UL, CSA 

M 

PM11160APM21160A 

15-28 PSI 

21A 

UL, CSA 

M 

PM11170APM21170A 

25-40 PSI 

21A 

UL, CSA 

M 

PM11180APM21180A 

35-65 PSI 

21A 

UL, CSA 

M 

PM11190APM21190A 

50-100 PSI 

21A 

UL, CSA 

M 

PM11195APM21195A 

75-125 PSI 

21A 

UL, CSA 

M 


1V8"X1" 
MOUNT: USE 
(2) 1/8 SCREWS 


LOW COST VACUUM SWITCHES 


VR10103A — 2.5-7 INCH H 2 O 

VR10306A — 6-16 INCH H 2 O 

VR10510A VR20510A 13-25 INCH HjO 

VR10515A VR20515A 20-40 INCH H 2 O 
VR11120A VR21120A 35-80 INCH H 2 O 
VR11130A VR21130A 75-150 INCH H 2 O 
VR11140A VR21140A 135-250 INCH H 2 O 


UL, CSA R 

UL, CSA R 

UL, CSA R 

UL, CSA R 

UL, CSA R 

UL, CSA R 

UL, CSA R 


DIFFERENTIAL PRESSURE SWITCH (Pressure or Vacuum) 

DIOOOA .5-15 INCH H 2 O Ja D 

D1001A — 5-30 INCH H 2 O | .SA | — | D 

NOTE: Differential switch may be set for normally open or 
closed contacts for pressure or vacuum operation._ 


SHOCK PROOF, WATER PROOF, EXPLOSION PROOF SWITCH 


INSTEAD OF A SWITCH CONNECTED BY CABLE TO THE EQUIPMENT OR APPLIANCE, AN AIR BELLOWS IS 
JOINED BY TUBING TO AN AIR SWITCH CONTAINED WITHIN THE EQUIPMENT OR APPLIANCE. AIR SWITCHES 
ARE AVAILABLE IN MOMENTARY, ALTERNATE ACTION, OR SEQUENCING ACTIONS. 


BELLOWS ^ 

(AIR ACTUATOR) 


AIR SWITCH 

MOMENTARY OR ON/OFF 
(ALTERNATE ACTION) 


Air Switches 

1 . 2HP@240VAC 
1HP@ 120VAC 

21 AMP® 240VAC 

2. Other mounting choices 

3. Acetel plastic body and mechanism 
ensures high mechanical stability 
and minimum moisture absorption. 

4. Other switch ratings available. 


ON/OFF TVA211A 
Momentary TVM211A 


ON/OFF TVA211A 
Momentary TVM211A 




FILE #E80254 


“Tinytror Single” 
SPOT 


FILE #LR69099-1 


‘‘Tinytrol Double” 
DPDT 

US PATENT 
4,783,580 


Air Actuators (Bellows) 

The air actuators in any of the various forms, are not 
affected by water, dirt, dust or flammable gases. Only 


4-Function 

MCG311A 



“Magictrol”™ 

Sequencing 


a few of the many actuators available are shown here. 
Standard electrical footswitches are also available. 




B513A B318A 


F PRESS BOX 

(AIR SWITCH 
IN A 

JUNCTION BOX) 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1831 
















5100 


SWITCHES 


5100 


ALLIED CONTROLS/RUNDEL PRODUCTS H33 Pushbuttons, Pilot 

100 RELAY ROAD, PLANTSViLLE, CT 06479 Lights, and Selector Switches 

203-621-6771 FAX: 203-621-4932 


H33 1 13/64" Pushbuttons 

Round Momentary Operators, 


— 


Operator 

Operator with 

Operator with 

Operator With 

Operator wiUi 

Operalorwith 

Type 



NO 

NC 

1N0-1NC 

2NO 

2NC 

of 

Cap 






iliii 



■■■I 




unit 

Color 



Contact 

Contact 

Contacts 

Contacts 

Contacts 



Cat. 

Lisi 

Cat. 

list 

cat 

Ust 

Cat 

Ust 

Cat. 

List 

Cal 

Ust 



No. 


No. 

msB 

No. 

iBi 

No. 

Price 

No. 

Price 

ftA 

Woe 


Green 

H33FSG0 

$10.80 

H33FSG1 

$16.80 

H33FSG2 

$16.80 

H33FSG3 

$22.80 

H33FSG4 

$22.80 

H33FSG5 

$22.80 

Black 

H33FSK0 

10.80 

H33FSK1 

16.80 

H33FSK2 

16.80 

H33FSK3 

22.80 

H33FSK4 

22.80 

H33FSK5 

22.80 


Red 

H33FSR0 

10.80 

H33FSR1 

16.80 

H33FSR2 

16.80 

H33FSR3 

22.80 

H33FSR4 

22.80 

H33FSR5 

22.80 


Green 

H33FHG0 

10.80 

H33FHG1 

16.80 

H33FHG2 

16.80 

H33FHG3 

22.80 

H33FHG4 

22.80 

H33FHG5 

22.80 


Black 

H33FHK0 

10.80 

H33FHK1 

16.80 

H33FHK2 

16.80 

H33FHK3 

22.80 

H33FHK4 

22.80 

H33FHK5 

22.80 


Red 

H33FHR0 

10.80 

H33FHR1 

16.80 

H33FHR2 

16.80 

H33FHR3 

22.80 

H33FHR4 

22.80 

H33FHR5 

22.80 


Green i 

H33FFG0 

10.80 

H33FFG1 

16.80 

H33FFG2 

16.80 

H33FFG3 

22.80 

H33FFG4 

22.80 

H33FFG5 

22.80 


Black 1 

H33FFK0 

10.80 

H33FFk1 

16.80 

H33FFK2 

16.80 

H33FFK3 

22.80 

H33FFK4 

22.80 

H33FFK5 

22.80 


1 Red 

H33FFR0 

10.80 

H33FFR1 

16.80 

H33FFR2 

16.80 

H33FFR3 

22.80 

H33FFR4 

22.80 

H33FFR5 

22.80 


Green 

H33ESG0 

10.80 

H33ESG1 

16.80 

H33ESG2 

16.80 

H33ESG3 

22,80 

H33ESG4 

22.80 

H33ESG5 

22.80 

! Black 

H33ESK0 

10.80 

H33ESK1 

16.80 

H33ESK2 

16.80 

H33ESK3 

22.80 

H33ESK4 

22.80 

H33ESK5 

22.80 

Red 

H33ESR0 

10.80 

H33ESR1 

16.80 

H33ESR2 

16.80 

H33ESR3 

22.80 

H33ESR4 

22.80 

H33ESR5 

22.80 


Green 

H33EHG0 

10.80 

H33EHG1 

16.80 

H33EHG2 

16.80 

H33EHG3 

22.80 

H33EHG4 

22.80 

H33EH65 

22.80 

IW 

Black 

H33EHK0 

10.80 

H33EHK1 

16.80 

H33EHK2 

16.80 

H33EHK3 

22.80 

H33EHK4 

22.80 

H33EHK5 

22.80 


Red 

H33EKR0 

10.80 

H33EHR1 

16.80 

H33EHR2 

16.80 

H33EHR3 

22.80 

H33EHR4 

22.80 

H33EHR5 

22.80 


Green 

H33EFG0 

10.80 

H33EFG1 

16.80 

H33EFG2 

16.80 

H33EFG3 

22,80 

H33EFG4 

22.80 

H33EFG5 

22.80 

Black 

H33EFK0 

10.80 

H33EFK1 

16.80 

H33EFK2 

16.80 

H33EFK3 

22.80 

H33EFK4 

22.80 

H33EFK5 

22.80 

Red 

H33EFR0 

10.80 

H33EKR1 

16.80 

H33EKR2 

16.80 

H33EFR3 

22.80 

H33EFR4 

22.80 

H33EFR5 

22.80 


Momentary Operators with Mushroom Caps,,: 



Red 

H33MSR0 $28.80 

M33MSR1 $28.80 

H33MSR2 $28.80 

H33MSR3 $34.80 

H33MSR4 $34.80 

H33MSR5 $34.80 


Red 

H33MFR0 38.80 

H33MFR1 44.80 

H33MFR2 44.80 

H33MFR3 50.80 

H33MFR4 50.80 

H33MFR5 50.80 


Red 

H33JSR0 22.80 

H33JSR1 28.80 

H33JSR2 28.80 

H33JSR3 34.80 

H33JSR4 34.80 

H33JSR5 34.80 


Red 

H33JFR0 44.80 

H33JFR1 50,80 

H33JFR2 50.80 

H33JFR3 56.80 

H33JFR4 56.80 

H33JFR5 56.80 


Red 

H33JDR0 46.80 

H33JDR1 52.80 

H33JOR2 52.80 

H33JDR3 58.80 

H33JDR4 58.80 

H33J0R5 58.80 


Maintained Pushbutton Operators, 



Green 

Black 

Red 

H33MP1G0$27.20 
H33MP1K0 27.20 
H33MP1R0 27.20 

H33MP1G1$33.20 
H33MP1K1 33.20 
H33MP1R1 33.20 

H33MP1G2$33.20 
H33MP1K2 33.20 
H33MP1R2 33.20 

H33MP1G3$39.20 
H33MP1K3 39.20 
H33MP1R3 39.20 

H33MP1G4$39.20 
H33MP1K4 39.20 
H33MP1R4 39.20 

H33MP1G5$39.20 
H33MP1K5 39.20 
H33MP1R5 39.20 


Red 

H33MP3R0 38.80 

H33MP3R1 44.80 

H33MP3R2 44.80 

H33MP3R3 50.80 

H33MP3R4 50.80 

H33MP3re 50.80 

T 

Red 

H33MP2R0 38.80 

H33MP2R1 44.80 

H33MP2R2 44.80 

H33MP2R3 50.80 

H33MP2R4 50.80 

H33MP2R5 50.80 

Ik 

Red 

H33PP3R0 34.80 

H33PP3R1 40,80 

H33PP3R2 40.80 

H33PP3R3 46.80 

H33PP3R4 46.80 

H33PP3R5 46.80 


liiuminated Momentary Pushbuttons, 




Operalorwith 

Operatwwlth 

Operatwwith 

(Hieratorwilh 

Operator with 

Operator with 



Lens, Lamp and 






Typa 


Traiisformer 

NO 

NC 

INO-INC 

2NQ 

2NC 

Of 

illumination 

(if Indicated) 






Unit 



Contact 

Contact 

Contacts 

Contacts 

Contacts 



Cat. Ust 

Cal. Ust 

Cal. Ust 

Cat. Ust 

Cat. List 

Cat Ust 



NO. Price 

No. Price 

No. Price 

No. Price 

No. Price 

No. Price 


6 Volt Lamp 

H33PM1AO$21.00 

H33PM1A1 $27.00 

H33PM1A2 $27.00 

H33PM1A3$33.00 

H33PM1A4$33.00 

H33PM1A5$33.00 

■A 

12 Volt Lamp 

H33PM2A0 21.00 

H33PM2A1 27.00 

H33PM2A227.00 

H33PM2A3 33.00 

H33PM2A4 33.00 

H33PM2A5 33.00 


24 Volt Lamp 

H33PM3A0 22.60 

H33PM3A1 28.60 

H33PM3A2 28.60 

H33PM3A3 34.60 

H33PM3A4 34.60 

H33PM3A5 34.60 


48 Volt Lamp 

H33PM4A0 23.80 

H33PM4A1 29.80 

H33PM4A2 29.80 

H33PM4A3 35.80 

H33PM4A4 35.80 

H33PM4A5 35.80 

-A 

60 Volt Lamp 

,H33PM5A0 23.80 

H33PM5A1 29.80 

H33PM5A2 29.80 

H33PM5A3 35.80 

H33PM5A4 35.80 

H33PM5A5 35.80 


120 Volt Lamp 

H33PM6A0 23.80 

H33PM6A1 29.80 

H33PM6A2 29.80 

H33PM6A3 35.80 

H33PM6A4 35.80 

H33PM6A5 35.80 

W\ 

120 Volt Trans. 








with 6 Volt Lamp 


H33PM7A1 48.80 

H33PM7A2 48.80 

H33PM7A3 54.80 

H33PM7A4 54.80 

H33PM7A5 54.80 


240 Volt Trans. 








with 6 Volt Lamp 


H33PM8A1 48.80 

H33PM8A2 48.80 

H33PM8A3 54.80 

H33PM8A4 54.80 

H33PM8A5 54.80 


480 Volt Trans. 








with 6 Volt Lamp 

- 

H33PM9A1 48.80 

H33PM9A2 48.80 

H33PM9A3 54.80 

H33PM9A4 54.80 

H33PM0A5 54.80 


H331 13/64" Illuminated Pushbuttons 

Illuminated Momentary Pushbutton 
(Push-Pull, Spring Return to Center)' 




Operator 

Operator With 

IHierator with 

Operator With 

Operator with 

Operator with 

Typo 


omy 


NO 

NC 

INO-INC 

2NO 

2NC 

Oi 

HlwniaaliOA 







lii™ 

iliiii 




unit 




Contact 

Contact 

Contacts 

Contacts 

Centeels 



Cat 

Ust 

Cal. 

Ust 

cat 

Ust 

Cat. 

iiiiii 

Gat 

Ust 

Cat. Ust 



No. 


No 

Price 

No. 

liii 

No. 

iiii 

No. 

Price 

No. Price 


6VbltLamp 

H33LP1A0 $33.20 

H33LP1A1 $39.20 

H33LP1A2 $39.20 

H33LP1A3 $45.20 

H33LP1A4 $45.20 

H33LP1A5 $45.20 


12VbltLamp 

H33LP2A0 

33.20 

H33LP2A1 

39.20 

H33LP2A2 

39.20 

H33LP2A3 

45.20 

H33LP2A4 

45.20 

H33LP2A5 45.20 


24 Volt Lamp 

H33LP3A0 

34.80 

H33LP3A1 

40.80 

H33LP3A2 

40.80 

H33LP3A3 

46.80 

H33LP3A4 

46.80 

H33LP3A5 46.80 


48 Volt Lamp 

H33LP4A0 

36.00 

H33LP4A1 

42.00 

H33LP4A2 

42.00 

H33LP4A3 

48.00 

H33LP4A4 

48.00 

H33LP4A5 48.00 


60 Volt Lamp 

H33LP5A0 

36.00 

H33LP5A1 

42.00 

H33LP5A2 

42.00 

H33LP5A3 

48.00 

H33LP5A4 

48.00 

H33LP5A5 48.00 


120 Volt Lamp 

H33LP6A0 

36.00 

H33LP6A1 

42.00 

H33LP6A2 

42.00 

H33LP6A3 

48.00 

H33LP6A4 

48.00 

H33LP6A5 48.00 


120 VWt Trans. 
witheVbItLamp 
240 Volt Trans. 

- 

- 

H33LP7A1 

61.00 

H33LP7A2 

61.00 

H33LP7A3 

67.00 

H33LP7A4 

67.00 

H33LP7A5 67.00 


with 6 Volt Lamp 
480 Vbit Trans. 



H33LP8A1 

61.00 

H33LP8A2 

61,00 

H33LP8A3 

67.00 

H33LP8A4 

67.00 

H33LP8A5 67.00 


with 6 M Lamp 

- 

- 

H33LP9A1 

61.00 

H33LP9A2 

61,00 

H33LP9A3 

67.00 

H33LP9A4 

67.00 

H33LP9A5 67.00 


Illuminated Maintained Pushbuttons (Push-Pull)' 



Illuminated Maintained Pushbuttons 
(Push-On; Push-Off)’ 



6 Volt Lamp 

12 Volt Lamp 

24 Vbit Lamp 

H33ML1A0$37.0O 
H33ML2A0 37.00 
H33ML3A0 38.60 

H33ML1A1 $43.00 
H33ML2A1 43.00 
H33ML3A1 44.60 

H33ML1A2 $43.00 
H33ML2A2 43.00 
H33ML3A2 44.60 

H33ML1 A3 $49.00 
H33ML2A3 49.00 
H33ML3A3 50.60 

H33ML1A4 $49.00 
H33ML2A4 49,00 
H33ML3A4 50.60 

H33ML1A5 $49.00 
H33ML2A5 49.00 
H33ML3A5 50.60 


48 Vbit Lamp 

60 Vbit Lamp 

120 Vbit Lamp 

H33ML4A0 39.80 
H33ML5A0 39.80 
H33ML6A0 39.80 

H33ML4A1 45.80 
H33ML5A1 45.80 
H33ML6A1 45.80 

H33ML4A2 45.80 
H33ML5A2 45.80 
H33ML6A2 45.80 

H33ML4A3 51.80 
H33ML5A3 51.80 
H33ML6A3 51.80 

H33ML4A4 51 .W 
M33ML5A4 51.80 
M33ML6A4 51.80 

H33ML4A5 51.80 
H33ML5A5 51.80 
H33ML6A5 51.80 


120 Vbit Trans, 
with 6 Volt Lamp 
240 Vbit Trans, 
with 6 Vbit Lamp 
480 Vbit Trans, 
with 6 Volt Lamp 


H33ML7A1 64,80 

H33ML8A1 64.80 

H33ML9A1 64.80 

H33ML7A2 64.80 

H33ML8A2 64.80 

H33ML9A2 64.80 

H33ML7A3 70.80 

H33ML8A3 70.80 

H33ML9A3 70.80 

H33ML7A4 70.80 

H33ML8A4 70.80 

H33ML9A4 70.80 

H33ML7A5 70.80 

H33ML8A5 70.80 

H33ML9A5 70.80 


H33 1 13/64" Pilot Lights 

Full Voltage and Transformer Pilot Lights 




Pitot Light 



with 



inuffilpalkin 

Amber Lens 

IHIIHIBMII 


Cat. 

List 



Ho. 

Price 


6 Volt Lamp 

H33P1A 

$22.00 


12 Volt Lamp 

H33P2A 

22.00 


24 Volt Lamp 

H33P3A 

23.60 


48 Volt Lamp 

H33P4A 

24.80 

60 Volt Lamp 

H33P5A 

24.80 


120 Volt Lamp 

H33P6A 

24.80 


120 Volt Transformer 
with 6 Volt Lamp 

R33P7A 

42.80 


240 Volt Transformer 
with 6 Volt Lamp 

H33P8A 

42.80 

480 Volt Transformer 
with 6 Volt Lamp 

H33P9A 

42.80 


1 Legend plate is not included. 

1A Price includes 1 N/0 and 1 N/C contact and preformed jumpers necessary for operation. 

Consult factory for Catalog Number 
Development ordering information. 


1 Legend plate is not included. 

2 Mushroom caps can be ordered with two set screws, add suffix SSX to the Cat. No. 

Example: H33MSRDSSX. 

3 Recommended use of AEM contact block when specifying NO block, and BLB contact block when speci¬ 
fying NC block. 


B-1832 


For manufacturers’ sales offices, see yellow pages 


EEM1989 








5100 


SWITCHES 


5100 


ALLIED CONTROLS/RUNDEL PRODUCTS H33/H36 Pushbuttons, Pilot 

100 RELAY ROAD, PLANTSviLLE, CT 06479 Lights, and Selector Switches 

203-621-6771 FAX: 203-621-4932 


H33 1 13/64" Pilot Lights 

Push-to-Test Pilot Lights' 


Type 

Unit 

ittuminaUon 

PnetUQiit 

with 

Ambei Isns 

Cat UH 

Ito. Price 


6 Volt Lamp 

H33PT1A3 

$34.20 


12 Volt Lamp 

H33PT2A3 

34.20 


24 Volt Lamp 

H33PT3A3 

35.80 

48 Volt Lamp 

H33PT4A3 

37.00 

60 Volt Lamp 

H33PT5A3 

37.00 

120 Volt Lamp 

H33PT6A3 

37.00 


120 Volt Transformer 
with 6 Volt Lamp 

H33PT7A3 

54.80 


240 Volt Transformer 
with 6 Volt Lamp 

H33PT8A3 

54.80 


480 Volt Transformer 
with 6 Volt Lamp 

H33PT9A3 54,80 


Resistor Pilot Lights, 



120 Volt Lamp and Diode 

Block for Remote Test 

H33PR0A 

$44.80 


RB120A with 120 Volt Lamp 

H33PR1A 

31.80 


RB120B with 120 Volt Lamp 

H33PR2A 

31.80 


RB120/24A with 24 Volt Lamp 

H33PR3A 

34.60 


RB120/24B with 24 Volt Lamp 

H33PR4A 

34.60 


RB240/120A with 120 Volt 

Lamp 

H33PR5A 

35.80 


RB240/120B with 120 Volt 

Lamp 

H33PR6A 

35.80 


NRB120with 120 Volt 

Neon Lamp 

H33PR7A 

29.80 


NRB240with 120 Volt 

Neon Lamp 

H33PR8A 

29.80 


NRB480 with 120 Volt 

Neon Lamp 

H33PR9A 

29.80 


H33 1 13/64" Selector Switches 
Two Position Lever Operated Switches*' 




OptNMor 


Operator with 

Operator wiih 


Gap 

Only 


Contact Blod» 

Contact Blocks 

Operation 

Color 



xo 


XO 






iiliiiiil 


OX 








xo 








ox 


iiiiiiillliil 


Cat 

Ust 

Cat. 

m 

Cat. 

U«i 



No. 

PllM 

No. 

Price 

No. 

Price 

1 

Green I 

H33SVyi2MGL0 

$14.80 

H33SW12MGL3 

$26.80 

H33SW12MGL6 

$38.80 

Manual 

Black 

H33SW12MKL0 

14.80 

H33SVIf21MKL3 

26.80 

H33SW12MKL6 

38.80 


Red 

H33SW12MRL0 

22.80 

H33SW12MRL3 

34.80 

H338W12MRL6 

46.80 

Spring Return 

Green 

H33SW12SRGL0 

22.80 

H33SW12SRGL3 

34.80 

H33SW12SRGL6 

46.80 

Right to Left 

Black 

H33SW12SRKL0 

22.80 

H33SVif12SRKL3 

34.80 

H33SW12SRKL6 

46.80 


Red 

H33SW12SRRL0 

22.80 

H33SW12SRRL3 

34.80 

H33SW12SRRL6 

46.80 


oi 




Three Position Lever Operated Selector Switches*' 





(Nientor 


Operator with 

Operator with 

Typo 


Cap 

Only 


Contact Blocks 

Contact Blocks 

of 

Operation 

Colw 



xoo 




Unit 





oox 


0X0 









oox 





Cat. 

Usi 

Cat 

List 

Cat. 

itHt 




No. 

Prico 

No. 

Price 

No. 

Price 


Manual, Single Rod 

Green 

H33SW13MGL0 

$14.80 

H33SW13MGL3 

$26.80 

H33SW13MGL7 

$38.80 



Black 

H33SW13MKL0 

14.80 

H33SW13MKL3 

26.80 

H33SW13MKL7 

38.80 



Red 

H33SW13MRL0 

14.80 

H33SW13MRL3 

26.80 

H33SW13MRL7 

38.80 


Manual, Twin Rod 

Green 

H33SW23MGL0 

14.80 

H33SW23MGL3 

26,80 

H33SW23MGI7 

36.80 


Independent 

Black 

H33SW23MKL0 

14.80 

H33SW23MKL3 

26.80 

H33SW23MKL7 

36.80 


Action 

Red 

H33SW23MRL0 

14.80 

H33SW23MRL3 

26.80 

H33SW23MRL7 

36.80 


Spring Return 

Green 

H33SW13SLGL0 

22,80 

H33SW13SLGL3 

34.80 

H33SW13SLGL7 

46.80 


Left to Center, 

Black 

H33SW13SLKL0 

22,80 

H33SW13SLKL3 

34,80 

H33SW13SLKL7 

46,80 

w 


Red 

H33SW13SLRL0 

22.80 

H33SW13SLRL3 

34.80 

H33SW13SLRL7 

46.80 

w 

Spring Return 

Green 

H33SW13SRGL0 

22,80 

H33SW13SRGL3 

34.80 

H33SW13SRGL7 

46.80 


Right to Center 

Black 

H33SW13SRKL0 

22.80 

H33SW13SRKL3 

34.80 

H33SW13SRKL7 

46.80 



Red 

H33SW13SRRL0 

22.80 

H33SW13SRRL3 

34,80 

H33SW13SRRL7 

46.80 


Spring Return 

Green 

H33SW23SCGL0 

22.80 

H33SW23SCGL3 

34.80 

H33SW23SCGL7 

46.80 


Both Sides to Center 

Black 

H33SW23SCKL0 

22.80 

H33SW23SCKL3 

34.80 

H33SW23SCKL7 

46.80 



Red 

H33SW23SCRL0 

22.80 

H33SW23SCRL3 

34.80 

H33SW23SCRL7 

46.80 


1. Legend plate is not included 

2. Price includes 1 N/0 & 1 N/C contact and preformed jumpers necessary for operation 


H33 1 13/64" Selector Switches 

Four Position Lever Operated Switches*' 


Type 

of 

Unit 


:: 

Cap 

Ctrior 

Operator 

Only 

Cat Uat 

Mo. Price 

Operator with 

Contacts 

xooo 

0X00 

00X0 

Cat. List 

No. Price 


Manual 

Black 

Green 

H33SW24MKL0 $14.80 

H33SW24MGL0 14.80 1 

H33SW24MLK6 $38.80 

H33SW24MGL6 38.80 


Red I 

H33SW24MRL0 14.80 

H33SVI/24MRL6 38.80 


H33 1 13/64" Cam Switches 


H33GB6 H33GB2 

HOW TO ORDER 

1. Unit Operator 

Quantity Class 

_ H _. _ SS3 

_ H _ _ _ SS3 

_ H _..KSS3 

_ H _ _ _ KSS3 



H33GB5 


(Operator) 

Maintained 

Spring Return to Center 
Key Lock Maintained 
Key Lock Spring Return 



H33GB7 H33GB1 



H33GC4 


2. Select position angle. 

Cam Angle Maximum Positions 


30°_ 

_up to 12 positions 

45°_ 

_up to 8 positions 

60°_ 

_up to 6 positions 

90°_ 

_up to 4 positions 

3. Specify Cam Angle / Specify 



(write in number)_(write in number) 


4. Handles: Choose from seven handles and levers 
Indicate handle number_ 


5. Indicate nameplate legend and associated switch position. See legend 
plate section. 


Pricing InforaiallQB I 



Ust Price 2 

H33SS3 

Standard maintained operator 

$60 00 

H33SS3-3SR 

Standard operator 3 position spring return to center 

$60.00 

H33KSS3 

Key lock maintained operator (includes 2 keys) 

$80.00 

H33KSS3-3SR 

Key lock operators position spring return to center 

$80.00 

_ 

Price per contact 

$10.00 

- 

Engraved nameplate (show marking required) 

$8.50 

- 

600V applications require spacers. Refer to local sales office. 

- 


H36 Monolever, Reset Operator 

Monolever Operator Oiltight & Watertight 

Available in 2, 3 or 4 position (plus center) either maintained, spring returned or a combina¬ 
tion of both. The monolever uses a special DPDT contact block with 10 Amp 600 V rating. 


(Hwrators 

Center Position Plus 

List Price 3 


H36M1-2M 

2 Position Manual Return 

$71,00 


H36M1-3M 

3 Position Manual Return 

79.00 


M36M1-4M 

4 Position Manual Return 

87.00 


H36M1-2SR 

2 Position Spring Return 

71,00 


H36M1-3SR 

3 Position Spring Return 

79.00 


H36M1-4SR 

4 Position Spring Return 

87.00 


Contact Blocks-for use with Monolever Operator 

List Price 


H36M01A1D 

1 N/0 Contact & Dummy 

$ 8.00 

% 

H36M08A 

2 N/0 Contacts 

12.00 

H36M01B1D 

1 N/C Contacts 8. Dummy 

8.00 

H36M02B 

2 N/C Contacts 

12.00 


H36M0C 

1 N/0 & N/C Contact 

12.00 


NEMA 1 Reset Operator 

Standard length 4", measured from front of panel. Adjustable ± V 4 inch. To make oiltight and 
watertight use H33SA1 boot. Other lengths available on special order. 3 


Coler 

As$einbieifCat.ND. 

List Prices 

As Components 


Red 

Green 

Black 

Yellow 

Blue 

Brown 

Orange 

White 

Grey 

H36RS-11-AR21-154 

-AG21 

-AB21 

-AY21 

-ABL21 

-ABR21 

-A021 

-AW21 

-AGR21 

$7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

Reset without color cap 
order H36RS-11 @$6.80 list 

Replacement color caps, see 

H33 components section for 
extended color caps. 


1 Legend plate is not included. 

2 Price includes handle 

3 Includes operator only. Contact blocks not included. 

4 Red & black reset buttons furnished with engraved “reset” legend. 

5 For lengths longer than 4", add 20(1) list per inch. 

* Illuminated Switches Available Upon Request 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1833 







5100 


SWITCHES 


5100 



610 East Tenth Street 
Oakland, CA 94606 
FAX: (415) 452-3620 





1220 Olympic Boulevard 
Santa Monica, CA 90404 
Tel: (213) 452-8002 



ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 

Duracell 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 


COUNTERS 

Hecon 

Kessler-Ellis 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 


FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 


FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
IDI 
lEE 
Ledu 
Luxo 
Leecraft 


RELAYS 

Aleph International 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 

RESISTORS & 
NETWORKS 
R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 


TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron-Beau 

Weidmuller 




TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xcelite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 


DNNECTORS 

Mag-Lite 

Stanley 

SWITCHES 

Thordarson 

Triad 

AMP 

Arrow Hart 

U.T.C. 

Amphenol 

Cablewave 

OUTLET STRIPS 

AMP 

C& K 

TUBES 

E.F. Johnson 

Waber 

Cherry Electric 

Eimac 

Kulka 


G.C. 

G.E. 

Manhattan 


McGill 

National 

Paladin 

POT’S & CONTROLS 

Omron 

Raytheon 

Panduit 

Bourns 

Oslo 

R.C.A. 

Pomona 

Clarostat 

Otto 

Varian (Klystrons) 

Superior 

Ohmite 

Switchcraft 

TUBING 

Switchcraft 


Unimax 

Alpha 


Electrovert 

Heli-Tube 

Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 


Switchcraft 

A Raytheon Company 
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P.O. Box 750158 • 1016 Clegg Court • Petaluma, CA 94975-0158 • 707-778-6311 • FAX 707-778-6401 




SWITCHES 


PUSHBUTTONS - Snap Dome 


# MTG V 2 " 

Base switch designed 
for use under custom 
_ membrane overlay. 

. . MTG Vi” 

/v Base switch with button. 





Z = Drilling for locating pins 
Drilling diagram 
'/»" Grids 1.27 mm 






MCS V 2 " 

Base switch with sealing 
foil and facing ring. 

MTP V 2 " 

Base switch with keycap. 


MT 

Key switch with or without 


MTG, MCS, MTLV 4 " 

Key switch unlighted or 
backlighted with two LED's. 
MTL is indicator only. 

MCS 3 / 4 " 

Key switch unlighted with 
extreme low profile for 
panel or pcb mounting. 

EMP-1 

Key switch with or without 
LED. 


PUSHBUTTONS - Electromechanical 


^ LDS/LDT rtri 






^ Drilling diagram 

H Ros»er MoS2,54mm 

Z - Drilling for locating pins 


Z = drilling for locating pi 
drilling diagram 
1 20” S 1.27 mm 













tiE- 




"l fv, 




iilii 





ROTARY - Voltage Selector 


SWA 


ROCKER - AC Power On/Off with Inlet Connector 



Use of an SWA 
as single pole 
2 step switch 
for tab transformer 


Internal contact arrangement for 
series - parallel connection 


The snB0 dome is gold plated steel 
guaranteed for 10® operations. 


The actuating style, color and 
legend inscription can be selected 
from a number of basic compo¬ 
nents. 


The switches can be supplied with 
an lEC rating of sealing protection 
class IP40 or IP65. 


The contacts are available with 
gold or silver plating. 


Adhesive sealing pads for wave¬ 
soldering and washing are 
available for most models. 


Miniature pushbutton with or without 
Tl LED or mechanical indicator for 
panel or pcb mounting. Available 
with solder terminals and various 
button shapes and colors. 


Pushbutton accepts TPA LED neon 
or incandescent lamps. Available in 
round, square or rectangular. Also 
with gold contacts, various lense 
colors and legend inscriptions. AF 
is matching indicator. 


Heavy-duty push button with 
mechanical contact black accepts 
T5 LED, neon Or incandescent 
lamps. Available in round, square, 
or rectSngular. Various lense colors 
and legend inscriptions. AF is 
matching indicator. 


Selector switch for international 
voltages. Part number 033.4501 for 
panel mounting and 033.4601 for 
pcb mounting. Reference full-line 
catalog for 3 and 6 position models. 
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SHALLCO, INC. 

PRECISION ELECTRONIC COMPONENTS 

SMITHFIELD INDUSTRIAL PARK • P.O. BOX 1089 • SMITHFIELD. N.C. 27577 • 919/934-3135 


Vz INCH SUBMINIATURE ROTARY “C” SWITCH 


The Shailco subminiature Vz in. diameter Series combines time proven 
(over 30 years) internal construction i.e., rotor, stator, wiper, with a cost 
effective die cast operating shaft and housing. 

The Shailco “C” Series switches are designed to satisfy the most demand¬ 
ing industrial and commercial instrumentation requirements. 

Shailco offers a unique Vz Inch, 3 pole, 4 position, 30° switch and a 
greater selection of 36°, 45° and 60° switches than any other manufac¬ 
turer. 

The most cost effective switch combines the die cast shaft and housing. 
However, brass and stainless steel shafts are available and provide the 
flexibility needed to meet your exact requirements without over specifying. 
No other manufacturers offers this service. 

Our nationwide network of representatives (see EEM yellow pages) is ready 
to respond to your requirements in an expeditious manner. 


OPTIONAL 

MOUNTING WAVE WASHER STOP MECHANISM 



Oaven Internal Construction Design — Proven Reliability Since 1951 


SPECIFICATIONS 


MATERIALS: 

Bushing and housing (1 pc.): Chromate coated zinc die cast 

Operating shaft: Chromate coated zinc die cast; optional brass or stainless 
steel 

Contacts/Terminals: Gold-plated 

Contact panel: Molded Thermoset plastic 

Detent: Balanced system with two balls and spring 

Wiper: Floating (rosebud) beryllium copper, gold plated 

Seals: Shaft and bushing: double lubricated “0” ring. Panel: flat gasket - 
standard “0” ring - optional. Rear terminal seal: optional (see above) 

Rotational torque: 10 inch ounces min. 

Stop torque: 7.5 inch lb. min. 

ELECTRICAL; 

Contact Resistance: 20 rniiliohms max. 
thru life; 10 rniiliohms max. Initial; see 
life curve 

Insulation Resistance: 10,000 megohms 
minimum thru life; 50,000 megohms 
initial (as measured between mutually 
insulated parts) 

Voltage breakdown (DWV): 600 Vac be¬ 
tween mutually insulated parts 

Life: 25,000 cycles minimum at .200 
amp, 28 Vdc (resistive load) at +85°C 



DIMENSIONS 


ENVIRONMENTAL; 


Mounting 

surface 



SCHEMATICS 


Shock: MIL-STD-202 type “M” and "H” (medium and high shock) 


-^.062 ^ 


±.015 
See chart 
below 


I See chart 
below 





.020 ±004 


Vibration: MiL-STD-202, method 204, test condition 3, grade 3 and also 
MIL-STD-810, method 514 procedure II, part 3, curve AF for X, Y and 
Z axis 

Operating temperature range: -65°Cto +85°C 

Storage temperature range: (Non-operating exposure) ~65°C to -F125°C 

General: Switches will meet or exceed the requirements of MIL-S-3786/20, 
thermal shock (~65°C to -F125°C), salt spray, explosion, construc¬ 
tion “E” and “F”, stop strength, bushing strength (15 lb.), terminal 
strength, shaft and pane! seals, sand and dust. 


HOW TO SPECIFY 


All one pole commons are either .028 dia. pin for P/C terminals or .065 dia. 
turret for solder lug terminals. All switches are supplied with the maximum 
complement of terminals. 




•Poles 

Terminals 

Indexing 

Series 

Contacts 

1 

P=PC 

30® 

‘•C” 

"M” 

Shorting 

2 

3=Solder 
Lug 

36® 

Zinc 

“B” 

3 


45® 

Housing 

Non-shortIng 

4 


60® 




tPositions 

Stops 

Shaft 

Length, fms 

Flat 

Length 

Shaft 

Material 

02 

“F” 

Fixed 

16ths of inch 

16ths of inch 

Z=Zinc 

to 

“R” 

10=.625 

Standard 

04=.250 
Standard 

B=Brass 

12 

Continuous 

Rotation 

16=1.000 

max. 


S=Steel 


t See schematics fms = from mounting surface 

1004 is standard. Shaft lengths up to 1.00" 
max. and various fiat locations are optional. 


Example: 1P36CB10R1004Z 

1 pole, PC, 36<^, C series, Non-shorting, 10 positions, 
continuous rotation, .625 iong shaft (includes bushing), 
.250 long fiat opposite position #1, chromate coated 
zinc operating shaft 
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SHALLCO, INC. 

PRECISION ELECTRONIC COMPONENTS 

SMirHFIELD INDUSTRIAL PARK • P.O. BOX 1089 • SMITHFIELD. N.C. 27577 • 919/934-3135 


Vi. INCH BINARY CODED ROTARY SWITCHES 


Schematics 


SPECIFICATIONS 


Binary Coded Decimal 
Series 126 


Complement 
Binary Coded Decimal 
Series 127 



• = terminals provided 
o = terminals removed 

Wiper shown with switch in position Factory fixed stops available to limit 
#1. Shaft flat diametrically opposite rotation. 


position #1. 


All switching Is non-shorting. 


BCD 


Switch 

Position 

Comm 

1 

on ma 
2 

de to 0 
4 

utput: 

8 

BCD 

Output 

1 





0 

2 

• 




1 

3 


• 



2 

4 

• 

• 



3 

5 



• 


4 

6 

• 


• 


5 

7 


• 

• 


6 

8 

• 

• 

• 


7 

9 




• 

8 

10 

• 



• 

9 

11 


• 


• 

10 

12 


• 


• 

11 


Complement BCD 


Switch 

Position 

Comm 

1 

on ma 
2 

de to 0 
4 

utput: 

8 

BCD 

Output 

1 

• 

• 

• 

• 

0 

2 


• 

• 

• 

1 

3 

• 


• 

• 

2 

4 



• 

• 

3 

5 

. • 

• 


• 

4 

6 


• 



5 

7 

• 



• 

6 

8 




• 

7 

9 

• 

• 

• 


8 

10 


• 

• 


9 

11 

• 


• 


10 

12 



• 


11 


Dimensions 




MATERIALS: 

Bushing and housing (1 pc.): Stainless steel, nickel plated brass or chro- 
mate coated zinc die cast 

Operating shaft: Stainless steel, brass or chromate coated zinc die cast 
Contacts: Copper alloy with plated gold over nickel 
Detent: Balance double balls of brass. Spring is steel 

Shaft & panel seals: Double “0” ring shaft seal is standard. Flat gasket 
panel seal is standard. "0” ring panel seal is optional 

Contact panel: Diallyl phthalate per MIL>M-14 


ELECTRICAL: 

Life: Up to 25,000 cycles with a resistive load of .200 Amps, 28 volts DC 
max. 

Contact Resistance: 20 milliohms initial; 100 milliohms after life 
insulation Resistance: 50,000 megohms initial; 10,000 megohms after life 
Voltage breakdown (DMV): 500 VAC between mutually insulated parts 


MECHANICAL: 

Stop torque: 7.5 pound inches minimum 

Rotation torque: 8 to 24 ounce inches at room temperature 

Optional seal: Can be sealed to withstand total immersion In FC 40/43 for 
30 seconds @ +85°C 

Long Life: To insure prolonged use or storage life, the contacts of the V 2 " 
binary coded switch are constructed with gold plating over silver. 
Shafts are available in lengths up to 1.00 inch (fms) in brass, stainless 
steel or zinc die cast to meet your specific requirements. Dougle “0” 
ring shaft seals are standard. 

Compatible: Series 126 is available with up to 12 positions fixed stop, or 
continuous rotation, binary coded decimal (BCD) with 30° indexing. Its 
complement, the Series 127, is also furnished with up to 12 positions 
BCD. Both P/C and standard solder terminals are available. 


PART NUMBER CODtNG 

PART NUMBERING SYSTEM 


126 or 127 ■ ■ - ■ ■ - ■ . ■ ■ - ■ 

~n —TT T T T T 

Flat length 
0 through 8 in 
1/16" increments 

Shaft length from mounting surface 
5 through 16 in 1/16" increments 

Type of terminals 
P = P.C. S = Solder lug 

Number of positions 
2 through 12 

Add “CR” for continuous rotation 

Shaft material B = Brass 

S = Stainless steel Z = Die cast zinc 

Case material B = Brass 

S = Stainless steel Z = Die cast zinc 

Series 
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S/ta//co 

ROTARY ^ 

SWITCHES SERIES 

AND 

E 



SPECIFICATIONS 

GENERAL: 

Meets or surpasses requirements of MIL-S-3786 

ELECTRICAL: 

Current carrying capacity—10 amps. 

Current switching capacity—up to 2 amps. 

Contact resistance—Initial—.005 ohms max. 

Contact resistance—After Life—.010 ohms max. 

Insulation resistance—50,000 megohms 
Dielectric withstanding voltage—1500V rms 
Dielectric withstanding voltage after life—lOOOV rms 
MECHANICAL: 

Rotational life—50,000 cycles* min.@.250 amps.@85® C 
Stop torque—50 In. Lbs. 

Type construction—Open frame 
Stops—Factory set to desired position. 

Optional features—%-32 LINEF*2A bushing mount with anti-rotation pin. Shaft 
and front panel “O” ring seals. Spring return feature. 

Concentric shafts available 

Progressive shorting available 

*0ne cycle = one full cw plus one full ccw rotation. 


FEATURES OF 

SHALLCO 1%, 2V4, 2^4 SQUARE 
SERIES C, D, E SINGLE DECK SWITCH 
MULTI DECKS AVAILABLE 

• Meets or surpasses requirements of MlL-S-3786 

• Available in one pole 2-48 position through four pole 
2-15 position. See ordering information 

• High current carrying capacity 

• Low contact resistance 


SERIES C 



f OR ADDITIONAL DECKS ADD. 29/32 (23,02) PER DECK 


SERIES D 



FOR ADDITIONAL DECKS ADO 1 1/16 (26,99) PER DECK 


SERIES E 




FOR ADDITIONAL DECKS ADD 1 1/16 (26,99) PER DECK. 


REQUEST CATALOG ID FOR 
COMPLETE INFORMATION 


NUMBERS IN ( ) ARE METRIC EQUIVALENT (MILLIMETERS) 


USE ORDER FORM 


SHALLCO INC. / SMITHFIELD IND. PARK / P.O. BOX 1089 / SMITHFIELD, N.C. 27577 / (919) 934-3135 
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SWITCHES 


SHALLCO ORDERING INFORMATION 


SHORTING 


NUMBER 

OF 

POLES 


NON-SHORTING 


SPACING 

BETWEEN 

POSITIONS 


MAXIMUM 
POSITIONS 
PER POLE 



‘Maximum number of positions may be used with continuous rotation < 
‘Normally supplied as continuous rotation; stops available on request. 

SHORTING 


NUMBER 

OF 

POLES 


NON-SHORTING 


SPACING 

BETWEEN 

POSITIONS 


MAXIMUM 
POSITIONS 
PER POLE 



‘Normally supplied as continuous rotation; stops available on request. 

SHORTING 


SPACING 

BETWEEN 

POSITIONS 


MAXIMUM 
POSITIONS 
PER POLE 


NUMBER 

OF 

POLES 


1 1 1-EM 

15° 

1 12-EM 

11%° 


SERIES 






NON-SHORTING 


SPACING 

BETWEEN 

POSITIONS 


MAXIMUM 
POSITIONS 
PER POLE 


113-EM 


121-EM 


123-EM 


141-EM 



7%° 

48 

15° 

1 1 

11%° 

15 




163-EM 


181-EM 


182-EM 


eight 

183-EM I l'A° I 11 I 


‘Normally supplied as continuous rotation; stops available on request. 

(Order Form to order Series C, 
Order by using a six-place “shorthand” description 
Example: 211 —EB —12 

Rotary Selector Switch, two decks, 1 pole per deck, 30° of spacing 
12 positions. 

2 1 1 - E B 


122-EB 


123-EB 


141-EB 


142-EB 


143-EB 


161-EB 


162-EB 


163-EB 


181-EB 


182-EB 


183-EB 


D, E) 


between positions, E series, non-shorting, 

12 



PLACE 1 


indicates number of 
decks:* 

1 = One Deck 

2 = Two Decks 

3 = Three Decks, etc. 


PLACE 2 


PLACE 3 


PLACE 4 


PLACE 5 


indicates number of 
poles per deck: 

1 = One Pole 

2= Two Poles 

3 = Three Poles 

4= Four Poles 

indicates degrees of 
spacing between 
positions: 

Shorting 

1 ^150 2 = 11 / 4 ° 

3 = 7/2° 

Non-Shorting 

1 = 30° 2 = 22 / 2 ° 

3 = 15° 

indicates series of 
switch: 

C = C Series 

0=0 Series 

E = E Series 

indicates Shorting or 
Non-Shorting: 

M = Shorting (make 
before break) 

B = Non-Shorting 
(break before 
make) 


PLACE 6 


indicates number of 
positions per pole: 

2 = Two positions 

3 = Three positions 

4 = Four Positions, etc. 


EEM1989 


Request catalog 10 for more detailed information and additionai switch types. 
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SHALLCO, INC. 

PRECISION ELECTRONIC COMPONENTS 

SMITHFIELD INDUSTRIAL PARK • P.O. BOX 1089 • SMITHFIELD. N C. 27577 • 919/934-3135 


series 

ROTARY S 





SELECTOR SWITCHES 

FEATURES OF SHALLCO ONE INCH 
SERIES J SINGLE OR MULTI DECK SWITCH 

• Designed to meet requirements of MIL-S-3786 

• Closed construction 

• Smooth, positive detent 

• Low, stable contact resistance 


i4-32UNEF-2A THREAD 
“ (09,52xO,79y 

V T- 00 not remove 


SPECIFICATIONS 

GENERAL: 

Designed to meet the requirements of MIL-S-3786/SR04 

ELECTRICAL: 

Current carrying capacity -10 amperes 

Current switching capacity -1 ampere (28 VDC, Resistive) 

Contact resistance - initial - 5 milliohms maximum 
Contact resistance - After Life - 20 milliohms maximum 
Insulation resistance - 50,000 megohms 
Voltage breakdown - 1000 VAC 
Voltage breakdown - After Life - 500 VAC minimum 

MECHANICAL: 

Rotational life - 50,000 cycles 
Stop torque -15 pound-inches minimum 
Construction - Enclosed 
Stops - Factory set 

Torque - 8 to 120 ounce-inches (dependent on decks, poles/deck) 
Shaft flat - Opposite moving contact, see diagrams 


LOAD vs. LIFE 







4 4 U—1.000±.031-^ 
.437±,020 (25,4+0.79) 

(11,10+0.51) 






SHORTING 


2 POLE/OECK 3 P0LE(0ECK 4 PO 

COMMON LOCATIONS 

NON-SHORTING 


CODE 

SPACING 

BETWEEN 

POSITIONS 

MAXIMUM 
POSITIONS 
PER POLE 

NUMBER 

OF 

POLES 

CODE 

SPACING 

BETWEEN 

POSITIONS 

MAXIMUM 
POSITIONS 
PER POLE 

1130-JM 


12 

ONE 

1130-JB 


12 

1230-JM 

30° 

6 

TWO 

1230-JB 

30° 

6 

1330-JM 


4 

THREE 

1330-JB 


4 

1430-JM 


3 

FOUR 

1430-JB 


3 


SINGLE DECK SHOWN. FOR MULTI-DECK, INCREASE FIRST DIGIT OF ABOVE CODES. 





. 0^71 


(VIEWED FROM SHAFT END AND SHOWN IN POSITION 1. EXTREME CCW POS.) 
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DKKS DETENT M = MBB 

111 

3 1 30 - J B - 

T T 

POLES/DECK SERIES PC 


For manufacturers’ sales offices, see yellow pages 



G = GOLD PLATED 
C = CONTINUOUS ROTATION 
M = CUSTOMER MARKING 
S = SEALED SHAFT 
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SPECIFY SHOGYO. ELECTRONIC COMPONENTS AS GOOD AS YOUR DESIGN, 
Shogyo International Corporation 

Dept. EM, 287 Northern Boulevard, ^■■1 ■ 

Great Neck, New York 11021-4799 

(516) 466-0911. Cable: SHOGYONEWYORK. 

Telex: 12218 & 4758024. FAX: (516) 466-0922. | 


SWITCHES 


Your design deserves Shogyo quality and reliability. 

You deserve . . . 

Shogyo Service . . . comprehensive, responsive and fast 
Shogyo Professionalism . . . the helpful experience you need 
Shogyo Prices . . . always competitive, usually better 

and ... 

hogyo Selection . . . with complete custom design capabilities 

Including o diverse offering of: And featuring: 

• Slide switches • PC or solder mount 

• Toggle switches • An extensive variety of sizes, pin types, 

• Power switches pole and position quantities, ratings, 

• Push button switches I i i i contact and insulationiresistances, andi 

• Lever action switches withstand voltages 

r Push-slide s^^^ • Electhcall^ 

• Leaf switches 30,000 cycles 

• Rotary-slide switches »Silver plated contacts 


For immediate assistance: 
Telephone 516-466-09V or FAX 516-466-0922 


For complete product listings and specifications, request our free cotofog. 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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5100 


SWITCHES 



MM P/REL 

Rotary Switches 


Just .865" square 
Indexing angles: 60°, 45°, 36°, 
30°, 22.5°, 20°, 18°, 15°, 

12.8°, 11.25°, 10° 

Programmable to customer truth 
table 

Enclosed, wave solderable 

construction 

60,000 cycles 


Flexible or PC board construction 
X-Y or Common Bus Configuration 
ESB, EMI, RFI shielding 
Non-tactile or tactile feedback 
Embossed overlays available 
New! Shorting contact feature 





STANDARD 

GRIGSBY^ 

(312) 844-4300 


Membrane Switches 

Custom Assembly 


For manufacturers’ sales offices, see yellow pages 
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5100 


SWITCHES 


Now at an affordable price! 

* Just .500" diameter 

» Constructed to meet rigid military 
specs 

* Sealed or unsealed versions 

» Fixed or adjustable stops available 
» 4 Indexing angles available 










SG Series SD 

Rotary Switches 



utilizes new 1/2 SD rotary switch 
Anti-static discharge protection 
available 

Number of security levels offered 
Various circuits variations available 
Choice of angles of throw 


SG Series SDL 

Rotary Switches 


920 Rathbone Avenue / RO. Box 1528 
Aurora, Illinois 60507-9990 USA 
312/844-4300 • TWX 910 232-3138 

Call or write for applications assistance. 


STANDARD 

GRIGSBY 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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SWITCHES 


5100 


STANDEX REED SWITCHES 

Setting Performance Standards 
Throughout the World _ 

□ Tested to 1 billion operations 

□ Totally automated production 

□ Highest quality, based on computerized SPC, yielding 
unmatched uniformity. 

□ Custom cutting and forming for difficult applications 

□ Several standard contact materials for a broad range of applications 

Switch Specifications: 




1) Contact resistance measurements are made at 2) Storage temperature-50°C to ■«-l55°C 
10mA from a 1 volt source with 50% overdrive. Operate temperature - 40”C to +125°C 




I MAX n ^ I MAX 


3) Consult factory for specific application assistance 
when using switches at or near maximum rated 
load. In some applications, maximum loads may 
be exceeded. 

_J D k- _ J 

n ^ MAX n 


Contact Materials — Dry Circuit & Power Switching 

Rhodium Gold-Nickel Alloy Mercury Amalgam 

Industry standard — recommended for Specially developed plating and post Precision controlled mercury amalgam 

general purpose applications. Low re- assembly conditioning makes this alloy ensures contact resistance stability at 

sistance, high melting point metal pro- particularly resistantto hostile transients low level switching over hundreds of 

vides millions of trouble-free operations encountered in telecommunication cir- millions of operations as required in 

at low and medium loads. cuits. Suitable for medium and high automatic test equipment and instru- 

power loads. mentation applications. 


Detail application assistance for custom forming and Call oi 

proximity applications. Appllc 

Standex Electronics 

4538 Camberwell Road Cincinnati, OH 45209 (513) 871 -3777 Morley 

eem 1988 For Manufacturers' sales office, see yeiiow pages 


mentation applications. 


Call or write for complete Switch and 
Application catalog. 


i Standex company 


Morley Road, Tonbridge, Kent, England (732) 771023 


B-1844 


For manufacturers’ sales offices, see yellow pages 
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5100 


SWITCHES 


5100 


Standex Electronics 


CUSTOM 

MAGNETIC 

SENSORS 

Standex Electronics designs and builds magnetic 
proximity sensors for a wide range of markets 
and applications. The basic sensing element for 
most applications is the hermetically sealed reed 
switch. Other technologies are used as the 
application dictates. 

□ Hi-Rel Switching — hermetically sealed contacts — 
billions of operations switching low level loads 

□ No External Power Required 

□ Power Switching — direct switching of power loads 
with up to 2.5 amp DC inrush 

□ Wide Actuation Distance — reliable actuation at up to 
one irxh for certain applications 

□ Low Cost — very competitive with other technologies 



RPM Sensing — ^ 
cruise control, 
odometer, 
speedometer and 
engine control 


Anti-skid Braking 
System 


EJ. 



Off hook sensing, device 
disable, interlock 
applications, and telephone 
line switching. 



Liquid Level — washer 
^ solvent, coolant, brake 
fluid, transmission fluid, 
engine oil and fuel. 



Lamp Outage 


Rotational counting 
applications for gas, 
electric and water 
metering and tamper 
applications. 



Door ayar sensing, liquid 
level sensing, lamp 
switching, dishwasher spray 
arm rotational sensing, and 
device enable applications. 



standex Electtxrnics 

4538 Camberwell Road 
Cincinnati, OH 45209 
Phone (513) 871-3777 
Fax (513)871-3779 
Telex 212066 UR 


a Standex company 


EEM1989 


The world's best known companies 
are turning to Starnlex Electronics for 
magnetic projUmtiy sensors. 

Standex magnetic proximily sensors ate used by 
conpanies such as General Electric, Ford, Digital 
Equipment Corp., IBM, and Northern Telecom. 
Call us arxl find out why. 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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SWITCHES 


5100 



WES-GARDE 
COMPONENTS 
GROUP, INC. 


Wes-Garde stocks products for all your requirements. 


W. 


fes-Garde Components Group, Inc. stocks a complete 
selection of quality switch, relay, and associated electronic/ 
electrical component lines. Our extensive inventories and 
technical expertise make Wes-Garde Components Group, 
Inc. the logical choice to satisfy your most demanding 
requirements. 


For additional information about our product lines and the 
value-added services we provide, please contact us at the 
location nearest to you. 


10 Locations Nationwide 


CONNECTICUT 


194 Elliott Street • Hartford, CT 06114 • (203) 527-7705 


NEW HAMPSHIRE 


5 Coliseum Avenue • Nashua, NH 03063 • (603) 880-1971 


NEW JERSEY 


129-A Gaither Drive • Mt. Laurel, NJ 08054 • (609) 778-8190 


FLORIDA 


3815 Industry Blvd. • Lakeland, FL 33811 • (813) 644-7564 


KANSAS 


MISSOURI 


11750 Westline Industrial Drive • St. Louis, MO 63146 • (314) 567-7776 


ILLINOIS 


376 E. Gunderson Drive • Carol Stream, IL 60188 • (312) 653-1460 


OHIO 




300 Enterprise Drive • Westerville, OH 43081 • (614) 885-0319 

2512 Program Drive, #108 • Dallas, TX 75220 • (214) 357-1768 

16116 Leadwell Street • Van Nuys, CA 91406 • (818) 786-3724 


CIRCUIT BREAKERS 

Carlingswitch 
Cole Hersee 
Culver/General 
ETA 

Littelfuse 

Mechanical Products 
Poliak 

Potter & Brumfield 
Weber 


CONNECTORS, SOCKETS 
TERMINALS 

Beau Vernitron 
Custom Connectors 
Omron 
Switchcraft 
Syracuse Electronics 
Teledyne Ansonia 


FUSES, FUSEHOLDERS 

Bussman 

Littelfuse 


INDICATOR LIGHTS 

Alco 

C&K/Unimax 

EAO 

Littelfuse 

Oslo 

SoLiCo 

Taiko 


KNOBS 

Alco 

Front Panel Devices 


LAMPS 

Alco 

Oshino 

Xenell 


LEDs 

Ledtronics 
Oshino 
SoLiCo 
Stanley (ACI) 


6811 West 63rd Street, Suite 116 •Overland Park, KS 66202 • (913) 262-2718 


OILTIGHT CONTROLS 

Alco 

C&K/Unimax 

EAO 


PANEL METERS 

Shurite 


RELAYS 

Alco 

Aleph 

Cole Hersee 

Culver/General 

Deltrol 

Magnecraft 

Omron 

Poliak 

Potter & Brumfield 

Schrack 

Stancor 

Telemecanique/ 
Allied Controls 


SOLENOIDS 

Deltrol 

SWITCHES 

Alco 

Aleph 

Brady Xymox 
C&K Components 
C&K/Unimax 
Carlingswitch 
Chicago Switch/ITW 
Cole Hersee 
Culver/General 
EAO 

Eaton/Cutler-Hammer 
Electronic Components 
Group 
Gaynor 
Licon/ITW 
Marquardt 
MEC 

New England Controls 
Omron 

Oslo Controls 

Poliak 

RCL/ITW 

SoLiCo/Taiko 

Switchcraft 

UID/ITW 

SWITCH SEALS 

Alco 

Multiflex 

TERMINAL BLOCKS 

Beau Vernitron 
Cole Hersee 
Culver/General 
Poliak 

Syracuse Electronics 

TIMERS 

Deltrol 

NCC 

Potter & Brumfield 
Syracuse Electronics 

TRANSFORMERS 

Stancor 

Thordarson 

WIRE, CABLE, 

TUBING 

& ACCESSORIES 

Heyco 

Markel 

Syracuse Electronics 


B-1846 


For manufacturers’ sales offices, see yellow pages 
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SWITCHES 


5100 


Switchcralt 

A Raytheon Company 

EXTENSIVE SELECTION OF PUSHBUTTON SWITCHES 


SERIES PL — 
“Push-Llte” SWITCH 



SERIES BXL — 
“Box Switch” SWITCH 


SERIES US & LUS~ 
“Uniswitch” SWITCHES 




Standard and miniature non-illuminated or illuminated switches offer broad switching capabilities in minimal mounting space. 
All switches are easy to mount and are available with a variety of actuator colors, circuitry, terminal styles and mechanical 
functions. Current ranges from 250 mA to 8 A. 



Series 98000R IBS miniature pushbutton switches can be 
gang mounted on common frames, up to 12 stations long 
with center-to-center spacing of 10 mm, 15 mm or 20 mm. 
Available with interlock, non-lock, momentary or push-lock/ 
push-release mechanical functions. .130 in. (3.30 mm) x .130 
in. (3.30 mm) square plungers accept a full line of industrv 
standard pushbuttons. Switches are stocked without push¬ 
buttons due to wide variety that can be used- Order push¬ 
buttons separately. Switches have .157 in. (4 mm) long PC 
terminals for mtg. single- or double-sided PC boards no to 
.094 in. (2.39 mm) thick. Close stacking (centers) permit high 
density within minimum front panel space. Plunger travel: 
.144 in. (3.66 mm). 


IBS PUSHBUTTONS 

IBS pushbutton faces are concave for operator convenience 
with full legend capability. Can be mounted horizontally or 
vertically. Pushbutton dimensions: Type I — .388 in. (9 86 
mm) W X .216 in. (5.49 mm) H x .425 in. (10.80 mm) D. Type 
II ■— .464 in. (11.79 mm) W x .288 in. (7.32 mm) H x .432 in. 
(10.97 mm) D. Pushbuttons must be ordered separately. 


MULTI-SPEC® INTERNATIONALLY APPROVED SWITCHES 



Series A 
Miniature 
Flat Toggle 



Series A 

Miniature Toggle 
Right Angle PC, 
Horizontal Lever 
Action 



Pushbutton 



Series P 
Rocket Power 
Switch 


Series M 

Microminiature 

Toggle 


1-4 pole rocker, toggle and pushbutton switches offer a wide selection of standard and special features. In miniature, sub- 
miniature and microminiature sizes, they are designed for bushing, snap-in or PC board mounting. Terminal choices include 
solder lug, PC, wire-wrapping, quick-connect and sealed or unsealed. They have most European approvals. There’s a selec¬ 
tion of gold and silver contacts with ratings from 100 mA to 20 A. 


mi 



® (D ® © 





Switchcratt, Inc , 5555 N. Elston Ave., Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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SWITCHES 


5100 


Switchcraft 

A Raytheon Company 


SERIES 50 MINIATURE 
ROCKER SWITCHES 



(applied for) (actual size) 


Rocker Color | 

Function^ 


Black 

Red 

Gray 

Blue 

III 

II 

1 

Circuit 

503B2NN 

503B2NR 

503B2NQ 

503B2NBL 

On 

- 

(On) 

SPST 

502B2NN 

502B2NR 

502B2NG 

502B2NBL 

On 

- 

On 

SPST 

506B2NN 

506B2NR 

506B2NG 

506B2NBL 

(On) 

Off 

(On) 

SPOT 

507B2NN 

507B2NR 

507B2NG 

507B2NBL 

On 

Off 

(On) 

SPOT 

504B2NN 

504B2NR 

504B2NG 

504B2NBL 

On 

Off 

ON 

SPOT 


^Parentheses = momentary function; 
no parentheses = locking function. 


Single pole miniature, instrument-grade rocker switches provide up to 4 A, 125 V switching and snap-in mounting for car 
phones, mobile radios, hand held instruments, and other applications. Switches have epoxy sealed solder lug terminals and 
offer a choice of 2- or 3-position (momentary and/or locking combinations) and four rocker colors. Dim.: .41 in. (10.3 mm) w. x 
.913 in. (23.2 mm) h. x .772 in. (19.6 mm) Ig. Mounts in .35 in. (8.9 mm) x .734 in. (18.65 mm) in panels up to .118 in. (3 mm) thick max. 


SERIES 100 - SINGLE POLE, 2- & 3-POSITION NON-ILLUMINATED ROCKER SWITCHES 

UL, CSA and VDE approved switches have up to 8 A switching; 1A, 1C or IK circuitry; solder or .187 in. quick connect ter¬ 
minals; locking action; and black or white housings and rockers. Additional approvals include: SEMKO (Sweden), DEMKO 
(Denmark), and NEMKO (Norway). Snaps into .75 in. (19 mm) x .51 in. (13 mm) panel openings from front. Matching indicator 
lights available; contact Switchcraft. Dim.: .744 in. long x .508 in. wide x .492 in. behind panel (excluding terminals). 



(Other European Approvals available) 


Part No. 

Circuitry 

Terminals 

Housing 

Color 

Rocker 

Color 

Current 

Rating 

100B2NN 

1A, ON-OFF 

Solder 

Lug 

Black 

Black 

1 

100B2BB 

1A, ON-OFF 

White 

White 

1 

102B2NN 

1C, ON-ON 

Black 

Black 

1 

102B2BB 

1C, ON-ON 

White 

White 

1 

104B2NN 

1K, ON-OFF-ON 

Black 

Black 

2 

104B2BB 

IK, ON-OFF-ON 

White 

White 

2 

100B98NN 

1A, ON-OFF 

Quick 

Connect 

Black 

Black 

1 

100B98BB 

1A. ON-OFF 

White 

White 

1 

102B98NN 

10, ON-ON 

Black 

Black 

1 

102B98BB 

1C, ON-ON 

White 

White 

1 

104B98NN 

IK, ON-OFF-ON 

Black 

Black 

2 

104B98BB 

IK, ON-OFF-ON 

White 

White 

2 


NOTES: ^ UL & CSA — 8 A, 74 hp, 250 V AC; 8 A, 12 V DC non-inductive load. 

2 UL & CSA — 5 A, Vs hp, 250 V AC; 5 A, 12 V DC non-inductive load. VDE — 6 (4) A, 250 V. AC. 


SERIES 200 ~ SINGLE POLE, 2-POSITION, HIGH CURRENT, 

ILLUMINATED & NON-ILLUMINATED ROCKER SWITCHES 

UL & VDE approved (CSA applied for) switches have up to 16 A switching; 1A or 1C circuitry; solder or .25 in. quick-connect ter¬ 
minals; locking action; matte black or white housings; red, amber, matte white, matte black & matte black/red rockers. Snaps 
into 1.181 (30 mm) x .433 in. (11 mm) panel openings from front. Inrush current: 200 A, 250 V AC, 10 ms. Matching indicator 
lights available; contact Switchcraft. Dim.: 1.17 in. long x .551 in. wide x 1.118 in. (quick connects) behind panels. 


(Other European Approvals available) 


NOTES: ’UL, CSA & VDE approved — 

16 A, 3/4 hp; 250 V AC; 12 A, 28 V DC 
non-inductive load. VDE approved — 16 (6) 
A, 250 V AC. 

^UL & CSA approved — 16 A, 250 V AC. 


SERIES 200—Locking Action 


Part 

Number 

Circuitry 

Terminals 

Housing 

Color 

Rocker 

Color 

Ilium. 

Current 

Ratings 

200B2NN 

1A, ON-OFF 

Solder 

Lug 

Matte Black 

Matte Black 

No 

1 

200B2NNR 

1A, ON-OFF 

Matte Black 

Matte Black/Red 

200B5NN 

1A, ON-OFF 

Quick 

Connect 

Matte Black 

Matte Black 

200B5NNR 

1A, ON-OFF 

Matte Black 

Matte Black/Red 

202B2NN 

1C, ON-ON 

Solder 

Lug 

Matte Black 

Matte Black 

202B2NB 

1C, ON-ON 

Matte White 

Matte White 

202B5NN 

1C, ON-ON 

Quick 

Connect 

Matte Black 

Matte Black 

202B5NB 

1C, ON-ON 

Matte White 

Matte White 

200NB2ANKR 

1A, ON-OFF 

Solder 

Lug 

Matte Black 

Red 

Yes 

2 

200NB2ANKA 

1A, ON-OFF 

Matte Black 

Amber 

200NB2ABKR 

1A, ON-OFF 

Matte White 

Red 

200NB2ABKA 

1A, ON-OFF 

Matte White 

Amber 

200NB5ANKR 

1A, ON-OFF 


Matte Black 

Red 



200NB5ANKA 

1A, ON-OFF 

Quick 

Matte Black 

Amber 



200NB5ABKR 

1A, ON-OFF 

Connect 

Matte White 

Red 



200NB5ABKA 

1A, ON-OFF 


Matte White 

Amber 







Switchcraft, Inc , 5555 N. Elston Ave., Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 
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For manufacturers’ sales offices, see yellow pages 
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SWITCHES 


5100 


SwitcliGffaft 

A RayHMMMi Company 


DW Multi-Switch SWITCHES 









MOMENTARY 
Button Switch SWITCHES 

Miniature pushbutton switches are enclosed in metal housing. Ter- 
inals; solder lug. Contacts, internal nickel silver, 250 mA, 30 W 
max,, AC, non-inductive. Series 903, 913: behind panel mtg. Se¬ 
ries 923, 933: front mount. All switches: bushing mount. 


The DW (double-wipe) Multi-Switch switch is available up to 18 sta¬ 
tions in a single row & ganged assemblies with interaction be¬ 
tween rows. Max. switching per station is 4-C (4PDT). Each station 
utilizes specially designed switching modules with U-shaped, high 
reliable bifurcated contactors rated at 3 amps, A.C.; 0.5 amp, D.C., 
125 V, non-inductive load. DW Multi-Switch switches are available 
in 5 series; 65000, 66000, 67000, 70000, and 71000. All provide four 
standard functions: Interlock — actuating a pushbutton auto¬ 
matically restores to normal the pushbutton previously actuated. 
Lock-Out — prevents operation of more than one pushbutton at a 
time. This feature is included on all interlock switches. Non-Lock — 
each pushbutton has momentary action. All-Lock — all pushbut¬ 
tons, except release, lock when depressed. All pushbuttons 
restored to normal by actuating (momentary) release pushbutton. 
Push-Lock/Push-Release — pushbuttons lock when depressed 
and release when again depressed. All Series — pushbuttons on 
^/g" centers. DW Multi-Switch switches are available in single row 
assemblies with interlock and all-lock functions from one to twelve 
stations; with non-lock and push-lock/push-release functions up to 
18 stations. 

Series 65000— Non-illuminated, integral pushbutton. 

Series 66000— Non-illuminated version of Series 67000 
Series 67000— Illuminated pushbuttons. 

Series 70000, 71000— Non-illuminated, cross-rib plungers, 
accept up to 12 different styles of pushbuttons 




Tini-Slide” SWITCHES 


Miniature "Tini-Slide” switches are precision locking 
switches with unique lift/wipe/slide action and silver con¬ 
tacts. Ratings; 0.5 A, 125 V AC or DC, non-inductive. 2- and 
3-position types. U.L. listed. Solder lugs or PC terminals 
Crowned knobs. 

Series 56000 — DPDT & DPTT Series C63000 — 4PDT 
Series C62000 — Side Knobs 


littel Multi-Switch SWITCHES 




Series 35000— Non-illuminated. . 

Compact, rugged multiple-station switches feature up to 
6PDT per station in .6 square inch space. Excellent selec¬ 
tion of contacts for low or high current switching. Plungers 
accept nine different Switchcraft pushbuttons. Mechanical 
functions are: interlock, all-lock, non-lock and push-lock/ 
push-release. One to 18 stations; many legends are possible. 
Series 36000— Non-illuminated companion series to Series 
37000 All other basic functions and features are same as 
Series 35000. 

Series 37000— Single lamp illumination at each station All 
other basic functions and features are same as Series 35000. 
Series 38000— Twin lamp illumination using low power, low 
heat lamps. All other basic functions and features same as 
Series 35000. 


EUROPEAN LINE VOLTAGE 
SELECTOR SWITCHES 

NEW! 10 A SWITCH 





Durable slide switches provide quick and easy program¬ 
ming/ selection of 115 V or 230 V primary power in elec¬ 
trical/electronic equipment for international marketplace. 
UL. CSA and VDE (verband Deutscher Elecktrotechniker) 
approved. Mountings are flange or PC (straight or right 
angle). DPDT, locking. Ratings: UL & CSA: 2A, 250 V AC & 
4A. 125 V AC. VDE: 2 A, 250 V AC. Switches also designed 
to comply with CEE and lEC requirements Legends: 
115 V-230 V. New 10 A switch rated: 10.1 A, 125 V AC; 5 A, 
250 V AC. Submitted to UL & CSA for listing. 


SLIDE SWITCHES 





Instrument quality Switchcraft slide switches 
have low cost, precision “double-wipe” contacts 
with “U”-shaped bifurcated contacts rated at 
0.5 A DC, 3 A AC, 125 V, non-inductive. Solder 
lugs have ^ 4 " dia. center holes and wrap¬ 
around notch. Various knob styles: crowned, 
rocker, flush. U.L. & C.S.A. listed types and 
heights. Up to 4 poles of switching with locking 
or momentary action. 

Series 46000 — General purpose slide switches 
Series 47000 — Tandem switches 
Series 48000 — 4-gang slide switches 


Switchcraft, Inc., 5555 N. Elston Ave., Chicago, IL 60630 Tel. (312) 792-2700 TWX 910 221 5199 FAX (312) 792-2129 
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For manufacturers’ sales offices, see yellow pages 
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Tbaf THE SOURCE FOR MULTI-CONTACT 

RELAYS AND SWITCHES 



Tbsir 


INCORPORATED 

IKh 


company 


One Enterprise Drive, Sheiton, CT 06404 
Telephone: (200) 926-1601, TWX: 710 468-0210 


For manufacturers’ sales offices, see yellow pages 
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lech 

labs 


SWITCHES €r ATTENUATORS 


FEATURES OF TECH LABS SWITCHES 

• Precious Alloy Contacts 

• 10,000 M-Ohms Min. Insulation Res. 

• Hi-Pot 1500 V RMS Min. 

• Contact Resistance less than .01 Ohm 

• Low Thermal EMF 

• Low Capacitance between Contacts 


• Low Electrical Losses at HF 

• Fixed or External Adj. Stops 

• Exceptionally Long Life 

• Adaptability for Remote Drives and 
Controls 

• Custom Design 

• Pre-Wired Availability 


TEL: (201) 944-2221 
FAX: (201) 944-1653 
500 Tenth Street, 
Palisades Park, 

New Jersey 07650 




TOGGLE 


SWITCHES 


TYPE 2000 


ROTARY SWITCHES 
TYPES 

UL LISTED 


• Low Contact Resistance <1 Mili-Ohm 

• Insulation Resistance >1 Million 
Meg-Ohms 

• Sizes: 2^A2" Dia. x %" Depth/Deck 

• SPorDP/Deck 

• 6 or 12 Pos./Pole MBB 

• Indexing: 30° or 60° 

• Current Capacity: 5 Amps Continuous 


• Enclosed Molded Construction 

• Size: IV 4 " Dia. x V 2 " Depth/Deck 

• SP or DP/Deck 

• Up to 12 Pos./Pole BBM or MBB 

• Indexing: 30°, 60° or 90° 

• UL Listed: 3 Amp Resistive 120 VAC 

3 Amp Resistive 28 VDC 



DPDT 


• Meet or Exceed MIL-S3950, MS75028 & 029 

• Size: VV' x V2 x Vie" for SRST 

• Size: V2" x V2 x s/ie" for DRST 

• Contact Resistance: 10 Milli-Ohms 

• ^4 - 40 Mtg. Bushing, or % Ig. 

• Various Combinations of Bushings, Terminals, 
Handles and Housings Available. 

• Contact Rating: 5 Amps @ 28 VDC 
5 Amps @ 125 VAC Inductive Load 



OPEN FRAME ROTARY SWITCHES 


REMOTELY CONTROLLED 



• Available as: Stepping Switch 
Motor Driven Solenoid Drives 
Motor and Geneva Drives 
Enercon AC Incremental Motor Drive 

• Interrupters or Homing Decks Available. 

• May be Remotely Controlled by MasterSlave 
Arrangement; Computer, External Pulse or 
Other AC or DC Operation. 



• 13 Styles Available 

• Sizes: iKe" x 1K6" up to 8 " x 8 " sq; 

15 Decks max. 

• 1 to 12 Poles/Deck 

• Up to 150 Positions/Pole 

• Current Capacity 15 Amps Continuous 


TYPE 2 



• Single Hole Bushing Mtg. 

• Size: 13/4" x 21 / 4 "; 3 / 4 " Depth/Deck 

• 1 to 4 Poles/Deck 

• Up to 24 Positions/Pole MBB 

• Up to 12 Positions/Pole BBM 

• Indexing: 15°, 30°, 45°, or 60° 

• Current Capacity: 5 Amps Continuous 


THUMBWHEEL SWITCHES 



• Compact Modular Construction 

• Size: V 2 " Wide Modules 

• Positive Detent 10, 11, 12 Positions 

• Wide Range of Codes 

• Various Terminations 

• Kelvin Varly Voltage Divider 

• Decade Transfer Drive Between Digits 

• Capacitance Decades 

• Precision Resistance Decades 

• Current Capacity: 1 Amp. Continuous 


Tech Labs will undertake special prototype 
design and manufacturing of your switch 
and attenuator requirements. We can 
also customize and supply completely pre¬ 
wired units. 

Contact our factory for competitive 
quotations. 


ATTENUATORS 

PRECISION ATTENUATORS FIXED ATTENUATORS 



TYPE 11T AND 11H PRECISION 
ATTENUATORS — DC to 10 MHz* 

• Circuit; “T” or Balanced “H” 

• Impedance; 50 to 600 ohms, as specified 

• Resistor Accuracy: ±0.1% or better 

• Accuracy; ±0.1 db to 200 KHz (overall) 

±0.6 db to 2 MHz. Lower values of loss, 
essentially flat to 10 MHz_ 


Type 

No. 

Circuit 

db 

Range 

db/ 

Step 

Dimensions 

11-T 

“T” 

111 

0.1 

51/4"x19"5" 

11-H 

Bal. “H” 

111 

0.1 

5V4"x19"x10" 


• On Low Impedance Units, Lower Losses Usable to 100 MHz. 

TYPE 850T AND 850H FOR THE 

AUDIO RANGE 

• Circuit; "T” or Balanced “H” 

• Impedance: 600/600 ohms unless specified 
—Other values to order 

• Range: 2 dial unit gives 93 db in 0.1 db 
steps: 3 dial unit gives 111 db in 0.1 db 
steps 

• Terminals: Telephone type jacks for input 
and output — Solder terminals provided 
on rear for permanent connections: Inser¬ 
tion of plugs into jacks lifts rear connec¬ 
tions 

• Accuracy: Resistors adjusted to ±0.1% 
excepting low values of loss are ±.25% 



• Two basic models 

• Standard circuits “T” and Bridged “H” — 
others available 

• Octal plug-in base available 

• Up to 80 db loss 

• Many impedance available 

ROTARYATARIABLE 

ATTENTUATORS 



• Five basic models — IW' to 3" dia. 

• All circuit configurations 

• Wide range of impedance 

• Available with detents, tapers and cueing 

• Aluminum anodized can 

• Precious metal contacts 

• Up to 45 steps 

• Audio, video and RF 


EEM 1989 
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the SWITCH you’ll LOVE to touch! 

nmmrmmm switch^ 


a Touch Above the Rest! 

* Hardly a day passes without someone calling to say, 

“/ Like The Touch of Your Switches.” 

Widely used by manufacturers of computer and video switching equipment, because of VEETRONIX' 
patented design, which combines POSITIVE ACTION with just the right touch. Not loose. Not stiff. 
Just right! 

SHORT SERIES SPECIFICATIONS: 

i < j_||||_ Max.Current (except special order) 

Form A or AA; 500 milliamps (resistive) 

“ “ Max. Voltage 

-J,_L 150 » I Form A or AA: 200 VDC (resistive) 

others: 100 VDC (resistive) 

100 Max. Power Loading 

L Form A or AA: 10 watts (resistive) 

others: 7 watts (resistive) 

-*4-' V * -hp' 11 hif’ Max. Initial Contact Resistance 

_II 1) u II 11 r 100 milliohms 


LONG SERIES 




SWITCH CIRCUIT 
FORM DIAGRAM SWITCHING 

_ Single Pole 
T ® Single Throw 

^ Normally Open 

. Single Pole 

B "I ® Single Throw 

Normally Closed 
^ ® Double Pole 

AA Single Throw I 

4_ A Normally Open 

^ ^- 6 Double Pole 

BB _3 Single Throw 

4 -Normally Closed 

_0 Double Pole 

■ n "I_Single Throw 

j -3 1 Open/1 Closed 

4 (Break Before Make) 

, Voltage And 

LAWP IQ Q 1 IS Amperage 


Min. Breakdown Voitage 

250 VDC 

Min. Insuiation 

100 milliohms 

Min. Life (reed) 

50 million cycles 

Lamp 

T-1 % bi-pin; optional voltage 3-28 

Aii Piastic Parts 

premium engineering plastic 

Contact Surfaces 

Noble metal 

Terminals 

0.025 Dia. nickel plated 

Key Travel 

.187" plus or minus .007" 

Pre-T ravel 

Min. .050" 

Min. Overtravel 

. 020 " 

Operating Force 

2.5 oz. to 20 oz. = 0.7 oz. 


. 


* • OPTIONAL ULUMINATION! 

• HERMETICALLY SEALED CONTACTS! 
• CHOICE OF SWITCH FORMS! 

• BI-LEVEL & ALTERNATE ACTION! 

• REGULAR & LOW PROFILE UNITS! 



y^ojv/Jr/ 


THE KEY TO QUALITY 


SEND YOUR SPECS FOR QUOTE 
WRITE OR PHONE 

!Fr VEETRONIX, INC. 

BOX 480 Lexington, NE 68850 (308) 324-4600 
TWX; 910-960-4741 FAX: (308) 324-4985 
Ask for Eddie Howerter 

MADE IN U.S.A. 
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Available in a variety of configurations, these 
panel switches have the same “JUST-RIGHT-TOUCH 
as our line of keyboard switches. In addition, we will 
build to your specifications at very competitive prices 



See specifications and tabie of contact forms on facing page. 


mnmxKms 


VEETRONIX will provide just the right cap for your requirements, either from 
standard styles, or custom-made to your exact specifications. Our in-house tool 
and die shop permits the flexibility to meet your individual needs. We offer a wide 
choice of colors. Cap adapters permit use on either an illuminated or unilluminated 
switch. Relegendable styles available for 1-space and 2-space caps. 


SOME REPRESENTATIVE CAPS AND ADAPTERS: 



720" SQUARE CONCAVE .600" SQUARE V7001 1-SPACE V7001 2-SPACE 

RELEGENDABLE CAP RELEGENDABLE CAP CAP CAP 



I c:n rwn MUMr i cn v ' 

720" SQUARE, FLAT-TOP ILLUMINATED NONILLUMINATED 1-SPACE V7002 2-SPACE 

RELEGENDABLE CAP SWITCHES SWITCHES CAP CAP 


CUSTOM MANUFACTURING: 


VEETRONIX can mold special plastic parts to meet your most exacting 
requirements, either from your moid or from one we design and buiid for you in our 
tool and die shop. VEETRONIX can also do custom assembly of electronic and 
electro-mechanical devices. Send specs for quote. 



VEETRONIX 

P.O. Box 480 
Lexington, NE 68850 

MADE IN U.S.A. 


PHONE: (308) 324-4600 
TWX: 910-960-4741 
FAX; (308) 324-4985 
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Accuracy 

The variation of unit performance, i.e., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 

Adjustability 

The changing of a unit set point, within 
the specified range of unit operation, by 
means of internal or external adjustment 
mechanism (i.e., changing time delay 
with potentiometer). 

Contact Rating 

The electrical power-handling capability 
of relay contacts under specified envi¬ 
ronmental conditions and for a pre¬ 
scribed number of operations. 

Delayed Interval Timing 
Function 

Input voltage is applied continuously. 
The timing cycle is started by momen¬ 
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF- 
ON-OFF output cycles 
Also called: single shot. 

Delay-On-Operate Timing 
Function 

Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 
Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 

Delay-On-Release Timing 
Function 

Input voltage must be supplied contin¬ 
uously to timer. Actuation of control 
circuit causes relay contacts to transfer 
immediately. Time delay starts when 
control circuit is released. The relay re¬ 
mains energized for the duration of the 
time delay—^then de-energizes. 

Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On- 
Energization. 




Frequency Sensor 

A device that monitors a predetermined 
overffequency and/or underffequecy con¬ 
dition, and changes output state when 
these conditions exist. 

Hysteresis 

The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 

Interval Timer Timing 
Function 

Application of input voltage causes re¬ 
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de¬ 
energized state. 

Also called: Delay Interval, One Shot. 

Output Control 

The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s). 

Phase Sensor 

A device that monitors for proper phase 
rotation in 3-phase systems. 

Programmability 

Ability to modify function, time delay 
or input voltage of a timer. 

Recovery Timer 

(Delay-On-Operate/Interval 

Timer) 

The minimum time that input volt¬ 
age must be interrupted prior to 
time-out to insure a successive tim¬ 
ing cycle within the specified limits. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 

Recycle Time 

(Delay-On-Operate or 
Interval Timer) 

The minimum time that input volt¬ 
age must be interrupted after the 


timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 

(Delay-On-Release) 

The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 

Repeat Cycle Timer Timing 
Function 

Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 

Also called: flasher, intervalometer 

Reset Time 

The time required for the contacts to 
return to normal position when power 
is removed. 

Reverse Polarity Protection 

Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt¬ 
age is applied. 

Tolerance 

The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 

Transient Protection 

Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur¬ 
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., lOOOV for 1 second. 

Trip Point 

The predetermined point at which a 
sensing device is set to change the out¬ 
put state. 

Voltage Sensor 

A device that monitors for a predeter¬ 
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 
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Amkey 


55 Chase Street, Methuen, MA 01844 
(508) 975-5445 • FAX (508) 975-0357 


Solid State Keyboards 


AiTikey 



?'S#pippas»»i •sNi'ttil 


custom designed keyboard 

s^tems 


To meet your commercial, industrial or military require¬ 
ments, Amkey’s engineering staff works closely with your 
design team to build a quality product. We build state=of= 
the-art keyboard systems for point of sale terminals, 
graphics displays, N/C equipment, medical and electronic 
weapons systems. 

Amkey keyboards offer features like... 

• Parallel or serial output—TTL or RS232, RS423, 
RS422, etc. 

• Amkey's silent "No-Switch” snap in keyswitches 

• Custom programs for special features include 


different baud rates, sequential codes and key 
functions 

• Full travel DIN standard/sculptured/stepped/ 
sloped keyboards 

• Hardware options—clickers, beepers, LEDs, 
displays, lighted targets, trackballs, mice, 
joysticks, etc. 

• Prompt delivery 

AMKEY OFFERS CUSTOM, COMMERCIAL, 

INDUSTRIAL AND MILITARY KEYBOARD 

SYSTEMS FROM CONCEPT TO FIRST 

ARTICLES IN LESS THAN 16 WEEKS. 


CALL OR WRITE AMKEY TODAY WITH YOUR REQUIREMENTS. AMKEY DELIVERS! 
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Solid State Keyboards 


DIN-64 



STANDARD FEATURES 

• 19mm solid state switches to meet 30mm ergonomic 
requirements (DIN standard) with .150" total key travel 

• Solid state capacitance technology 

• MCS-48 series microcomputer controlled (8048,8035, etc.) 

• Cursor control keys 

• Amkey's patented phase-detector 

• +5 volt operation 

• Asynchronous serial TTL ASCII output 

• Automatic-repeat enable/disable 

• Power-up reset 

• 4 Modes 

• Two shot molded keytops with sculptured typing area and matte 
surface 

DIN 124 


' ■ 
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STANDARD FEATURES 

• 19mm solid state switches to meet 30mm ergonomic 
requirements (DIN standard) with .150" total key travel 

• Solid state capacitance technology 

• Microcomputer controlled 

• 20 function keys across top row for improved software capability 

• Amkey's patented phase-detector 

• Asynchronous serial ASCII output and input 

• RS-232 9600 baud 

• Automatic-repeat enable/disable 

• 4-led display 

• Power-up reset 

• 4 Modes 

• 3 user location homing bump keys 

• Two shot molded keytops with sculptured typing area and matte 
surface 


MPNK 114 



STANDARD FEATURES 

• Microprocessor controlled 

• Single +5 VDC supply 

• Eprom programmable 

• Solid state circuitry 

• N-key rollover 

• Automatic repeat enable switch 

• Two-shot molded key tops 

• High reliability 

• Rigid chassis mounting 

• Low profile 

• Rugged construction 

• Low power requirement 

• Sculptured typing area 

• Shift lock and caps lock w/LED target in key 

• Serial transmission at multiple baud rates 


DIN 106-1 





STANDARD FEATURES 

• 19mm solid state switches to meet 30mm ergonomic requirements 
(DIN standard) with .150" total key travel 

• Solid state capacitance technology 

• MCS-48 series microcomputer controlled (8048,8035, etc.) 

• Full 21 function keys across top row for improved software 
capability 

• Amkey's patented phase-detector 

• +5 volt operation (12V option on longer cable) 

• Asynchronous serial RS-422 ASCII output with jumper selectable 
300, 2400, 4800, 9600 baud 

• Automatic-repeat enable/disable 

• Power-up reset and externally resettable 

• Selectable serial logic 

• 5 Modes 

• 3 user location homing bump keys 

• Two shot molded keytops with sculptured typing area and matte 
surface 


MPNK 101 



STANDARD FEATURES 

• Microprocessor controlled 

• Single +5 VDC supply 

• Eprom programmable 

• Solid state circuitry 

• N-key rollover 

• 5 modes 

• Automatic repeat enable switch 

• High reliability 

• Sculptured typing area 

• Two-shot molded key tops 

• Rigid chassis mounting 

• Low profile 

• Rugged construction 

• Low power requirement 

• Lock key with LED target 

• Serial or parallel output 

• Multiple baud rates 

SNK 16 



STANDARD FEATURES 

• Serial RS 232C interface 

• Prom Programmable 

• Solid state circuitry 

• N-key rollover 

• Two-shot molded key tops 

• High reliability 

• Rigid chassis mounting 

• Rugged construction 

• Low power requirement 
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Beigqiiist Membrane Switches 



• A variety of Interconnects for both flex circuits and 
hardboard switches. These Include male and female 
pins, headers, IDC connectors, and others. 

• Electroluminescent lamp panels. 

• Integral lenses screened into the graphic layer, elimi¬ 
nate cut-outs or die-cut lenses where applicable. 

• Special shielding materials such as screened silver, 
vapor deposited gold or aluminum, aluminum foil or 
Kapton for EMI/RFI and ESD shielding. 


Bergquist Company designs and builds custom mem¬ 
brane switches especially suited for harsh environ¬ 
ments. Bergquist membrane switches are reliable and 
include the best graphics you can buy. 

Bergquist membrane switches are often designed into 
an assembly to replace conventional discreet switches. 
Switch panels enable the designer to condense the con¬ 
trol area and Include more keys than bulky discreet 
switches will allow and in most cases show a significant 
cost savings. 

Membrane switches are constructed in three different 
ways to meet the requirements of various applications. 
Circuitry can be either screened silver ink on polyester 
substrates or etched copper circuitry on a flexible or 
hardboard layer. These various constructions can be 
made with either pressure sensitive adhesives or 
Bergquist’s HeatSealing for harsh environment applica¬ 
tions. Screened silver is used for current levels below 
one watt and copper circuitry is used for current levels 
above one watt. 

FEATURES 

Bergquist offers many combinations of features which 
can be added to the basic switch constructions. These 
include: 

HeatSeal switch is especially 
designed for applications with harsh environments. 
Layers are bonded together with thermoplastic adhe¬ 
sive which completely protects them from contamina¬ 
tion. 

• LEDs added to the copper hardboard or flex copper 
switch. 

• Embossed domes on silver switches or stainless steel 
snap domes for copper switches to provide tactile 
feedback. 

• Rim or pillow embossed graphics to enhance the look 
and feel of switches. 

• Backer panels added to the switch panel with optional 
studs for mounting. 

• Adhesive backed switch panels to aid in mounting the 
switch panel to the assembly. 




• Deadfront nomenclature which is only visible when 
backlit. 

• Selective textures applied to the graphics layer ranging 
from rough to matte to non-glare to glossy. 

• Hardcoated graphic panels for improved chemical and 
abrasion resistance. 

• Custom color using recognized color matching sys¬ 
tems such as PMS, Federal Standard and Munsell or 
an actual sample to be matched. 

THE BERGQUIST LABORATORY 

To guarantee the quality and reliability of each mem¬ 
brane switch, Bergquist Company has developed a com¬ 
plete In-house laboratory. The laboratory tests materials, 
processes and completed membrane switches. 

Materials compatibility Is a key factor in the reliability of 
a switch panel. Each material Is analyzed and tested 
alone and in combination with other materials before 
any construction begins. This is done to prevent interac¬ 
tions between materials after construction, for Instance, 
solvents in pressure-sensitive adhesives could soften 
conductive silver Inks if not carefully controlled during 
manufacturing. 

Along with materials compatibility, the Bergquist labora¬ 
tory has done extensive testing on the effects of pres¬ 
sure on vented and nonvented switches, hardcoating of 
graphic panels, membrane switch life, actuation force 
and modes of failure in dielectric jumpers. 

Environmental testing attempts to simulate the field en¬ 
vironment of completed switches. Switches are tested 
under extremes of heat, humidity and pressure. Life test¬ 
ing subjects switches to millions of actuation cycles and 
graphic panels are exposed to chemicals and abrasives 
to test hardcoating. 

The Bergquist laboratory also works closely with trained 
quality control specialists to monitor each step of the 
production process. 

Contact Bergquist Company for free copies of technical 
papers on membrane switch design and testing. 

Call Toll Free 1-800-328-3882 

BERDOUIST 

When Performance Counts 
5300 Edina Industrial Blvd. 

Minneapolis, MN 55435 
Phone:612-835-2322 
TWX: 910-576-2423 
FAX: 612-835-4156 
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CHERRY ELECTRICAL PRODUCTS 

3600 Sunset Ave., Waukegan, IL 60087 
312/360-3500 • FAX 312-360-3566 


Thumbwheel Switches 


Keyboards and Keyswitches 



Of 


Cherry’s Thumbwheel, Leverwheel & 
Pushwheel Switches are available in 
over 20 types including Industrial 
Size Thumbwheels and Leverwheels 
(Series TIO, LIO, Til, Lll) Standard 
Size Thumbwheels (Series T64, T 65 , 
T71, T72 and T75); Miniature 
Thumbwheels and Leverwheel (Series 
T20, L20, T24, T35, T38, T62 and 
T63); Subminiature Thumbwheel and 
Pushwheels (Series T50, T 5 I, T52, 
T 54 , T 56 and T57); Sub-Subminiature 
Pushwheels (Series T55 and T59). We 
offer many variations in output codes 
and readout symbols. 8-10-12 and 16 
positions, gloss or matte finish. 



Sizes—.590" high 
1.15" high 
1.88" high 




.945" high 
1.20"high 




VoiceScribe™ 

1000 


Voice command of IBM PC/XT AT or 
compatible. Create custom 
vocabulary for any compatible 
application as you speak, responds to 
words or phrases. Ideal for hands 
free inventory control systems, 
quality assurance inspection program 
or technical records transcriptions 
. . . reduces error potential. 

System includes complete operating 
instructions, tutorials, Dragon KEY 
MS-DOS program interface and 
Dragon LAB application tools. 

Software noise cancelling 
microphone headset and Electronic 
Printed Circuit Board to fit full 
length expansion slot. 


Cherry is flexible, providing a broad range of 
custom designed keyboards...plus several 
stocked standard keyboards with 83, 84, 

101 and 126 key designs. Super enhanced 
G80-2000 IBM compatible including Card 
Reader, Bar Code Reader and Mouse for PC/XT 
and AT systems. 080-1600 with Bar Code 
only, or with just Magnetic Swipe Reader. 
Reduced footprint G80-1800 with full 101 
keys is under I 6 inches in width. G81-1000 
with full 101 key function in full travel 
membrane technology. 

Individual keyswitches in three types...all 
with gold wire contacts for high switching 
reliability: 

MX— Ergonomic design in modern full 

travel low profile. Available in linear, 
soft tactile and click tactile. 

M8— Lowest profile keyswitch. 

M7— Regular keyswitch profile. 


Graphic Tablet 



Software compatible with the top 
CAD program. Create drawings and 
graphics with your personal 
computer. 

Drawings can be erased or stored in 
memory. Features relegendable menu 
strips to execute drawing commands, 
macros and symbols at a touch. 

Has easy to use cursor puck and 
sketching pen. Sixteen option 
selector DIP switches allow user to 
configure the tablet to his computer’s 
hardware and data format 
requirements. 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1859 











5150 


KEYBOARDS & KEYPADS 


5150 


INTRODUCING THE LATEST 
IN FULL-TRAVEL 
KEYBOARD DESIGN... 


The KD-220 Standard K^board Series—All the 
Freedom and Flexibility of Custom Keyboard 
Design Without Costly Tooling. 



MODEL KD-220-1 



MODEL KDq234-01 


The KD-220 and KD-234 keyboard series 
are available in three standard formats 
including IBM compatibility. Digitran also 
offers custom capacitance or mechanical 
keyboards in addition to standard key¬ 
boards. While meeting DIN specifications, 
the keyboard features the lowest profile, full 
travel (. 150 inch) key switches in the industry. 

KD-220 

• DEC \/T-220 layout (105 keys) and IBM 
expanded layout 

• Separate cursor control keys 

• Separate numeric pad arrangements 

• IBM XT, AT or ASCII codes 


• 128 key positions for user customization 

• Double shot keytops 

• Low cost enclosure inserts for custom 
configurations 

• N-key roll-over 

• MCBF—100,000,000 

• No keyswitch bounce 

• Patented tease-proof switch 

• Frame-less design 

• Keyforces from 1 to 9 oz. 

• Stepped sculptured keytops 

• Relegendable function keys available 

• Off-the-shelf delivery through distribution 
KD0234-01 

• IBM expanded keyboard layout 


• Compatible to XT or AT, switch selectable 

• Mechanical gold plated switches 

• Sublimation printed keytops 

• Off-the-shelf delivery through distribution 

Options: 

• Environmental Protection 

• Custom keytop legends 

• Custom keytop shapes 

• Militarized capability 

• Tactile or linear feel 

• Custom Enclosures 

• Value Added Distribution 

• Fully automated, vertically integrated 
manufacturing 


For Custom Keypad Design, Choose Our KL MilNilKEY® Series 



WEATHER READY KEYPAD MEETS NEMA 4X 
ENCLOSURE REQUIREMENTS 


MINIKEY Keypads are available in standard 
arrays of 6, 12, 16, and 20 keys. 

Standard keys are two-color, molded with 
black characters on white backgrounds. 
Standard frames are black, textured, non-glare 
finished, and special key legends, colors and 
configurations are available. 

Environmental protection is provided by a 
flexible barrier under the keys to prevent 
contamination of contact area. 

MINIKEYS can be rear or front mounted, 
and are designed to interface with all digital 
logic circuitry including TTL and CMOS. 


Contacts are made of precious metal to insure 
low contact resistance. Contact bounce is 
less than 3 milliseconds. 

Terminations; .025" (.64mm) square pins (tin 
plated) standard. (.027 max. sq. pins after 
soldering) 

• Tampo printing on frame or keys for custom 
applications 

• One year warranty 

• Standard output codes include; 

6XY, SPI2, 2 of 7, 12XY SP16, 2 of 8, 16XY, 
and20XY 


DicrmRn 

A DIVISION OF XCEL CORPORATION 

3100 New York Drive, Pasadena, CA 91107 • (818)791-5600 
TWX; 910-588-3794 TELEX; 67-5485 FAX: (818) 791-9788 
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REFAC KEYPADS & KEYBOARDS 


□ ELASTOMERIC 

□ MEMBRANE 


□ IHTEGRATED/KEYBQARD 
□ FULL TRAVEL ASSEMBLIES 


ConailtatkHi UMuiitOliligatiofl 

ERA/REFAC’s 16 years of keyboard design and manufacturing ex¬ 
pertise is yours for the asking. Cali or write us with your inquiries. Our 
experienced engineers will provide the answers you need regarding 
applications and pricing. From keyboard components to totally inte¬ 
grated keyboards. ERA/REFAC has the capability to provide ideas and 
solutions. 

Quality And ReliabilRy 

ERA/REFAC carries the highest levels of commitment to quality. 
Years of proven performance in high reliability aerospace, military, and 
tough industrial applications assure our customers that their products 
will achieve both design criteria and field performance. 

ERA/REFAC works to MIL-STD-105. 


State-Of-The-Art Tooling And Assembly 

You can depend on ERA/REFAC for the latest in subassemblies 
and turnkey products. Our manufacturing facilities in Connecticut and 
Taiwan are both equipped with automated assembly lines that include 
chip-on-board wire bonders, surface mount pick-and-place machines, 
wave soldering machines, and automated test equipment. Our capa¬ 
bilities are complemented by the ERA/REFAC Design Engineering 
Group, specialists in design and customer interfacing. Computer con¬ 
trolled tool room capabilities assure precision tooling and fast turn¬ 
arounds. 


There may be an ERA/REFAC keyboard in your 
future. Write, cail, or fax your specifications to us 
today. 


ELECTRONICS RESEARCH ASSOCIATES, INC 

REFAC ELECTRONICS 

WEST HILL ROAD • WINSTED, CONNECTICUT 06098 
TEL: (203) 379-2731 • FAX: (203) 379-8861 


EEM1989 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

300 FILE FOLDER 
LABELS 


iu«WM(Eifcin»UEi£cnn 


Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes” you probably already 
have the EEM File System. But, if you said “No’,’ 
you reaily ought to iook into this simpie system. It 
will save hours of time and tons of aggravation. 


The EEM Fiie System was invented over twenty- 
five years ago to heip people who specify, buy, 
or work with eiectronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your particuiar needs. 


You say you want to fiie cataiogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are muiti- 
pie products in one cataiog? Take Maliory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under “M” 


tor Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 


There are thousands of EEM Fi le Systems in every¬ 
day use in engineering and procurement 
officesall over the world. Shouldn’tyou be using 
this proven system? 


The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set upyour very own filing system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postageand sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 


Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 


ALL NEW with this 
edition of EEM 


GET 

ORGANIZED! 
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FLEX-KEY CORPORATION, 18 SARGENT STREET, GLOUCESTER, MA 01930 
Phone: (508) 281-2040 Fax: (508) 281-4730 


Flex-Key has designed and manufactured keyboards for military 
applications since 1974. Our focus has resulted in unique knowledge 
and experience in our chosen specialty. To our customers, this means 
unmatched competence in military keyboard technology. 

Defense electronics companies from around the globe have come to 
rely on Flex-Key for the highest quality product, engineered and 
manufactured to meet rigorous specifications. 

Contact Flex-Key to learn what our dedication to military keyboards 
can mean for your hardware system. 


FLEXkEY 


ANASTRONICSCO. 


specialists 
in military 
keyboard 
systems 

KEYBOARD 
OPTIONS INCLUDE: 

■ TRACKBALL INCORPORATION 

■ BACKLIGHTING 

■ TEMPEST 

■ HAND HELD TERMINALS 

■ EMI/EMP SHIELDING 

■ HARSH ENVIRONMENT OPERATION 

SHOCK 
VIBRATION 
DRIP/WATER PROOF 
HIGH/LOW TEMPERATURE 


FLEX-KEY 


EEM1989 


For manufacturers’ sales offices, see yellow pages 
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'f^€iuksii 12,16, & 20 Button Keypads 

mmmammmBaamm sei hillgrove - p.o. box 10373 • la grange, Illinois 00525 • phone; iroo) 354-1055 


SERIES 






SERIES 


'# 1 

:♦ .#■ - 


SERIES 


SERIES 



%y 


Features 

Legend 

Series 

Btn. 

Cntrs. 

Pinout 

Mounting 

Ht. 

Length 

( 

3x4 

Overall Width 
4x4 

5x4 

Very Small Size 

2 -shot 

83 

.50" 

Columns 

Post 

.35" 

2 .1" 

1 .6" 

2 .1" 

— 

Wide Spacing 

2 -shot 

84 

.75" 

Columns 

Post 

.35" 

2 .1" 

1 .6" 

2 .1" 

— 

Environmentally Sealed 

Printed 

84S 

.75" 

Columns 

Stud 

.50" 

3.1" 

2.4" 

3.1" 

— 

2 Choice Flange Mount 

2 -shot 

86 

.50" 

In-line 

Screw 

.36" 

3.0" 

2 .2" 

2.7" 

3.2" 

Flange Mount, Sealed 

Graphic 

88 

.50" 

In-Line 

Screw 

.36" 

3.0' 

2 .2" 

2.7" 

3.2" 

Thin, Wide Spacing 

Graphic 

89 

.75" 

In-line 

Adhesive 

.10" 

3.5" 

2 .8" 

3.5" 

4.3" 

SEALED KEYPADS 



SPECIFICATIONS 







Nitrile rubber 84S housing seals it to panel; a metalic 
back plane provides EMI/RFI shielding. The contact 
area of the Series 88 is sealed; a separate gasket is 
available to seal it to your panel. 

STANDARD LEGENDS 

Legends for 83, 84, and 86 are molded; for 84S, epoxy 
ink printed. Series 88 and 89 have colorful (blue), sec¬ 
ond surface printed graphics. Blanks of 83, 84, and 86 
have snap-on caps for inserts. Removable ABS 84S 
blank buttons can be hot-stamped or epoxy ink printed. 
Adhesive labels are used for blank 89 buttons. For 
legendable verions of Series 88, contact GRAYHILL. 


Rated for 3 million operations at 10 mA 24 Vdc, -40°C to +80°C. Contact 
resistance is logic compatible; bounce, less than 4 mS at make, 10 mS at break. 
Housings (except 84S and 89) and molded buttons are ABS plastic; graphics (88 
and 89) are polyester. Snap on caps are polycarbonate. 

ORDERING INFORMATION 
Keyboards 

Complete the stem number by adding a legend dash number. 



102 -152 

-172 

-103, -143 

Siiilii 1 

mmmm 


KUHil 1 

mmmm 

■ Im • 

@11118 1 

mm A 1 

■ IKlI 

.””1 

t & 1 Y 

I immmml 

-002 

-053 

-072 

iliISS 1 

mmmm 

1 mmmm 

81188 1 

8888 

1 8888 

8888 1 

mmmm 

1 8888 

8888 1 

mmmm 

1 8888 


Size 2 of 7(8) 


3x4 86AA2- 

88AA2- 


83BA1- 
84BA1- 
4x4 86BA2- 


88BA2- 


Circuit Code 
Matrix 

83AB1- 

84AB1- 

84SAB1- 

86AB2- 

88AB2- 

89AB2- 

83BB1- 

84BB1- 

86BB2- 

84SBB1- 

88BB2- 

89BB2- 

86JB2- 

88JB2- 

89JB2- 


SP/Common 

83AC1- 

84AC1- 


86AC2- 

88AC2- 

89AC2- 

83BC1- 

84BC1- 

86BC2- 

88BC2- 

89BC2- 

86JC2- 

88JC2- 

89JC2- 


Legend Choices 
-101, -102, or -103 

-143,-152, or-172 
-172-A 

-001, -002, -003, 
-004, -005, or -006 

-001, -004, or-006 
-053, or -072 
-072-A 

-201, -202, or -203, 
-252, -262, or -293 
-252-A, -262-A, or -292-A 


Accessories 


MMMHM 


.mmmmi 

WMmWM 

;E; 


mmmm 

mmmm 

HiMil 

mmmm 

mmmm 


i r f mm 
t ! e mm 
^ ^ ^ mm 
^ ^ ^mm 


mmmmm 

mmmmm 

mmmmm 

mmmmm 


mmmmm 

mmmmm 

mmmmm 

mwsmm 


Description 

Series 

3x4 

4x4 

_:_ 

5x4 

Sheet of 

Legend Inserts 

83, 

84 unsealed, 
86, &88 

All Sizes: 87AC2046 

Legend Labels, 

In P ^hppt<5 

89 

All Sizpq- 89AC3038-1 and -2 




Gasket Seal For: 
Sub Panel Mount 
Top-Side Mount 

All 88 

All 88 

88M2001-2 

88M2012-1 

88M2009-2 

88M2015-1 

88M2019-1 

88M2018-1 


For prices contact a Sales Office, and authorized Distributor, or GRAYHILL. 
Available From GRAYHILL Distributors 
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' Keyboard Modules 

561 HILLGROVE • P.O. BOX 10373 • LA GRANGE, ILLINOIS 60525 • PHONE; (708) 354-1055 


CREATE YOUR OWN CONFIGURATION AND MAINTAIN BUTTON DISTANCES 


Series 82 Modules 

• 11/16" Button Centers 

• Long Stroke, Wiping Contacts 

• 4 Sizes in 1 to 4 Poles 


• Lightable Buttons/Legends 

• Insertable Printed Legends 

• Invisible Deadfront Option 


STANDARD LEGENDS OR INSTANT CUSTOM 
LEGENDS 

Telephone modules have molded-in legends. Others 
have slotted caps for printed inserts. Lightable gray 
styles have lighted buttons. Lightable black styles, have 
legend-only lighting with a choice of legends: visible 
(thru-lit style) or invisible (deadfront) when unlit. Insert 
sheet includes letters, 0-19, phone legends, and com¬ 
mon symbols and terms. 

SPECIFICATIONS 

Momentary switches have a total travel of .130" and a nominal over¬ 
travel of .080 inches. Operating force is 8± 3 oz depending on the 
number of poles. Switches are rated at 100 mA, 5 Vdc for 1,000,000 
operations. Contact bounce is 10 mS or less. Voltage breakdown is 250 
Vac. Insulation resistance is 1000 megohms minimum. Heat resistance 
to soldering is tested up to 260°C. Careful flux cleaning is required since 
switches are not sealed. Lightable modules fit over T-1 size LEDs/lamps 
which are .250" maximum above board. Lamps are not supplied. For 
operating temperature, luminosity and factory legends, contact 
GRAYHILL. 



DIMENSIONS 

All modules are .750" high. 


Buttons: 

Length 

X 

Width 

1: 

0.683 

X 

0.683 

2: 

1.370 

X 

0.683 

3: 

2.057 

X 

0.683 

6: 

2.057 

X 

1.370 


Actual pin locations depend on 
circuitry and style. Layout for 
4PST module is shown. 


PC board viewed from top. 



For prices and discounts, contact a local Sales Office, an authorized 
Distributor or Grayhill. 

Available from GRAYHILL Distributors 



No. Of Buttons 

1 Circuitry Of Each Button 

1 Part Number 

Unllghted Telephone Keyset—Top Six Buttons 

6 

Single Pole/Single Throw 

82-601-65 

6 

Two Pole/Single Throw 

82-601-86 

6 

Three Pole/Single Throw 

82-601-87 

6 

Four Pole/Single Throw 

82-601-88 


Unlighted Telephone Keyset—Bottom Six Button 


6 

Single Pole/Single Throw 

82-601-89 

6 

Two Pole/Single Throw 

82-601-90 

6 

Three Pole/Single Throw 

82-601-91 

6 

Four Pole/Single Throw 

82-601-92 

Unlighted Gray Modules—For White Legend inserts 

1 

Single Pole/Single Throw 

82-101-71 

1 

Four Pole/Single Throw 

82-101-74 

2 

Single Pole/Single Throw 

82-201-41 

2 

Four Pole/Single Throw 

82-201-44 

3 

Single Pole/Single Throw 

82-301-61 

3 

Four Pole/Single Throw 

82-301-64 

6 

Single Pole/Single Throw 

82-601-81 

6 

Four Pole/Single Throw 

82-601-84 

Lightable Gray Modules—For Legend Inserts 

1 

Single Pole/Single Throw 

82-150-38 

1 

Two Pole/Single Throw 

82-150-16 

3 

Single Pole/Single Throw 

82-350-12 

3 

Two Pole/Single Throw 

82-350-9 

6 

Single Pole/Single Throw 

82-650-19 

6 

Two Pole/Single Throw 

82-650-9 

Lightable Black Modules—For Thru-Lit or Deadfront Inserts 

1 

Single Pole/Single Throw 

82-150-211 

1 

Two Pole/Single Throw 

82-150-213 

3 

Single Pole/Single Throw 

82-350-41 

3 

Two Pole/Single Throw 

82-350-43 

6 

Single Pole/Single Throw 

82-650-71 

6 

Two Pole/Single Throw 

82-650-73 


Legend Insert Sheets 

White Legends on Clear Film 

82AC2017-1 

Black Legends on Clear Film 

82AC2050-1 

Thru-Lit White Legends Out of Black 

82AC2055 

Deadfront Legends Out of Black 

82AC2060 


SVSTEM B7 Modules 

• Low Profile, Audible Dome Contacts 

• 1/2" Maintained Button Centers 

• Preprinted Insertable Custom Legends 


LEGEND INSERTS 

Self adhesive printed inserts are die-cut to fit buttons. Sheet 
includes common symbols, terms, letters and 0-99, printed 
in black on clear film. Blank inserts are included for use 
with dry transfer lettering. Dry transfer assortments in 3 
sizes of matching type are also available. 

SPECIFICATIONS 

Logic compatible contact resistance and rated at 10 mA, 
24 Vdc for 3 million operations. Voltage breakdown is 250 
Vac. Contact bounce is less than 4 mS at make, 10 mS 
at break. Travel is .015"; operating force is 300 grams; 
operating temperature is -40®C to -i-80°C. 



Snap-On Cap 


For prices and discounts, contact a local Sales Offices, an 
authorized local Distributor or Grayhill. 

Available From Your Local GRAYHILL Distributor 



Type Of Module 

Or Legend 

Size 

Part 

Number 

1 Button—SP/Common Bus 

0.5 X 0.5 

87CC3-201 

2 Button Strip—SP/Com. Bus 

0.5 X 1.0 

87DC3-201 

3 Button Strip—SP/Com. Bus 

0.5 X 1.5 

87EC3-201 

4 Button Strip—SP/Com. Bus 

0.5 X 2.0 

87FC3-201 

5 Button Strip—SP/Com. Bus 

0.5 X 2.5 

87GC3-201 

6 Button Strip—SP/Com. Bus 

0.5 X 3.0 

87HC3-201 

12 Button—Matrix Circ. 

1.5 X 2.0 

87AB3-201 

12 Button—SP/Com. Bus Circ. 

1.5 X 2.0 

87AC3-201 

16 Button—Matrix Circ: 

2.0 X 2.0 

87BB3-201 

16 Button—SP/Com. Bus Circ. 

2.0 X 2.0 

87BC3-201 

Sheet of Legends Inserts 

Die-cut 

87AC2046 

Dry Transfer Assortment 

Small Type 

87-DT-2096-088 

Dry Transfer Assortment 

Med- Type 

86-DT-2096-125 

Dry Transfer Assortment 

Large Type 

86-DT-2096-187 


EEM 1989 
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• Membrane Switches 

• PCB Switching Assemblies 

• Elastomer Keypads 

• Transparent Membrane 
Touch Screens 

• Electroluminescent Panels 

VERTICALLY INTEGRATED 
MANUFACTURING 

Pre-tested, ready-to-install key panels reduce your 
assembly costs. 

• Custom Design and Graphics 

• Color Filter Windows 

• Multiple Hard Coat Finishes 

• 100% Functionally Tested 

• Installation-ready 

PROCESS-CONTROLLED 

PRODUCTION 

• Computerized quotation, order entry and 
production tracking through final shipment 

• CAD Engineering 

• On-site Tool & Die facility 

• Laser-based art generation 

• Spectrophotometer color analysis and match 

• Class 1000 Clean Room print stations 

• 100% testing for continuity, resistance, dielectric 
strength and actuation force 

• Documented QA to MIL-I-45208A 

• Prototype service 

INTAQ SUPPORT SYSTEM 

• Trained, nationwide sales force 

• Experienced design/manufacturing team 

• Follow up assistance after product delivery 

• One account manager tracks each job from quote 
through shipment, coordinating manufacture to 
meet your production schedule. 

INTAQ ELECTROTOUCH SYSTEMS is the touch 
product division of GM Nameplate. We have been 
manufacturing key panels for a decade, and 
supplying product identification components to 
major manufacturers world wide since 1954. INTAQ 
Is housed in the 97,000 sq. ft. headquarters/ 
manufacturing facility. 


GM NAMEPLATE CUSTOM PRODUCT 
IDENTIFICATION COMPONENTS 

• nameplates 

• roll and computer imprintable labels 

• cosmetic front panels and overlays 

• fabricated subassemblies 

• fleet graphics and signage 

Call Customer Service 206 - 284-2200 for 
information, samples or price quotation. 


SWITCH SPECIFICATIONS 



SHORT AND FULL TRAVEL 

KEY PANELS 


PCB/Tactile/ 
Metal Dome 

Overlay 


Metal Dome 
Spacer 



Rubber Keypad 
with Plastic Keytop 

Overlay/bezel 
Plastic Keytop 


Rubber Keypad 
(with carbon pill) 




CONSTRUCTION 

GRAPHIC OVERLAY Subsurface printed polycarbonate or polyester. No limit to perfectly 
matched colors. Surface protected from chemical attack and abrasion with hard coat finishes. 
Can include transparent, deadfront or colored display windows; selective texturing; embossed, 
die-cut and/or relegendable areas. 

SWITCH Normally open, single pole, single throw momentary contact device, activated by 
light, direct pressure. Mandard encoding xy or common bus. 

MEMBRANE Layers of thin, flexible film (printed circuit patterns, insulators and spacers), die 
cut and laminated with high strength adhesive to form low profile switches. Can be installed 
to a subpanel, complete with mounting hardware, or fit within a bezel or housing. 

Non Tactile Conductive patterns are printed on the facing, inner surfaces of the two 
outermost layers, separated, except at the contact pad, by a spacer. Tactile Substitutes metal 
domes (or polyester dome layer) for the top circuity, as a shorting pad. 

PCB Similar to membrane construction, but meets broader electrical requirements and 
permits board mounted components. Substitutes a PCB for the bottom membrane layer, 
forming its own subpanel. Accessory PCB used to mount components and for accessory 
circuitry. Mounts directly below the PCB key panel using standoffs. 

ELASTOMERIC KEYPAD Used over a membrane or PCB construction. For extended switch 
life, uses silicon rubber/carbon pills (over a PCB) as the shorting device. Sealed construction 
ideal for harsh environments. Silent feedback available in progressive feel or positive snap. 
Under a plastic keytop, snap-action metal domes also can be used. 

EMI & ESD SHIELDING (optional) Printed or fabricated TRANSPARENT membrane 

from copper, aluminum or other alloys. touch screens xy or 

.. j . . . analog coding. Construction 

TERMINATION Unterminated (with terminal pads), solder details and specifications 
tabs, male/female connectors; PCB headers or terminal pads. o\ll^Io^ 284^5475 



MEMBRANE AND PCB KEY PANELS 


ELASTOMER KEY PANELS 





ELECTRICAL 

Non-tactile 

Tactile 

Metal Dome 

Tactile 

Polydome 

Rubber Keypad/ 
Membrane 

Rubber Keypad/ 
PCB Switch 

Rubber Keypad/ 
Shorting Pad/ 

PCB Switch 

Plastic Keytop/Rubber 
Keypad/Shorting Pad/ 
PCB Switch 

Plastic Keytop/Met 
Dome/PCB Switch 

Contact rating 
(Membrane) 

30 VDC, 100mA. 

1 Watt 

30 VDC. lOOmA, 
t Watt 

30 VDC, tOOmA, 

1 Watt 

30 VDC, 100mA. 

1 Watt 

50 VDC. lOOmA, 

1 Watt 

50 VDC, TOOmA, 

1 Watt 

SO VDC, 100mA, 

1 Watt 


50 VDC, 100mA, 

1 Watt 

Contact rating 
(PCB) 

50 VDC, 100mA, 
i Watt 

50 VDC, 100mA, 
i Watt 

SO VDC, 100mA, 

1 Watt 







Contact resistance 

< too ohms 

< too ohms 

<100 ohms 

< 100 ohms 

<20 ohms 

<20 ohms 

<20 ohms 


<20 ohms 

Contact bounce 

<10ms 

<10 ms 

<10m 

<l0ms 

<10 ms 

<10ms 

<10 ms 


<10 ms 

Capacitance 

MECHANICAL 

<20pf 

<20pf 

<20pf 

<20pf 

<20pf 

<20pf 

<20 pf 


<20pf 

Actuation force 

3- tOoz. 

10-16 oz. 

4-18 oz. 

4-I2 0Z. 

3- 10 oz. 

4- 12 oz. 

4- 12 oz. 


10 -16 oz. 

Life cycle* 

5,000,000 

5,000,000 

1,000,000 

5,000.000 

5,000,000 

5,000,000 

5,000,000 


5,000,000 

Key travel 

ENVIRONMENTAL 

.007 - .011 in. 

.015-.025in. 

.010-.030 in. 

.045 - .075 in. 

.040 - .075 In. 

.045 - .075 in. 

.040 - .075 in. 


.015-.025 in. 

Operating temp. 

-30° - +65° C 

-30° - +65° C 

-20° - +55° C 

30° - +65° C 

-30° - +65° C 

-30° - +65° C 

-30° - +65° C 


-30° - +65° C 

Storage temp. 

-40° - +80° C 

-40° - +80° C 

-40° - +80° C 

-40° - +70° C 

-40° - +70° C 

-40° - +70° C 

-40° - +70° C 


-40°-+70°C ^ 

* Life cycle may decrease approaching upper and tower extremes of operating range. 






THE CUSTOM TOUCH 

From simple, thin profile membranes to complex, multi board 
PCB assemblies with surface mounted components, each 
INTAQ design is custom engineered to meet your 
unique requirements. 

For more information, samples or price quotation, contact 


INTAQ ELECTROTOUCH SYSTEMS m 

Division of GM Nameplate, Inc. 

2040 15th Avenue West, Seattle, Washington 98119 
206-284-5475 ► FAX 206-284-3705 
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ONE OF THE PURDY GROUP OF COMPANIES 


Thumbwheel & Rotary DIP Switches, 
Immersion Proof Key Pad 


770 AIRPORT BLVD., BURLINGAME, CA 94010 > TEL (415) 347-8217 * FAX (415) 340-1670 * MCI/TLX 677-1439 (PURDY UW) 

RDS Rotary DiP Switches 

¥ 


Features 

□ Available in BCD and hexadecimal codes. 

□ “O” ring around the rotor shaft. Molded-in contacts, 
ultrasonic welded body to base. 

□ Kinked terminals to hold switches in PC board. 
Switches are still socket pluggable. 



Thumbwheel Switches 


Type D&Z Pushbutton 


Avaiiabie Switches (dimensions in millimeters) 


Series A 

B 

D 

E 

G 

H 

L 

M 

N 

P 

a 


o 

D 

m 

Front Mounting 


• 

• 


• 

• 


• 



• 

• 

• 

• 

• 

Rear Mounting 

• 



• 



• 


• 

• 

■ 





Width 

11 

12.5 

CD 

< 

16 

20 

10 

8 

8 

a 

m 


10 

8 

B 


Height 

39 

"5^ 

24 

18 


33 

18 

33 

m 


EEI 

EEI 

icgl 


m 

Mounting Depth 

63.6 

67.1 

33.5 

31.5 


38 

31.5 

38 



m 

m 

m 


Q| 

Spacer 2.54 mm 



• 













Spacer 2.7 mm 


Z1 




• 




• 


• 








4,3 X 4 


Order No. 

KNM20S14 

KNM20S34* 

KNM20S44^ 

KNM30S14 

KNM30S34^ 

KNM30S44* 

KZDIV34 

KZDIH34 

KZDIV44 

KZDIH44 


‘Without Keytops 


Keypad, 3x4, flush keys 

Keypad, 4x4, flush keys 

Keypad, 1 x 4, raised keys 

Keypad, 3x4, raised keys 

Keypad, 4x4, raised keys 

Sealing ring for front mounting KNM2, 3x4. 

Sealing ring for rear mounting KNM2, 3x4. 

Sealing ring for front mounting KNM3, 4x4. 

Sealing ring for rear mounting KNM3, 4x4. 


The New Interswitch Keypads 1 x 


KNM2 Series KNM 2, 
immersion Proof (IP 67 
Protection) with Flush 
Keys 1 X 4, 3 X 4 and 
4x4 Keypads 


Series KNM 2 


KNM 3 Series KNM 3, 
Immersion Proof (IP 67 
Protection) with Raised 
Keys 1 X 4, 3 X 4 and 
4x4 Keypads 


Series KNM 3 


Features: 

□ immersion proof, IP 67 rated 

□ superb tactile feel 

□ long life, 5,000,000 
operations 

□ magnetic return (no springs, 
no domes, no membranes) 

□ dual gold plated contacts 

□ individual addressable 
keytops 

□ contact resistance (0.15 O) 


Applications: 

□ shipboard/naval 

□ remote outdoor 
communication systems 
(telephones, etc.) 

□ geophysical 

□ wherever extreme, rugged, 
environmental conditions are 
encountered 


Technical Data 
Mechanical: 

Housing: 

Key Travel: 

Actuating Force: 

Termination: 

Service Life (at nominal load): 

Electrical: 

Contact: 

Operating Voltage: 

Test Voltage: 

Nominal Current (resistive load): 
Contact Rating: 

Contact Resistance: 

Insulation Resistance: 

Bouncing Time: 

Environmental: 

Application Class (DIN 40040): 
Operating Temperature Range: 
Storage Temperature Range: 
Relative Humidity: 

Protection Type: 


Crastin/silicon rubber 
1.35 mm 
2.2 N± 0.4 N 
Solder pins 
5 X 10® operations 

n.o. contact (5|jl Ni/2[jL Au) 
max. 50 V= 

500 V= 
max. 125 mA= 
max. 2 W 
<150 mO 
>102 MU 
<5 ms 

GSF 

-40°Cto +70°C 
-40°Cto +70°C 
75% annual average, 

95% 30 days 
IP 67 


Standard Keytop Sets 

Keytop Sets KKE4L-ACCC, KKE12L-ALLL, and KKE16L - ALLL have black 
markings on white polystyrol. They also include transparent polycarbonate 
covers. 

The 1 X 4 keypad includes the KKE4L-ACCC keytop marking set. 3x4 and 
4x4 keypads do not include keytop markings and keytops must be 
purchased separately. 

KKE4L-ACCC set of 20 keytops 0-9/A-F/4 blanks 

KKE12L-ALLL set of 25 keytops 0-9/A-F/ + /- /*/#/./4 blanks/12 transparent 
covers 

KKE16L-ALLL set of 25 keytops 0-9/A-F/ +/-/*/#/./4 blanks/16 transparent 
covers 

Other Keytop Sets 

Keytop sets KKE1B-A — have black markings on ABS material 
KKE1 B-A... KKE1B-AAAA Set of 12 keytops 0-9/*/# 

KKE1B-ABBB Set of 12 keytops 0-9/*/ - 

KKE1B-ACCC Set of 16 keytops 0-9/A-F 

KKE1B-ADDD Set of 16 keytops 0-15 

KKE1B-AEEE Set of 12 keytops 0-9/ + / - 

KKE1B-AFFF Set of 10 keytops 0-9 

KKE1B-AGGG Set of 26 keytops A-Z 

KKE1B-ALLL Set Of 21 keytops, marked 0-9/A-F/+/ - /*/#/. 
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LEADERS IN FLAT PANEL TECHNOLOGY 

At Jayco we only manufacture flat panel switch products. This specialization has enabled us to 
design and manufacture products that are consistently preferred for their visual appeal, switch 
performance, and quality standards. These products include; 

MEMBRANE SWITCHES HYBRID SWITCH PANELS 

KEYBOARDS AND KEYPADS SILICONE RUBBER KEYPADS 



MEMBRANE SWITCHES 

Membrane switches are normally open, momentary contact 
switches. Their light weight and low profile (0.030" - 0.040" 
thick) make them ideal for use on portable equipment and on 
rack, console and desktop units where space may be limited. 

Membrane switches are more reliable and economical than 
conventional switching systems and they add design flexibility 
which simply isn't available with any other switch technology. 

Simplicity = Dependability. The switch consists of two con¬ 
tacts, one above the other, separated by a specific volume of air. 
Finger pressure on the top contact closes the switch, and release 
of pressure opens It. 


The contacts are usually made of printed conductive ink. 
Therefore, membrane switches are designed specifically for 
low voltage and low current applications (see technical 
specifications). 

HYBRID SWITCH PANELS 

Membrane switches are made of flexible materials. 
Hybrid switch panels utilize some aspect of membrane 
switch construction, but are built on printed circuit boards. 
They are therefore, a hybrid of membrane and PCB technol¬ 
ogy. 

All hybrid switch circuitry is usually contained on the PCB 
andv switch closure is performed by either a printed mem¬ 
brane or a metal dome (as in a tactile switch). 

Hybrid switches can pe mounted directly to your chassis 
with no additional sub-panel required. They can also be 
supplied as a sub-assembly complete with connectors, hard¬ 
ware and LEDs mounted and ready for installation. Signifi¬ 
cant savings result from the reduction of the number of 
components necessary to order, stock, and assemble. 

Hybrid switches provide all the advantages of design 
freedom offered by membrane switches as well as conven¬ 
tional mounting and connection techniques. 

KEYBOARDS AND KEYPADS 

These simple switch arrays usually do not incorporate all 
the design features available with custom membrane switch 
panels. Since Jayco manufactures custom keyboards and key¬ 
pads to your precise design there are no limitations regarding 
size, layout, number of switches, circuitry or graphic design. You 
receive an economical keyboard without standard keyboard 
compromises. 

SILICONE RUBBER KEYPADS 

These are an effective alternative to membranes where addi¬ 
tional tactile feedback is required. Switch travel is typically 0.040" 
- 0.060" versus 0.015" for membranes and this is achieved at 
lower operating pressures. Silicone keypads can be conductive 
or non-conductive and with integral or separate keytops. Sili¬ 
cone keypads can also be designed into membrane and hybrid 
switch panels to produce totally integrated front panel assem¬ 
blies. Call for further information. 
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FLAT PANEL DESIGN OPTIONS 

The following is a guide to aid in the selection of appropriate features. Contact your sales 
representative regarding any questions you may have. 


EMBOSSING 

Any part of the front panel can be embossed to add a third 
dimension. Switch areas are those most commonly embossed. 

Embossing is usually pad or rim type. With pad embossing, 
the entire switch area Is raised like a top hat. Rim embossing 
raises the outline of the switch like a crater. Rim and pad 
embossing can be combined for special effects. 

The type of embossing most appropriate depends upon the 
application. Pad embossing gives a more conventional key¬ 
board appearance and is generally used with tactile switches. 
Rim embossing assures better switch location, an important 
factor in applications requiring a lot of data Input. 

Unlike many others, Jayco embosses all overlays In-house. 
Proprietary techniques provide exceptional results, lower tool¬ 
ing costs, and a perfect match between printing and emboss- 
Ing. 

TACTILE FEEDBACK 

Tactile feedback is the snap action felt at switch closure. It's 
achieved by the oil can effect of a stainless steel or polyester 
dome and gives positive feedback of closure. It's important in 
applications utilizing unskilled operators or where other forms of 
feedback are impractical. 

Jayco makes switches with both stainless steel and polyester 
domes, depending on the application requirements. Metal 
domes offer consistency of operation and reliability. Plastic 
domes are considerably more economical, and make tactile 
feedback a practical feature, even on large switch arrays. 

Our new tease-resistant tactile feedback mechanisms guar¬ 
antee simultaneous contact and snap with both metal and 
plastic dome systems. This is a significant improvement over 
other designs and effectively eliminates the possibility of miss- 
keying. 

SHIELDING 

AllJayco panels can be specified with EMI/RFI or ESD shield¬ 
ing. The shielding is usually between the overlay and the switch 
layer for maximum protection. Shielding materials include 
metalised polyester, transparent ITO for windows, and printed 
thick film. Grounding or connection to the shield can be by 
separate tab, through the connector, or through hardware. 

SELECTIVE TEXTURES 

This process allows Jayco to offer a textured background 
with optically clear windows for LCD displays without diecut 
window holes in the overlay. The process can also be used to 
highlight particular functional areas of the switch panels. For 
example, the background can be matt textured with high gloss 
switch areas. Different graphic treatments within the texture 
coat can also eliminate other colors. For example, a grid or 
stripe pattern can be created in the texture instead of using 
additional colors. 


INSERTABLE LEGENDS 

Panels can be specified with legend windows behind which 
you can insert different legends/graphics. This is ideal for user 
definable keys, different model options, foreign language ver¬ 
sions or prototyping. Access to the legend windows can be 
from the edge of the panel, behind the panel, or from the front. 

INTEGRATED DISPLAYS 

Through proprietary processes, Jayco can provide one piece 
or laminated display windows for almost any kind of display 
device. Windows can be transparent for use with LCDs, or 
filtered, for use with LEDs or vacuum fluorescent displays. Stan¬ 
dard filters are available in red, green, or grey. Other filters 
available upon request. 

In addition to providing windows for display devices we are 
now able to integrate thin film plastic LCDs within a membrane 
switch to provide seven segment displays, annunciators and lit 
switches, all in an assembly less than 0.060" thick. Please call for 
more details. 

DEADFRONT PANELS 

Deadfront or secret-til-lit panels are Invisible or blank until 
their displays are lit from behind. This effect Is typically used for 
warning displays, or where a normal display would clutter up 
the appearance of the panel. Deadfront makes a complex 
instrument appear simpler to the user while making the displays 
more effective. 

JAYCO QUALITY 

Building a switch panel that meets all your requirements 
means more than following a set of blueprints. At Jayco, quality 
begins with an analysis of your requirements and the applica¬ 
tion and environmental details. Only then will appropriate 
materials, design, and construction methods be determined. All 
switches must undergo a comprehensive array of tests including 
aesthetic qualities, mechanical dimensioning, electrical testing, 
actuation force, and life expectancy. In addition, we have 
devised systems that ensure batch to batch consistency. These, 
together with quality assurance systems to provide manufactur¬ 
ing to MIL-I-45208A enable a higher degree of reliability than is 
available elsewhere. 


TECHNICAL SPECIFICATIONS 

Typical Values 
Current Rating 
Circuit Resistance 
Contact Bounce 

Insulation Resistance 
Dielectric Strength 
Capacitance 
Actuation Force 
Operating Temperature 
Operational Life 

Termination 
Tolerances 
Emboss Height 


50mA at 30VDC 

Less than 100 Ohms 

Less than 5 Milliseconds (non-tactile) 

Less than 20 Milliseconds (tactile) 

! Gohm Min at 1OOVDC 
250VRMS Min 

27 pf Max Between Any Two Traces 
Variable from 3oz and up 
-40°C to +80°C 

Greater than 5 Million Operations (non-tactile) 
Greater than I Million Operations (tactile) 
Dupont "Clincher" Offered as Standard 
+ or - 0.010" as Standard 
0.010-0.015" 
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THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY S DESIGN EXCELLENCE 


A FULL SERVICE MEMBRANE SWITCH MANUFACTURER 

FEATURING COMPLETE DESIGN, PROTOTYPING AND PRODUCTION 

OF CUSTOM SWITCHES/KEYBOARDS, PC ENCODERS AND ASSEMBLY SERVICES 


low keym 



INTRODUCING 
1st KEY SERVICE 
FROM “LOW KEY CORP.” 

A comprehensive package that 
translates your prototype design into 
production ready systems in 15 work¬ 
ing days or less. 

1st KEY SERVICE Is more than just 
the proven reliability of membrane 
keyboard technology. 1st KEY SERV¬ 
ICE Is the state-of-the-art In producing 
prototype, brass board, or pre-produc¬ 
tion keyboards, in as little as 2 weeks! 
With over 25 years of combined 
hands-on design knowledge and 
CAD/CAE support, your prototype Is 
an investment in quality. 

Think what the advantages of 1st 
KEY SERVICE can do to eliminate the 
work/time loss and bottlenecks cre¬ 
ated through confusion and the worjd 
of parading would-be keyboard sup¬ 
pliers flooding your lobbies today. 



CAD/CAE ANALYSIS 
AND CORRECTION 

With 1 St KEY SERVICE your design 
documentation must stand the “test.” 
It will undergo CAD/CAE Analysis as 
the 1st step in validating your design. 
If conflicts exist, you will be notified 
immediately by phone and provided 
with options and solutions. 

Most importantly 1 st KEY SERVICE 
ensure conformance to the most rigid 
of mechanical and electrical stand¬ 
ards. We can’t afford to give you any¬ 
thing less than outstanding quality. 

If you’ve got a hot project that needs 
1st key treatment call us. 

BACKLIGHTING 

Low Key offers a wide variety of 
options and configurations. Utilizing 
both electroluminescent panels, liq¬ 
uid crystal reflective displays and sur¬ 
face mount L.E.D.’s. 


CUSTOM SWITCHES/ 
KEYBOARDS 

Low Key membrane products repre¬ 
sent the ultimate in state of the art 
materials, design options and opera¬ 
tional stability over a wide range of 
User environments. Low Key design 
options, include both polyester film 
and printed circuit board substrates, 
offering a wider range of current, tem¬ 
perature and mounting geometries. 

GRAPHICALLY 

APPEALING 

Low Key graphics are more than, 
just so much decorative “window 
dressing.” Utilizing its years of experi¬ 
ence, Low Keys graphic arts depart¬ 
ment has met the most enduring 
standards of excellence developed 
over the widest possible range of pho¬ 
tographic Imaging requirements; And 
end User environments. The graphic 
standards today, are what sells “your 
products” tomorrow. 


UNIVERSAL MEMBRANE 

SWITCH/KEYBOARD 

ENCODERS 

Low Key introduces the USE-144 
universal encoder series, providing a 
pure PC encoding interface for Low 
Keys custom membrane switch/key¬ 
board designs. The USE-144 is soft¬ 
ware configurable which can be used 
with any contact type keyboard with a 
switching matrix up to 12x12 = 144 
keys. 

ASSEMBLY 

SERVICES 

Low Key provides turn-key assem¬ 
bly and testing of display, driver and 
controller boards, in conjunction with 
specific switch/keyboard related 
applications. One stop shopping 
lessens the USER exposure to costly 
delays and confusion with multiple 
sources. 


LOW KEY CORP. 105 MAPLEWOOD AVE. / GLOUCESTER, MA 01930-1195 / (508) 281-0448 FAX (508) 281-6321 
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THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 


MEMBRANE SWITCHES 

A Low Key membrane switch con¬ 
sists of a decorative, silk screened 
graphic overlay combined with con¬ 
ductive inks on a polyester carrier 
which, when assembled, forms a low 
voltage switching device. 

Low Key membrane keyboards are 
sealed from the environment. This 
protects them from gross chemical 
and atmospheric contamination. 
Having no moving mechanical parts 
to fail, the membrane keyboard is 
highly reliable, cost effective, and 
environmentally efficient. 

OPERATING 

CHARACTERISTICS 

• Operating Voltage 30Vdc 

• Operating Current 20ma Typical 

• Contact Resistance 2-50 Mllliohms 

• Circuit Resistance 20-30 Ohms* 

• Life Cycles (MTBF) 5,000,000 

• Activation Forces Ounces 3-12 oz 

• Travel Inches 0.006 Typical 

• Bounce, Milliseconds 20 Typical 

• Operating 

Temperature 0 to 150®F** 

-18 to 65X** 
Normal range forces can be varied 
to meet your specifications. 

* Depending on size and configuration of 
circuit. 

** Selected lamination materials are avail¬ 
able for high temperature applications. 

DESIGN OPTIONS 
TO CONSIDER 

A. Transparent lens for LCD display 
(UV-hardcoated—clear glossy) 

B. Frosted windows for LEDs 

C. Membrane switch contact with 
embossed locating ring 

D. Die-cut keyways for pushbuttons 

E. Electroluminescent lighting 

F. Printed gas discharge display 
window (UV-hardcoated—trans¬ 
parent green) 

G. UV-textured velvet finish 

H. Membrane switch contact flat 
keypad surface 

I. Printed deadfront legend for 
seven segment display, visible 
only when illuminated. A variety 
of colors available 

J. Membrane switch contact with 
embossed keypad and stainless 
steel domes 

K. Aluminum molded on machined 
subpiates 

L. Threaded studs and fasteners 

M. Polycarbonate Face with UV- 
prlnted hardcoat finish 

N. Embossed surface for decorative 
effect 

Note: See Design Data Sheets for 
specific details on A through N. 


CONSTRUCTION & FINISHING 


DIE CUTTING 

Low Key utilizes laser cut steel rule 
dies. Steel rule die cutting is carried 
out on all components of the key¬ 
board. Typical tolerance levels of a 
steel rule die is generally ±0.010 for 
overall dimensions, and less for die 
cut holes, key ways, cut outs, and 
rounded corners. 

EMBOSSING 

Embossing of the keypad areas on 
membrane switch overlays is offered 
by Low Key, to accent key switch 
areas and to enhance tactile re¬ 
sponse. Embossed areas can raise 
circular, square, or rectangular keys 
more than 0.030 inches above the 
overlay surface. 

TERMINATIONS 


types of interconnect systems In 
varying configurations and geom¬ 
etry. 

SNAPDOMES 

Low Key metal snap action domes 
provide positive feedback over a 
wide spectrum of operational con¬ 
ditions. Dome sizes range from 0.50 
inches in diameter and smaller. 
Domes are fabricated from a passi¬ 
vated stainless steel spring material. 
Electrical contact Is made when a 
snap dome is given sufficient finger 
pressure, causing the dome to snap 
over into a flattened shape. This 
forces the dimple to bring the top 
and bottom circuits Into contact with 
each other. Snap domes are not in 
Intimate contact with the circuit. 


Low Key membrane keyboards are 
most commonly terminated with Du¬ 
pont/Berg Insulation displacement 
connectors. Common to all flat and 
flexible circuit connectors, the 
clincher assembly mates to 0.025 
inch pins or headers on a 0.100 cen¬ 
ter to form a complete interconnec¬ 
tion system. Low Key offers other 


Typical specifications on Low Key 
tactile domes are: 


Operational M.T.B.F. 
Total Travel 
Pretravel 

Overtravel Nominal 
Trip Travel at 
Make Point gm 
Tactile Range 


1.0 million 
0.015 max. 
0.008 
0.007 

250 gm ±4 
medium 


L.E.D.’S 

If densities are shrinking, combine 
size efficient surface mounted 
L.E.D.’s within your next mem¬ 
brane switch design. Low Key’s 
construction techniques provide 
unlimited SMD arrays at no 
increase in assembly thickness, 
typically 0.035" to 0.042". 


ELECTROLUMNESCENT 

PANELS 

The durable thin film of the EL panel 
offers long life, uniform lighting. They 
are individually addressable, and add 
as little as 0.011" to your assembly. 
Capacitance .0035 ufd/in‘ 

Phase Angle Up to 75 degrees leading 
Frequency 60-400 Hz 

Vbitage 115 AC 

Current consumption 0.2-1.0 mA/in* 
Low Key’s construction techniques 
provide unlimited SMD arrays at no 
increase in assembly thickness, typi¬ 
cally 0.03" to 0.04" thick. 


UNIVERSAL MEMBRANE SWITCH/KEYPAD 
.ENCODER.. 

Low Key offers the USE-144 micro-processor based encoder with its custom 
membrane switch and keyboard products. The USE-144 is software configura¬ 
ble, detecting and encoding up to 144 keys in matrices up to 12x12. Select¬ 
able output data provides either, PCXT/AT format or in RS232/432 formats. 
The USE-144 is powered from a single +5v power supply. No +/- 12v supply 
is required even for true RS-232 signals. The encoder is uniquely size efficient 
1.500" X 3.500" X 0.500" and is easily mounted to the back of your custom 
membrane switch/keyboard. Complete technical data is available upon 
request. 


LOW KEY CORP. 105 MAPLEWOOD AVE. / GLOUCESTER, MA 01930-1195 / (508) 281-0448 FAX (508) 281-6321 
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THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY ft OESIGN EXCELLENCE 


A TRUE MEIVIBRANE 

KEYBOARD 

MANUFACTURER 

In a class by Itself, when your design 
concept is simple, why take the long 
way around and spttle for less? 

Experience and perfection are the 
key^ to providing expert design and 
manufacturing leadership. At Low 
Key, we provide you with ovpr 25 
years of combined engineering, ma¬ 
terials management, and manufac¬ 
turing expertise. 

GRAPHICALLY 

APPEALING 

The modern look of Low Key’s mem¬ 
brane keyboards Is aesthetically 
appealing and uniquely stylish. Com¬ 
binations of graphic materials and 
processes provide many visual ef¬ 
fects, so necessary in this imaginative 
market. 

ECONOMICAL, 

RELIABLE, & 

EFFICIENT 

Membrane keyboards don’t just hap¬ 
pen! 

We combine old-fashioned one-on- 
one design review meetings with 
modern, computer-aided engineer¬ 
ing to address pach crucial design 
consideration within hours of sche¬ 
matic validation. 

Low Key’s efficient size and ap¬ 
proach to service is the cornerstone to 
premium service and quality, but at 
prices that are well within your budget 
considerations. 

The essence of quality and reliabil¬ 
ity begins when we design your key¬ 
board. We engineer quality in the 
lab, not in your customer’s facilitie$. 
Through research and testing. Low 
Key maintains continuous vigilance 
over all materials, processes, and 
operational keyboard characteristics, 


PRINTING 

A GUIDE TO SELECTING 
GRAPHIC OVERLAYS 

Low Key graphic overlays for mem¬ 
brane switches and panels can be 
screen printed in an endless array of 
colors, utilizing Low Key’s vast li¬ 
brary of UV ink formulations. Match¬ 
ing colors to PMS standards and 
special corporate colors Is standard 
procedure. 


DIELECTRIC COATINGS 

Low Key membrane switches can in¬ 
corporate dielectric inks for separat¬ 
ing portions of the switch from en¬ 
vironmental influences. The dielec¬ 
tric coating is a single-component, 
very-high-solids polyurethane. The 
dielectric can be applied over or un¬ 
der conductive inks, and will not In¬ 
terfere with their conductive abili¬ 
ties. 


FILTERS & LENSES 

Transparent Inks, In several colors 
including smoke, can be used to pro¬ 
vide filter or lens capability to a 
membrane switch or panel key¬ 
board. These windows can be clear 
glossy, diffused, or fluffy textured. 
Thi^ allows light transmission to be 
controlled from LED or gas dis¬ 
charge displays, which are located 
behind the display window. 


DEADFRONTS 

Deadfronts are those portions of the 
panels or switches where messages, 
instructions, or read-outs are com¬ 
pletely concealed until the panel 
light is activated. Deadfront graphics 
are used for aesthetic appeal. Addi¬ 
tionally, they tend to draw attention 
to a particular function or legend 
when lit. The best deadfront effect 
Is achieved when a black back¬ 
ground is used. However, most dark 
cojors and certain shades of grey 
have been used with satisfactory re- 
sulte. Each application should be 
evaluated using the actual light that 
is to be used with the display, in 
conjunction with the deadfront 
panel. 


ULTRAVIOLET CURING 
AND TEXTURING 

Low Key incorporates UV curing of 
the graphic sheet to provide selec¬ 
tive texturing of the overlay. Hard- 
coating may be achieved in a simi¬ 
lar way, making the overlay extreme¬ 
ly resistant to solvents, chemicals, 
and abrasion. The UV-cured hard- 
coat is available in a variety of fin¬ 
ishes, including clear glossy, matte, 
and velvet. 

Selective texturing of the overlay, 
with a UV-cured coating, provides 
visual appeal. This is accomplished 
by allowing certain portions of the 
overlay to be textured, while others 
are left clear and glossy, as in a 
window or filter area. Textures and 
colors can be combined to enhance 
the aesthetics of the final product, 
while greatly extending the useful 
life of the switch. 


SHIELDING 

Printed R.F.I., E.M.I., and static dis¬ 
charge shielding can be provided to 
protect the electronic components to 
which the switch is connected. A 
grounded border, printed on the 
membrane or a separate printed 
laminate, can be provided. This may 
be necessary if there is a likelihood 
that the switch will be subjected to a 
static electric charge. 

Low Key recommends that In any 
situation, a thorough evaluation be 
carried out to determine the effec¬ 
tiveness of R.F.I. and E.M.I. shields 
prior to production. 

LOW KEY IS A 

CERTIFIED SUPPLIER 

TO MIL-I-45208A 

PROVIDING 

MEMBRANE 

SWITCHES AND 

PANELS TO THE 

MILITARY 

AND AEROSPACE 

INDUSTRIES. 
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tr MASTER=_ 

BELONGS ON YOUR 
BOOKSHELF 


If you don’t have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 


ftvrjrffi/ffjr K»f/Itoetf... 
n Fiiamic You Need... 

FAST! 

The all new IC MASTER is a 3-volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 


Volume 1 — Over 80,000 standard ICs, including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2— Technical Data Pages from the leading IC 
manufacturers. 

Volumes— Systems Level Volume covering ASICs, CAE/ 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 

Money-back Guarantee. If theIC MASTER 
doesn’t help you find the IC you need fast, 
return it In 10 days for a 100% refund. 

Order Vbur IC MASTER...TODAY! 



It’s Easy to Order: 

You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 
now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

IC MASTER 

Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 


ORDER YOUR COPY 
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INDUSTRY-STANDARD KEYPADS 


Twelve popular styles, with custom markings and colors available. 


• TELECOMMUNICATION • CONTROL EQUIPMENT • 

• SECURITY SYSTEMS • AND MANY OTHER USES • 





TKA2400 


TKN2400 


TKA2500 


TKN2501 


TKA2300 TKN2300 


TKA2200 TKN2201 


TKA2602 


TKN2600 


12 KEY MODELS 
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SPECIFICATIONS and TRUTH TABLES 
GENERAL: 

• Contact Rating: 20mA 24VDC. 

• Contact Resistance: 20 ohm max. 

• Contact Bounce: 10msec max. 

• Life Expectancy: 1,000,000 cycles per key. 

• Operating Temperature: -20®Cto +60®C. 

• Storage Temperature: - 40°C to + 65°C. 

MATERIALS AND FINISHES: 

• Bezel and Keytops: ABS black, white or grey 

• PCB: Grade HB with wire jumpers or 

2-iayer jumpers and gold plated 
contacts 

• Terminal: Pinwafer 

• Legends: Doubleshot molded black or white 

• Special orders: Colors, custom legends, 

shielding, FR2 PCB 
material, connectors 

Minimum quantities apply to special orders. 
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TERMINAL LOCATIONS I 


FOR FURTHER INFORMATION, DETAILED DRAWINGS & SAMPLES PLEASE CONTACT OUR SALES OFFICE. 


LZRelectronicsJnc 


8051 Cessna A/e., Gaithersburg, MD 20879 
Telephone (301 )921-9440 Fax (301 )670-0436 
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MEI Stock Keypads and Matrix 
Wired Keyboards Feature Sealed 
Contact Fkill TVavel Switches 


STANDARD ARRAYS 


MEI offers from stock 16,20 and 64 
position keyboards made from T-15 
switches and standard truncated 
keytops of any selection from stock 
legends. Keyboards are all matrix 
only output terminating in a male 
0.100 header. 


MECHANICAL 

ENTERPRISES 

INC. 


461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 
FAX (703) 435-1837 
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MEI Components Make In-House 
Keyboard and Keypad Construction 
Easy and Cost Effective 





SWITCHES - The Heart Of Any Keyboard 


^ 12-7 (.500) SQ. 
4.0 (.157) 


1.17 

(.046) TYP. 


6.9(.270) 


1.6(.063) 

10.0(.40) 


MEI’s new T-15 Keyboard switch is produced and 
tested on fully automated machinery in the USA pro¬ 
viding a quality and low price not matched with hand 
assembled switches. With their sealed contacts they 
may be easily wave soldered and aqueous cleaned 
along with other components. Primary features are; 

• Sealed low resistance, low bounce contacts 

• Very low profile, full travel, tactile response 

• Built-in wide jumpers allowing a single sided matrix 

• Spring like terminals to hold switch while soldering 

• Industry standard cruciform keytop mount 

• Stable mounting without a metal sub-panel 

• Center to center mounting as close as 12.7mm 


STOCK KEYTOPS - For A Fast Start 


J-Style 

-18.2-- 

(.72 SQ.) 


T-Style 

15.4 SQ. H 
(.606) 


MEI offers from stock two styles of keytops to fit the 
T-15 switch, one for mounting on 19mm (0.75) cen¬ 
ters and the other for a closer mounting of 15.8mm 
(0.625). Each is complete with T/ 2 X, 2X and space 
bar lengths. Leveling kits for wide keytops are also 
available. A complete assortment of the most fre¬ 
quently needed legends such as numerals and 
ASCII symbols Is maintained in stock as well as 
blanks In 5 colors. Hand engraving, custom pad print¬ 
ing and doubleshot molding are additional services 
MEI offers with the stock keytops. 


CUSTOM KEYTOPS - To Make Your Product Distinctive 


MEI makes extensive use of miniature family molds 
both for Itself and its switch customers. As a result 
a custom keytop shape can be tooled for hundreds, 
not thousands of dollars, and in a reasonable time. 
We offer this service to OEMs whose product 
requires unique keytops to Improve functionality or 
set it apart from the competition. 


CUSTOMER ASSISTANCE - Provided Before and After The Sale 


With years of experience in keyboard construction MEI is able and willing to assist with any design problems from the 
PCB layout to the selection of the most cost effective keytop legending system. This service extends to introducing 
customers to other sources for keyboard hardware and keytops when required. 


MECHANICAL 

ENTERPRISES 

INC. 


461 CARLISLE DRIVE 
HERNDON, VA 22070 
(703) 435-9496 
TWX 710-832-0942 
FAX (703) 435-1837 
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MEMBRANE SWITCHES 


WHEN YOU NEED 
ASSURANCE. 

WE LL BE IN TOUCH. 


Over the years, many membrane switch 
manufacturers have come and gone, but at 
MEMTRON, we're stubborn, we've stuck to, 
our guns. And how, when it comes to quality, 
research and development, product 
warranties, and service, we're 

"IN TOUCH WITH 
YOUR TECHNOLOGY®." 
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TECHNOLOGIES INC 
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FEATURES 


RT 101 
KEYBOARDS 

Now with membrane or 
mechanical switches 


PC-122 

KEYBOARDS 


CUSTOM 

KEYBOARDS 


1 *1 k A 1' II nmb technologies 

1JJ 11 INCORPORATED 

HI-TEK KEYBOARD DIVISION 


RIGHT TOUCH' 
KEYBOARDS 

Hands-on performance with the “RIGHT TOUCH” famHy of 
Hi-Tek brand keyboards. 



Standard or custom design, NMB Technologies 
offers keyboards having more features, more 
benefits and the highest quality. Automated 
factories offer high volume for OEM users world¬ 
wide at very competitive prices. The merhbrane 
or mechanical keyswitches can be employed In 
DIN standard low profile layouts. 

■ Plug compatibility 

■ User friendly key layout 

■ Sublimation printed keycaps 

■ Linear or tactile feel 

■ Retractable legs and rubber foot pads 



The RT keyboard line is a high performance 
affordable answer to requirements for PC, AT or 
PS2 systems. RT-101 is the popular new industry 
standard keyswitch layout. 

FEATURES 

■ Three popular keyswitch configurations 

■ Easy access slide switch changes 
modes 

■ Immediate delivery from stock 

■ 50 and 100 pc orders available from 
stock; call today to order! 1-800-321-3536. 



The PC-122 keyboard family features plug com¬ 
patible, fully encoded models for the IBM 3270 
PC, PC/AT or emulating systems. The smooth, 
feel and quiet operation of the keyswitch attest 
to inherent quality and reliability. 

FEATURES 

■ Long life mechanical keyswitches 

■ New compact enclosure style 

■ Interface customization for all 
applications 



Custom layouts, full encoded models are offered 
for the simplest or the most sophisticated 
systems. Membrane keyswitches are also 
available for custom applications in low cost 
systems. 

FEATURES 

■ High volume capability for large OEM’s 

■ Domestic application engineering and 
stock 

■ Convenient regional offices 


For complete specifications and pricing, contact 

NMB TECHNOLOGIES INCORPORATED 

9730 Independence Ave., Chatsworth, CA 91311 • Telephone: (818) 341-3355 
FAX: (818) 341-8207 • TWX: (910) 494-1232 • Telex Number: 651340_ 
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flAK Keyboards and Keypads 



Low Profile FTM Keyboards 

Measuring just 19.9mm from the center 
of the home row keycap to the bottom of 
the aluminum baseplate, Oak’s low profile 
FTM keyboard allows designers to place 
the FTM in an enclosure and still meet 
the international 30mm DIN standards. 

One of the most notable features of the 
keyboard is a rocker mechanism which 
gives a distinct nonfatiguing feel for the 


keyboard operator. Other features include 
LED Indicators for shift lock and function 
keys, variable operating force, RFI/EMI/ESD 
protection, single tail termination and custom 
encoding electronics. Oak’s FTM keyboards 
can be customized to meet specific design 
requirements with options in profiles, legends, 
colors, keycap styles, enclosures and more. 

Request brochure F-1119. 



Full Travel Membrane Keypads 

Oak’s rugged full travel membrane keypads 
are low cost with high reliability and life 
expectancy rated at 100 million cycles per 
key. The keypads are EMI/RFI shielded 
with a front-sealed design that protects the 
contacts against spilled liquids, dust and 
other contaminants. The pretravel and over¬ 
travel features promote operator ease, input 
accuracy and low fatigue. 


Available In standard or low profile. Oak 
FTM keypads are useful in a wide range of 
data entry applications. The FTM keypad 
comes in standard sizes of 3" x 4", 4" x 4" 
and 4" x 5" with a full travel of .160 In. Low 
profile FTM keypads are available with a 
.150 In. travel for DIN compatible designs. 

Request brochures F-1118 and F-1118A. 



Silicone Rubber Keypads 

Oak also offers conductive and non-con- 
ductive short-travel rubber keypads in 
custom versions or standard 3" x 4" size. 
Made of silicone rubber, they are resistant 
to ozone, corrosion, contamination and 
puncture. The keypads operate at a tem¬ 
perature range of -40°C to -f 85°C and 
perform up to five million cycles depending 
upon stroke, key pressure and snap effect. 

Available with a choice of tactile feel in 
a key travel range of 0.3 to 6.0 mm, these 
keypads require an actuation force of 
30-260 grams. 


In the non-conductive versions, the rubber 
keypad serves as the switch actuator over 
a three-layer membrane panel. Conductive 
keypads utilize a carbon-impregnated 
silicone “pill” molded on the underside 
of the rubber dome to accomplish the 
switching. The conductive switch mounts 
onto a glass epoxy PC board. 

Molded translucent or opaque, the switches 
are available with custom color options, 

LED backlighting and alphanumeric or 
symbolic legends screened onto rubber 
or plastic keycaps. 


Membrane Switches 

Oak Micromotion membrane switches offer 
the ultimate in environmental resistance and 
flexibility, and come in a choice of many 
sizes, colors and designs. Tactile feel is 
also available. 

The membrane switch product line consists 
of two designs. Type A products use rigid 
single- or double-printed circuit boards. 
Operating voltage: 1 to 50 (AC or DC). 
Operating current: 0.05 to 100 mllliamps. 


Type C products are completely film-based, 
using a non-rigid polymer-substrate instead 
of a PC board. Termination is achieved via 
a “tail” which is compatible with standard 
commercial connectors. Operating voltage: 
1 to 30 (AC or DC). Operating current: 0.05 
to 50 milliamps. 

Request brochure F-1087. 


Electronic Packaged 
Systems (EPS) 

Oak Switch Systems not only has the 
capability of supplying components, but we 
also supply electronic assemblies beginning 
with your concept through our design and 
manufacture. EPS enhances Oak switch 
and keyboard products with value-added 
components and circuitry such as surface 
mount PCBs and custom touch screens. 


By combining switch, plastics, display and 
electronic technologies, we search for 
Innovative ways to meet customer needs at 
a lower cost. Whether your application is 
commercial or military, our staff will work 
closely with yours, giving you application 
design support every step of the way. 

Request brochure F-971. 




Swit;ch Systiems Inc. 

P.O. Box 517 • Crystal Uke, IL 60014 
Phone: 815/459-5000 
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SWITCH PANEl 
DESIGNS 


CORPORATE FACILITIES: 80 CABOT COURT, HAUPPAUGE, L.I., NY 11788, TELEPHONE: (516) 435-8300 • FAX: (516) 435-8458 
6431 GLOBAL DRIVE, CYPRESS. CA 90630, TELEPHONE: (714) 527-0561 • FAX: (714) 527-7552 


ORBIT INSTRUMEHT CORP. 


MILITARIZED 

KEYBOARD/BALL TRACKER ASSEMBLIES 





£ 


'I ^ • '» n "iii.i I > • 


INSTALLED 
IN CONSOLES 
AS REMOVABLE 

assemSlies for 

EASY ACCESS 
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*BACK LIGHTED KEYBOARDS & 
^CUSTOM PANEL DESIGNS 

USING 

• Orbit low profile snap action switch technology 

• Switches can be split legend orTRI split 

• Rugged design construction 

• Relegendable keycaps 

• Custom Encoding 
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Remote control systems aveilable 
from Preh l^lectronics include both 
standard and completely customized 
units. IR remotes up tp 53 keys and an 
optional waterproof (floating) unit with 
16 channel capability are available. 


• Preh’s flexibility allows wide design 
^ possibilities in the fields of commer- 
; cial and satellite television systems, 
^video tape recorders and monitors, 
and industrial controls. 

Full travel membrane keyboards of 


unique German technology. Metal to 
metal contacts ensure high reliability, 
long life, and excellent tactile feed- 
back. The tops (facing) of Preh key¬ 
boards are waterproof. 





PREH COMMANDER PC-AT 
Full travel membrane keyboard with 
111 keys. Arranging each function 
group In the form of “key clusters" en¬ 
ables the operator expedient data en¬ 
try. The system is dust and splash 
proof. More than just IBM compatible. 

PREH COMMANDER, PC/XT 
IBM-PC compatible. An extremely fiat, 
full travel membrane keyboard with 
glare-free surface for operator com¬ 
fort and “Crisp” tactile feedback. Ad¬ 
ditional standard units can be com¬ 
bined and spaced to customer re¬ 
quirements to provide up to 15 ad¬ 
ditional keys in the alphanumeric 
field. Standard uhit measures 17.5" L 
X 7.5" W X 1.5" H, Height to center key 
row is 1.18". 
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PREH STANDARD 
KEYBOARDS 

PREH Keyboards are dust and water¬ 
proof according to DIN 40050 specifi¬ 
cations. The unique long life polymer 
domes (acting as springs) are molded 
in a single shot operation on a metal 
substrate with 20 million cycles within 
tolerance guaranteed. 

FEATURES 

• full travel 

• membrane technology 

• low profile 

• relegendable key caps 

• ASCII encoder: serial (standard) 

parallel (optional) 

• excellent tactile feel 

• Standard PREH Commander 
or custom versions 

• New IBM 101 layouts (PC-AT3) 






PREH STANDARD KEYPADS 

PREH offers a creative link between 
precision mechanics and reliable 
membrane technology. Standard key¬ 
pads are dust and splashproof or even 
waterproof according to DIN 40050 
specifications. Special shock resis¬ 
tant and vandal proof bezels are avail¬ 
able for heavy duty or outdoor en¬ 
vironment. Standard layouts include: 
3x4, 4x4, 4x5, 4x7, 5x5, 7x8, 5x12, and 
7x12 arrangements. Other custom de¬ 
signs available) 

COMMON FEATURES 

• full travel 

• membrane technology 

• low profile 

• relegendable keycaps 

• tactile feel 

• reconfigurabie version available 

• IP65 or 54 rating 


INFRARED 


(WATERPROOF) 
TRANSMITTER 
TYPE S-90 

Up to 16 functions oh this unique water¬ 
proof transmitter. Precise engineering 
and fine workmanship coupled with 
more than seven decades experience 
in custom tool and plastic moldmak¬ 
ing have established PREH as a re¬ 
spected industry leader. 


[mmrnmmmi 

Hiii 

TRANSMITTER, issll 
53 BUTTON 

MODEL S88/53 i|||||u 

TECHNICAL DATA: 

Transmitting Mode: PCM (Pulse Coded 
Modulation) 

Clock Frequency: 4 MHz (Quartz) 
Programmable Functions: 16 x 64 (Max. 

53 Buttons) 

Usable Functions: 36 
Available TV Channels: 16 
Analog Functions: 4 
Additional Functions: 8 
Supply Voltage: 9 Volt (to lEC 6F22) 
Quiescent/Operating Current: 1.0 M/6 
mA Typical 

Transmitting Elements: 2 Infrared Diodes 



TRANSMITTER, 

2 CHANNEL 
M(^DEL S11-07 

TECHNICAL DATA: 

Transmitting Mode: PCM (Pulse Control 
Modulation) 

Supply Voltage: 9 Volt (to I EC 6F22) 
Quiescent/Operating Current: 10M/15 
mA Typical 

Transmitting Elements: 3 Infrared Diodes 



RECEIVERS 
MODEL S12-07 

TECHNICAL DATA: 

Plastic Enclosure-Dim: 4" x 2" x 4" 
Components: Electronic Decoder, Power 
Supply for Receiver and Pre-Amplifier 
and Switching Relay as Output 
Component 

Electronic Systems: PCM Decoder w/ 
Power Supply and 4 Relay Outputs 
Supply Voltage: 220 VAC, 11 
Outputs: 4 Separate Outputs 
Power Ratings: 250 VAC, 2000 VA, 200 
VDC, 30W, 24 VDC, 100W 
For Both SPST and SPDT Applications 


‘DETAILED CATALOG 
AVAILABLE 
UPON REQUEST 
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GEORGE RISK INDUSTRIES, INC. 

G.R.I. PLAZA / KIMBALL, NEBRASKA 69145 / TEL (308) 23S4645 / TWX 910-62041040 / FAX (308) 235-2609 


MODEL 9062 




STANDARD KEYBOARDS 


16.26" X 7.85" 


MODEL 8000 


19.0" X 8" 


62 keys • full 128 character ASCII encoding two-key lockout or N-key rollover • Outputs: 
parallel, TTL serial, RS-232, RS-422, PC-XT/AT• easy mounting provisions* non-glare 
double shot molded keycaps-separate cursor control keys • user defined key • auto¬ 
repeat on all keys • + 5V power. 


• State-of-the-art microprocessor keyboard, 95 keys, including 19 special function keys • High reliability perfor¬ 
mance • Four-wire serial interface, 300 or 1200 baud • Unique variable key rollover with phantom key lockout • High 
speed operation • Ergonomic design. 



• Unencoded wiring, 1 of 16 
or X Y matrix 

• One side of each 
keyswitch is common 

• Design to be used with 
custom-supplied encoding. 


KEYPAD MODELS 10, 12 or 16 Keys 



• 4 bit hex encoded 

• Full CMOS design 

• Outputs compatible 
with LS and standard 
TTL logic 



Serial RS-232, RS-422 or TTL 
output • parallel output • micro¬ 
controller keyboard encoder• 
full 7-bit ASCII characters. 


CUSTOM KEYBOARDS 

GRI builds custom keyboards to your exact specifications and drawings for all types of applications—air traffic control, process control, military, etc. Our lighted keyboards are 
especially attractive due to their visibility and high reliability. We offer both the dry reed and mechanical contact switch technologies. We have manufactured custom 
keyboards for companies such as Burroughs, Eaton-AIL, FAA, Ford Aerospace, Goodyear Aerospace, Lockheed, Magnavox, Raytheon, Rockwell, Texas Instruments, and 
many others. Send us your specifications and drawings for a quotation today. 


■‘B” SWITCH 

1.125 H X .420 W 



PUSHBUTTON SWITCHES 


"G” SWITCH 

1 .M5 H X 625 dia 



DRY CIRCUIT & LOGIC SWITCHING 





SPST-NO, NC; DPST-NO, NC-Available in 4 form A or B-llluminated and non-illuminated Hi-rel-50 million operations- 
Mounting collars and buttons available-Mercury wetted reed switches available 


PROXIMITY SWITCHES & VANE SENSORS 








n 

m ^ 

P-10 

P-20 

P-30 

PV-40 
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HEARST ENGINEERING SOFTWARE 


ICMASD...IC Alternate Source Directory 


If you^ve used the 1C MASTER, you 
know what the Alternate Source Directoiy is. Engineers tell us that Ifs one of the most valuable sections of the 
Master The Alternate Source Directory... ASD... is now available in floppy disk 
form. 

The electronic ASD is FASTI Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 

You can add part numbers, prices, technical notes or anything else you like. 

Hbu can customize the ASD to fit ygyr needs and the needs of your company. 

Order the Alternate Source Directory for your AT, XT or compatible. Well 
send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 



EEI\/tANAGE...for engineering managers 


Developed by the publishers of EEM/ 
Electronic Engineers Master; EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 



EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 


Order EEMANAGE for your AT, XT or compatible. Well send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 


For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 


To order by mail send your purchase order to: 


Hearst Business Communications 
645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 

Taxable in NY, MA,IL,CA 
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11KS AND IKS KEYBOARDS 
FROM TEXAS INSTRUMENTS 


• Crisp Tactile Feedback 

• Minimum Life Cycles of 500K 

• Custom Options 


standard Keyboards 


Part 

Number of 

Electrical 

Number 

Positions 

Layout 

1KS208 

10(1X10) 

Individual 

1KS187 

12(3X4) 

Individual 

1KS237 

12(3X4) 

X-Y 

1KS232 

16(4X4) 

Individuai 

1KS243 

16(4X4) 

X-Y 

1KS196 

20 (4X5) 

individual 

1KS212 

20 (4X5) 

X-Y 

1KS231 

25 (5X5) 

X-Y 

11KS149-3 

12(3X4) 

X-Y 

11KS121 

20 (4X5) 

X-Y 

11KS131 

24 (4X6) 

X-Y 


IKS 187/237 Switch Pushbutton 12 Positions 



11KS 131 Switch 
Pushbutton 24 Positions 



11KS 121 Switch 
Pushbutton 20 Positions 



11 KS 149-3 Switch 
Pushbutton 12 Positions 



Call (508) 699-5269 or write: 

Texas Instruments Incorporated 
CSD Marketing, MS 14-1 
Attleboro, Massachusetts 02703 


PRODUCTION DATA documents contain Information 
current as of publication date. Products conform to 
specificatons per the terms of Texas Instruments 
standard \yarranty. Production processing does not 
necessarily include testing of all parameters. 

_ 34 Forest Street * Attleboro, Massachusetts 02703 __ 

EEM 1989 For manufacturers’sales offices, see yellow pages B*1885 
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THERMISTORS, THERMOCOUPLES, & SENSORS 




Best Technology inc. 


iili 

Page No. I 


Switchee, iRnieti 

Inters temper* Seneoie* Ciifiem 

Hybrid obange- eture Temper* Sup* Thermo- 

PTC Chip Bar Cube Disc Chip able Sensing atuie pressors eoupie Feature 


Dale Electronics 


Fenwal Electronics 

International Resistive 
Co. 

Ketema Rodan Div. 

Keystone Carbon Co. 

Melcor Materials Elctrn. 

Micro-Ohm Corp. 

Midwest Components 
Inc. 

Omega Engineering 
Quality Thermistor Inc. 
Sensor Scientific Inc. 
Therm-O-Disc 


Western Electrical 
Comps. 

World Products 


^ M M M V ^ 


V V V 



■ 




THERMOSTATS 
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THERMOSTATS 


Accurate. Reliable. In standard and custom design. Contact Airpax 
Company, Husky Park, Frederick, MD21701. (301)663-5141. 

A division of North American Philips Corporation. 



Series 5003 — Low-Profile Thermostat 

Extremely thin, lightweight, wafer-type thermal switch that 
provides fast, positive response, excellent repeat reliability, 
good shock and vibration resistance over a wide operating 
range. 

Features: 

• Overall depth is only .250". 

• Operating temperature range from 15°F to 355°F. 

• OPR or CLR contacts are available. 

• 120 VAC 5 amp, 240 VAC 3 amp. 

• Weight 2.3 grams. 

• Variety of mountings and terminations available. 

• Environmental sealing available. 

• Approval: @ 


Series 5011 —Low-Cost, Grounded Thermostat 

A very low-cost thermostat that will meet a number of exact¬ 
ing requirements for shock and vibration resistance. It is 
hermetically sealed and offers fast response. Plug, wire-lead, 
and isolated base mountings are available. 1/4-20 boss- 
mounted and 3/8-16 UNC-2A sizes. 

Features: 

• Low-cost, grounded unit. 

• Operating temperature range from 15°F to 525°F. 

• Many mounting packages available: 120 VAC, 32 VDC, 

3 amp. 

• Stud-mounted version available. 

Series 6600 — PC Board-Mountable Thermostat 

A miniature bimetallic snap-acting thermostat in an 8-pin 
N8A Dual In-Line Package. Single pole/single throw switch 
assembly available in either normally closed, open on rising 
temperature or normally open, close on rising temperature 
configurations. Compatible with auto-insertion equipment, 
the Series 6600 will withstand wave soldering and board 
washing operations. Typical uses include turning on an indi¬ 
cator light, changing the speed of a fan or switching on a 
control circuit. 

Features: 

• Operating temperature range 40®C to 120°C. 

• 1 amp 48 VDC switching capability. 

• Standard 8-pin N8A Dual In-Line Package for auto¬ 
insertion compatibility. 

• OPR or CLR contacts available. 

• Sealed to withstand wave solder and board washing. 



Series 6700—Surface Sensing Thermostat 

This miniature, bimetallic, snap-acting thermostat conforms to 
the International product package standard Y220/T0220. 
Included are gold-plated silver cross bar contacts rated for 100,000 
cycles at 5 Vdc, 1mA resistive and 30,000 cycles at 48 Vdc/120 Vac, 
1 amp resistive. Excellent repeatability over an operating temper¬ 
ature range of 40°C to 110°C. 

Features: 

• Operating temperature range 40°C to 110°C. 

• TO-220 packaging—compatible with high-speed automated 
assembly equipment. 

• Epoxy sealed for wave soldering and cleaning. 

• Approval: W ® VDE pending 



Series 5100 — Isolated Case Thermostat 

This two-terminal, immersion-type hermetically sealed ther¬ 
mostat can be used on water-cooled engines, hydraulic sys¬ 
tems, degreasers, industrial air compressors and tanks where 
liquids are heated. Its isolated contact is designed to switch 
110 VAC within your control circuitry. It offers rapid response 
to liquid or air temperature. 

Features: 

• Hermetically sealed. 

• All stainless T.I.G. construction. 

• Operating temperature range from 15®F to 550°F. 

• 120 VAC 3 amp and 240 VAC 1.5 amp models available. 

• Approval: ^ ® 



Series 5020—Hermetically Sealed Thermostat 

This snap-action hermetically sealed temperature control is 
designed for use wherever a sealed unit and high vibration 
resistance are required. Protects engines from damage from 
overheating by sensing high water or oil temperatures. Snap- 
action disc located in the very tip of the probe assures rapid 
and true response to liquid temperature. The all-welded 
construction (and grounded case) of this sealed thermostat 
ensures meeting Thermal Shock Specifications of MIL-STD- 
202, Method 107, Test Condition B. The tube will withstand a 
Pressure Exposure Limit of 1500 PSI. Insulation Resistance of 
50 megohms minimum at 500 VDC. 

Features: 

• Hermetically sealed. 

• Grounded case. 

• Operating temperature range from 15°F to 525°F. 

• 32 VDC, 3 amp. 

• 5020-13 Conforms to MIL-12285/1. 
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400 Boren Ave. N., Seattla, WA 98109 206/382-1300 FAX 206/382-0186 


VACUUM THERMAL CONVERTERS 


A 




DIP PACKAGE 

24 PIN STD. 


TRUE RMS MEASUREMENT 



—where the signal is periodic 
with distorted wave shapes 

or where random wave 
shapes are present, even 

with high crest factors 


Vacuum Thermal Converters (VTC) provide a 
simple solution to a difficult design problem. That 
problem is, economically measuring the true RMS 
value of a current independently of waveform 
and frequency. 

While VTCs have been in existence for many 
years, their work is often not understood. The basic 
structure looks like a simple incandescent light 
bulb. The outer shell Is clear glass. There is a near 
total vacuum inside. The active elements are a 
heater wire with a thermocouple suspended at 
midpoint. 

Current flows through the heater wire and the 
thermocouple measures the temperature at mid¬ 
point. This midpoint temperature is proportional 


to the true RMS current through the heater wire. 
The ability to calibrate at DC and measure AC 
accurately is inherent. 

Operating range Is from 0 to 65 MHz for standard 
pattern models, up to 300 MHz for UHF pattern 
and up to 1 GHz for miniature UHF pattern models. 
Sub-miniature models are supplied in a low profile 
glass shell. D package will house one or two sub-minia¬ 

ture units. Ideal for T.C. Control, Spare or 
Matched Pairs. 


Typical application. 
RMS — DC Converter 
Using two VTCs 


APPLICATIONS CHART 



VTCs are used as basic AC-DC transfer standards as well as other instrumentation applications including vacuum measurement. 


VTC Type 

Current mA 

Freq MHz 

H/E%* 

Applications 

UHF 

2.5-1000 

0-300 

.04 

General purpose 

UHF 

Matched Pairs 

2.5-1000 

0-300 

.005 

Voltmeters 

Sub-Min. UHF 

2.5-1000 

0-IGHz 

.08 

Artificial squibs 

Sub-Min. UHF 
Matched Pairs 

5 

0-1 GHz 

.005 

Voltmeters 

Std. Pattern 

1-1000 

0-65 

.005 

Low current models available 

Std. Pattern 
Matched Pairs 

1-1000 

0-65 

.005 

Voltmeters 

Low AC-DC 
Transfer error 

5-100 

0-65 

.005 

AC-DC transfer std. 

Vacuum Gages 

1-1000 

NA 

NA 

Vacuum measurement 

Open Heaters 

1 k-50k 

0-300 

.20 

High current RF 


* Best reversal error, standard is 0.2% 


POPULAR MODELS 


Model 

No. 

Range 

mA 

Heater Resis. 
Ohms ±10% 

Couple Resis. 
Ohms ±10% 

0/C EMF 
±12% mV 

Max. Over¬ 
load % 

See 

Fig. 

SI 

1.0 

1750 

13 

7 

250 

A 

S4 

2.0 

800 

12 

7 

250 

A 

S7 

5.0 

90 

8 

7 

250 

A 

S9 

10.0 

25 

8 

7 

250 

A 

S48 

5.0 

180 

8 

20 

200 

A 

S50 

10.0 

125 

8 

20 

200 

A 

SI 02 

5.0 

125 

8 

10 

200 

A 

SI 04 

10.0 

40 

4 

10 

200 

A 

U1 

5.0 

90 

8 

7 

250 

B 

SUB MINU1 

5.0 

90 

8 

7 

250 

Cor D 

U2 

10.0 

25 

8 

7 

250 

B 

U27 

2.5 

200 

8 

7 

250 

B 


Hundreds of other models available. Write or call for application assistance. 
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NTC Thermistor Devices 


INTERCHANGEABLE BetaCURVE THERMISTOR DEVICES microCHIP THERMISTOR PROBES 


FEATURES 

• Available in ail Chip & Probe styles, insulated & 
non-insulated leads • Superior Temp. Accuracy 
& Interchangeability • Rugged—Reliable—Cost 
Efficient • Proven Stability and Life Capability 

• Rapid Time Response • Rated from ~ 55 to 
150°C. *1.0 mW/X Dissipation Constant 

• 10 sec. maximum Time Constant 


BetaCURVE THERMISTOR DEVICES (±0.2°C0to 70°C.) 


Nominal 

R @ 25°C. 
(ohms) 

Part 

Number 

R-T 

Curve # 

0-50X. 

Beta Value 
(K.) 

<x 

® 25°C. 
(V"C.) 

100 

0.1K1A1 

1 

3108 

-3.5 

300 

0.3K1A1 

1 

3108 

-3.5 

1,000 

1K2A1 

2 

3263 

-3.7 

1,000 

1K7A1 

7 

3422 

-3.9 

2,252 

2.2K3A1 

3 

3892 

-4.4 

5,000 

5K3A1 

3 

3892 

-4.4 

10,000 

10K3A1 

3 

3892 

-4.4 

10,000 

10K4A1 

4 

3749 

-4.0 

30,000 

30K5A1 

5 

3811 

-4.3 

50,000 

50K6A1 

6 

4143 

-4.7 

100,000 

100K6A1 

6 

4143 

-4.7 


+ BetaCURVE devices have ±0.2%C. curve track tolerance capability over the recommended use tempera¬ 
ture span. Products with tighter deviation or extended temperature range can be factory ordered. 

+ + Interchanpeable BetaCURVE products with ± 0.2 to 1.0 deg. C curve-track tolerance capability over 
0-70°C are available. Products with tighter dT deviation or extended temperature range can be factory 
ordered. 

LEADLESS BetaCHIP THERMISTOR 






FEATURES 

• High Stability Probe (Industrial & Medical 
Applications Typically) 

• Temperature Accuracy +0.1 C. 

• Extremely small profile diameter 

• Rapid Time Response Design 

• Time Constant — <1.0 sec.* 


microCHIP THERMISTOR PROBE CHARACTERISTICS DEVICE AVAILABILITY 


Part 

No. 

Material 

No. 

Ro @ 25“C 
(Ohms) 

— 

Temp. Tol. 
in) 

Max 

Exposure 
Temp. (°C) 

Typical 

Application 

Use 

2K7MCD1 

10K3MCD1 
22K7MCD5 
100K6MCD1 , 

7 

3 

7 

6 

2000 

10,000 

22,000 

100,000 

0.2 

0.1 

0.1 

0.2 

150 

150 

150 

150 

Laboratory 

Instrument Probe 
Medical Probe 

Catheter Probe 

Fast Response Probe 


Other Styles, Resistance Values and Tolerances Available. 
Contact Betatherm Application Engineering for details. 



CUSTOMIZED PROBE ASSEMBLY CONSTRUCTIONS (TYPICAL) 



FEATURES 

• Customized for Each Application 

• Cost-Effective Designs to Performance Specs 

• Prompt Betatherm Design/Build Execution 

• Rugged—Reliable—Stable—Constructions 

• Surface, Immersion and Gas Sensing Designs 

• Customized Sense Element for Each Application 


FEATURES 

• Available with either Silver or Gold Terminations 

• Top and Bottom Metallization • Rapid Time Re¬ 
sponse • Rated from -55 to 150°C • Surface 
Mount Capability 

• Uniformly Sized for Pick & Place Assembly 

• 1.0 mW/C. Dissipation Constant 

• 10 sec. Maximum Time Constant 


LEADLESS BetaCHIP THERMISTOR (± 10% Tolerance @ 25X.) 


Nominal 

R @ 25X. 
(ohms) 

“Chip” 

Part 

Number 

R-T 

Curve # 

0-50°C. 

Beta Value 
(K.) 

@ 25*C. 
(%/'‘C.) 

100 

0.1K1C2 

1 

3108 

-3.5 

300 

0.3K1C2 

1 

3108 

-3.5 

1,000 

1K2C2 

2 

3263 

-3.7 

1,000 

1K7C2 

7 

3422 

-3.9 

2,252 

2.2K3C2 

3 

3892 

-4.4 

3,000 

3K3C2 

3 

3892 

-4.4 

5,000 

5K3C2 

3 

3892 

-4.4 

10,000 

10K3C2 

3 

3892 

-4.4 

10,000 

10K4C2 

4 

3749 

-4.0 

30,000 

30K5C2 

5 

3811 

-4.3 

30,000 

30K6C2 

6 

4143 

-4.7 

50,000 

50K6C2 

6 

4143 

-4.7 

100,000 

100K6C2 

6 

4143 

-4.7 


Standard BetaCHIP Leadless Thermistor Elements available in other R 25 tolerance limits. 

BetaCHIP Products with tighter R 25 tolerance or sorted at T other than 25'’C can be factory ordered. 


BetaDISC THERMISTOR ELEMENTS _ 

FEATURES 

• Low Cost 

• Rugged Construction, Epoxy Coated 

• PC Board Mounting 

• Higher Power Dissipation 

• Extended Time Constant 

• Controlled Size (<0.200" Uncoated) 


Nominal 

R @ 25‘'C. 
(ohms) 

BetaDISC 

Part 

Number 

R-Ttt 
Curve # 

Nominal 

0-50“C. 

R Ratio 

0-50“C 
Beta Value 
(K.) 

@ 25‘’C. 
(%/»C.) 

Dissipation 

Constant 

(mW/^C.) 

Time 

Constant^ 

(s) 

100 

K1K7A2 

7 

6.95 

3422 

-3.9 

4 

16 

200 

K2K7A2 

7 

6.95 

3422 

-3.9 

5 

18 

300 

K3K7A2 

7 

6.95 

3422 

-3.9 

6 

20 

500 

K5K7A2 

7 

6.95 

3422 

-3.9 

6 

25 

1,000 

K1K3A2 

3 

9.06 

3892 

-4.4 

6 

20 

2,000 

K2K3A2 

3 

9.06 

3892 

-4.4 

6 

20 

3,000 

K3K3A2 

3 

9.06 

3892 

-4.4 

6 

22 

5,000 

K5K3A2 

3 

9.06 

3892 

-4.4 

7 

25 

10,000 

K10K6A2 

6 

10.45 

4143 

-4.7 

4 

20 

20,000 

K20K6A2 

6 

10.45 

4143 

-4.7 

5 

20 

50,000 

K50K6A2 

6 

10.45 

4143 

-4.7 

7 

25 


fStandard BetaDISC thermistors available at ± 10% R 25 tolerance limits 

ttSee Betatherm R-T Characteristics Tables for Thermistor Properties Specifications 



K SERIES THERMISTOR DEVICES 



ALL PURPOSE U- 12 » (typical) — 0 . 575 "-H Housing - Type 304 St. StI 

#28 A.W.G. Silver Plated H with Thermistor (Epoxy Filled) 

Stranded Copper Wire, i -1 ) 

Teflon Insulated ^Xo.i 57 «Dia. 


SURFACE SENSOR 
#28 A.W.G. Silver 
Stranded Plated 
Copper Wire, Teflon 
Insulated 



1 / 16 ' 


3 / 16 ' 


#4 Screw Mounting Hole 
(0.116" Dia.) 

Tin Plated Copper Housing 
with Thermistor (Epoxy Filled) 




1 ^ 1 / 4 " 


ALL PURPOSE 

#28 A.W.G. Silver Plated Stranded 
Copper Wire, Teflon Insulated 


111 


ler Rjng Tongue Housing 


038" (d Tin*^Plated with Thermistor 

^ (Epoxy Filled) 

#6 Screw Mount Hole 


ALL PURPOSE 


1 ^ 1 / 4 " 


#28 A.W.G. Silver Plated 
Stranded Copper Wire, Teflon Insulated 



0.38" Dia. (tyi^ 


0.12" Max. 

Materials and Probes designed to 
customer performance and T.C 
requirements available. Contact 
Betatherm Application Engineering 
for specific details. 


CUSTOM NTC THERMISTOR PROBE ASSEMBLY EXAMPLES 









Typical 

Max. Exp. 

Probe 

Chip 


Material 

R-T Slope 
Capability 

Ro @ 25“C 

Temp. Tol. 

Temperature 

Style 

Part No. 

No. 

(ohms) 

(±°C.) 

rc.) 


1K2D(x) 

2 

BetaCHIP 

1,000 

1.0 

150 

All 

10K3D(x) 

3 

BetaCURVE 

10,000 

0.2 

150 

Purpose 

100K6D(x) 

6 

BetaCHIP 

100,000 

0.5 

150 


.1K1D(x) 

1 

BetaCHIP 

100 

0.5 

150 

Surface 

10K4D(x) 

4 

BetaCHIP 

10,000 

0.5 

150 

Sensor 

100K6D(x) 

6 

BetaCURVE 

100,000 

0.2 

150 


1K2D(x) 

2 

BetaCURVE 

1,000 

0.5 

150 

All 

10K3D(x) 

3 

BetaCURVE 

10,000 

0.2 

150 

Purpose 

50K6D(x) 

6 

BetaCHIP 

50,000 

1.0 

150 


1K7D(x) 

7 

BetaCHIP 

1,000 

0.5 

150 

All 

2.2K3D(x) 

3 

BetaCURVE 

2,252 

0.2 

150 

Purpose 

5K3D(x) 

3 

BetaCHIP 

5,000 

1.0 

150 


Probe 

Style 

Chip 

Part No. 

Typical Application Use 




1K2D(x) 


Refrigeration Regulation 


All Purpose 



10K3D(x) 


Precision Temperature Probe 





100K6D(x) 


High Temperature Regulation 





. 1 K 1 D(x) 

Low Temperature Alarm 


Surface Sensor 


10K4D(x) 


Intermediate Temperature Probe 





100K6D(x) 


High Temperature Sensor 





1K2D(x) 


Temperature Alarm 



All Purpose 



10K3D(x) 


Stable Precision Sensor 





50K6D(x) 


High Temperature Regulation 





1K7D(x) 


Refrigeration Regulation 


All Purpose 



2.2K3D(x) 


Stable Medical Probe 





5K3D(x) 


Wide Range Temperature Sensor 



Other wire types and cables are available on special order 


BETATHERM CORPORATION 

910 Tumpiko Road • Shrew^sury, MA 01545 • M; 508*842»05ie 
FAX608*842»0748 
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SURFACE MOUNTED 

HYBRID CHIP THERMISTORS 


G, H and J Thermistors — Hybrid Chip 


FEATURES 

• Wraparound terminations 

• Allows design flexibility 

for use with hybrid circuitry 

• High-density monolithic 
ceramic construction 

• Available In 8mm tape and reel 




G, H and J Style chips are thermistor dies with wraparound terminations for mounting 

directly to the bonding pads of a hybrid substrate. The use of low temperature 2% to 5% style G = Palladium Silver 

silver bearing solder paste, or a suitable conductive epoxy Is suggested for mounting of style H = Silver 

G and H Styles. The J Style is suitable to use with standard soldering techniques such stvie J = Platinum Palladium Silver 

as wave or vapor phase. ^ 

10%, 5% R 25 tolerance Value range is 5K to 1 Meg. ft (substitute “G”, “J” or “H” in part number according to terminal style required) 


W style Thermistors—Chip 


FEATURES 

• Top and bottom surface terminations 

• High-density monolithic ceramic 
construction 

• Allows design flexibility for use 
with hybrid circuitry 






W style Is a thermistor die with silver conductors fired on the top and bottom surfaces. The bottom surface can be reflow 
soldered or conductive epoxied directly to a substrate bonding pad, and the top surface wire bonded to complete the 
circuit connection. 

W STYLE ±10%, ±5% R 25 tolerance Value range is 500 to IMeg O 


RESISTANCE vs. TEMPERATURE CONVERSION TABLES (Ratio = Rt ^ R 25 ) 


TEMP. 

CURVE 1 

CURVE 2 

CURVE 4 1 

CURVE 7 

CURVE 9 

°C 

Ratio 

MT±% 

NTC 

Ratio 

MT±% 

NTC 

Ratio 

MT±% 

NTC 

Ratio 

MT+% 

NTC 

Ratio 

MT±% 

NTC 

-55 

96.44 

4.5 

7.4 

53.40 

6.3 





132.15 

6.0 





-50 

67.06 

3.9 

7.2 

38.99 

6.1 

6.2 




90.49 

5.0 

7.5 

44.13 

3.9 


-40 

33.66 

3.3 

6.7 

21.45 

5.5 

5.8 

40.16 

5.3 


43.92 

4.2 

7.0 

23.98 

3.3 

5.9 

-30 

17.70 

2.6 

6.2 

12.27 

4.8 

5.4 

20.64 

4.3 

6.5 

22.26 

2.9 

6.7 

13.52 

2.6 

5.6 

-20 

9.712 

2.1 

5.8 

7.278 

4.0 

5.1 

11.03 

3.5 

6.1 

11.73 

2.7 

6.2 

7.891 

2.1 

5.2 

-10 

5.534 

1.5 

5.5 

4.459 

3.2 

4.7 

6.119 

2.6 

5.7 

6.418 

2.1 

5.9 

4.754 

1.5 

4.9 

0 

3.266 

1.1 

5.1 

2.815 

2.3 

4.5 

3.510 

1.8 

5.4 

3.632 

1.4 

5.5 

2.949 

1.1 

4.6 

10 

1.990 

0.6 

4.8 

1.826 

1.4 

4.2 

2.078 

1.0 

5.1 

2.121 

0.9 

5.2 

1.879 

0.6 

4.4 

20 

1.249 

0.1 

4.5 

1.215 

0.5 

4.0 

1.267 

0.2 

4.8 

1.276 

0.2 

5.0 

1.226 

0.1 

4.2 

25 

1.000 

0.0 

4.4 

1.000 

0.0 

3.8 

1.000 

0.0 

4.7 


0.0 

4.8 


0.0 

4.0 

30 

.8058 

0.2 

4.3 

.8276 

0.5 

3.7 

.7942 

0.4 

4.6 

.7889 

0.4 

4.7 

.8194 

0.2 

3.9 

37 

.6016 

0.6 

4.1 




.5814 

1.0 

4.4 




.6258 

0.6 

3.8 

40 

.5326 

0.7 

4.0 

.5758 

1.4 

3.5 

.5105 

1.1 

4.3 


0.9 

4.4 

.5592 

0.7 

3.7 

50 

.3602 

1.1 

3.8 

.4086 

2.3 

3.3 

.3359 

1.8 

4.1 

.3249 

1.5 

4.2 

.3893 

1.1 

3.5 

60 

.2488 

1.3 

3.6 

.2954 

3.1 

3.2 

.2259 

2.4 

3.9 

.2147 

1.9 

4.1 

.2760 

1.3 

3.4 

70 

.1751 

1.8 

3.4 

.2172 

4.1 

3.0 

.1550 

2.9 

3.7 

.1447 

2.4 

3.8 

.1990 

1.8 

3.2 

80 

.1256 

2.1 

3.3 

.1622 

5.1 

2.8 

.1084 

3.4 

3.5 

.09941 

2.7 

3.7 

.1458 

2.1 

3.1 

90 

.09164 

2.3 

3.1 

.1229 

5.5 

2.7 

.0771 

3.9 

3.3 

.06949 

3.2 

3.5 

.1084 

2.3 

2.9 

100 

.06792 

2.6 

2.9 

.09446 

6.7 

2.6 

.0557 

4.4 

3.2 

.04938 

3.6 

3.3 

.08168 

2.6 

2.8 

110 

.05108 

2.7 

2^.8 

.07350 

7.4 

2.4 

.0408 

4.9 

3.0 


4.0 

3.2 

.06235 

2.7 

2.6 

120 

.03894 

3.2 

2.7 

.05788 

8.5 

2.3 

.0303 

5.3 

2.9 

.02610 

4.4 

3.0 

.04818 

3.2 

2.5 

125 

.03416 

3.3 

2.6 

.05158 

8.7 

2.3 

.0263 

5.5 

2.9 


4.5 

3.0 

.04253 

3.3 


130 

.03006 

3.4 

2.5 

.04609 

8.9 

2.2 

.0228 

5.7 

2.8 

.01939 

4.7 

2.9 

.03764 

3.4 

2.4 

140 

.02348 

3.7 

2.4 

.03708 

9.7 

2.1 

.0173 

6.0 

2.7 

.01459 

5.0 

2.8 

.02972 

3.7 

2.3 

150 

.01854 



.03012 



.0133 



.0111 



.02370 
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NTC THERMISTOR 


B - Series Thermistors 

2.5 to 500 Q 


D - Series Thermistors 

25 to 5,000 O 


J - Series Thermistors 

200 to 30,000 O 


Techno Components thermistors conform to AQL 
and confidence levels specified in MIL-T-23648, 
tables V and VI. 

Coatings, markings, special leads, probes, re¬ 
sistor/thermistor networks, resistance values from 
1 ohm to 150 K Q, and other product variations are 
produced to meet your design requirements. 

Resistance tolerance of ± 1% through ± 20% are 
available and may be specified at 25^C or any 
temperature within the operating range. Maximum 
operating temperature with leads is 150°C. 


CURVE 

B 

Ri?250C - 

CURVE 

D 

r|?«°C - 

CURVE 

J 

r|?L°C - 



THERMISTOR SPECIFICATIONS 

R @ 25*C 

Q ±10% 

Part 

Number 

NTC 

%/®C @ 25®C 

Nominal | 

Max. Dimensions! 

Leads 

AWG# 

Type 

D.C.* 

T.C.** 

A 

B 

100,000 

2J05 

-4.4 

3 

10 

.06 

.26 

30 

Bar 

75,000 

2J06 

-4.4 

3 

8 

.06 

.20 

30 

Bar 

50,000 

2J07 

-4.4 

3 

7 

.06 

.15 

30 

Bar 

30.000 

2J08 

-4.4 

2 

6 

.06 

.08 

30 

Bar 

25,000 

2J09 

-4.4 

2 

5 

.06 

.07 

30 

Bar 

20,000 

2J10 

-4.4 

2 

5 

.06 

.06 

30 

Chip 

15,000 

2J11 

-4.4 

2 

4 

.06 

.05 

30 

Chip 

10,000 

2J12 

-4.4 

2 

4 

.06 

.04 

30 

Chip 

10.000 

1J112 

-4.4 

2 

4 

.08 

.05 

30 

Disc 

10,000 

1J13 

-4.4 

4 

12 

.11 

.10 

28 

Disc 

8.000 

1J14 

-4.4 

4 

10 

.11 

.08 

28 

Disc 

7.000 

1J145 

-4.4 

4 

10 

.11 

.07 

28 

Disc 

6,000 

1J147 

-4.4 

3 

9 

.11 

.06 

28 

Disc 

5.000 

1J15 

-4.4 


8 

.11 

.05 

28 

Disc 

5,000 

2J15 

-4.4 

3 

8 

.10 

.04 

28 

Chip 

4.000 

1J154 

-4.4 

5 

23 

.16 

.10 

28 

Disc 

4.000 

2J165 

-4.4 

3 

8 

.10 

.04 

28 

Chip 

3.000 

2J16 

-4.4 

3 

— 

.12 

.04 

28 

Chip 

3,000 

1J155 

-4.4 

6 

20 

.16 

.08 

28 

Disc 

2.500 

1J158 

-4.4 

5 

19 

.16 

.07 

28 

Disc 

2.000 

2J17 

-4.4 

3 

5 

.10 

.03 

28 

Chip 

2.000 

1J20 

-4.4 

7 

25 

.22 

.09 

24 

Disc 

2.000 

1D10 

-3.9 

2 

3 

.06 

.04 

30 

Disc 

2,000 

2D10 

-3.9 

2 

4 

.06 

.04 

30 

Chip 

1,500 

1D111 

-3.9 

2 

3 

.08 

.06 

30 

Disc 

1,000 

2J21 

-4.4 

6 

15 

.18 

.04 

24 

Chip 

1,000 

1J24 

-4.4 

9 

48 

.32 

.09 

24 


1,000 


-3.9 

2 

4 

.08 

.04 

30 

■SHI 

1,000 

1D13 

-3.9 

4 

10 

.11 

.08 

28 


1.000 

2D13 

-3.9 

2 

3 

.08 

.04 

28 


800 

1D14 

-3.9 

3 

8 

.11 

.06 

28 


700 I 


-3.9 

3 

7 

.11 

iiK9 

28 

JCIGSB 

600 


-3.9 

3 

7 

.11 

.04 

28 


500 


-3.9 

3 

6 

.11 

.04 

28 

■SH^ 

500 


-3.9 

2 

4 

.10 

.04 

28 

ek 

500 


-3.9 

7 

20 

.16 


28 

B.11M 

400 


-3.9 

2 

4 

.11 


28 

ESS 

300 

2D16 

-3.9 

3 

5 

.10 

■Hi 

■EH 

css 

300 

1D19 

-3.9 

7 

25 

lam 

■EH 

HBH 


200 

IWESSSMM 

-3.9 

6 

_ 

igmj 

■EQI 

- 

css 

100 

Iessihi 

-3.9 

6 

— 


■EH 

■EH 


100 

2B13 

-3.3 

2 

4 

.07 


28 

css 

80 

2B14 

-3.3 

2 

4 

.08 

.04 

28 

cm 

80 

EESQH 

-3.9 

5 

_ 

.20 

.04 

24 

css 

50 

ESSHI 

-3.9 

6 

— 

.32 

IKI 


css 

50 

JESSKM 

-3.3 

2 

4 

.10 

.04 

28 

css 

30 

ESQHI 


7 

_ 

.35 

.04 

24 

css 

30 

■SOSI 

1 -3.3 

2 

4 

.10 

iHia 

IKS 

css 

25 

ESHBH 

HBSBH 

7 


.36 

\WEM 

IKS 

css 

20 

EEH 


7 

— 

.36 

IHB 

IKS 

WSSEM 

20 

EHQHI 

HBSEHH 

3 

4 

.16 

.04 

1 28 

MSSBM 

10 

■SUSHI 

BHSEm 

5 

— 

.18 

.04 

ISES 


5 


hbeebh 

6 

— 

.30 

IKI 

\^m 



•DISSIPATION CONSTANT 

Dissipation Constant expressed in mw/®C, represents the amount of power required to raise the 
temperature of a thermistor 1 °C. 

••TIME CONSTANT 

Time Constant, expressed in seconds, is the time required for a thermistor dissipating zero 
power to change 63% of the difference between its initial temperature value and that of a new 
temperature environment. 
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“SOFT START” 

^ INRUSH CURRENT SUPPRESSING DEVICES 



“Soft-Start” devices display relatively high resistance to 
starting currents in a variety of electronic circuits. Having a 
negative temperature coefficient of resistance, these 
devices exhibit a large decrease in resistance when an AC 
or DC current is applied. 

Unlike circuit breakers and fuses, “Soft-Starts” prevent 
dangerous, short-duration, peak inrush currents present at 
turn-on. Especiallly useful in power supplies where 
charging capacitors initially present extrememly low 
Impedance, “Soft-Starts” actually limit inrush currents 
thereby extending the life of other critical components. 


Part 

Number 

Imax. 

(Amperes) 

Ro*25C 

(Ohms) 

R @ Imax. 
(Ohms) 

Max. 

Diameter 

(Inches) 

Max. 

Thickness 

(Inches) 

Lead 

Diameter 

(Inches) 

25SS25 

25 

1 

.01 

1.10 

.35 

.040 

20SS20 

20 

1 

.015 

.90 

.30 

.040 

18SS36 

18 

2 

.03 

.90 

.35 

.040 

15SS38 

16 

2.5 

.03 

.90 

.30 

.040 

14SS56 

14 

4 

.05 

.90 

.35 

.040 

12SS60 

12 

5 

.06 

.90 

.50 

.040 

12SS30 

12 

2.5 

.04 

.90 

.35 

.040 

10SS50 

10 

5 

.06 

.90 

.35 

.040 

10SS25 

10 

2.5 

.04 

.90 

.25 

.040 

9SS45 

9 

5 

.06 

.90 

.25 

.040 

9SS23 

9 

2.5 

.04 

.90 

.25 

.040 

8SS40 

8 

5 

.05 

.60 

.25 

.040 

8SS32 

8 

4 

.07 

.60 

.25 

.040 

7SS35 

7 

5 

.07 

.60 

.25 

.032 

7SS18 

7 

2.5 

.05 

.60 

.25 

.032 

6SS60 

6 

10 

.15 

.60 

.35 

.040 

6SS42 

6 

7 

.15 

.60 

.30 

.040 

6SS30 

6 

5 

.07 

.60 

.25 

.032 

6SS50 

6 

10 

.20 

.60 

.35 

.040 

5SS35 

5 

7 

.15 

.60 

.30 

.040 

5SS20 

5 

4 

.15 

.60 

.25 

.032 

4SS48 

4 

12 

.22 

.50 

.30 

.040 

4SS28 

4 

7 

.15 

.60 

.30 

.040 

4SS20 

4 

5 

.15 

.60 

.25 

.032 

3SS30 

3 

10 

.20 

.50 

.30 

.032 

3SS21 

3 

7 

.14 

.60 

.25 

.032 

3SS15 

3 

5 

.17 

.60 

.25 

.032 

3SS08 

3 

2.5 

.15 

.60 

.25 

.032 

2SS80 

2 

40 

.60 

.70 

.25 

.032 

2SS40 

2 

20 

.28 

.60 

.25 

.032 

2SS20 

2 

10 

.20 

.60 

.25 

.032 

2SS10 

2 

5 

.40 

.60 

.25 

.032 

1.5SS90 

1.5 

60 

1.00 

.60 

.25 

.032 

1.5SS60 

1.5 

25 

.80 

.60 

.25 

.032 

1.5SS38 

1.5 

40 

.60 

.50 

.30 1 

.032 

1.5SS15 

1.5 

10 

.25 

.50 


.032 


• Standard Ro25°C tolerance Is ± 20%. Closer tolerances 
are available upon request. 

• Protective silicone coating is standard and has a nominal 
thickness of .02 inches. Other coatings are available 
upon request. 

• Standard lead materials is tinned copper-clad steel. 
Nickel or copper leads are available upon request. 

• Special marking is available upon request. 




DEFINITIONS 
I max 

Represents the maxi mum rated steady state DC or RMS 
current and is expressed in amperes. 

R o 25®C 

Represents the zero power resistance of the device at 
+25®C and is expressed in ohms. 

R@lmax 

Represents the approximate resistance at maximum steady 
state current conditions and is expressed in ohms. 

Ambient Temp. 

Full rated current may be applied in the ambient 
temperature range of +25®C to +65®C and must be 
derated in accordance with Imax derating curve. 

lop 

Represents the actual operating current applied. 
Cool-Down Time 

Is the amount of time needed for a “Soft-Start” device 
to cool enough to cause the necessary amount of 
resistance to limit inrush current. 
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IHTERCHANGEJIBLE CURVE TRACKING 
AND POINT MATCHED THERMISTORS 


Interchangeable curve tracking thermistors 

are “curve matched” to desired temperature tolerances 
over selected temperature ranges. They allow com¬ 
ponent standardization and can reduce cost associated 
with assembly because they are “interchangeable” to 
within the tolerance and temperature range specified 
without re-calibration. They are ideally suited for use in 
microcomputer measurement and control circuits. The 
temperature tolerance corresponds to a resistance 


tolerance based on the temperature coefficient at each 
temperature point within the specified range. Standard 
temperature tolerance and ranges are listed below, 
along with the available styles and resistances. 

To specify, add the appropriate suffix from the follow¬ 
ing table to the part number. 

Example: 1M1002-B3 = Curve 1,10K @ 25°C, 

interchangeable to ±.5°C from 0° to 70°C. 



TEMP. RANGE 

0°Cto+70°C 

-20°Cto+50°C 

0°C to+100°C 

+20Xto+90°C 

0°Cto+50°C 



BH 






115! 

BBS 

BQ 
















wm 

m 



m 

-C8 1 




IfBI 

n 

IBi 

BBI 


BB 

■Bi 

IBI 


Bl 

bb 

IBI 

BB 

bb 


2252 



B 

B 

X 

X 

X 


■ 

■ 



B 

B 

B 


3000 



B 

B 

X 

X 

X 






B 

B 

n 

1 

5000 



B 

B 



X 


B 

B 



B 

B 

X 


10,000 


B 

n 

n 



X 


n 

B 




B 

■1 


20,000 


B 

X 

X 



X 



B 


X 

X 

B 

B 


30,000 


H 

X 

X 



X 



B 


X 

X 

B 

B 

2 

1000 

M 




X 

D 







X 

X 

B 


30,000 


B 

B 

X 




B 

■ 

B 


B 

X 

B 


4 

50,000 


B 

B 

X 




B 


B 


B 

X 

B 



100,000 


B 

M 

X 




B 

1 

B 

B 

B 

X 

B 



30,000 

M,T 

B 



■ 



■ 

■ 






B 

8 

50,000 

M,T 

B 













B 


100,000 

M,T 

B 



1 

^B 


1 

1 






a 




m 

B 

B 

■ 


B 

■ 

■ 

B 

B 

X 

X 

X 

X 

9 




B 

B 




B 


B 

n 

X 

X 

X 

X 




H 

B 

B 

1 

H 

1 

B 

1 

B 

X 

X 

X 

X 

X 


X = Available. Popular Values — contact factory for other values. 
* = Standard R 25 Values (25° resistance) 


Point Matched Thermistors 

are available for applications which require a specific 
resistance value matched to a specific temperature 
point. (Example: 10,000n ±2% at SO'^C). They are useful 
for applications which require temperature monitoring at 


a critical temperature point to control, measure, or shut¬ 
down. Consult factory with requirements. Note: All 
thermistors listed in this catalog are point-matched 
thermistors at 25°C. (X Styles at 70°C) 


SENSOR ASSEMBLIES AVAILABLE TO MEET STANDARD AND CUSTOM REQUIREMENTS 
Note: For complete specifications on these and all models in the Dale Thermistor Line, 
write or call for your copy of the Dale Thermistor Catalog. 
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When applications call for precise specifications, Elmwood 
has a full line of Precision Thermostats with a variety of 
mounting and package configurations available. For narrow 
or wide differentials. When accuracy and reliability is 
serious business, you can count on these high quality 
thermostats. 


APPLICATIONS: 

► Aerospace & Avionics 

► Medical Equipment 
' Power Supplies 

• Data Processing 
Equipment 


FEATURES: 

► V 2 " and 3 / 4 " Sizes 

► Internal and External 
Design Options 

»Variable Probe Lengths 
and Connecting Methods 
Available 




Designed to meet the requirements of the aerospace indus¬ 
try and exceed the criteria of MIL-S-24236. Elmwood's 
Aerospace/Military Thermostats are capable of optimum 
performance in rigid environmental conditions such as 
extreme temperature, shock and vibration. 

APPLICATIONS: FEATURES: 

• Satellites • QPL Listed 

» Aircraft • Small Size and Weight 

► Missiles • Variety of Mounting & 

► Instrumentation Package Configurations 

Available 


W THERMOSTAIS 









Designed to open or close on temperature rise, V 2 " Ther¬ 
mostats operate in an ambient temperature range up to 
550°F (287°C). Devices are thermally and mechanically 
inspected at the factory. Cost-efficient for commerical appli¬ 
cations. 


APPLICATIONS: 

► Small Appliances 

► Fire and Smoke Alarms 

► Data Processing 
Equipment 


FEATURES: 

• Cost Efficient 

• Set to Specifications 

• UL Recognized, CSA Certified 
& European Approved 


Designed to open and close on temperature rise, 3 / 4 " Ther¬ 
mostats are specifically designed to meet the demanding 
temperature control requirements of a wide range of major 
appliances and equipment. Thermostats are rated up to 25 
Amps-240 Volts and meet UL Standard 353. 


APPLICATIONS: 

► Major Appliances 

* Commerial Appliances 

* Data Processing 
Equipment 

* Spa and Hot Tub 
Equipment 


FEATURES: 

* 25 Amp Capacity 

► Narrow Temp Differential 

► Tight Temp Tolerances 
» Rugged Construction 

► Recognized by UL, CSA and 
European Approval Agencies 
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THE WORLD'S FIRST 
TO-5 THERMAL SWITCH 




THERMISTOR 

ASSEMBLIES 



Elmwood s 3600 Series TO-5 Thermostat provides reliable 
protetion against damage caused by hazardous tempera¬ 
tures on your printed circuit board. Customized configura¬ 
tions are available. 


APPLICATIONS: 

► Power Supplies 

► Logic Boards 

► Medical Electronics 

‘ Telecommunications 
» Personal Computers 


FEATURES: 

► Hermetically Sealed/ 

Wave Solderable 

► Switches Up To 1 Amp 

* 100% Temperature Tested 

* Heat Sink Mounting 
Brackets Available 


Elmwood’s Accumistor Series of thermistor assemblies are 
available with PTC’s and NTC’s to meet your needs. Ther¬ 
mistors can be combined for reliable multi-purpose sensing 
capabilities and as self-regulating heaters in electronics, 
process control and automative applications. 


APPLICATIONS: 

► Temperature Setting 

► Level & Flow Sensing 

► Precision Heating 

► Over-Current Protection 


FEATURES: 

' Packaged Assemblies 
' Range: -40°Cto200°C 

• Solid State Technology 

• Customized Assemblies 


THERMAL FUSES AND 
MOTOR & TRANSFORMER 
PROTECTORS 


Miniature, heat-sensitive devices designed for over temper¬ 
ature protection of electrical appliances and equipment or 
transformers and fractional horsepower motors. Thermal 
Fuses are rated to 15 Amps and can be configured to your 
specifications. Motor and Transformer Protectors have a 
patented, non-eutectic design, feature an isolated and 
sealed cap and are rated to 5 Amps. Both are UL Recog¬ 
nized, CSA Certified and meet major international approv¬ 
als. Immediate off-the-shelf availability in a variety of 
standard temperatures and leads. 


APPLICATIONS: 

► Small Appliances 

► HVAC 

» Major Applicance 
» Motor & Transformer 


FEATURES: 

► Popular Temp Range 
* Insulated Case (MTP) 

»Customized Assemblies 
Available 


CUSTOMER SERVICE 
PROGRAMS 






OX 


At Elmwood, our commitment to customer service goes beyond 
product quality. Our customer service programs are designed to 
fityour specific needs: 

• Redi-Temp—An off-the-shelf program with a one week delivery 
schedule. 

• Elmwood Express—A priority delivery service that puts your 
rush order on the fast track. 

• Design Assistance—Pre-packaged assemblies made to fit your 
requirements complete with custom brackets, terminals, wiring, 
connectors, overmolds, etc. 

• Lead Time Programs—Production and sample lead times that 
others try to beat. 

And our customers service representatives are trained profes¬ 
sionals assigned to you from order entry to order shipment. 

No one puts more into thermal sensing than Elmwood. Don’t 
accept anything less. 


CALL TOLL FREE;1-800-ELMWOOD 

ELMWOOD SENSORS. INC. 

A Subsidiary of FASCO Industries 

500 Narragansett Park Drive/Pawtucket, Rl 02861-4325 
Tel: 401-727-1300/Telex: 681-4066/Fax: 401-728-5390 


iGoaaiBi 


EImvwxxi 

Sensors 


Thermal Sensing Technologies...Worldwide 
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STANDARD 

NTC/PTC THERMISTORS 

PRODUCTS _ 

Chip Series 

• Surface Mounted, End-Banded 

• Without Leads 

• Uninsulated Leads 

• Insulated Leads 

• Series I Glass Encapsulated 

• Series II Glass Encapsulated, 
Interchangeable 

• MINI-CHIP 

Glass Encapsulated Series 

• UNI-CURVE® Interchangeable, 

R-T Curve-Matched 

• LTN® 

Linear Thermistor Networks 

• MICRO-MINI CHIP 

• MICRO-MINI CHIP 

Medical Grade, Interchangeable 
•OTHER AVAILABLE 
Chip Thermistors 

• “MELF” Glass Encapsulated Chip 

Bead Series 

• SMALL BEADS 

• E-l MATCHED BEADS 

• STANDARD BEADS 

• GLASS PROBES 

• ISO-CURVE® 

Interchangeable Glass Probes & Beads 
•OTHER AVAILABLE 
BEAD THERMISTORS 

• MID-TEMP. (200°C TO 600°C) 

• MICRO-MINI PROBES 

• SUB-MINI PROBES 

• CRYOGENIC GLASS ENCAPSULATED 
PARALLEL MATCHED 

Disc Series 

• Discs 0.1 TO 0.3" DIA. 

• OTHER AVAILABLE 
DISC THERMISTORS 
0.4" DIA. DISCS 

• INRUSH CURRENT LIMITING (ICL) 

PTC Thermistors 

• STD. and MINI-POSI-CHIP SERIES, 

Glass Encapsulated, Silicon Based 

• CERAMIC BASED PTC THERMISTORS for 
Switching, Current Limiting, Heating and 
Measurement and Control Applications 

• PTC/VARISTOR 

• SURFACE MOUNTED POLYMERE 
ENCAPSULATED 

Thermistor Probe Assembiies 

SURFACE, IMMERSION, GAS/AIR, 

OVEN PROBES, GENERAL PURPOSE 
AND SPECIAL MEDICAL SENSORS. 


SURFACE MOUNTED CHIP 
(END-BANDED TYPE) 


“MELF” GLASS ENCAPSULATED CHiP SERiES 


SERIES I & II 

GLASS ENCAPSULATED CHIPS 


SMALL AND STANDARD BEADS 


r 


0 40 80 120 

UNI-CURVE® INTERCHANGEABLE, 
R-T. CURVE MATCHED 


GLASS PROBES 


LTN® LINEAR THERMISTOR NETWORKS 


ISO-CURVE® INTERCHANGEABLE, 
R-T, CURVE MATCHED 


fenwal^ 
J^lectronic± 


MICRO-MINI CHIP SERIES 

. for additional information, Contact: 

FENWAL ELECTRONICS/apd 

Division of Kidde. Inc. 

KIDDE 

450 Fortune Boulevard, Milford, MA 01757 


american 


divices 

A Fenwal Eltatronlcs Company 


DISC SERIES 


TELEPHONE (508) 478-5255 

• TELEX 299550 

• FAX (508) 473-6035 


NTG Bfid PTC 

JEUictronic 


THERMISTORS 

CHIP SERIES • BEAD SERIES • THERMISTOR PROBE ASSEMBLIES 
DISC SERIES • PTC THERMISTORS 
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INTERNATIONAL RESISTIVE COMPANY, INC. 

P.O. BOX 1860, GREENWAY ROAD • BOONE, NO 28607-1860 
(704)264-8861 or 1-800-255-4-1RC • TLX: 46.9902 • FAX: (704)264-8865 


A member oT the Crystalate Group 


FLAMEPROOF/FLAME RESISTANT 
FAILSAFE/CIRCUIT PROTECTIVE RESISTIVE PRODUCTS 


• Complete flameproof/flame resistant 
construction 

• High surge/overload capability 


• Low cost, prompt delivery 

• Excellent long term stability 



Reefstance Range 

Tolerance 


Working 

Min 

Max 

Min 

Max 

TCR/’C 

Voltage 

.4 ohm 

2 meg ohm 

±1% 

±5% 

±50 to ±200 ppm 

250 - 750V 

.5 ohm 

1 meg ohm 

±2% 

±10% 

±200 ppm 

250 - 750V 

1 ohm 

1 meg ohm 

±1% 

±10% 

±250 ppm 

250 - 700V 

,1 ohm 

80K ohm 

±5% 

±5% 

±100 to ±500 ppm 

250 - 650V 

.2 ohm 

12K ohm 

±5% 

±10% 

±250 ppm 

250 - 500V 

2.6 ohm 

1 meg ohm 

±1% 

±5% 

±150 ppm 

500V 

.1 ohm 

2400 ohm 

±5% 

±10% 

±300 to ±600 

Vpr 

.1 ohm 

1200 ohm 

±2% 

±10% 

±150 to ±800 ppm 

Vpr 

.05 ohm 

2400 ohm 

±2% 

±10% 

±400 to ±800 ppm 

\^PR 

1 ohm 

1600 ohm 

±1% 

±10% 

±50 to ±300 pphn 

250 - 1000V 

1 ohm 

5000 ohm 

±1% 

±3% 

±20 ppm 

Vpr 


Custom configurations, wattages, resistance values, and assemblies available upon request. 
Please contact factory for special/custom fuse/circuit protection parameters. 
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2900 Blue Star Street, Anaheim, CA 92806.* (714) 630-0081 

RODAN DIVISION 


• FAX: 714-630-4131 


INtRODUCTION 

Thermistors are temperature sensitive passive semiconductors which 
exhibit a large change , in electrical resistance when subjected to a 
relatively minute change In body temperature. Negative temperature 
coefficient (NTC) thermistors decrease in resistance when subjected 
to an increase in body temperature. Conversely positive temperature 
coefficient thermistors (PTC) increase in resistance when subjected to 
an increase In body temperature. Ketema-Rodan Division manufac¬ 
tures NTC thermistors as well as two basic types of PTC thermistors. 
The silicon PTC offers a nearly linear positive temperature coefficient 
of approximately + .7%°/C and the switching PTC thermistor which 
exhibits a very large increase in resistance (several powers of 10) over 
a designated temperature range. Their extreme sensitivity to minute 
temperature changes enables them to perform many unique functions 
heretofore Impossible with standard electronic components. 

NEGATIVE TEMPERATURE COEFFICIENT 
THERMISTORS 

The NTC devices are available in resistance values from less thari 
1 ohm to 1 megohm, and in sizes ranging from 0.010 Inch cubes to 
1 inch diameter discs. Available configurations include: discs, chips, 



rods, bars, probes, and resistor/thermistor networks. Units can be 
molded, dip coated, or encapsulated to your specifications, using 
packaging materials such as epoxy, glass, or high temperature silicon 
resin. 


SURGE-GARD™ INRUSH CURRENT LIMITING DEVICES 


DESCRIPTION 

Rodan® SURGE-GARD devices are manufactured of a specially- 
formulated metal oxide ceramic material which is capable of suppress¬ 
ing high inrush current surges. They are especially useful in power 
supplies (See Fig A) where, due to the extremely low impedance of the 
capacitor being charged, the bridge Is subjected to an exceedingly 


high current surge at turn-on. The SURGE-GARD, being of relatively 
high resistance, limits the current for 1 to 2 seconds during which time 
the device decreases in resistance substantially to a point where its 
voltage drop is negligible. 


SPECIFICATIONS 


Part 

Number 

Ro @ 25X 
±15% 
(OHMS) 

^max 

Max Steady 
State Current 
(AMPS) 

* R|max 

Resistance At 
Max Current 
(OHMS) 

“D” 

(Diameter max 
over coating) 

“T” 

(Thickness max 
over coating) 

“L” 

Lead 

Diameter 

±.003" 

SG260 

.5 

30 

.01 

1.25 

.200 

.040 

SG100 

1 

20 

.015 

.900 

.300 

.040 

SG110 

2 

18 

.03 

.900 

.350 

.040 

SGI 20 

2.5 

3 

.15 

.600 

.250 

.032 

SG130 

2.5 

7 

.05 

.600 

.250 

.032 

SG140 

2.5 

9 

.04 

.600 

.250 

.032 

SG150 

2.5 

10 

.04 

.900 

.300 

.040 

SGI 60 

2.5 

15 

.03 

.900 

.300 

.040 

SG170 

4 

8 

.07 

.600 

.250 

.040 

SGI 80 

5 

2 

.40 

.600 

.250 

.032 

SGI 90 

5 

4 

.15 

.600 

.250 

.032 

SG200 

5 

7 

.07 

.600 

.250 

.032 

SG26 

5 

12 

.06 

.900 

.500 

.040 

SG210 

7 

4 

.20 

.600 

.300 

.040 

SG64 

7 

10 

.08 

.950 

.500 

.040 

SG220 

10 

3 

.20 

.450 

.300 

.032 

SG40 

10 

8 

.1 

.900 

.350 

.040 

SG230 

20 

1.75 

.6 

.500 

.300 

.032 

SG240 

40 

2 

.6 

.625 

.250 

.032 

SG250 

120 

3 

.9 

.925 

.250 

.040 


1 other resistance values available upon request. 

2 l„ax = The maximum steady state DC or RMS AC current. 

3 * R^max = The approximate resistance under maximum 

steady state current conditions. 

4 Max Operating Temp = All Rodan Surge-Gard devices 
are rated for operation to a maximum ambient temperature of 
65°C. If your application requires operation above 65°C am¬ 
bient, please consult Rodan’s applications engineering de¬ 
partment. 


5 Recovery Time = Since Rodan Surge-Gards self-heat 
due to current flow, which In turn causes a reduction in their 
resistance, the devices require cool-down time after power is 
removed. The cool-down time allows the resistance to in¬ 
crease sufficiently to provide the required inrush current 
limiting. This time varies with the particular device, mounting 
method and ambient temperature. Usually, a one minute 
cool-down period is adequate. Selection of capacitor bleeder 
resistors which will provide a one minute or so bleed down 
time can eliminate the cool down time requirement. 


APPLICATIONS 

If the resistance of one Surge-Gard does not 
provide sufficient inrush current limiting for 
your application, two or more may be used in 
series or in separate legs of the supply circuit. 
Surge-Gards cannot be used in parallel since 
one unit will tend to conduct nearly all the 
current available. Suige-Gards may be used 
in the AC (Point A or B) or the DC (Point C or 
D) locations in the circuit. 



PREFORMED INSIDE AND OUTSIDE LEAD BENDS OPTIONAL. CONTACT factory FOR PART NUMBERS. 



.1" NOM 



Shorter leads can be supplied upon request 
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SILICON PTC THERMISTORS 

DESCRIPTION 

The positive temperature coefficient of resistance is very large: ap¬ 
proximately 0.7%/°C, making these units ideal for use In temperature- 
compensating and sensing applications. Just a few such applications 
include amplifiers, power supplies, transducers, telemetry, com¬ 
puters, magnetic amplifiers, thermometry, meteorology, temperature 
regulation and overtemperature protection. Lead material other than 
standard, such as weldable nickel or gold plated, is available on 
request. 

MINIATURE PROBE—DUlOO GLASS TYPE—DG125 


m 



MIL-APPROVED SERIES 



THERMALLY CONDUCTIVE EPOXY 


MOLDED TYPES—DS125, DS200, DS250 TRANSISTOR TYPE—DC125 



0.020 

±0.002 

TINNED DUMET 



BLACK BODY WITH 
WHITE MARKING 


BLACK BODY 
WITH WHITE 
MARKING 


TYPE 

A 

B 

DS125 

DS200 

DS250 

0.406 ±0.015 
0.406 ±0.015 
0.585 ±0.015 

0.140 ±0.015 
0.140 ±0.015 
0.200 ±0.015 


0.015 ± 0.002—ei-j 

“^±0 




0.320 



± 0.010 

1 

., 


i_ 

1 

_ 

0.245 — 


T 

± 0.010 

0.034 



± 0.005 TINNED DUMET 


Rodan’s PTC thermistors are designed and 
built to withstand all environmental conditions 
required by the most stringent Mil specs. 
They meet or exceed all requirements of MIL- 
T-23648A for Positive TC Thermistors. 

RTH 42 Per MIL-T-23648A/19. Glass, her¬ 
metically-sealed type, similar to DG 
125 series above. 

RTH 22 Per MIL-T-23648/9. Molded style, 
similar to DS 200 series above. 


ELECTRICAL SPECIFICATIONS 


PART 

NUMBER 

WATTAGE 

RATING 

@ 

100«C 

STD 

RESISTANCE 

RANGE 

THERMAL 

TIME 

CONSTANT 

OPERATIONAL 

AMBIENT 

TEMPERATURE 

RANGE 

DS125 

0.125 

10 to 39,000 

34.8 

-65 to +150 

DS 200 

0.250 

10 to 39,000 

34.8 

-65 to +150 

(RTH22) 

0.250 

10 to 10,000 

34.8 

-65 to +150 

DS250 

0.250 

10 to 39,000 

54.0 

-65 to +150 

DG 125 
(RTH42) 

0.125 

10 to 10,000 

60.0 

-65 to +125 

DC 125 

0.125 

10 to 10,000 

54.0 

-65 to +125 

DU 100 

0.125 

10 to 10,000 

9.0 

-65 to +125 

UNIT 

WATTS 

Ohms 

Sec. Max 

<>c 


STANDARD RESISTANCE VALUES 


10 

27 

56 

150 

390 

820 

2200 

5000 

12 

33 

68 

180 

470 

1000 

2700 

5600 

15 

39 

82 

220 

500 

1200 

3300 

6800 

18 

47 

100 

270 

560 

1500 

3900 

8200 

22 

50 

120 

330 

680 

1800 

4700 

10,000 


Matched pairs or other resistance values available as special devices. 


MINI-SENSOR ™ HERMETICALLY SEALED 
NTC THERMISTORS 


K 1.25 ± .125 


.050 


.150 ^ 
±.010 


.070 ± .010 


A. 


^ T 


#24 AWG 
Solderable 

NOTE: Lead diameter uncontrolled within this area, typical. 


DESCRIPTION: 

Rodan® Mini Sensor thermistors are small, rugged, hermetically 
sealed, glass encapsulated (DO-35) devices which are especially 
useful in applications where extreme temperatures and severe en¬ 
vironmental conditions are encountered. 

Their high sensitivity makes them especially useful in applications 
such as temperature measurement, temperature control, liquid level 
indication, flow measurement and temperature compensation. 

These low cost devices exhibit excellent long term stability and re¬ 
peatability. 

Please contact the factory for additional information. 


ACCU-CURVE™ INTERCHANGEABLE THERMISTORS R-T CURVE MATCHED 
DESCRIPTION 

Rodan’s Accu-Curve thermistors are small, high quality, low cost, epoxy encapsulated, precision 
curve matched devices which are available in a variety of electrical parameters. They offer true 
interchangeability over wide temperature ranges and eliminate the need for individual circuit 
adjustments or padding. These thermistors provide highly accurate and stable temperature 
sensing capability for applications such as temperature measurement or compensation. 


SPECIFICATIONS 


Part 

Number 

Resistance* 

@25°C 

Temp. Tolerance 
Over Temp. Range 
(±°C) 

Temp. Range °C 

D.C.* 

Min. 

T.C.** 

ACC-001 

2,252 

CM 

d 

+1 

0-70°C 

1 

10 

ACC-002 

3,000 

±0.2 

O-TO^C 

1 

10 

ACC-003 

5,000 

±0.2 

0-70°C 

1 

10 

ACC-004 

10,000 

±0.2 

0-70°C 

1 

10 

ACW-005 

30,000 

±0.2 

O-YOX 

1 

10 

ACW-006 

50,000 

±0.2 

0-70°C 

1 

10 

ACW-007 

100,000 

±0.2 

0-70°C 

1 

10 


EPOXY 

COATED 


, COATED / 

i— i / 

.095" MAX. . . . 


.008" DIA. TINNED COOPER 
ALLOY LEADS 


f 


The above device can be supplied to a wider 
range of specifications. Please contact the 
factory for requirements not listed. 
^DISSIPATION CONSTANT represents the 
amount of power required to raise the tem¬ 
perature of a thermistor 1°C above its am¬ 
bient, expressed in milliwatts. 

**TIME CONSTANT, expressed in seconds, 
is the time required for a thermistor dissipat¬ 
ing zero power to change 63% of the dif¬ 
ference between its initial temperature value 
and that of a new impressed temperature en¬ 
vironment. 
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STANDARD PTC THERMISTORS 

TYPICAL APPLICATIONS 

• Over-temperature Protection * Terfiperature Compensation 

• Arc Suppression • Time Delay • Liquid Level Sensing 

• Air Flow Sensing • Automatic Color TV Degaussing 

• Non-Destructive Fusing • Self-Regulating Heaters 

• Single Phase Motor Starting 




Base 

Resistance 

Switch 

Maximum 

Operating 

Dissipation 

Time 

Heat 

Capacity 

Reference Dimension (in.) 

Part Number 

Rj, @ 25X 
(a) ±30% 

Temp. 

Tsrc) 

Voitage 

V 

•max 

Constant 

Dc (mW/“C) 

Constant 

(Sec.) 

He 

(Watt-Sec./“C) 

D 

T 

s 

Lead 
D\L (in.) 

SL5003D-1R8-120 

1.8 

120 

20 

12 

50 

.29 

0.50 

0.03 

0.30 

0.025 

SL5004D-2R0-120 

2 

120 

25 

14 

50 

.39 

0.50 

0.04 

0.30 

0.032 

SL4005D-5RO-110 

5 

110 

25 

10 

45 

.31 

0.40 

0.05 

0.30 

0.025 

SL3505D-7R5-120 

7.5 

120 

50 

9 

40 

.24 

0.35 

0.05 

0.25 

0.020 

SL5510D-100-110 

10 

110 

132 

16 

90 

1.19 

0.55 

0.10 

0.30 

0.025 

SL2505D-200-120 

20 

o 

CM 

50 

7 

30 

.12 

0.25 

0.05 

0.20 

0.020 

SL5010D-250-065 

25 

65 

132 

15 

80 

.98 

0.50 

0.10 

0.30 

0.025 

SL4010D-500-110 

50 

110 

132 

12 

60 

.63 

0.40 

0.10 

0.30 

0.025 

SL2OJ06D-1O1-O4O 

100 

40 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL2005D-101-050 

100 

50 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL2005D-101-060 

100 

60 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL2005D-101-070 

100 

70 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL2005D-101-080 

100 

80 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL2005D-101-Q90 

100 

90 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL2005P-101-100 

100 

100 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

8120050-101^10 

100 

110 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL30100-101-110 

100 

110 

132 

8 

45 

.35 

0.30 

0.10 

0.25 

0.020 

SL20050-101-120 

100 

120 

50 

6 

30 

.08 

0.20 

0.05 

0.20 

0.020 

SL20080-251-120 

250 

120 

150 

6 

30 

.13 

0.20 

0.08 

0.20 

0.020 

SL20100-501-120 

500 

120 

250 

6 

30 

.16 

0,20 

0.10 

0.20 

0.020 

SL20100-102-110 

1000 

110 

300 

6 

30 

.16 

6.20 

0.10 

0.20 

0.020 

SL20120^52-110 

1500 

110 

350 

6 

30 

.19 

0.20 

0.12 

0.20 

0.020 


CONFIGURATIONS 

Standard —.j r- 



•Other lead lengths available ^'^SIDE KINK) ^OUTSIDE KiNK) 


The values for dis¬ 
sipation constant and 
time constant are for 
reference only. 
Mounting method 
and environmental 
conditions can affect 
these parameters. 


PTC SURFACE MOUNT OVERTEMPERATURE 
PROTECTORS t osar. 0.0-^ 

,—U—!—J 


OVER CURRENT PROTECTORS 

The PTC over current protector is cbnnected in series with the load 
which is to be protected. During normal operating conditions, the PTC 
remains in its low resistance state resulting in negligible attenuation to 
current flow. When a short circuit or over-current condition occurs, the 
PTC will switch into its high resistance state thereby limiting the current 
flow in the circuit to a point well below the normal operating level. When 
the fault condition is removed, the PTC will return to its low resistance 
state allowing the current flow tb recover to its normal level. Ketema- 
Rodan Division produces over-current protectors for a whole range of 
load protection applications. 


TYPICAL APPLICATIONS 

• Telephone Line Fault Protection • Transformer Protection < 
Motor Protection • Transistor Protection • Speaker Protection 

FEATURES 

• Fast Switching • No Contacts 

• No Electrical Noise • Automatic Operation 

• Virtually Unlimited Life • Efficient 

• Self Resetting 



Base Resistance 


Maximum* 

Minimum** 

Switch 

Heat 

Dissipation 


Lead 

Part Number 

(Ohms) 

Toierance (±) 

Maximum 

Voitage 

Continuous 
Current (Amps) 

Switching 
Current (Amps) 

Temp. 

CC) 

Capacity 

(Watt-Sec./"C) 

Constant 

(mW/°C) 

Maximum 
Dia. (In.) 

Dia. 

(In.) 

SP5504D-1R0-120 

1 1 20% 

15 

0.60 

1.30 

120 

.48 

13 

0.60 

.032 

SP5064D-2RO-120 

2 

20% 

25 

0.44 

.900 

120 

.39 

12 

0.55 

.032 

SP400r4D-3R3-120 

3.3 

30% 

25 

.300 

.690 

120 

.25 

10 

0.45 

.025 

SP6709D-4R7-110 

4.7 

20% 

132 

.290 

.650 

110 

1.59 

16 

0.70 

.032 

S^004D-5R0-110 

5 

20% 

25 

.220 

.500 

110 

.25 

10 

0.45 

.025 

SP3505D-7R5-120 

7.5 

30% 

50 

.180 

.400 

120 

.24 

8 

0.40 

.020 

SP5$1.0D-100-110 

10 

30% 

132 

.170 

.430 

110 

1.19 

13 

0.60 

.025 

SP3505D-100-120 

10 

30% 

50 

.150 

.350 

120 

.24 

8 

0.40 

.020 

SP2505D-200-120 

20 

30% 

50 

.095 

.215 

120 

.12 

6 

0.30 

.020 

SP3510D-300-110 

30 

30% 

132 

.075 

.190 

110 

.48 

8 

0.40 

.020 

SP3010D-500-110 

50 

30% 

132 

.055 

.140 

110 

.35 

7 

0.35 

.020 

SP3010D-101-110 

100 

30% 

132 

.040 

.100 

ilo 

.35 

7 

0.35 

.020 

$P2008D-251-120 

250 

30% 

150 

.028 

.070 

120 

.13 

7 

0.25 

.020 

SP2010D-501-120 

500 

30% 

250 

.020 

.050 

120 

.16 

7 

0.25 

.020 

SP2010D-102-110 

1000 

30% 

300 

.012 

.032 

110 

.16 

7 

0.25 

.020 

SP2012D-152-110 

1500 

30% 

350 

.010 

.026 

110 

.19 

7 

0.25 

.020 


‘Maximum Continuous Current (Ice)—The maximum amount of current, expressed in AMPS, the PTC must be capable of passing without switching into its high resistance state. 
“Minimum Switching Current (Is)—The minimum amount of current, expressed in AMPS, required to switch the PTC into its high resistance state. 

The values for minimum switching current and maximum continuous current are for reference only. Mounting method and environmental conditions can affect these parameters. 
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NTC (Negative Temperature 
Coefficient) thermistors 
decrease in resistance as 
temperature increases. Their 
maximum operating temperature 
is 125° C. Zero-power resistance 
values at 25° Grange from 10 a to 
250K a ; other values upon 
request. Disc thermistors are available with various 
coatings, lead styles, and resistance tolerances. 
Contact Keystone Thermistor Engineering or write 
for catalog T787. 




n 


1 ' 2 " min. 

1 

D — 


c 




Keystone Thermistors are distributed by 


Allied Electronics 1-800-228-6705 

Newark Electronics 

312-638-4411 

SIN-TEC Electronics 1-800-526-5960 
(lnN.J.) 201-996-4093 

Digi-Key Corp. 

1-800-344-4539 


DISC TYPE THERMISTORS 
WITH CROSSED LEADS 


KCC TYPE 

Ho@ 

25°C 

lin 

Tol. 

A 

lln.) 

B 

iin.| 

c 

|in.) 

D 

lAWGI 

Oissipition 

Constant 

|mW/°C) 

Risistt 

Ratio 

Temp. Coif. 
@25°C 
rQ/°C) 

RL1004-65.6-59-D1 

100 

20 

0.110 

0.120 

0.100 

26 

2.5 

5.6 

-3.42 

RL1003-312-73-01 

500 

10 

0.110 

0.110 

0.100 

26 

2.5 

6.9 

-3.83 

RL1007-624-73-D1 

1.000 

10 

0.110 

0.150 

0.100 

26 

2.8 

6.9 

-3.83 

RL1003-1157-95-01 

2.000 

10 

0.110 

0.110 

0.100 

26 

2.8 

9.2 

-4.43 

RL1003-1746-97-01 

3.000 

10 

0.110 

0.110 

FF 

26 

2.5 

9.1 

-4.40 

RL1004-2910-97-01 

5.000 

10 

0.110 

0 . 120 ' 

0.100 

26 

2.5 

9.1 

-4.40 

RL1009-5820-97-01 

10.000 

10 

0.110 

0.170 

0.100 

26 

3.0 

9.1 

-4.40 

RL1005-5744-103-01 

10.000 

10 

0.110 

0.130 

0.100 

26 

2.5 

9.6 

-4.49 

RL1007-13.8K-120-01 

25.000 

10 

0.110 

0.150 

0.100 

26 

2.8 

11.4 

-4.84 

RL1003-26.7K-140-01 

50.000 

10 

0.110 

0.110 

0.100 

26 

2.5 

12.9 

-5.08 

RL1006-53.4K-140-01 

100.000 

10 

0.110 

0.140 

0.100 

26 . 

2.7 

12.9 

-5.08 

RL1004-1047K-155-01 

200.000 

10 

0.110 

0.120 

0.100 

26 

2.5 

13.8 

-5.23 

RL1006-135.2K-138-01 

250,000 

Ifl 

0.110 

0.140 

0.100 

26 1 

2.7 

12.1 

-4.96 

RL2004-16.4-59-01 

WE 



[213 


0 

6.5 

Bi 

-3.42 

RL2007-32.8-59-01 

50 



Qgi] 


0 

6.5 

Bi 

-3.42 

RL2003-62.4-73-01 


o 


Qgj] 


El 

6.5 

Bl 

-3.83 

RL2006-125-73-01 


o 


QQ 


El 

6.5 

Ba 

-3.83 

RL2008-187-73-01 


11 


Qg] 


El 

6.5 

BH 

-3.83 

RL2003-289-95-01 


11 


12^ 


El 

6.0 

ma 

-4.43 

RL2004-582-97-01 


IB 

0^ 

Qgj] 


El 

6.5 

ma 


RL2007-1164-97-01 


10 

0.220 



El 

6.5 

ED 


RL2006-1600-103-01 


10 

0.220 



24 

6.5 

■B 

-4.49 

RL2005-2203-120-01 


10 

0.220 

023 


24 

6.5 


-4.84 

RL2006-2753-120-01 


IB 

10^ 

31^ 


El 

6.5 

■lil 

-4.84 

RL2012-5506-120-01 

Mim 

IB 

QIQ 

023 


El 

7.2 

HQ 

-4.84 

RL2006-13.3K-140-01 

gam 

IB 


[2Q 

I2Q 

El 

6.5 

12.9 


RL2005-27K-138-01 

mm 

IB 


023 

031 

El 

6.5 

12.1 

-4.96 

RL2P08-52.3K-155-01 


Q 

0.220 

0.170 

Qg 

24 

6.5 

IQ 

-5.23 

RL3004-6.56-59-01 

10 

20 


0.13P 

0.250 

24 

7.0 

5.6 

-3.42 

RL3504-31.2-73-01 

50 

10 

0.370 

0.130 

0.250 

24 

7.5 

6.9 

-3.83 

RL3006-59.4-85-01 

100 

'IT 

0.320 

0.150 

0.250 

24 

7.2 

8.4 

-4.23 

RL3004-144-95-01 

250 


0.320 

0.130 

0.250 

24 

7.0 

9.2 

-4.43 

RL3004-291-97-01 

500 

10 

0.320 

0.130 

0 

24 

7.0 

9.1 

-4.40 

RL3005-574-103-01 

1.000 

10 

0 

0.130 

0.250 

24 

7.0 

9.6 

-4.49 


fResistance Ratio: Ratio of zero-power resistance @ 0°C to zero-power resistance @ 50°C. 


INRUSH CURRENT LIMITERS 



The circuit diagram above displays a typical way to 
limit Inrush current. 


Protection against extremely high peak inrush cur¬ 
rent, especially In AC/DC switching power supp¬ 
lies, Is now available with Keystone Inrush Current 
Limiters. These special NTC thermistors effectively 
control surge currents because the thermal time 
constant of the current limiter is longer than the 
electrical time constant (RC) of the thermistor and 
the capacitor. 

All inrush current limiters are Insulated with a pro¬ 
tective coating. 


CARBON COMPANY 

Thermistor Division, St Marys, PA 15857 

814-781-1591 • Telex 91-4517•FAX 814-781-7648 



Type 

R. @ 25 C 
t 25% 

(11) 

Max.* Steady 
State Current 
(amps) 

Nominal 
Resistance @ 
(max (U) 


B 

max. 

(in.) 



CL-10 


12 

0,03 

0.770 

0.220 

0.328 

18 

ESH 


8 

0.04 

0.550 

0.210 

0.328 

18 

EESH 


8 

006 



0.328 

18 

CL-40 


6 

0.11 

0.770 


0.328 

18 

CL-50 


5 

0 16 

0.770 


0.328 

18 

CL-60 

10 

5 

0.18 

0.770 

0.220 

0.328 

18 

CL-70 

16 

4 

0.27 

0.770 

0.220 

0.328 

18 

CL-00 

47 

3 

0.49 

0.770 

0.220 

0.328 

18 

CL-90 

120 

2 

1 18 

0.930 

0.220 

0.328 

18 

CL-100 

0.5 

16 

0 02 

0.930 

0.220 

0.328 

18 

CL-110 

10 

3.2 

0 18 

0.400 

0.170 

0.250 

24 

CL-120 

10 

1.7 

0.34 

0.400 

0.170 

0.250 

24 

CL-130 

50 

16 

0.76 

0.450 

0.170 

0.250 

24 

CL-140 

50 

1.1 

0.89 

0.450 

0.170 

0.250 

24 

CL-150 

5 

4.7 

0.11 

0.550 

0.180 

0.328 

22 

CL-160 

5 

2.8 

0.20 

0.550 

0.180 

0.328 

22 

CL-170 

16 

2.7 

0.33 

0.550 

0.180 

0.328 

22 

CL-180 

16 

1.7 

0.49 

0.550 

0.180 

0.328 

22 

CL-190 

25 

2.4 

0.41 

0.550 

0.180 

0.328 

22 

CL-200 

25 

1.7 

0.49 

0.550 

0.180 

0.328 

22 


•These values are suggested maximums based upon a 25° C ambient, no air flow 
environment with the thermistor mounted V 2 " from the circuit board. 

Contact Keystone Engineering to discuss Iss ratings with air flow. 
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GLASS ENCAPSULATED 
THERMISTORS 


. AWG 24 


STYLE I 




__..... 


' 




0.155 

V H 

. t 

• / 

rnax! 


, 


-1.25' ±0:10' 


Temperature Range; -50®C to +204®C Time Constant; 3 sec. 
Dissipation Constant; 2.0 mW/°C Tolerance; ±10% @ 25®C 


STYLE 11 (SURFACE MOUNT) 




DUMMET CONTACTS (2) 


NOTE FOR KCC TYPE FOR STYLE II DELETE AL PREFIX AND ADD GlOO SUFFIX 


Keystone glass encapsulated NTC thermistors are tiny pellets of thermistor material hermet¬ 
ically sealed in glass bodies with a controlled amount of selected atmosphere. The hermetic 
seal makes these parts extremely stable in applications up to 204°C (400°F). 


RESISTANCE/TEMP6RArURE CHARACTERISTICS 


Type 

Ro@25^ 

0 

Temp. Coef. 
@25*C 
(%/«C) 

Material 

AL03006-624-73-G1 

IK 

-3.83 

GE73 

AL03006-1248-73-G1 

2K 

-3.83 

GE73 


3K 

-3.85 

GE76 


4K 

-3.85 

GE76 

AL03006-3079-76-G1 

5K 

-3.85 

GE76 

AL03006-5818-$7-G1 

10K 

-4.41 

GE97A 

AL03006-11.7K-98-G1 

20K 

-4.34 

GE98 


30K 

-4.34 

GE98 


50K 

-4.32 

GE97B 


100K 

-4.32 



50bk 

-4.99 

GE138 


IM 

-5.07 

GE145 

AL03006-2.6M-164-G1 

5M 

-5.26 

GE164 


PTC SURFACE-MOUNT OVERTEMPERATURE PROTECTORS 


Positive Temperature Coefficient (PTC) thermistors ^ act as solid- 
state switches. A typical application of these surface mount units 
is to prevent destruction of a power transistor. 

The PTC Sensor is mechanically mounted to the power transistor 
package. The PTC thermistor measures the surface temperature 
of the transistor. When the temperature of the transistor case 
reaches a critical point, the PTC switches and turns off the drive cir¬ 
cuitry for the transistor. This action prevents its destruction. Then, 
as the transistor cools, so does the thermistor, automatically reset¬ 
ting itself to once again guard the power transistor. 


Specifications 

1. Resistance @ 25®C: 100Q ± 30% (70fi — 1300). 

2. Transition temperature per table is defined as the temperature 
at which the measured resistance is two times the minimum 
resistance. 

3. Maximum voltage that can be applied to the device in DC or 60Hz 
sinusoidal wave form AC is 30 volts. 

4. Maximum operating temperature 140®C. 

5. Dielectric withstand between PTC element and aluminum tab is 
50 VDC min. 

6. Basic construction: .200" dia. x .060" thk. PTC disc with radial 
leads attached to an anodized aluminum tab. 

7. Physical design — per drawing. 

8. Optional resistance values, switch temperatures and physical 
designs are available upon request. 


Keystone also manufactures: 

Thermistor Probes • Linistor® 
Assemblies • Glass Beads • Glass 
Probes • Rod-type, Surface-mount, 
Hi-Temp, Cryogenic and Precision 
Thermistors 

Phone for information. 


PTC SURFACE TEMPERATURE SENSORS 


lype Number 

Ihinsition Temp. X (Ref.) 

RL2006-100-30-30-PT1 

30 

RL2006-100-40-30-PT1 

40 

RL2006-100-50-30-PT1 

50 

RL2006-100-60-30-PT1 

60 

RL2006-100-70-30-PT1 

70 

RL2006-100-80-30-PT1 

80 

RL2006-100-90-30-Fri 

90 

RL2006-100-100-30-PT1 

100 

RL2006-100-110-30-PT1 

110 

RL2006-100-120-30-PT1 

120 




Thermistor Division, St. Marys, PA 15857 
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PTC — POSITIVE TEMPERATURE 
COEFFICIENT THERMISTORS 



Positive Tem¬ 
perature Coef¬ 
ficient (PTC) 
thermistors are 
characterized 
by an extremely 
large resist¬ 
ance change in 
a small temper¬ 
ature span. The figure at left depicts a gen¬ 
eralized resistance temperature plot for a 
PTC. The temperature at which the resist¬ 
ance begins to increase rapidly is referred to 
as the transition temperature. This point can 
be changed from below 0° C to above 160® C. 


TYPICAL PTC APPLICATIONS 

• Automatic Color TV Degaussing • Air 
Flow Measurement • Non-Destructive 
Fuse • Single Phase Motor Starting • 
Liquid Level Sensing • Combination 
Heater-Thermostat • Arc Suppression • 
Time Delay Fusing. 


For detailed application notes, write for 
Catalog T787. 


Operating 

Voltage 

VoP 

Type Number 

Ro'^25“C 

±30% 

(Q) 

Ihineition 

Teni^ratura 

(“C) 

Retarance Dimensions (In.) 

Dissipationt 

Constant 

6 

(mW/®C) 

Timet 

Constant 

(Sec.) 

Fig. 

No. 

A 

B 

c 

D 

E 


RL5505-1-120-12-PTO 

1 

120 

0.55 

0.05 

1.5 

0.33 

0.032 

14.0 

50 

A 


RL5305-2-120-12-PTO 

2 

120 

0.53 

0.05 

1.5 

0.33 

0.032 

14.0 

50 

A 


RL3005-10-120-12-PTO 

10 

120 

0.30 

0.05 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3005-25-120-12-PTO 

25 

120 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 

20 

RL5505-2.5-120-20-PTO 

2.5 

120 

0.55 

0.05 

1.5 

0.33 

0.032 

14.0 

50 

A 


RL5505-5-120-20-PTO 

5.0 

120 

0.55 

0.05 

1.5 

0.33 

0.032 

14.0 

50 

A 


RL3006-20-120-25-PTO 

20 

120 

0.30 

0.06 

1.5 

0.25 

0.025 

7.0 

35 

A 


RL3006-50-30-25-PTO 

50 

30 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-40-25-PTO 

50 

40 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-50-25-PTO 

50 

50 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-60-25-PTO 

50 

60 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-70-25-PTO 

50 

70 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-80-25-PTO 

50 

80 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-90-25-PTO 

50 

90 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-100-25-PTO 

50 

100 

0.30 

0.06 

1.5 

0.25 

p.020 

7.0 

35 

A 


RL3006-50-110-25-PTO 

50 

110 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL3006-50-120-25-PTO 

50 

120 

0.30 

0.06 

1.5 

0.25 

0.020 

7.0 

35 

A 


RL5506-5-65-50-PTO 

5 

65 

0.55 

0.06 

1.5 

0.33 

0.032 

14.0 

50 

A 


RL5506-10-110-50-PTO 

10 

110 

0.55 

0.06 

1.5 

0.33 

0.032 

14.0 

50 

A 

50 

RL5510-20-110-50-PTO 

20 

110 

0.55 

0.10 

1.5 

0.33 

0.032 

15.0 

80 

A 


RL4010-50-n0-50-PTO 

50 

110 

0.40 

0.10 

1.5 

0.33 

0.025 

12.0 

60 

A 


RL7510-10-120-120-PTO 

10 

120 

0.75 

0.10 

1.5 

0.33 

0.020 

20.0 

90 

A 

190 

RL6010-20-120-120-PTO 

20 

120 

0.60 

0.10 

1.5 

0.33 

0.032 

18.0 

90 

A 


RL5510-25-65-120-PTO 

25 

65 

0.55 

0.10 

0.5 

0.33 

0.025 

15.0 

90 

B 


RL4510-50-120-120-PTO 

50 

120 

0.45 

0.10 

1.5 

0.33 

0.025 

12.0 

70 

A 

OACl 

RL5515-50-65-240-PTO 

50 

65 

0.55 

0.15 

1.5 

0.33 

0.032 

17.0 ■ 

80 

A 

A U 

RL6015-100-120-240-PTO 

100 

120 

0.60 

0.15 

1.5 

0.33 

0.032 

18.0 

90 

A 


RL3020-1500-100-240-PTO 

1500 

100 

0.30 

0.20 

1.5 

0.25 

0.020 

12.0 

60 

A 


t The values for dissipation constant and time constant are for reference only. Actual values are a function of method of mounting, air flow, and other factors which affect the PTCs ability 
to dissipate heat. Contact Keystone Engineering for further information. 

' Represents standard lead configurations. Other lead styles shown are available lor custom made thermistors. 



CARBON COMPANY 


Thermistor Division, St Marys, PA 15857 

814'781'1591 • Te/ex 91-4517 • FAX 814-781-7648 


Keystone Thermistors are distributed by 

Allied Electronics 1-800-228-6705 Newark Electronics 312-638-4411 

SIN-TEC Electronics 1-800-526-5960 Digi-Key Corp. 1-800-344-4539 

(InN.J.) 201-996-4093 



NOTE: 1. Operating Voltage: D C. or 6 OH 2 A C. (for higher voltage req. — contact factory). 

2. The specifications and configurations shown above are typical of standard items. Special 
characteristics, designs and alternate physical sizes are available upon request. 


PTC RESETTABLE FUSES 


Typical applications for PTC fuses: 

• Telephone line fault protection 

• Fuse for Intermittent solenoids 

• Over-current protection for transformers 

• Locked rotor protection for FHP motors 

Minimum Limit Current — The minimum 
amount of current required by the PTC to 
guarantee switching at the minimum 
ambient temperature. 

Maximum Limit Current — The maximum 
amount of current the PTC must be able to 
pass without switching at the maximum 
ambient temperature. 


Operat¬ 

ing 

VoHage 

Vop 

No Load 
Resistance 
@25X(±20%) 

(Ji) 

Type Number 

Minimum Limit| 
Current (amps) 

Maximum Limitf 
Currant (amps) 

^TR 

(Ref.) 

VC) 

Heat 

Capacity 

(Watt-Sec/C) 

Oiss.t 

Const. 

(mW/C) 

Max. 

Dia. 

(in.) 

OX 

20°C 

30X 

S5°C 


1 

RL5305-1-110-12-PTF 

1.30 

1.20 

0.80 

0.60 

110 

0.5 

14.0 

0.60 


5 

RL4005-5-110-12-PTF 

0 44 

0.37 

0.29 

0.20 

110 

03 

10.0 

0.45 

12 

10 

RL3005-10-110-12-PTF 

0.33 

0.30 

0.20 

0.16 

110 

0.2 

7.0 

0.35 


25 

RL2505-25-110-12-PTF 

0.23 

0.19 

0.13 

0.09 

110 

0.1 

6.0 

0.32 


5 

RL5506-5-110-50-PTF 

0.55 

0.50 

0.30 

0.25 

110 

0.7 

14.0 

060 


10 

Rl,4006-10-110-50-PTF 

0.30 

0.27 

0.18 

0.16 

110 

0.4 

10.0 

0.45 

50 

50 

RL5310-50-110-50-PTF 

0.23 

0.20 

0.11 

0.10 

110 

1.1 

15.0 

0.60 


100 

RL3810-100-110-50-PTF 

0.10 

0.09 

0.06 

0.05 

110 

0.5 

12.0 

0.42 


10 

RL7510-10-110-120-PTF 

0.39 

0.36 

0.25 

0.17 

110 

22 

20.0 

0.80 

120 

50 

RL4510-50-110-120-PTF 

0.16 

0.15 

0.09 

0.07 

110 

0.7 

14.0 

0.50 


100 

RL3510-100-110-120-PTF 

0.09 

0.08 

0.06 

0.04 

110 

0.5 

11.0 

0.40 


fThe values for minimum and maximum limit current and dissipation constant are for reference only Actual values are a function of method of mounting, air flow, and 
other factors which affect the PTCs ability to dissipate heat Contact Keystone engineering for further information 


PTC HEATERS 



Typical applications for PTC heaters: 

• Contact lens cleaner kits 

• Medical equipment 

• in-line diesel fuel heaters 

• Temperature stabilization of 
electronic components 



Type Number 

No Load 
Resistance 
@ 25C 
(Ref.) 

(li) 

Transition 

Temperature 

(Ref.) 

(C) 

■ 

■ 

Typicai Operating 

Temperature 
Minimum Heat 
Sinkingt 

C 



200 

15 

0.68 

0.08 

50 



20 

120 ’ 

0.60 

0.08 

160 

24 


20 

140 

0.60 

0.08 

180 



40 

110 

0.60 

0.08 

130 


5510-100-120-120-PTH 

100 

120 

0.60 

0.12 

160 

120 

5510-200-110-120-PTH 

200 

110 

0.60 

0.12 

140 


5510-150-140-120-PTH 

150 

140 

0.60 

0.12 

180 


6315-250-120-240-PTH 

250 

120 

0.68 

0.18 

160 

240 

5520-250-140-240-PTH 

250 

140 

0.60 

0.23 

180 


6315-500-110-240-PTH 

500 

110 

0.68 

0.18 

140 


tMeasured at 25°C ambient. PTC mounted in small spring clip 
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MATERIALS ELECTRONIC PRODUCTS CORP. 

994 SPRUCE ST, TRENTON, NJ 08648 USA 
TELEPHONE (609) 393-4178/TELEX 843314 
FAX (609) 393-9461 


SOLID STATE COOLING 
WITH THERMOELECTRICS 


Thermoelectric (Peltier) Heat Pump 

Thermocouples constructed of N $ P elements of 
highest grade bismuth telluride in form of oriented 
polycrystalline ingots. Ingot ends spidered to copper 
bus bars interfaced with ceramic plates, affording good 
mechanical integrity, high dielectric strength and 


Module Specifications 

thermal conduction. Temperature range, —150°C 
to +80®C. Solid state construction. Both hot and cold 
faces lapped flat, TYPE L. Both faces metallized and 
tinned, TYPE TT. Hybrid, hot face tinned, cold face 
lapped, TYPE TL. 


Catalog 

Number 

1 Max 
Ampe 

Hot Face Th = 25°C 

Universal Multipliers 

Dimensions, mm 

N 

No. of 
Couples 

G 

Geometry 

Factor 

GxN 

QMax 

Watts 

VMax 

Volts 

AT Max 
X 

A 

B 

C 

d(®) 


CP 1.0- 7-06 L 

3.0 

1.4 

0.85 

67 

7 

0.060 

0.42 

8 

8 


3.6 


CP 1.0- 17-06L 

3.0 

3.4 

2.06 

67 

17 

0.060 

1.02 

12 

12 


3.6 


CP 1.0- 31-06L 

3.0 

6.3 

3.75 

67 

31 

0.060 

1.86 

15 

15 


3.6 


CP 1.0- 63-06L 

3.0 

12.7 

7.62 

67 

63 

0.060 

3.78 

15 

30 


3.6 


CP 1.0- 71-06L 

3.0 

14.4 

8.60 

67 

71 

0.060 

4.26 

23 

23 


3.6 


CP1.0-127-06L 

3.0 

25.7 

15.4 

67 

127 

0.060 

7.62 

30 

30 


3.6 


CP 1.0- 7-05L 

3.9 

1.8 

0.85 

67 

7 

0.078 

0.55 

8 

8 


3.2 


CP 1.0- 17-05L 

3.9 

4.5 

2.06 

67 

17 

0.078 

1.33 

12 

12 


3.2 


CP 1.0- 31-05L 

3.9 

8.2 

3.75 

^7 

31 

0.078 

2.42 

15 

15 


3.2 


CP 1.0- 63-05L 

3.9 

16.6 

7.62 

67 

63 

0.078 

4.91 

15 

30 


3.2 


CP 1.0- 71-05L 

3.9 

18.7 

8.60 

67 

71 

0.078 

5.54 

23 

23 


3.2 


CP1.0-127-05L 

3.9 

33.4 

15.4 

57 

127 

0.078 

9.90 

30 

30 


3.2 


CP 1.4-127-101(1) 

3.9 

33.4 

15.4 

70 

127 

0.078 

9.90 

40 

40 


4.7 


CP 1.4- 3-06L 

6.0 

1.2 

0.36 

67 

3 

0.12 

0.36 

5 

10 


3.8 


CP 1.4- 7-06L 

6.0 

2.8 

0.85 

67 

7 

0.12 

0.84 

10 

10 


3.8 


CP 1.4- 11-06L 

6.0 

4.4 

1.33 

67 

11 

0.12 

1.32 

10 

15 


3.8 


CP 1.4- 17-06L 

6.0 

6.9 

2.06 

67 

17 

0.12 

2.04 

15 

15 


3.8 

111 

CP 1.4- 31-06L 

6.0 

12.5 

3.75 

67 

31 

0.12 

3.72 

20 

20 


3.8 


CP 1.4- 36-06L 

6.0 

14.2 

4.24 

67 

35 

0.12 

4.20 

15 

30 


3.8 

oc 

CP 1.4- 71-06L 

6.0 

28.7 

8.60 

67 

71 

0.12 

8.52 

30 

30 


3.8 

(0 

CP1.4-127-06L 

6.0 

51.4 

15.4 

67 

127 

0.12 

15.24 

40 

40 


3.8 

0. 

CP 1.4- 3-045L 

8.5 

1.6 

0.36 

65 

3 

0.17 

0.51 

5 

10 


3.3 

o 

CP 1.4- 7-045L 

8.5 

3.8 

0.85 

65 

7 

0.17 

1.19 

10 

10 


3.3 


CP 1.4- 11-045L 

8.5 

5.6 

1.33 

65 

11 

0.17 

1.87 

10 

15 


3.3 


CP 1.4- 17-045L 

8.5 

9.2 

2.06 

65 

17 

0.17 

2.89 

15 

15 


3.3 


CP 1.4- 31-045L 

8.5 

16.8 

3.75 

65 

31 

0.17 

5.27 

20 

20 


3.3 


CP 1.4- 35-045L 

8.5 

19.0 

4.24 

65 

35 

0.17 

5.95 

15 

30 


3.3 


CP 1.4- 71-045L 

8.5 

38.5 

8.60 

65 

71 

0.17 

12.07 

30 

30 


3.3 


CP1.4-127-046L 

8.5 

68.8 

15.4 

65 

127 

0.17 

21.60 

40 

40 


3.3 


CP2 - 71-10L(1) 

9.0 

43.1 

8.60 

70 

71 

0.18 

12.78 

44 

44 


5.6 


CP 2 - 3-06L 

14.0 

2.8 

0.36 

67 

3 

0.28 

0.84 

8 

15 


4.6 


CP 2 - 7-06L 

14.0 

6.6 

0.85 

67 

7 

0.28 

1.96 

15 

15 


4.6 


CP 2 - 15-06L 

14.0 

14.2 

1.82 

67 

15 

0.28 

4.20 

15 

30 


4.6 


CP 2 - 17-06L 

14.0 

16.0 

2.06 

67 

17 

0.28 

4.76 

22 

22 


4.6 


CP2 - 31-06L 

14.0 

29.3 

3.75 

67 

31 

0.28 

6.86 

30 

30 


4.6 


CP 2 - 49-06L 

14.0 

46.2 

5.93 

67 

49 

0.28 

13.72 

36 

36 


4.6 


CP2 - 71-06L 

14.0 

67.0 

8.60 

67 

71 

0.28 

19.88 

44 

44 


4.6 


CP 2.8- 32-06L 

24.0 

51.8 

3.87 


32 

0.48 

15.36 

40 

40 


5.0 


CPS - 31-10L 

39.6 

81.5 

3.75 

70 

31 

0.78 

24.18 

55 

55 


5.8 


CPS - 31-06L 

60.0 

125. 

3.75 

67 

31 

1.20 

37.20 

55 

55 


4.9 


FC0.45- 4-05L 

0.8 

0.22 

0.48 

67 

4 

0.016 

0.06 

1.8 

3.4 

3.4 

2.4 


FC0.45- 8-05L 

0.8 

0.43 

0.97 

67 

8 

0.016 

0.13 

3.4 

3.4 

5.0 

2.4 


FC 0.45-1 2-05L 

0.8 

0.65 

1.45 

67 

12 

0.016 

0.19 

3.4 

5.0 

5.0 

2.4 


FC 0.45-18-05L 

0.8 

0.97 

2.18 

67 

18 

0.016 

0.29 

5.0 

5.0 

6.6 

2.4 


FC 0.45-32-05L 

0.8 

1.72 

3.87 

67 

32 

0.016 

0.51 

6.6 

1 6.6 

8.3 

2.4 


FC0.45-66-05L 

0.8 

3.56 

7.98 

67 

66 

0.016 

1.06 

9.9 

9.1 

11.5 

2.4 


FC 0.6- 4-06L 

1.2 

0.32 

0.48 

67 

4 

0.024 

0.10 

2.2 

4.2 

4.2 

2.7 


FC 0.6- 8-06L 

1.2 

0.65 

0.97 

67 

8 

0.024 

0.19 

4.2 

4.2 

6.2 

2.7 

(0 

FC0.6- 12-06L 

1.2 

0.97 

1.45 

67 

12 

0.024 

0.29 

4.2 

6.2 

6.2 

2.7 

lU 

FC0.6- 18-06L 

1.2 

1.46 

2.18 

67 

18 

0.024 

0.43 

6.2 

6.2 

8.3 

2.7 


FC0.6- 32-06L 

1.2 

2.59 

3.87 

67 

32 

0.024 

0.77 

8.3 

8.3 

10.3 

2.7 

cc 

UJ 

FC0.6- 66-06L 

1.2 

5.34 

7.98 

67 

66 

0.024 

1.58 

12.3 

11.3 

14.4 

2.7 

0) 

FC 0.6- 4-05L 

1.5 

0.40 

0.48 

67 

4 

0.030 

0.12 

2.2 

4.2 

4.2 

2.4 

o 

FC0.6- 8-05L 

1.5 

0.81 

0.97 

67 

8 

0.030 

0.24 

4.2 

4.2 

6.2 

2.4 

u. 

FC0.6- 12-05L 

1.5 

1.21 

1.45 

67 

12 

0.030 

0.36 

4.2 

6.2 

6.2 

2.4 


FC0.6- 18-05L 

1.5 

1.82 

2.18 

67 

18 I 

0.030 

0.54 

6.2 

6.2 

8.3 

2.4 


FC0.6- 32-05L 

1.5 

3.23 

3.87 

67 

32 

0.030 

0.96 

8.3 

8.3 

10.3 

2.4 


FC0.6- 66-06L 

1.5 

6.67 

7.98 

87 

66 

0.030 

1.98 

12.3 

11.3 

14.4 

2.4 


FC 0.7- 4-05L 

2.0 

0.54 

0.48 

67 

4 

0.040 

0.16 

2.4 

4.7 

4.7 

2.4 


FC0.7- 8-05L 

2.0 

1.08 

0.97 

67 

8 

0.040 

0.32 

4.7 

4.7 

7.0 

2.4 


FC0.7- 12-05L 

2.0 

1.62 

1.45 

67 

12 

0.040 

0.48 

4.7 

7.0 

7.0 

2.4 


FC0.7- 18-05L 

2.0 

2.43 

2.18 

67 

18 

0.040 

0.72 

7.0 

7.0 

9.3 

2.4 


FC0.7- 32-05L 

2.0 

4.31 

3.87 

67 

32 

0.040 

1.28 

9.3 

9.3 

11.6 

2.4 


DIMENSIONS 



CP Series 

FC Series — Option One (2) (4) 



FC Series — Standard 



IjuijuU 


FC Series — Option Two (3) 


Notes: 

(1) Shown in largest size. Also avail¬ 
able in all smaller sizes listed 

in group that follows. 

(2) Option 1: Disregard Dim.C 

from table. 

Use Dim.C = Dim.A 

(3) Option 2: Dim.C = Dim.B 4-1.7 mm 
(FC 0.45); + 2.1 mm (FC 0.6); 

+ 2.3 mm (FC 0.7) 

(4) Option 1: Each size listed con¬ 
tains pne less thermocouple, “N.” 
Decrease N, GXN, Q and V 
accordingly. 

(5) Thickness(D,mm)forTypeL only. 


WIRE STANDARDS 


Module Type 

Wire Geuge 
(AWG) 

Length 

(mm/ln.) 

Insulation 

FC 0.45-ALL 

32 (SOLID) 

50/2.0 

None 

FC 0.6-ALL 

30 (SOLID) 

50/2.0 

None 

FC 0.7-ALL 

30 (SOLID) 

50/2.0 

None 

CP 1.0-ALL 

24 (STRANDED) ] 

114/4.5 

PVC 

CP 1.4-ALL 

18 (STRANDED) 

114/4.5 

PVC 


Module Type 

Wire Gauge 
(AWG) 

Length 

(mm/in.) 

Insulation 

CP 2-ALL 

18 (STRANDED) 

114/4.5 

PVC 

CP 2.8-ALL 

16 (STRANDED) 

114/4.5 

PVC 

CP5-XX-10 

14 (STRANDED) 

114/4.5 

PVC 

CP 5-XX-06 

12 (STRANDED) 

114/4.5 

PVC 
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MATERIALS ELECTRONIC PRODUCTS CORP. 

994 SPRUCE ST, TRENTON, NJ 08648 USA 
TELEPHONE (609) 393^4178/TELEX 843314 
FAX (609) 393-9461 


SOUD STATE COOLING 
WITH THERMOELECTRICS 


How To Use Universal 
Performance Graphs: 

APPROACH #1: Convert universal scale 
values to those of specific module 
selected: 

1. Convert QJQxN (scale values) to Qc 
(watts heat pumped): Multiply QJGxH val¬ 
ues by module QxN (from table in module 
specifications chart). 

2. Convert V/N values to V (volts input): 
Multiply V/N values by module N from table. 

3. Convert 50 G, 40 G, etc. to I (amps input) 
values: Multiply 50 by module G, etc. 


APPROACH #2: From application, 
knowing required Qc, Tc and T^, select 
appropriate module: 

1. Calculate AT = T^-Tci select operating 
current I (I max = 50 G). 

2. From universale, obtain Qg/GxN. Calcu¬ 
late GxN. 

3. Select appropriate module from GxN 
table in module specifications chart. 

EXAMPLE: Required Qc = 31 Watts, 

Tc = +5®C, Th = +35®C 
1. AT = 35® - 5® = 30®C. Choose oper¬ 
ating current (typically from 30 G to 40 G) 
at 35 G (equals 35/50 = 70% of I max.) 


2. FromTh = 35°C graph (AT - 30®, I = 
35 G), obtain Qc/GxN = 1.65; Then GxN = 
Qc/1.65 = 31/1.65 = 18.8. 

3. Choose module with GxN > 18.8; 
choose CPI .4-127-045 (GxN = 21.6) or 
CP2-71-06(GxN = 19.9). 

If desired, approach #1 may now be fol¬ 
lowed for module selected. 

Model CPI .4 - 127 - 06L 

CP Series, Type L 

1.4 X1.4mm Thermoelement Cross Section 

127 Thermocouples 

.06" Thermoelement Height 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 

• BECAUSE of our excellent Value-Added Service • BECAUSE of our Just-In-Time Program. 


ORDERS PLACED BY 3 PM ARE SHIPPED THE SAME DAY 

(213) 452-1229 W 


TOGGLE SWITCHES I 

1 1 


PHOTOELECTRICS 1 


LIQUID LEVEL 
CONTROLS 






TERMINAL BLOCKS 



TEMPERATURE 

CONTROLS 



CABINETS RELAYS 

BUD Aleph International 

Allied Controls 
American-Zettler 

CIRCUIT BREAKERS Aromat 
Airpax AT&T 


Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 

Vernitron-Beau 

Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco' 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 

LAMPS & LED 

IDi 

lEE 

JKL 

Leecraft 

Lumex 

Stanley 

Sylvania 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


POTS& RESISTORS 

Clarostat 

Ohmite 


SOLENOID 

Dormeyer 
Guardian 
Line Electric 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

Triad 

U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

Alpha 

Belden 

Buchanan 

Electrovert 

Havey Hubbell 

Iboco 

H.H. Smith 

Modor 

Panduit 

Pomona 


LAMPS & LEDS 





OVER 8,000,000 RELAYS & SWITCHES IN STOCK 


Midtex Relays, Inc. 


Allied Contror Relays 


(415) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


(213) 452-1229 


1301 Olyrnpic Blvd. 
Santa Monica, CA 90404 
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MICRO-OHM 

CORPORATION 



TYPE 401 

ENCAPSULATED 


SPECIFICATIONS 



MICRO-M/NMTl/RE 

WIREWOUND 

RESISTORS 

for temperature compensating 
and trimming applications. 

TWO TYPES TO CHOOSE FROM: 



Part No. 

Rated 

Watt 70«C 

Temp. 

Coeff. 

Resistance 
Range (ohms) 

Resistor 

tolerance 

T.C.R. 

tolerance 

Dimensions 

Max 

volts 

D.C. 



d 

401E 

0.05W 

0 + 20ppm 

.5-30K 

.05% to 10% 

7% 

.175 

.105 

28awg 

75 

401B 

0.05W 

0 + 4500ppm 

.5-5K 

*1%to20% 

7% 

.175 

.105 

28awg 

75 

401N 



1-1.5K 

*1%to20% 

7% 

.175 

.105 

28awg 

75 , 


* 1 % tolerance available only on values over 10 ohms 
Also available in axial lead configuration — order as type 110. 


TYPE D-100 

CONFORMAL COATED 


SPECIFICATIONS 


Flat surface facilitates 
bonding for excellent 
response time 




.060 ±.010" 



Part No. 

Rated 

Watt 70®C 

Temp. 

Coeff. 

Resistance 
Range (ohms) 

Resistor 

tolerance 

T.C.R. 

tolerance 

Dimensions 

Max 

Volts 

A 

±.010 

B 

±.032 

D 

±.015 

d 

D-100E 

.05W 

+ 20ppm 

40-25K 

10/0 to 10% 

70/0 



.200 

30awg 

75 

D-100B 

.05W 

+ 4500ppm 

10-2K 

10/0 to 200/0 

70/0 

.045 

.100 

.200 

30awg 

75 

D100-N 

.05W 


10-350 


70/0 

.045 

.100 

.200 

30awg 

75 


FEATURES: 

■ Wirewound for accuracy/Epoxy construction. 

■ Matching temperature coefficient available. 

■ Ratio match resistance available. 

■ Excellent repeatability/Quick response time. 

■ High positive temperature coefficient. 

■ Linear Resistance Change with Temperature. 

■ High Ohmic Values. 

■ Wide Operating Temperature Range. 

■ Guaranteed Part-to-Part Interchangeability 

APPLICATIONS: 

■ Load Cell compensating & trimming. 

■ Temperature control, detection and indication. 

■ Temperature protection indication. 

■ Measuring and testing equipment. 

■ Liquid temperature sensors. 



MICRO-OHM 

CORPORATION 


1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 
(818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 


DERATING 



0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 
AMBIENT TEMPERATURE IN X 


LINEARITY Resistance Change VS. Temp. 
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WTC THEBMISTOB^ 


MANUFiMmjRED BY WDWEST COMPOI«NTS, INC 


H-Series and leadless SMS^” 
Hermetically Sealed Thermistors 
Manufactured by MIDWEST COM¬ 
PONENTS INC. are small, rugged and 
good for use up to 400®C. Their fast 
response, interchangeability and long¬ 
term stability makes both series ideal 

H-SERIES LEADED SENSOR 

Typical Characteristics 

Specification Teat Condition 

Resistance @ 25® C. (OHMS) Zero Power 


I 


Resistance Ratio 


Maximum Withstand Temperature. ®C 


Operating Temperature Range. ®C 


Interchangeability ®C (see curve reverse side) 
Stability (change in resistance) 


for temperature sensing and compensation. 

The leadless SMS™ Thermistor is 
designed for applications where surface 
mounting is required. Both sensors are 
available on tape and reel for automatic 
mounting. 

Catalog Number 

1H PIH UH I 2H I 4H 

3K-100K 3K-100K 3K-100K 2K-5K 200K-1M 


29.85 


-55 to 400 -55 to 400 -55 to 400 -55 to 400 -55 to 400 


1000 Hours 
at 100®C 


-50 to 400 


N/A 
< . 1 % 


-50 to 400 


N/A 

N/A 


OUTLINE DRAWING 

(Dimensions in Inches) 


- Gold Plattd Outmi Ltadt 
AWG I 020t Oi«.) 


GRADE 

D 

L 

AWG 

1H (3K-3K) 

.095 

.170 

20 

1H (10K-100K) 

.070 

.150 

24 

2H (2K-5K) 

.070 

.150 

24 

4H (200K-1M) 

.070 

.150 

24 


^Dissipation Constant—Free Air 
1H (3K-9K)~5mw/°C 
1H (10K-100K) 2H-4H—2mw/«C 

**Time Constant—Stirred Oil 
1H (3K-9K)—1.5 sec. max. 

1H (10K-100K)—2H-4H—1 sec. max. 


SMS^ - SURFACE MOUNT SENSOR 


Catalog Number 


Typical Characteristics 

2S202 

2S502 

1S103 

1S203 

1S503 

1S104 

4S204 

4S504 

4S105 

Zero Power Resistance ® 25®C: 

OHMS ± 10% 

2,000 

5,000 

10,000 

20,000 

50,000 

100,000 

200,000 

500,000 

1 , 000,000 

Resistance Ratio: 5 - 

19.80 

19.80 

29.41 

29.41 

29.41 

29.41 

48.78 

48.78 

48.78 


*Dissipation Constant (3): - 


•‘Thermal Time Constant (t):(soc.) 
Time Constant with Stirred Oil (sec.) 


Maximum Operating 
Temperature: 


(®C) 400 400 400 400 400 400 

(®F) 752 752 752 752 752 752 


400 400 

752 752 


OUTLINE DRAWING 


.205 


resistance value.) 


- 1 - 

alJCZM- 

f Gold plated dumet. 

(Tin prfating available.) 


•The ratio in a 25®C still air ambient, of the 
power input to raise the Thermistor 
temperature to 125®C and its temperature 
rise (125°C-25°C) above ambient. 

•Time required for a Thermistor to change 
63.2% of the temperature difference bet¬ 
ween its initial and final body temperature 
when subjected to a step function change 
In temperature under zero-power conditions. 


RwittincB RbUo CtwictBflBlIcs 

Rt/Roc multiplier 


250 _ 482 00280 .00555 00110 

300 _ 572 .00140 00291 000454 

350 _ 662 000600 .00178 000113 

400 I 752 I 000450 .00104 OOdvi? 

To find the resistance ol a particular H-Series Thermistor at any temperatur 
in this table, multiply its 25°C resistance by the multiplier for that 
temperature 


lIDWEST 


MIDWEST COMPONENTS INC. 


lOMPONENTS 


P O. Box 787/1981 Port'Citv Boulevard 


Muskegon. Ml 49443/(616) 777-2602/TWX: 51 0-394-41 30 
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TUFFSEMSOB g 


TEMPERATURE SENSORS INCAPSUUTED IN THERMOPLASTIC 

MANUFACTURED BY MIDWEST COMPONENTS, INC 


T1IFF*SEIIS0RS, a family of thermoplastic 
molded probes, provide reliable protection against 


temperature variations, humidity, chemicals and 
rough handling. 


environmental extremes for our line of temperature Many standard sizes and shapes are available, with 


sensors and switches. Use of high performance 
plastics creates a temperature probe that resists 


selection of type based on conditions of use. 
Custom designs available to your specifications. 


PRECISION SENSOR 
Swtion2114 


LEADS; 18 MUG PyC 
ZIPCXWD 



ALSO AVAILABLE 
IN and ^h" radii 



^ CLAMP 
HOLDS PIPE 


TEMPERATURE SWITCH OR PREOSION SENSOR 
Section 2109 


HEX 

FOR WRENCH ' 



' HEX 
END VIEW 

HOUSING 


TEMPERATURE SWITCH 
Section 2103 


BEVEL FOR PIPE CLAMP 

200 DIA 


PRECISION SENSOR 
Section 2104 


TEMPERATURE SWITCH N.C. 

NORMALLY OPEN OR *- 

NORMALLY CLOSED nq 


2. SENSOR HOUSING 


PRECISION SENSOR 
Section 2105 


MANUFACTURER’S 
OR SELLER’S NAME 


<v 


JACKETED 2 
CONDUCTOR WIRE 


REDUCED DIAMETER FOR 
HOSE CLAMP MOUNTING 


Vi 

vV 




PRECISION SENSOR 
Section 2115 


BEVEL FOR PIPE CLAMP 


FOR H'PIPE 




MANUFAaURED BY MIDWEST COMPONENTS, INC. 


TAB MOUNTED PROTECTORS 

Midwest Components’ Over Temperature Protectors provide shutoff or 
regulation of expensive Power Transistors and protect against over-heating 
that occurs from component failure or short conditions. The sensor is an 
NTC (Negative Temperature Coefficient) device. Unlike fuses or bi-metal 
elements its action is recyclable and has no hysteresis effect. Available in 
resistance packages from lOOn to 100K in tolerances of .8% to 40%. 


INRUSH CURRENT SUPPRESSORS FOR 
SWITCHING POWER SUPPLIES. 

Switching power supplies present high initial 
currents due to filter capacitor impedance upon 
turn-on. The use of Midwest’s NTC (Negative 
Temperature Coefficient) devices limits this 
current to a low value. After current flow their 
resistance becomes negligible and offers little 
voltage drop. 



r— —1 ^ 22 AWG 

I r-n 

• TEMPERATURE COMPENSATION AND SENSING 

Disc Series Thermistors are small rugged Thermistors with close 
electrical tolerances. Their small mass gives short thermal time con¬ 
stants, yet they are not so small that it is difficult to handle them. 

The tinned copper leads are easily soldered into electrical circuits. 
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TEMPERATURE SENSIN6 SWITCHES 


MANUBMn’URED BY MIDWEST COMPONENTS, INC 

CONVENIENT AND RELIABLE 
TEMPERATURE CONTROL 

Miniature temperature switches use an electro-ceramic element 
Instead of a bimetallic switch. The Reed Switch Temperature 
Sensor works on these two principles: a reed switch actuation 
occurs because of changes in strength of a magnetic field in the 
vicinity of the contact gap; and certain materials exhibit great 
changes in magnetic reluctance when the temperature is varied 
in the vicinity of the material's curie temperature. 

The unit has good response time, and is operable in a variety of 
atmospheres and solutions. Variations in configurations suitable 
for installation in automotive engine crankcases and automatic 



TOROID MAGNETS 

transmissions, or mountings for use in computer cabinets are 
possible. Other applications Include oven over-heat alarms, cor¬ 
rosive liquid temperature control, food freezer thaw warnirfg and 
cooling fan stop indication. This switch replaces many thermally 
actuated devices now used where increased life is required or 
protection of the switching contacts from adverse environments 
is deemed desirable. 


MOLDED SWITCHES 

Switches feature small size for fast response, 
epoxy package resists most chemicals and 
is good for use up to 115°C. Standard units 
from 0° to 115°C are available in five degree 
nominal increments. 


Ko 


SPECIFICATIONS 

CONTACT RATING 


OPEN TEMPERATURE - NOMINAL 

TOLERANCE 

RESET DIFFERENTIAL 


ST Form B (NC) SPST Form A (NO) 
Watts - lOW maximum 
Volt Amps - 12V.A. maximum 
Volts D C. - 100 VDC maximum 
Volts A C. - 120 VAC maximum 
Carry - 1 amp maximum 
Break - 1 amp maximum 

Make - .5 amp maximum _ 

5° increments starting at 0°C 

±5°C _ 

lO^C maximum 


SPOT Form C 


SPOT Form C 
Watts - low maximum 
Volt Amps - 12 V A maximum 

Volts D C. - 100 VDC maximum 
Volts A C. - 120 VAC maximum 
Carry - 1 amp maximum 
Break - 1 amp maximum 
Make - .500 amp maximum 
5° increments starting at 0°C 
±5°C 

10°C maximum 


SPST Form B (NC) 
SPST Form A (NO) 


KEY TO ORDERING: 


MTS XXX 

AorB 

t t 

t 

Temp. Switch Temp in ®C 

Form 

EXAMPLE: MTS SOB 



REED SWITCHES-PMS SERIES 

Midwest Components, Inc. has now packaged the reliable tem¬ 
perature sensing reed switch in a convenient and easy to use 
housing. The molded plastic body offers the additional advan¬ 
tages of complete moisture and dust protection at an economical 
price. 


CONTACT AWWANOHHWT SPST Form B (WC) _ 

CONTACT RATINQ WtlU - 10W maximum 

_ Volt Ampa. ■— 12 V.A. maximum 

VOLTAOI Volta D.C. — 100 VDC maximum 

_ Volta A.C. — 120 VAC maximum 

CURRCNT Carry — 1 amp maximum 

Braak — t amp maximum 

' _ Make — .5 amp maximum _ 

tWITCMTlMPCWATUWE-NOMINAL S' increments starting at 0*C 

TOLERANCE _ ±S«C _ 

RESET DIFFERENTIAL 10*C maximum _ 


This rugged switch can be quickly mounted with a screwdriver. 
An indentation on the housing also facilitates attachment by 
ordinary hose clamps or clip hardware supplied by the user. 
Type A (normally open) or Type B (normally closed) switches 
may be used in this new package. 


SPST Form A (NO) _ 

Want — tow maximum 
Voit Ampa — 12 V.A. maximum 
Volta D C. — too VDC maximum 
Volta A.C. — 120 VAC maximum 
Carry — 1 amp maximum 
Break — 1 amp maximum 

Make — .5 amp, maximum _ 

5* incremanta atarting at 0*C 

±S*C _ 

10*C maximum 




,mp^Swiich Temp^ln'C Form Lead Length m 


SURFACE MOUNTING BRACKET 


SNAP-ACTION BI-METAL SWITCHES 

The electrical switch of the SAS is operated by a thermally-responsive 
Vginch diameter bimetal disc. The switch is used as a temperature limiting 
or regulating thermostat. Because of its relatively small size and inexpen¬ 
sive design, it is suitable for a vast array of applications. ^3. 

Features 

Impact Action:The bimetal disc of the SAS is factory calibrated at both its 
top and bottom temperatures. When the disc, which is dished like a 
saucer, reaches its calibrated temperature it suddenly snaps through and 
imparts its kinetic energy to the bumper, then to the contacts. The 
resulting high speed of contact separation insures long life at high elec¬ 
trical loads, and a minimum of radio and TV interference. 


3 . 1 mm 125 OIA HOLE 
63316 STAINLESS STEEL 


'A INCH 90» EXTENDED 
BRASS BLADE 


CONTACT ARRANGEMENT 

SPST Form A (NO) or Form B (NC) 

CONTACT RATINO-AC 

Watts—2400 maximum AC 

Von Amps—125 V.A. maximum AC 

CONTACT RATmO-DC 

Votts Amps—30 V.A. maximum DC 

VOLTAGE 

VoHs O.C —120 VDC maximum 

Voks A C —240 VAC maximum 

CURRENT-RESISTIVE LOAD 

Carry—10 amp maximum AC 
Carry—.25 amp maximum DC 

OPEN TEMPERATURE-NOMINAL 

TOLERANCE 

5* incremants starting at 0*C 
±5»C 

RESET DIFFERENTIAL 

25® maximum 
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TEMPSlSTOft 


MANUFACTURED BY MIDWEST COMPONENTS, INC. 


1.125 U 

Typ rn0020 Dia. 

i-Lr 0.002 

Dimensions 
are in 

inches. I&SERIES 

SMS" - SURFACE 
MOUNT SENSOR 


1KS-.22 max. 
2KS-.22 max. 
3KS-.42 max. 


The Tempsistor® manufactured by 
MIDWEST COMPONENTS INC. is a 
temperature compensator designed to 
offset the temperature drift of metallic 
and semi-conductors. Applications in¬ 
clude pressure transducers, opto 
amplifiers, inductive motor controllers, 
and automatic gain controls. Small 
size can replace watt or resistors. 

The Tempsistor® is available in 
resistances from 10 to 12K ohms at 
25®C. 

Both devices are available on tape and 
reel for automated assembly. 

I Rtilitino Rrtk) Ttmpgfitun Chifictflttlo 


STANDARD ZER04>0WER RESISTANCE VALUES (Ohms) 
at 25*0 AMBIENT TEMPERATURE 


Temp. 

1 R/RMuKipHtr 

•C 'F 

Rl 

10-5612 

ESISTANCE VALUE (Ohms) 

1 6M20(I 1 1-2.7KU | 3.3-39KU 

-25 -13 

.73 

.65 

.65 

.61 

0 32 

.86 

.82 

.81 

.83 

25 77 

1.00 

100 

1.00 

1.00 

50 122 

1.15 

1.21 

1.19 

1.19 

75 167 

1.32 

1.44 

1.39 

1.37 

100 212 

1.49 

1.68 

1.58 

1.52 

125 257 

1.68 

194 

1.75 


150 302 

1.89 

2.21 




10 

11 

12 

13 

15 

16 

18 

20 

22 

24 

27 

30 

100 

110 

120 

130 

150 

160 

180 

200 

220 

240 

270 

300 

1000 

10000 

1100 

11000 

1200 

12000 

1300 

1500 

1600 

1800 

2000 

2200 

2400 

2700 

3000 

33 

36 

39 

43 

47 

51 

56 

62 

68 

75 

82 

91 

330 

360 

390 

430 

470 

510 

560 

620 

680 

750 

820 

910 

3300 

3600 

3900 

4300 

4700 

5100 

5600 

6200 

6800 

7500 

8200 

9100 


TEMPSISTOR® ^ ^ ^ ^ ^ 

SPEanCATIONS I 150 302 I 1.89 2.21 

DISSIPATION CONSTANT - Style 1K and 2K = 2.5 MW/^C Style 3K = 5 mK 

TIME CONSTANT • Style 1K and 2K = 8 sec. in still air, 1 sec in rapidly stirred oil. 
Style 3K = 19 sec in still air, 2.2 sec. in rapidly stirred oil. 


PART NUMBER DESIGNATION: XXX-XXX-X 
LEADED DEVICE 

SPEaPY ONE OF THREE CHOICES FOR FIRST 2 DIGITS 

IK - Resistance range 10-820 Operate Temp. 150°C 
2K - Resistance range IK-3.0 K Operate Temp. 125°C 
3K - Resistance range 3.3K-12K Operate Temp. 100®C 

SMS^ - SURFACE MOUNT SENSOR 
SPEOFY ONE OF THREE CHOICES FOR FIRST 3 DIGITS 

IKS - Resistance range 10^20 Operate Temp. 150®C 
2KS - Resistance range 1K-3.0K Operate Temp. 125®C 
3KS -- Resistance range 33K-12K Operate Temp. 100®C 

NEXT 3 DIGITS DENOTE RESISTANCE VALUE AT 2500 

1st digit denotes 1st significant figure 
2nd digit denotes 2nd significant figure 
3rd digit denotes multiplier by the power of 10 

UST DIGIT OF PART NUMBER DENOTES TOLERANCE AT 25HX 

L - i20% K - ± 10% (standard) J - ±5% 

EXAMPLE OF PART NUMBER SPECIFICARON (FOR LEADED DEVICE) 

2K - 272 - K 

Part would be a .150” long body. 2.7 K ± 10% @250C. 


MANUfAauBEO BY MIDWEST COMPONENTS INC 

SELF REGULATING DISPLAY HEATER 

The unique self-regulating heating effects of speciclly doped ceramics 
are utilized to create a new type heater for liquid crystal or other 
temperature sensitive displays. These devices produce heat at cold 
temperatures and curtail heating at normal or high temperatures. This 
feature allows its use in battery operated instruments due to low normal 
current drain Use of this heater allows a broader application of dis¬ 
plays by removing the adverse effects of temperature ^ 

Heater is attached to reverse side of display with thermally conductive 
epoxies or silicone adhesives depending upon display's thermal co¬ 
efficient of expansion or temperature to which it may be subjected. 
Actual performance of the display will depend upon manufacturers 
specifications. 


SILICONE GREASE 

OR — 

ADHESIVE 



ORDER 

SIZE* 

OPERATING 

NOMINAL RESISTANCES | 

NUMBER 

L X W 

VOLTAGE** 

R@ - 35°C 

R@ 50°C 

CDH001 

2.0" X 9 " 

12-28 AC or DC 

5 OHMS 

1500 OHMS MIN. 

CDH0O2 

3.1" X 1.1" 

12-28 AC or DC 

3 OHMS 

1000 OHMS MIN. 

CDH003 

3.6" X 1.1" 

12-28 AC or DC 

2.5 OHMS 

750 OHMS MIN 


POSITIVE OVER TEMPERATURE 
PROTECTORS 

MIDWEST COMPONENTS' Over Temperature 
Protector provides shutoff or regulation of 
expensive RF or AF Power Transistors. Pro¬ 
tects against over heating that occurs from 
output stage component failure, antenna 
breakage, or short conditions. 

Unlike fuses or bi-metal elements its action 
is recyclable and has no hysteresis effect. 



P T CsiH T c mieTmBiiiiSTeiB^ 


MANUFAaURED BY MIDWEST COMPONENTS. INC 

THE PDSITIVE WAY TD SENSE. MEASURE, 
CDNTRDL, REGULATE AND PROTECT. 

MIDWEST COMPONENTS INC PTC 
switching thermistors are thermally 
sensitive resistors which exhibit large 


positive increases in resistance with 
temperature. At customer specified 
temperatures the resistance rises 
abruptly from a low value to a high 
value. This resistance shift is 
infinitely repeatable and has no 
hysteresis associated with its action 
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Write for your FREE PRODUCT 
CATALOG or for immediate 
answers, call one of our 
application engineering 
specialists at 616-777-2602. 
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TEMPERATURE 

MEASUREMENT 

HANDBOOK 

AND 

ENCYCLOPEDIA 


Over 872 Pages! 
Over 15,000 
Products 


FOR PLACING ORDERS, CALL 


nemeeouple...HumReO$ iN Styles 
RmOMfle hi Sleek tor lameillalBDMn 
Cheese Fim a BrettoSetoeNmefSeh 


An OMEGA Technologies Company 


1-800-TC-OMEGA 


One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 

© COPYRIGHT 1989, OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED, PRINTED IN USA 
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DATA ACQUISITION 
SYSTEMS 



An 09tEGA Technologies Company ^ 

[203] 359-RUSH 

One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 

© COPYRIGHT 1989, OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED, PRINTED IN USA 
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QUALITY THERMISTOR, INC. 

2147 CENTURION PLACE/BOISE, ID 83709/PHONE (208) 377-3373 FAX (208) 376-4754 


TEMPERATURE SPECIALTY PRODUCTS & SERVICES 



Designed for speed control of D.C. muffin fans, 
the versatile DC-100 can be used in any 
application where a biased output voltage is 
required as a function of temperature. 


SPECIFICATIONS 

Electrical Characteristics at 25C. 


Parameter 

Min. 

Max. 

Input Voltage 

— 

18V 

Output Voltage 

— 

17V 

Output Current 

— 

2A 

Output Power 

— 

low 

Operating Temp. 

oc 

70C 















/ 










13V In 







Fan = 

12V 


10 20 25 30 40 50 .4A 

Temperature (Cent.) 


THERMOCOUPLES: 

NORTHWEST THERMOCOUPLE, INC. 

2161 Centurion Place ( 

Boise ID 83709 
Phone (208) 376-0842 
Fax (208) 376-4754 


Elements: All Industry Standard ANSI Calibrations Available 


Type 

Max. Temp. 

Error 

Wire Gauges (AWG) 

J 

1400 F 

+/-4F 

#16 to #30 

K 

2300 F 

+/- 4F 

#16 to #30 

T 

700 F 

+/-4F 

#16 to #30 

E 

1600 F 

+/-3F 

#16 to #30 

R 

3000 F 

+/-5F 

#16 to #30 

S 

3000 F 

+/-5F 

#16 to #30 


SEE OUR PAGES IN SECTION 4800 
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L_bLJ QUALITY THERMISTOR, INC. 

2147 CENTURION PLACE/BOISE, IDAHO 83709/PHONE (208) 377-3373/FAX: (208) 376-4754 


' t-Ooir 


NTC THERMISTORS QUALIFIED TO MIL-T-23648/20 
STYLE RTH44 


.0128 ±.001 DIA 



cc 

$ 

100 

2 

—1 

80 

3 

X 

40 

< 

S 

20 

o 

0 

z 

UJ 

o 

cc 

LU 

Q_ 

-I 


g 0 I I I M I I 

I -60 -20 0 20 40 60 120 140 160 

o 

S AMBIENT TEMPERATURE (°C) 

FIGURE 2: Durating curve for high ambient temperatures. 


INCHES mm 

.001 0.33 

.0126 0.032 

.030 0.76 

.100 2.54 

.125 3.18 

.135 3.43 

NOTES: 

1. Dimensions are in inches. 

2. Metric equivalents are given 
for genera! Information only. 


Ratio 

Ratio 

Ratio 

19.8(A) 

29.4(B) 

48.7(C) 

Ohms 

Ohms 

Ohms 

200 minimum 

100 minimum 

15K minimum 

3K maximum 

ICK maximum 

500K maximum 

TABLE II. 

Minimum and maximum 

resistance values (at 25°C) for each 

available resistance ratio. 


Temperature 

(“O 

Ratio 

19.8(A) 

Ratio 

29.4(B) 

Ratio 

48.7(C) 

-55 

54.7800 

100 

_ 

-15 

9.7770 

7.38 

8.80 

0 

2.8480 

3.27 

3.55 

25 

1.0000 

1.00 

1.00 

50 

.4045 

.300 

3.20 

75 

.1841 

.145 

.116 

100 

.0023 

.0675 

.047 

125 

.0504 

.0340 

0.05 


TABLE III. Resistance temperature 
characteristic factors. 


Electrical Parameters: 

Thermal time constant. The thermal time constant shall be 25 seconds maximum. 

Dissipation constant. The dissipation constant shall be 2 milliwatts per ®C minimum. 

Power rating. Ther thermistor shall be capable of dissipating a maximum of .20 watt at 25®C. Thermistors shall be 
derated in accordance with figure 2. 

Resistance at 25®C. Zero-power resistance values at 25®C. Minimum and maximum resistance values for each 
available resistance ratio shall be in accordance with table II. 




ORDERING INFORMATION 


RTH44 / 

V S 

15 2 F (1500 OHMS, 1%) 





-Tolerance 

F = 1o/o 




-Number of Zeros 

G = 2o/o 

Style 



-First Two Resistance Digits 

J = 5% 



— 

-S = Solderable Leads 

K=10% 



W = Weldable Leads 




-Ratio Per Table II 
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Material 

Thermal Conductivily 
J/ (m.K) 

Diamond 

658 

BeO 

167 

Graphite 

117-200 

Bonded SiC 

42 

MgO 

42 

AI 2 O 3 

33 

1 

TiC 

33 

BN 

28 

Mullite 

6.3 

Titania 

3.3-4.2 

Porcelain 

1.7 

Fused silica glass 

1.5 

Soda-lime glass 

0.8 

Cast epoxies 

0.17-1.3 

Wood 

0.5-2.5 

Melamines 

0.3-0.7 

Mica 

0.3-0.7 

Phenolics (molded) 

0.17-0.67 

Polyethylenes 

0.33 

Nylons 

0.17-0.25 

TFE fluorocarbons 

0.25 

Elastomers 

0.08-0.17 

Foams 

0.003-0.04 
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Selco Products Co. 

7580 Stage Road • Buena Park, CA 90621 

Tel. (213) 921-0681 • (714) 521-8673 • TELEX 655457 • 1-800-25-SELCO • FAX 714-739-1507 



STOCK 1/2” DISC THERMOSTATS 


SC/SO 

These compact thermostats 
are the industry standard. 

As with all of our snap- 
action thermostats, a C in 
the part number means the 
circuit will close when the temperature rises and 
an 0 in the part number means the circuit will open 
when the temperature rises. Snap-action means re¬ 
liability. A high-force bimetallic disc inside these 
thermostats keeps the circuit the way you want it. 
The thermostats respond instantly to temperature 
change-not shock, vibration or anything else. 





120 VAC, 8 Amps, Resistive 
100,000 Cycles 

Xa" clearance through air and over surface 


,020 



.020 


TEMPERATURE RANGE 

60 Degrees F. to 325 Degrees F. 


APPROVALS 

UL File no. E36103, Guide XAPX2 
CSA File No. 21048, Guide 400-E-0 


MODELS AVAILABLE FROM STOCK 


SC-A/SO-A 

Designed for applications 
requiring a higher electrical 
rating, our newest thermo¬ 
stats have the same dimen¬ 
sions as SC and SO thermo¬ 
stats, except they are .12" taller, the mounting 
holes are .016" larger and the bracket is .187" 
narrower. The slightly taller thermostat puts more 
space between the terminals and the base, giving 
the A model its higher electrical rating and all 
International Specification Approvals. 



120 VAC, 15 Amps, Resistive 
240 VAC, 8.3 Amps, Resistive 
100,000 Cycles 

Va" clearance through air and over surface 

TEMPERATURE RANGE 

60 Degrees F. to 500 Degrees F. 

APPROVALS 

UL File No. MH8267, Guide MBPR2 
CSA File No. 21048, Guide 400-E-0 
Also has VDE and all other International Approvals 


CA/OA 

A breakthrough in price and 
technology, these thermo¬ 
stats perform under a wide 
range of operating condi¬ 
tions. One-piece contact 
construction makes the CA and OA models the 
most reliable in the industry. They are about the 
same size as the SC and SO models and are 
manufactured in a high-tech clean room in Japan. 
In fact, the CA and OA might just set a new 
industry standard. 


ELECTRICAL 

125 VAC, 10 Amp, Resistive 
30,000 Cycles 

Ki" clearance through air and over surface 

TEMPERATURE RANGE 

100 Degrees F. to 284 Degrees F. 

APPROVALS 

UL File No. E52529 (S) Guide XAPX2 
CSA Applied for. 






SC AND SO 

SC-AANDSO-A 

CAANOOA 

SET POINT 

ACTION AT 
SET POINT 

DIFFERENTIAL 

SO-35(1) 

- 

- 

35F. 

± 

5F. 

open 

15F. 

SO-60(2) 

S0-60-A{2) 

- 

60F. 

± 

5F. 

open 

20F. 

SO-60-PCB(3) 

SO-60-A-PCBf3) 

- 

60F. 

± 

5F. 

open 

20F. 

- 

SC-60-A 

- 

60F. 

± 

7F. 

closes 

20F. 

SO-85 

- 

- 

85F. 

± 

5F. 

open 

15F. 


SC-85-A 

- 

85F. 

± 

7F. 

closes 

15F. 

SO-100 

SO-100-A 

- 

100F. 

± 

5F. 

open 

30F. 

SC-100 

SC-100-A 

- 

100F. 

± 

7F. 

closes 

30F. 

SO-110 

- 

OA-110 

11 OF. 

± 

5F. 

open 

30F. 

- 

SC-110-A 

- 

11 OF. 

± 

7F. 

closes 

30F. 

- 

SC-110-A-PCB (3) 

- 

11 OF. 

± 

7F, 

closes 

30F. 

SO-120 

SO-120-A 

- 

120F. 

± 

5F. 

open 

30F. 

SC-120 

SC-120-A 

CA-120 

120F. 

± 

7F. 

closes 

30F. 

- 

SO-130-A 

- 

130F. 

± 

5F. 

open 

30F. 

SO-140 

SO-140-A 

OA-140 

140F. 

± 

5F. 

open 

30F. 

- 

SO-140-QC(4) 

- 

140F. 

± 

5F, 

open 

25F. 

SC-140 

SC-140-A 

CA-140 

140F. 

± 

7F. 

closes 

30F. 

SC-140-RVT(5) 

- 

- 

140F. 

± 

7F, 

closes 

20F. 

SO-150 

SO-150-A 

OA-150 

150F. 


5F. 

open 

30F. 

SO-150-WOB(6) 

- 

- 

150F, 

± 

5F. 

open 

25F. 

- 

SO-150-AM 

- 

150F. 

± 

8F. 

open 

manual-reset 

SO-150-QC(7) 

- 

- 

150F. 

± 

5F. 

open 

30F. 

SO-160 

SO-160-A 

OA-160 

160F. 


5F. 

open 

30F. 

SC-160 

SC-160-A 

- 

160F. 

± 

7F. 

closes 

30F. 

SO-170 

SO-170-A 

OA-170 

170F. 

± 

5F. 

open 

30F. 

SC-170 

SC-170-A 

CA-170-QC(4) 

170F. 

± 

7F. 

closes 

30F. 

SO-175 

SO-175-A 

OA-175 

175F. 

± 

5F. 

open 

15F. 

SO-175-QC(7) 

- 

- 

175F. 


5F. 

open 

30F. 

SO-175-ST(8) 

- 

- 

175F. 

± 

5F. 

open 

30F. 

SO-180 

SO-180-A 

OA-180 

180F. 

± 

5F. 

open 

30F. 

SO-180-QC(9) 

- 

- 

180F. 

± 

5F. 

open 

30F. 

SC-180 

SC-180-A 

CA-180 

180F. 


7F. 

closes 

30F. 

SO-190 

SO-190-A 

OA-190 

190F. 

± 

5F. 

open 

30F. 

SO-190-TPZ(10) 

- 

- 

190F. 

~ 

6F. 

open 

30F. 

SO-194-QC{4) 

- 

- 

194F. 

± 

5F. 

open 

41F. 

- 

- 

OA-190-QC(4) 

190F. 

± 

5F. 

open 

18F. 

- 

- 

CA-190-QC(4) 

190F. 

± 

7F. 

closes 

18F. 

- 

- 

OA-194M 

194F. 

± 

7F. 

open 

manual-reset 

- 

- 

CA-194-QC(11) 

194F. 


7F. 

closes 

30F. 

- 

S0-195-AM 

- 

195F. 

± 

8F. 

open 

manual-reset 

- 

SO-200-A 

- 

200F. 

± 

5F. 

open 

30F. 

SC-200 

SC-200-A 

CA-200 

200F. 

± 

7F. 

closes 

30F. 

- 

- 

CA-205 

205F. 

± 

8F. 

closes 

30F. 

SO-210 

SO-210-A 

OA-210 

21 OF. 


6F. 

open 

30F. 

SO-220 

- 

OA-220 

220F. 

± 

6F. 

open 

30F. 

SC-225 

SC-225-A 

CA-225 

225F. 


8F. 

closes 

30F. 

SO-230 

SO-230-AQC(4) 

OA-230 

230F. 

± 

6F. 

open 

30F. 

SC-240 

- 

CA-240 

240F. 

± 

10F. 

closes 

100F. 

SO-250 

SO-250-A 

OA-250 

250F. 

± 

7F. 

open 

30F. 

- 

SO-250-AM 

OA-250M 

250F. 

~ 

10F. 

open 

manual-reset 

SC-270 

- 

- 

270F. 

± 

7F. 

closes 

30F. 

- 

SO-280-A 

- 

280F. 

± 

7F. 

open 

30F. 

- 

SO-300-A 

- 

300F. 

± 

7F. 

open 

30F. 

- 

SO-315-AQC(7) 

- 

315F. 

± 

7F. 

open 

25F. 

SO-325 

SO-325-A 

- 

325F. 

± 

7F. 

open 

50F. 

- 

SO-350-A 


350F. 

±" 

10F. 

open 

60F. 


HIGH TEMPERATURE CERAMIC CONSTRUCTION THERMOSTATS 
MODELS AVAILABLE FROM STOCK_ 


SC-AANDSO-A 

SETPOINT 

ACTION AT 
SETPOINT 

DIFFERENTIAL 

SC-105-AC 

105F, ± 7F. 

close 

15F. 

SO-400-AC 

400F, ±25F. 

open 

100F, 

SO-450-AC 

450F. ±25F. 

open 

100F. 

SO-500-AC 

500F, ±25F, 

open 

100F. 



T 



Electrical Specifications 

Contact type: SPST 
Contact ratings: 

5 amperes at 120 Volts AC 
10 amperes at 240 Volts AC 
Electrical Cycles: 100,000 


i 1.) Has .250 turned up quick connects, no bracket. 

2.) Freeze point thermostat - closes before 32F. on drop. 

3.) Printed circuit board mount. 

4. Has .250 turned up quick connects 90° to mounting hole centerline. 

5.) Vertical solder terminals. 

6.) Has no bracket. 

7.) Has .250 turned up quick connects 45 ° to mounting hole centerline. 

8.) Has .250 turned up quick connects - % 2 " stud, VV' Tength. 

9.) Has 3/16" horiz. quick connects - 45° to mounting hole centerline. 

10.) Has .250 turned up quick connects in line with mounting holes, open slot on one 
mounting hole. 

(11.) Has 3/i6"turned up quick connects 90° to mounting hole centerline. 
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Sensor Scientific, inc. 

NTC THERMISTORS 


INTERCHANGEABLE WAFER THERMISTORS 0-70°C 

Resistance vs. Temperature Conversion Chart 



MATERIAL C 

MATERIAL D 

po 

OHMS 

OHMS 


2.252 

3,000 

5,000 

10,000 

30,000 

50,000 

100,000 

-50 

151424 

201720 

336200 

672400 




-40 

75982 

101220 

168700 

337400 

1204500 

2007500 

4015000 

-30 

39928 

53190 

88650 

177300 

618900 

1031500 

2063000 

-20 

21883 

29151 

48585 

97170 

330900 

551500 

1103000 

-10 

12474 

16617 

27695 

55390 

183510 

305850 

611700 

0 

7357 

9801 

16335 

32670 

105300 

175500 

351000 

10 

4481 

5970 

9950 

19900 

62310 

103850 

207700 

20 

2813 

3747 

6245 

12490 

38010 

63350 

126700 

25 

2252 

3000 

5000 

10000 

30000 

50000 

100000 

30 

1814 

2417 

4029 

8057 

23826 

39710 

79420 

40 

1200 

1598 

2664 

5327 

15309 

25515 

51030 

50 

812 

1081 

1802 

3604 

10077 

16795 

33590 

60 

560 

746 

1243 

2486 

6777 

11295 

22590 

70 

394 

525 

875 

1749 

4647 

7745 

15490 

80 

282 

376 

627 

1253 

3243 

5405 

10810 

90 

206 

274 

457 

913 

2307 

3845 

7690 

100 

153 

203 

339 

677 

1665 

2775 

5550 

110 

115 

153 

255 

509 

1221 

2035 

4070 

125 

77 

102 

170 

340 

786 

1310 

2620 

130 

68 

90 

150 

300 

678 

1130 

2260 

140 

53 

70 

117 

234 

513 

855 

1710 

150 

42 

56 

93 

185 

396 

! 660 

1320 


Sensor Scientific has developed a low cost interchangeable wafer thermistor 
product line. These highly reliable units provide a resistance temperature 
curve that can be matched within ±.2°C over a range of 0° to 70""C. This 
means that a matched replacement thermistor can be purchased several 
years from now with the identical R/T curve as the original thermistor. 

SENSORBEADS 

-L _ jL _ 

014 043 

t T K31-H 



- 2 . 0 " - 

EPOXY COATED 


SENSORPROBES 


SI4 GLASS BEAD 

S43 GLASS BEAD 

PART# 

R@25°C 

DIA 

25/125° C 

S14A102 

1,000 

.014 

13.7 

S14A502 

5,000 

.014 

15.1 

S14A103 

10,000 

.014 

19.6 

S14A104 

100,000 

.014 

30.2 

S14A105 

1,000,000 

.014 

39.8 

S43A102 

1,000 

0.43 

18.6 

S43A502 

5,000 

0.43 

20.7 

S43A103 

10,000 

0.43 

27.8 

S43A104 

100,000 

0.43 

34.1 

S43A105 

1,000,000 

0.43 

51.6 


PART# 

R(®25°C 

DIA 

25/125°C 

SP60A 

1,000 

.060 

18.6 

SP60A 

10,000 

.060 

27.8 

SP60A 

100,000 

.060 

34.1 

SP100A 

1,000 

.100 

18.6 

SP100A 

5,000 

.100 

20.7 

SP100A 

10,000 

.100 

27.8 

SP100A 

100,000 

.100 

34.1 

SP100A 

1,000,000 

.100 

51.6 


These are typical units. Resistance values are available at 25°C These are typical units. Resistance values are available at 25°C 


from 100 ohms to 5 meg ohms. 


from 100 ohms to 5 meg ohms. Glass encapsulations are available 
from 1/8" to 1" in length. 


CUSTOM ASSEMBLIES 


Sensor Scientific recognizes the growing demand of diver¬ 
sified mounting and assembly requirements. Our engineers 
are responsive to your design criteria and will work with 
you to fulfill your application needs. 


GENERAL APPLICATIONS 

• Air temperature sensing • Pipe and plug fitting probes 

• Medical probes • Gas temperature 

• Corrosive solution testing measurements 

• Surface temperature probes • Armored cable assemblies 


Sensor Scientific, inc. 

6 Kingsbridge Rd., Fairfield, NJ 07006 • (201) 227-7790 Fax: 227-8063 

CALL TOLL FREE 800-524-1610 
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Sensor Scientific, inc. 

NTC THERMISTORS 


TEMPERATURE ASSEMRLIES 


Sensor Scientific manufactures many different types of ther¬ 
mistor assemblies. The housing drawings in this section are 
offered as a guide to assist the engineer in designing a com¬ 
plete thermistor assembly that meets his project needs best. 

The housing material specified in most of the drawings is 
stainless steel. If the requirements are such that other material 
would be preferable, brass and aluminum are also available. 

The basic element in these assemblies is the thermistor. Sensor 
Scientific manufactures a complete line of thermistors. The 
glass bead probe thermistor and the wafer or thermistor are 
units that are typically used in these assemblies. 


Sensor Scientific has trained application engineers who will 
assist you in the design and selection of the thermistor 
assembly that meets your needs best. Our probes have been 
designed to maximize sensitivity and stability. They are also 
constructed to minimize the risk of damage due to operation 
and handling. 

All assembly work is performed by carefully trained and super¬ 
vised individuals. All units are extensively tested throughout the 
manufacturing process to insure that customers receive the 
highest quality thermistor assemblies. 


LENGTH TO BE 
SPECIFIED ' 



INSULATED LEADS 


Series 100 


Series 110 


Series 200 


_LtNUlHFOBE , 

SPECIFIED ' ^ 

_r 


_LENGTH TO BE_ 
SPECIFIED 


PVC 

INSULATED 

LEADS 


STAINLESS 

STEEL 



Series 210 


Series 300 


Series 400 



l ENGTM TO BE , 

p-SHECiriEU-*- 19-^ -1.50-- U—1^.5 

/ \ \ 'SfAINlCSS 

LtAOj TUBING V.-18NP.T. MAX 


Series 501 


The quality control at Sensor Scientific is qualified to 
Mil-Q-9858A. All units are tested in carefully calibrated 
sensitive temperature control baths and all calibrations 
are traceable to the National Bureau of Standards. 


Sensor Scientific, inc. 

6 KingsbridgeRd., Fairfield, NJ 07006 • (201) 227-7790 Fax: 227-8063 

CALL TOLL FREE 800-524-1610 
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610 East Tenth Street 
Oakland, CA 94606 
FAX: (415) 452-3620 



1220 Olympic Boulevard 
Santa Monica, CA 90404 
Tel: (213) 452-8002 



ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shu re 
Switchcraft 
University 

BATTERIES 

Duracell 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Meinemann 
Potter Brumfield 
Waber Electric 


COUNTERS 

Hecon 

Kessler-Ellis 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 


FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 

FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
IDI 
lEE 
Ledu 
Luxo 
Leecraft 


RELAYS 

Aleph International 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 

RESISTORS & 
NETWORKS 
R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-lite 
UTC 
Waber 


TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron-Beau 

Weidmuller 


TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperite 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xcelite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 


DNNECTORS 

Mag-Lite 

Stanley 

SWITCHES 

Thordarson 

T riad 

AMP 

Arrow Hart 

U.T.C. 

Amphenol 

Cablewave 

OUTLET STRIPS 

AMP 

C&K 

TUBES 

E.F. Johnson 

Waber 

Cherry Electric 

Eimac 

Kulka 


G.C. 

G.E. 

Manhattan 


McGill 

National 

Paladin 

POT’S & CONTROLS 

Omron 

Raytheon 

Panduit 

Bourns 

Oslo 

R.C.A. 

Pomona 

Clarostat 

Otto 

Varlan (Klystrons) 

Superior 

Ohmite 

Switchcraft 

TUBING 

Switchcraft 


Unimax 

Alpha 


Electrovert 

Hell-Tube 

Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 


When your reputation’s on the line 

HEINEMANN^?' 


CDTD 

CORPORATION 
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MICROTEMPThermal Cutoffs 


MICROTEMP Thermal Cutoffs 
provide permanent over-temperature 
protection for motors, transformers, 
appliances, HVAC equipment and 
electronic equipment. Once a 
MICROTEMP Thermal Cutoff opens 
a circuit, it remains open until the 
fault is corrected and the fuse is 
replaced. 


Theirmal Cutoff Series Selection 



To determine which series is best for your application, remember: 
• To consider the normal and 
abnormal electrical currents and 
voltages of your product. 


• That the current passing through a 
MICROTEMP Thermal Cutoff can 
generate PR, self heating. This must 
be considered when selecting the 
proper series and opening 
temperature for your application. 

• That the outer case of the 
MICROTEMP Thermal Cutoff is 


electrically live and may require 
insulation. Additionally, since 
insulation can reduce heat transfer, it 
also must be considered in selecting 
the final opening temperature. 

• That custom configurations and 
packages are available. 

• That a thermocoupled dummy 
should be installed in the product 
circuit to determine the correct 
temperature setting. 


MICROTEMP'’Thennal Cutoff 
Temperature Ratings 

Reading the temperature chart. 

All MICROTEMP Thermal Cutoffs are 
identified by their Type No. (4XXXA1, 9XXX1, 
etc.). The “XXX’’ digits are determined by the 
opening temperature you specify. For 
example: A 4136A1 is a MICROTEMP Thermal 
Cutoff with an opening temperature of 60°C. 


Model * 

Max. Opening 

(XXX) 

Temp.°C* 

136 

60 

146 

66 

158 

72 

168 

77 

178 

84 

191 

91 

194 

93 

204 

98 

208 

100 

218 

104 

227 

109 

239 

117 

244 

121 

257 

128 

283 

141 

300 

152 

333 

167 

358 

184 

377 

192 

415 

216 

438 

228 

468 

240 


^Tolerance 
+0 -4°C 


MICROTEMP'' Thermal Cutoff Types 


Type No. 

Temp. (°C) 

Calibration 

Range 

Wire Size 

AWG 

Maximum Recommended 
Operating Current 
and Voltage 
(Resistive) 

4XXXA1 

60-240 

18 

15 Amp/240VAC 

9XXX1 

60-240 

15 

25Amp/240VAC 

4XXXF 

60-240 

23 

5Amp/240VAC 

7LXXX 

72-184 

23 

6Amp/240VAC 

6C4XXX 

60-184 

— 

15Amp/240VAC 

IXXX 

60-240 

18 

15Amp/240VAC 


MICROTEMP^ Thermal Cutoff Standard Dimensions 





_L 

^ 1.38 ±.06" _ 

.457" 


(35.05 ± 1.52mm) 

(11.61mm) 



(4.01mm) 


...- ^-1 


_i 



Standard 4XXXA1 


For further information on 
your specific design 
application, contact a Sales 
Engineer at our factory. 



MICRO DEVICES PRODUCT GROUP 


Thermo-O-Disc, Inc. 

1320 South Main Street • Mansfield, Ohio 44907 
Phone: (419) 525-8500 Telex: 987 455 
Cable: TOD MFL FAX: (419) 525-8344 
Therm-O-Disc, Inc. is a subsidiary of Emerson Electric Co. 



EMISRSON 
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_ 'Western 

1=Electronic 
Components Corp. 


PTC SWITCHING 

THERMISTORS 


Part Number 

Base 

Resistance 

Ro@25®C 

(Q)±30% 

Switch 

Temp. 

Tsw ±5®C 
(Curve) 

Maximum 

Operating 

Voitage 

Vmax 

Time 
Constant 
Tc (Sec) 

Dissipation 

Constant 

Dc(mW/®C) 

Reference Dimensions (In.) | 

□ 

il 

□ 

IB 

WP5504DA1R0N 

1.0 


15 

65 

15 



■»»!»■ 


WP5004DA1R5N 

1.5 


20 

55 

14 


Bifill 

EESI 


WP5004DA2R0N 

2.0 


25 

55 

14 



EE9 


WP4504DA3R3N 

3.3 


25 

45 

11 


Blfgl 

EEEI 


WP4005DA5R0N 

5.0 


35 

45 

10 

0.40 

0.05 

0.30 

0.025 

WP3005DA100N 

10.0 


50 

35 

8 

0.30 

0.05 

0.25 

0.020 

WP3005DA200N 

20.0 


50 

35 

8 

0.30 

0.05 

0.20 

0.020 

WP5010DA200N 

20.0 

120 

132 

85 

16 

0.50 

0.10 

0.30 

0.032 

WP2505DA250N 

25.0 

(DA) 

50 

30 

7 

0.25 

0.05 

0.25 

0.020 

WP3006DA500N 

50.0 


50 

35 

8 

0.30 

0.06 

0.25 

0.020 

WP4510DA500N 

50.0 


132 

55 

12 

0.45 

0.10 

0.30 

0.025 

WP2506DA750N 

75.0 


50 

30 

7 

0.25 

0.06 

0.20 

0.020 

WP2005DA101N 

100.0 


50 

30 

7 

0.20 

0.05 

0.20 

0.020 

WP2008DA251N 

250.0 


150 

30 

6 

0.20 

0.08 

0.20 

0.020 

WP2010DA501N 

500.0 


250 

30 

6 

0.20 

0.10 

0.20 

0.020 

WP5004DB2R2N 

2.2 


25 

50 

12 

0.50 

0.04 

0.30 

0.025 

WP4504DB3R3N 

3.3 


25 

45 

11 

0.45 

0.04 

0.30 

0.025 

WP4005DB5R0N 

5.0 


35 

45 

10 

0.40 

0.05 

0.30 

0.025 

WP3505DB7R5N 

7.5 


50 

40 

9 

0.35 

0.05 

0.25 

0.020 

WP3005DB100N 

10.0 


50 

35 

8 

0.30 

0.05 

0.25 

0.020 

WP5010DB100N 

10.0 


132 

75 

15 

0.50 

0.10 

0.30 

0.025 

WP3005DB200N 

20.0 


50 

35 

8 

0.30 

0.05 

0.20 

0.020 

WP5010DB200N 

20.0 

110 

132 

85 

16 

0.50 

0.10 

0.30 

0.032 

WP3510DB350N 

35.0 

(DB) 

132 

40 

9 

0.35 

0.10 

0.25 

0.025 

WP4510DB500N 

50.0 


132 

55 

12 

0.45 

0.10 

0.30 

0.025 

WP2005DB101N 

100.0 


50 

30 

7 

0.20 

0.05 

0.20 

0.020 

WP5010DB101N 

100.0 


265 

75 

15 

0.50 

0.10 

0.30 

0.025 

WP2008DB251N 

250.0 


150 

30 

6 

0.20 

0.08 

0.20 

0.020 

WP2010DB501N 

500.0 


250 

30 

6 

0.20 

0.10 

0.20 

0.020 

WP2010DB152N 

1500.0 


350 

30 

6 

0.20 

0.10 

0.20 

0.020 

WP4005DC5R0N 

5.0 


35 

45 

10 

0.40 

0.05 

0.30 

0.025 

WP3505DC7R5N 

7.5 


50 

40 

9 

0.35 

0.05 

0.25 

0.020 

WP3005DC100N 

10.0 


50 

35 

8 

0.30 

0.05 

0.25 

0.020 

WP5010DC100N 

10.0 


132 

75 

15 

0.50 

0.10 

0.30 

0.025 

WP3005DC200N 

20.0 

100 

50 

35 

8 

0.30 

0.05 

0.20 

0.020 

WP5010DC200N 

20.0 

(DC) 

132 

85 

16 

0.50 

0.10 

0.30 

0.032 

WP3006DC500N 

5.0 


50 

35 

8 

0.30 

0.06 

0.25 

0.020 

WP4515DC500N 

50.0 


132 

55 

12 

0.45 

0.10 

0.30 

0.025 

WP2005DC101N 

100.0 


50 

30 

7 

0.20 

0.05 

0.20 

0.020 

WP3005DD200N 

20.0 


50 

35 

8 

0.30 

0.05 

0.20 

0.020 

WP3006DD500N 

50.0 

90 

(DD) 

50 

35 

8 

0.30 

0.06 

0.25 

0.020 

WP2005DD101N 

100.0 

50 

30 

7 

0.20 

0.05 

0.20 

0.020 

WP3005DE200N 

20.0 

80 

50 

35 

8 

0.30 

0.05 

0.20 

0.020 

WP5010DE200N 

20.0 

132 

85 

16 

0.50 

0.10 

0.30 

0.032 

WP3006DE500N 

50.0 

(DE) 

50 

35 

8 

0.30 

0.06 

0.25 

0.020 

WP4510DE500N 

50.0 

132 

55 

12 

0.45 

0.10 

0.30 

0.025 

WP2005DE101N 

100.0 


50 

30 

7 

0.20 

0.05 

0.20 

0.020 

WP3005DF200N 

20.0 

70 

(DF) 

50 

35 

8 

0.30 

0.05 

0.20 

0.020 

WP3006DF500N 

50.0 

50 

35 

8 

0.30 

0.06 

0.25 

0.020 

WP2005DF101N 

100.0 

50 

30 

7 

0.201 

0.05 

0.20 

0.020 

WP3005DG200N 

20.0 


50 

35 

8 

0.030 

0.05 

0.20 

0.020 

WP5010DG200N 

20.0 


132 

85 

16 

0.50 

0.10 

0.30 

0.032 

WP3006DG500N 

50.0 

60 

(DG) 

50 

35 

8 

0.30 

0.06 

0.25 

0.020 

WP4510DG500N 

50.0 

132 

55 

12 

0.4^ 

0.10 

0.30 

0.025 

WP5510DG500N 

50.0 


265 

90 

16 

0.55 

0.10 

0.30 

0.032 

WP2005DG101N 

100.0 


50 

30 

7 

0.20 

0.05 

0.20 

0.020 

WP3005DH200N 

20.0 


50 

35 

8 

0.30 

0.05 

0.20 

0.020 

WP3006DH500N 

50.0 

50 

(DH) 

50 

35 

8 

0.30 

0.06 

0.25 

0.020 

WP2005DH101N 

100.0 

50 

30 

7 

0.20 

0.05 

0.20 

0.020 



Options: If one of the modifications in Table 2 is required, add 
the dash number listed to the part number (see example). Other 
options are available including non-standard base resistance 
values and tolerances. 


Modification 

Dash 

No. 

No Leads 

-01 

Inside Kink 

-02 

Outside Kink 

-03 

Epoxy Coating (150'*C Max. Temp.) 

-04 

Siiicone Coating (200**C Max. Temp.) 

-05 

Epoxy/inside Kink 

-06 

Epoxy/Outside Kink 

-07 

Silicone/inside Kink 

-08 

Siiicone/Outside Kink 

-09 

Exampie: WP5004DB2R2N-06 (Stand¬ 
ard part with epoxy coating and inside 

Kink leads) 

Table 2 



TYPICAL APPLICATIONS 


• Self Regulating Heaters • Time Delay 

• Single Phase Motor Starting • Degaussing 

• Over Temperature Protection • Arc Suppression 

• Air Flow/Liquid Level • Solid State 

Sensing Fusing 

INTRODUCTION 

Switching PTC (Positive Temperature Coefficient) 
Thermistors are thermally sensitive resistors. A 
PTC will exhibit an extremely rapid increase In 
resistance (several decades) when heated beyond 
its switching temperature (Tsw). Standard resist¬ 
ance Ratio-temperature curves are illustrated in 
Figure 1. Figure 2 illustrates atypical static voltage/ 
current curve. 


standard Resistance Ratio - Temperature Curves 
(Reference Only) 



*Rt= 


25 60 80 100 120 

Temperature (°C) —► 

Base Resis. i 

Ro@ 25°C Figure 1 

Resistance at Specified Temperature (C°) 


Static Voltage/Current Curve 



FIGURE 2 V—► 

TERMINOLOGY 
Base Resistance (Ro) 

The resistance value of a thermistor at a specified 
temperature with negligible electrical power to 
avoid self heating. Usually base resistance will be 
defined at 25°C. See Fig. 1. 

Switch Temperature (Tsw). 

The temperature when the resistance of the PTC 
thermistor reached two (2) times the base resist¬ 
ance, sometimes referred to as curie point or transi¬ 
tion temperature. See Fig. 1. 

Maximum Operating Voltage (Vmax) 

The maximum rated voltage the thermistor can 
continuously withstand 60 cycle AC or DC. 
Dissipation Constant (Dc) 

The amount of power through self-heating neces¬ 
sary to raise the thermistor body 1 °C (units-Mw/°C) 
Time Constant 

The time, in seconds, required for a thermistor 
dissipating negligible power to change 63% of the 
total difference between its initial and final body 
temperature when subjected to a change in 
temperature. 


Western Electronic Components Corp. 1250-A Avenida Acaso, Camarillo, CA USA 93010-8729 
(805) 482-8002«Fax (805) 482-8675*Telex-401076 


B-1922 


For manufacturers’ sales offices, see yellow pages 


EEM1989 















5300 


THERMAL COMPONENTS 


5300 


' Western 


Electronic 
' - Components Corp. 


PTC OVER CURRENT 
PROTECTORS 


Part Number 

Ro@25‘*C 
(Q) ± 20% 

Switch 

Temp. 

Tsw±5®C 

Maximum 

Continuous 

Current-lmcc 

(Amps.) 

Minimum 

Switching 

Current-lmsc 

(Amps.) 

Vmax 

Max 

Current 

(Amps.) 

D 

Max. 
Body 
Dia. (In.) 

L 

Lead 

Dia. 

(In.) 

55°C 

35^C 

IS^C 

0“C 

WC8004DA0R8M 

0.8 


0.78 

0.96 

1.60 

1.76 

12 

4 

0.80 

0.032 

WC6004DA1 ROM 

1.0 


0.60 

0.75 

1.30 

1.43 

15 

3.5 

0.60 

0.032 

WC8004DA0R3M 

1.3 


0.55 

0.70 

1.20 

1.28 

15 

3.5 

0.60 

0.032 

WC5504DA1R5M 

1.5 


0.50 

0.60 

1.05 

1.12 

20 

3 

0.55 

0.032 

WC4504DA3R3M 

3.3 

120 

0.30 

0.35 

0.68 

0.73 

25 

2 

0.45 

0.025 

WC4004DA4R7M 

4.7 

(DA) 

0.22 

0.28 

0.50 

0.55 

25 

2 

0.40 

0.025 

WC4004DA7R5M 

7.5 


0.17 

0.22 

0.42 

0.48 

50 

1.5 

0.40 

0.020 

WC4004DA100M 

10.0 


0.15 

0.19 

0.35 

0.42 

50 

1.5 

0.40 

0.020 

WC4004DA150M 

15.0 


0.12 

0.15 

0.30 

0.35 

50 

1.5 

0.40 

0.020 

WC3005DA200M 

20.0 


0.100 

0.123 

0.25 

0.30 

50 

1.5 

0.30 

0.020 

WC4006DA500M 

50.0 


0.065 

0.080 

0.15 

0.18 

50 

0.8 

0.40 

0.025 

WC3505DA101M 

100.0 


0.045 

0.06 

0.095 

0.12 

50 

0.8 

0.35 

0.020 

WC7510DB4R7M 

4.7 


0.28 

0.35 

0.65 

0.70 

132 

2 

0.75 

0.032 

WC6010DB6R8M 

00 

cb 

1 


0.22 

0.28 

0.50 

0.55 

132 

1 

0.60 

0.032 

WC4505DB5ROM 

5.0 


0.20 

0.25 

0.47 

0.52 

25 

2 

0.45 

0.025 

WC6060DB100M 

10.0 


0.18 

0.22 

0.45 

0.49 

132 

1 

0.60 

0.032 

WC4004DB7R5M 

7.5 


0.15 

0.20 

0.40 

0.45 

50 

1.5 

0.40 

0.020 

WC6010DB150M 

15.0 


0.15 

0.19 

0.35 

0.42 

132 

1 

0.60 

0.032 

WC5510DB220M 

22.0 


0.110 

0.15 

0.30 

0.35 

132 

0.8 

0.55 

0.032 

WC3505DB250M 

25.0 

110 

0.075 

0.10 

0.20 

0.25 

50 

1.5 

0.35 

0.020 

WC4008DB330M 

33.0 

(DB) 

0.075 

0.095 

0.20 

0.25 

132 

0.5 

0.40 

0.025 

WC3507DB500M 

50.0 


0.055 

0.070 

0.14 

0.17 

132 

0.5 

0.35 

0.020 

WC3508DB750M 

75.0 


0.045 

0.055 

0.10 

0.13 

175 

0.3 

0.35 

0.020 

WC3507DB101M 

100.0 


0.035 

0.050 

0.090 

0.110 

132 

0.3 

0.35 

0.020 

WC3507DB151M 

150.0 


0.030 

0.040 

0.085 

0.100 

175 

0.2 

0.35 

0.020 

WC2508DB501M 

500.0 


0.015 

0.020 

0.040 

0.050 

250 

0.3 

0.25 

0.020 

WC2508DB102M 

1000.0 


0.010 

0.015 

0.030 

0.035 

300 

0.2 

0.25 

0.020 

WC6010DD100M 

10.0 

90 

0.18 

0.35 

0.42 

132 

1 

15 

0.60 

0.032 

WC601 ODDI SOM 

15.0 

(DD) 

0.085 

0.15 

0.30 

0.35 

132 

1 

0.60 

0.032 


SURFACE MOUNT 
PTC CHIP 
THERMISTORS 

Applications 

• Over Temp. Sensing. 

• Self Regulating Heaters 

• Temperature Compensation 


Options 

• Special dimensions 

• Termination materials 

• Special resistance values 

Features 

• Five sided terminations 

• Solid State ceramic composition 



Electrode Surface 
~(Both Ends) 
Ag or Pd-Ag 


Part Number 

Ro@25®C 

(Q)±30% 

Tsw±5*C 

(Curve) 

Reference Dimensions (Inches) 

A 

B 

c 

D 

WS8055DA201N 

200 

120 

(DA) 

0.100 

0.055 

0.080 

0.02 

WS8404DA301N 

300 

0.100 

0.040 

0.080 

0.02 

WS6540DA401N 

400 

0.100 

0.040 

0.065 

0.02 

WS6540DA501N 

500 

0.110 

0.040 

0.065 

0.02 

WS6535DA601N 

600 

0.110 

0.035 

0.065 

0.02 

WS6535DA801N 

800 

0.110 

0.035 

0.065 

0.02 

WS6035DA102N 

1000 

0.110 

0.035 

0.060 

0.02 

WS6035DA202N 

2000 

0.110 

0.035 

0.060 

0.02 

WS6035DA302N 

3000 

0.110 

0.035 

0.060 

0.02 

WS6035DA502N 

5000 

0.110 

0.035 

0.060 

0.02 

WS6035DA103N 

10000 

0.110 

0.035 

0.060 

0.02 

WS6540DE501N 

500 

80 

(DE) 

0.110 

0.040 

0.065 

0.02 

WS6535DE601N 

600 

0.110 

0.035 

0.065 

0.02 

WS6535DE801N 

800 

0.110 

0.035 

0.065 

0.02 

WS6035DE102N 

1000 

0.110 

0.035 

0.060 

0.02 

WS6035DE202N 

2000 

0.110 

0.035 

0.060 

0.02 

WS6035DE302N 

3000 

0.110 

0.035 

0.060 

0.02 

WS6035DE502N 

5000 

0.110 

0.035 

0.060 

0.02 

WS6035DE103N 

10000 

0.110 

0.035 

0.060 

0.02 


Ro@ -40°C 






WS7540DJ102N 

1000 

40 

(DJ) 

0.100 

0.040 

0.75 

0.02 

WS7540DJ202N 

2000 

0.100 

0.040 

0.075 

0.02 

WS7540DJ302N 

3000 

0.100 

0.040 

0.075 

0.02 

WS6535DJ502N 

5000 

0.100 

0.035 

0.065 

0.02 

WS6535DJ103N 

10000 

0.100 

0.035 

0.065 

0.02 

WS7540DL102N 

1000 

20 

(DL) 

0.100 

0.040 

0.075 

0.02 

WS7540DL202N 

2000 

0.100 

0.040 

0.075 

0.02 

WS6536DL502N 

5000 

0.100 

0.035 

0.065 

0.02 

WS6535DL103N 

10000 

0.100 

0.035 

0.065 

0.02 

WS7540DN102N 

1000 

0 

(DN) 

0.100 

0.040 

0.075 

0.02 

WS7540DN202N 

2000 

0.100 

0.040 

0.075 

0.02 

WS6535DN502N 

5000 

0.100 

0.035 

0.065 

0.02 

WS6535DN103N 

10000 

0.100 

0.035 

0.065 

0.02 



TYPICAL 

APPLICATIONS 

• Transistor Protection 

• Motor Protection 

• Transformer Protection 

• Telecommunication Line 
Protection 


PTC Over Current Protectors are used in series to 
protect from over current conditions. The PTC will 
switch from its normal low resistance to a very high 
resistance state reducing the current flow to a safe 
level. Once this over current condition has been 
removed, the PTC will cool to its normal (low) 
resistance. 


Imsc 


Figure 3 


Figure 3 illustrates the Static Voltage/Current curve 
relationship 



DEFINITIONS 

Maximum Continuous Current (Imcc) 

The maximum amount of current which a PTC 
Thermistor must be able to pass without switching 
into its ihgh resistance state. Expressed in Amps. 
Minimum Switching Current (Imsc) 

The minimum amuont of current necessary to 
switch the thermistor into its high resistance state. 
Expressed in Amps. 



PROBES/ASSEMBLIES 

Many probes and assemblies are available for 
numerous applications. 

Please contact WECC Applications Engineering 
with specific requirements. 
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NTC THERMISTORS 


NTC (Negative Temperature Coefficient) Thermistors are thermally sensitive 
resistors which show a large (2 to 6%°C) decrease in resistance as tempera¬ 
ture increases. Figure 1 illustrates the resistance ratio-temperature curves of 
four standard thermistor materials. These materials are manufactured using 
transition metal oxides that are formed into the desired shape and sintered at 
very high temperatures («1200®C). 



TYPICAL APPLICATIONS 

• Temperature Measurement 

• Temperature Control 

• Inrush Current Limiting 

• Temperature Compensation 

• Sensing Liquid Level or Air Flow 


STANDARD NTC CURVE CHARACTERISTICS 


Part Number 

Base Resis. 
Ro@25«C 
(lijilOVo 

if! 

Dissipation 

Constant 

Dc(mW/»C) 

Time 

Constant 

Tc(Sec) 

Body 

Type 

Reference Dimensions 
(Inches) 

A 

B 

C 

LEAD 

AWG# 

WN5004D2R5K 

2.50 


14.00 

60.00 

DISC 

0.500 

0.040 

0.30 

22.00 

WN3003D5R0K 

5.00 


8.00 

35.00 

DISC 

0.300 

0.030 

0.20 

24.00 

WN3005D7R5K 

7.50 


8.00 

42.00 

DISC 

0.300 

0.045 

0.20 

24.00 

WN2304D100K 

10.00 


7.00 

22.00 

DISC 

0.225 

0.035 

0.20 

24.00 

WN2004D150K 

15.00 


7.00 

20.00 

DISC 

0.200 

0.040 

0.2 

24.f)0 

WN2005D200K 

20.00 

3.3 

7.00 

25.00 

DISC 

0.200 

0.050 

0.20 

24.00 

WN2008D300K 

30.00 

(D) 

7.00 

25.00 

DISC 

0.200 

0.080 

0.20 

24.00 

WN1104D400K 

40.00 


2.50 

4.00 

CHIP 

0.110 

0.040 

— 

28.00 

WN1004D500K 

50.00 


2.50 

4.00 

CHIP 

1.100 

0.040 

— 

28.00 

WN0704D101K 

100.00 


2.00 

4.00 

CHIP 

0.070 

0.040 

- 

28.00 

WN0504D201K 

200.00 


2.00 

3.00 

CHIP 

0.50 

0.030 

— 

28.00 

WN0407D501K 

500.00 


2.00 

2.00 

CHIP 

0.040 

0.070 

— 

28.00 

WN5004A250K 

25.00 


14.00 

60.00 

DISC 

0.500 

0.040 

0.30 

22.00 

WN3003A500K 

50.00 


8.00 

48.00 

DISC 

0.350 

0.040 

0.20 

24.00 

WN3005A750K 

75.00 


8.00 

42.00 

DISC 

0.300 

0.045 

0.20 

24.00 

WN2304A101K 

100.00 


7.00 

22.00 

DISC 

0.225 

0.035 

0.20 

24.00 

WN2005A201K 

200.00 

-3.9 

7.00 

25.00 

DISC 

0.200 

0.055 

0.20 

24.00 

WN2008A301K 

300.00 

(A) 

7.00 

25.00 

DISC 

0.200 

0,080 

0.20 

24.00 

WN1004A501K 

500.00 


2.50 

4.00 

CHIP 

0.100 

0.040 

— 

28.00 

WN0804A801K 

800.00 


2.00 

4.00 

CHIP 

0.080 

0.045 

— 

28.00 

WN0704A102K 

1000.00 


2.00 

4.00 

CHIP 

0.070 

0.040 

— 

28.00 

WN0504A202K 

2000.00 


2.00 

3.00 

CHIP 

0.050 

0.040 

— 

28.00 

WN0406A402K 

4000.00 


2.00 

2.00 

CHIP 

0.040 

0.055 

— 

28.00 

WN0407A502K 

5000.00 


2.00 

2.00 

CHIP 

0.040 

0.070 

— 

28.00 

WN5005B201K 

200.00 


14.00 

60.00 

DISC 

0.500 

0.050 

0.30 

22.00 

WN3004B501K 

500.00 


8.00 

35.00 

DISC 

0.300 

0.040 

0.20 

24.00 

WN2701B751K 

750.00 


8.00 

33.00 

DISC 

0.270 

0.050 

0.20 

24.00 

WN2004B102K 

1000.00 

-4.4 

7.00 

22.00 

DISC 

0.200 

0.040 

0.20 

24.00 

WN1204B202K 

2000.00 

(B) 

3.00 

6.00 

CHIP 

0.120 

0.035 

— 

28.00 

WN0804B502K 

5000.00 


3.00 

5.00 

CHIP 

0.080 

0.040 

— 

28.00 

WN0704B802K 

8000.00 


2.00 

3.00 

CHIP 

0.065 

0.040 

— 

30.00 

WN0605B103K 

10000.00 


2.00 

3.00 

CHIP 

0.060 

0.045 

— 

30.00 

WN0607B203K 

20000.00 


2.00 

4.00 

CHIP 

0.055 

0.070 

— 

30.00 

WN5005C202K 

2000.00 


14.00 

60.00 

DISC 

0.500 

0.050 

0.30 

22.00 

WN3004C502K 

5000.00 


8.00 

35.00 

DISC 

0.300 

0.040 

0.20 

24.00 

WN2705C752K 

7500.00 


8.00 

33.00 

DISC 

0.270 

0.050 

0.20 

24.00 

WN2004C103K 

10000.00 

-4.9 

7.00 

22.00 

DISC 

0.200 

0.040 

0.20 

24.00 

WN1204C203K 

20000.00 

3.00 

6.00 

CHIP 

0.120 

0.035 

— 

28.00 

WN0804C503K 

50000.00 

(C) 

3.00 

5.00 

CHIP 

0.080 

0.040 

— 

28.00 

WN0605C104K 

100000.00 


2.00 

3.00 

CHIP 

0.060 

0.045 

— 

30.00 

WN0607C204K 

200000.00 


2.00 

4.00 

CHIP 

0.055 

0.070 

- 

30.00 

WN0408C404K 

400000.00 


2.00 

4.00 

CHIP 

0.040 

0.075 

— 

30.00 

WN0410C504K 

500000.00 


2.00 

5.00 

CHIP 

0.040 

0.095 

- 

30.00 



Modification 

Dash No. 

Body Type 

No Leads 

-01 

Disc/Chip 

Inside Kink 

-02 

Disc Only 

Outside Kink 

-03 

Disc Only 

Epoxy Coating 
(150°C Max. Temp.) 

-04 

Disc/Chip 

Silicone Coating 
(200®C Max. Temp.) 

-05 

Disc/Chip 

Epoxy/Inside Kink 

-06 

Disc Only 

Epoxy/Outside Kink 

-07 

Disc Only 

Silicone/Inside Kink 

-08 

Disc Only 

Silicone/Outside Kink 

-09 

Disc Only 

Example: WN2005D200K-06 (Standard part 
with epoxy coating and inside Kink leads) 

Table 2 


Options: If one of the modi¬ 
fications in Table 2 is re¬ 
quired, add the dash num¬ 
ber listed to the part num¬ 
ber (see example). Other 
options are available 
including non-standard 
base resistance values and 
tolerances. 

Please contact WESTERN 
ELECTRONIC COMPO¬ 
NENTS CORP. Applica¬ 
tions Engineering with 
specific requirements. 


Curve 

D 

A 

B 

C 

Beta in °K 

2925 ±225 

3545 ±150 

3965±125 

4500 ±200 

Resis. Ratio 
25/125‘‘C 

11.8±15»/ei 

19.80 ±100/0 

29.4±10»/o 

48.7±10«/o 

TCR @25^0 
(“/o/^C) 

■3.3 

-3.9 

-4.4 

-4.9 

Temperature 

R-T 

Curve 

TCR 

(»/o/®C) 

R-T 

Curve 

TCR 

R-T 

Curve 

TCR 

("/o/^C) 

R-T 

Curve 

TCR 

(W^C) 

“F 

“C 

-58.00 

-50.00 

23.62 

5.400 

40.06 

6.100 

67.06 

7.20 

98.20 

7.40 

-40.00 

-40.00 

14.05 

5.050 

22.06 

5.900 

34.01 

6.70 

47.34 

7.00 

-22.00 

-30.00 

8.623 

4.700 

12.51 

5.500 

17.84 

6.20 

23.76 

6.60 

-13.00 

-25.00 

6.849 


9.633 


13.12 


17.08 


-4.00 

-20.00 

5.461 

4.400 

7.431 

5.100 

9.766 

5.80 

12.39 

6.30 

14.00 

-10.00 

3.588 

4.10 

4.534 

4.80 

5.552 

5.50 

6.700 

5.90 

32.00 

0.00 

2.417 

3.80 

2.848 

4.50 

3.269 

5.10 

3.746 

5.60 

41.00 

5.00 

2.002 


2.281 


2.539 


2.835 


50.00 

10.00 

1.674 

3.60 

1.844 

4.30 

1.988 

4.80 

2.161 

5.30 

59.00 

15.00 

1.397 


1.494 


1.567 


1.661 


68.00 

20.00 

1.194 

3.40 

1.216 

4.00 

1.245 

4.50 

1.284 

5.10 

77.00 

25.00 

1.000 

3.30 

1.000 

3.90 

1.000 

4.40 

1.000 

4.90 

86.00 

30.00 

0.8575 

3.20 

0.8260 

3.80 

0.9052 

4.30 

0.7844 

4.80 

95.00 

35.00 

0.7340 


0.6858 


0.6526 


0.6190 


104.00 

40.00 

0.6311 

3.00 

0.5726 

3.60 

0.5320 

4.00 

0.4915 

4.50 

113.00 

45.00 

0.5419 


0.4804 


0.4361 


0.3926 


122.00 

50.00 

0.4673 

2.85 

0.4051 

3.40 

0.3596 

3.80 

0.3174 

4.30 

131.00 

55.00 

0.4015 


0.3425 


0.2983 


0.2547 


140.00 

60.00 

0.3512 

2.65 

0.2915 

3.20 

0.2485 

3.60 

0.2069 

4.10 

149.00 

65.00 

0.3066 


0.2489 


0.2076 


0.1689 


158.00 

70.00 

0.2686 

2.50 

0.2137 

3.00 

0.1745 

3.40 

0.1385 

3.90 

167.00 

75.00 

0.2365 


0.1837 


0.1478 


0.1142 


176.00 

80.00 

0.2090 

2.35 

0.1592 

2.90 

0.2157 

3.30 

0.09453 

3.70 

185.00 

85.00 

0.1860 


0.1385 


0.1070 


0.07863 


194.00 

90.00 

0.1660 

2.25 

0.1206 

2.70 

0.09146 

3.10 

0.06568 

3.50 

203.00 

95.00 

0.1485 


0.1055 


0.07856 


0.05509 


212.00 

100.00 

0.1335 

2.10 

0.09242 

2.60 

0.06778 

2.90 

0.04640 

3.40 

230.00 

110.00 

0.1100 

2.00 

0.07182 

2.50 

0.05094 

2.80 

0.03329 

3.30 

248.00 

120.00 

0.09211 

1.95 

0.05653 

2.30 

0.03884 

2.70 

0.02424 

3.10 

257.00 

125.00 

0.08472 

1.90 

0.05033 

2.30 

0.03407 

2.60 

0.02059 

3.00 

266.00 

130.00 

0.07830 

1.90 

0.04488 

2.20 

0.02998 

2.50 

0.01789 

3.00 

284.00 

140.00 

0.06767 

1.80 

0.03622 

2.10 

0.02340 

2.40 

0.01338 

2.90 

302.00 

150.00 

0.05912 

1.75 

0.02679 

2.00 

0.01847 

2.30 

0.010110 

2.70 



TERMINOLOGY 

Base Resistance (Ro) - The resistance value of a thermistor at a specified 
temperature with negligible electrical power to avoid self heating. Usually 
base resistance will be defined at 25°C. 

Dissipation Constant (Dc) - The amount of power through self-heating 
necessary to raise the thermistor body 1 °C. (Units in Mw/°C). 

Time Constant (Tc) - The time, in seconds, required for a thermistor dis¬ 
sipating negligible power to change 63% of the total difference between its 
initial and final body temperature when subjected to a change in temperature. 
TCR (Temperature Coefficient of Resistance) - Defined by the following 
equation: and is expressed in %/°C. 

TCR= 1 (dRj) 

Rt (dT) 
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NTC THERMISTORS 


Part 

Number 

Resis. 

Ro@25°C 

(Ohms) 

± 20% 

Imax 

Max. Steady 
State Current 
(amps) 

R@lmax 

(OHMS) 

Physical Dimensions (Inches) 

“D” 

(Max Dia. 
Over Coating) 

“T ” 

(Max. Thickness 
Over Coating) 

“L” 

Lead 

Diameter 

WS320 

1.00 

20.00 

0.015 

0.90 

0.30 

0.040 

WS330 

2.00 

18.00 

0.030 

0.90 

0.35 

0.040 

WS34G 

2.50 

3.00 

0.150 

0.60 

0.25 

0.032 

WS350 

2.50 

7.00 

0.050 

0.60 

0.25 

0.032 

WS360 

2.50 

9.00 

0.040 

0.60 

0.25 

0.032 

WS370 

2.50 

10.00 

0.040 

0.90 

0.25 

0.040 

WS380 

2.50 

15.00 

0.030 

0.90 

0.30 

0.040 

WS390 

4.00 

5.00 

0.150 

0.50 

0.25 

0.032 

WS400 

4.00 

8.00 

0.070 

0.60 

0.25 

0.040 

WS410 

4.00 

14.00 

0.050 

0.90 

0.35 

0.040 

WS420 

5.00 

2.00 

0.400 

0.60 

0.25 

0.032 

WS430 

5.00 

4.00 

0.150 

0.60 

0.25 

0.032 

WS440 

5.00 

7.00 

0.070 

0.60 

0.25 

0.032 

WS450 

5.00 

8.00 

0.050 

0.70 

0.25 

0.040 

WS460 

5.00 

9.00 

0.060 

0.90 

0.25 

0.040 

WS470 

5.00 

10.00 

0.060 

0.90 

0.35 

0.040 

WS480 

5.00 

12.00 

0.060 

0.90 

0.50 

0.040 

WS490 

7.00 

3.00 

0.140 

0.50 

0.25 

0.032 

WS500 

7.00 

4.00 

0.150 

0.60 

0.30 

0.040 

WS510 

7.00 

5.00 

0.150 

0.60 

0.30 

0.040 

WS520 

7.00 

6.00 

0.150 

0.60 

0.30 

0.040 

WS530 

10.00 

1.50 

0.250 

0.45 

0.25 

0.032 

WS540 

10.00 

ZOO 

0.200 

0.45 

0.25 

0.032 

WS550 

10.00 

3.00 

0.200 

0.50 

0.30 

0.032 

WS560 

10.00 

5.00 

0.200 

0.50 

0.35 

0.032 

WS570 

10.00 

6.00 

0.150 

0.60 

0.35 

0.040 

WS580 

12.00 

4.00 

0.220 

0.50 

0.30 

0.040 

WS600 

20.00 

1.75 

0.600 

0.50 

0.35 

0.032 

WS610 

20.00 

2.50 

0.500 

0.50 

0.35 

0.032 

WS620 

25.00 

1.50 

0.600 

0.50 

0.30 

0.032 

WS630 

40.00 

2.00 

0.600 

0.65 

0.25 

0.032 

WS650 

120.00 

3.00 

0.900 

0.95 

0.25 

0.040 


NTC INRUSH 
CURRENT LIMITERS 

Inrush current limiters limit the 
large initial current present when a 
circuit is first energized. The rela¬ 
tively high initial resistance of the 
thermistor acts to limit the inrush 
current until the power it is dissipat¬ 
ing heats it up to a high temperature 
where its resistance will be reduced 
to a negligible value. 




APPLICATIONS 

Figure 2 illustrates a typical applica¬ 
tion in a power supply. The thermis¬ 
tors are placed in either the AC or DC 
locations of the circuit. 


DEFINITIONS 

R@lmax-Approximate resistance at 
maximum steady state current. 
Imax-Maximum steady state current 
(DC or AC) 




GLASS ENCAPSULATED 
THERMISTORS 


SURFACE MOUNT NTC CHIP 
THERMISTORS 


WECC’s glass encapsulated therm¬ 
istors are hermetically sealed in a 
controlled atmosphere which 
results in an extremely stable part. 
This product is offered in both the 
surface mount and axial leaded 
configuration. 

Applications 

• Temperature Sensing 

• Temperature Control 

• Temperature Compensation 
Options 

• Tape & Reeling 

• Special Resistance Values 
Features 

• Maximum operating temperature 
of 350°C 

• Resistance values from 1k to 
IMeg 


PROBES/ASSEMBLIES 

Many probes and assemblies are 
available for numerous applica¬ 
tions. Please contact WECC Appli¬ 
cations Engineering with specific 
requirements. 


Applications 

• Temperature Sensing 

• Temperature Control 

• Temperature Compensation 

Options 

• Termination Materials 

• Special resistance values 

• Special dimensions 

Features 

• Five sided wrap-around terminations 

• Allows design flexibility 

• Solid state ceramic composition 


Part Number 

Ro@25®C 

(D)±10% 

Curve 

TCR@25»C 

(Vo/»C) 

Physical Dimensions (Inches) 

A 

B 

C 

D 

WM0952D201K 

200.00 

D 

-3.30 

0.100 

0.052 

0.090 

0.020 

WM0783D401K 

400.00 

D 

-3.30 

0.110 

0.038 

0.070 

0.020 

WM0635D501K 

500.00 

D 

-3.30 

0.110 

0.035 

0.060 

0.020 

WM0439D801K 

800.00 

D 

-3.30 

0.125 

0.039 

0.040 

0.020 

WM0431D102K 

1000.00 

D 

-3.30 

0.125 

0.031 

0.040 

0.020 

WM1083A102K 

1000.00 

A 

-3.90 

0.090 ' 

0.083 

0.100 

0.020 

WM0859A202K 

2000.00 

A 

-3.90 

0.100 

0.059 

0.080 

0.020 

WM0751A302K 

3000.00 

A 

-3.90 

0.110 

0.051 

0.070 

0.020 

WM0634A502K 

5000.00 

A 

-3.90 

0.100 

0.034 

0.055 

0.020 

WM0634A602K 

6000.00 

A 

-3.90 

0.125 

0.034 

0.060 

0.020 

WM0632A702K 

7000.00 

A 

-3.90 

0.125 

0.032 

0.055 

0.020 

WM0531A802K 

8000.00 

A 

-3.90 

0.125 

0.031 

0.050 

0.020 

WM0431A103K 

10000.00 

A 

-3.90 

0.125 

0.031 

0.040 

0.020 

WM0973B103K 

10000.00 

B 

-4.40 

0.100 

0.073 

0.090 

0.020 

WM0951B203K 

20000.00 

B 

-4.40 

0.125 

0.051 

0.085 

0.020 

WM0637B303K 

30000.00 

B 

-4.40 

0.100 

0.037 

0.060 

0.020 

WM0533B403K 

40000.00 

B 

-4.40 

0.100 

0.033 

0.050 

0.020 

WM0632B503K 

50000.00 

B 

-4.40 

0.125 

0.032 

0.055 

0.020 

WM0524B603K 

60000.00 

B 

-4.40 

0.100 

0.024 

0.045 

0.020 

WM0524B803K 

80000.00 

B 

-4.40 

0.125 

0.024 

0.045 

0.020 

WM0422B104K 

100000.00 

B 

-4.40 

0.125 

0.022 

0.040 

0.020 

WM0973C104K 

100000.00 

C 

-4.90 

0.100 

0.073 

0.090 

0.020 

WM0850C204K 

200000.00 

C 

-4.90 

0.110 

0.050 

0.075 

0.020 

WM0529C504K 

500000.00 

C 

-4.90 

0.100 

0.029 

0.045 

0.020 

WM0523C754K 

750000.00 

C 

-4.90 

0.125 

0.023 

0.050 

0.020 

WM0422C105K 

1000000.00 

C 

-4.90 

0.125 

0.022 

0.040 

0.020 
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SANKEN VARISTORS SNR SERIES 



A full range of high quality metal oxide 
varistors at competitive prices make the SNR 
Series the ideal choice for protection in AC 
and DC circuits. 

"SNR - Sanken nonlinear resistor 


Refer to Sections 1500,2450 and 4800 for additional product listings. 
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SANKEN NONLINEAR RESISTOR (SNR) SERIES _ 

Part Numbering System Nominal 


Available 

Rated 

Rated 

Varistor Voltage 

Peak Current 

Energy 

Max Clamping Volts 

Typical Capacitance 

Disc 

AC Volts 

DC 

@ 1mA DC 

8/20 ps 

8/20 ps 

8/20 ps 

@1KHz 

Diameter 

(RMS) 

(Volts) 

(Volts) 

(Amps) 

(Joules) 

(Volts) (Amps) 

(Picofarads) 


Asian Standard 


SNR - □□□ □ D □□ 

Diameter _ 

Number 05 07 10 14 20 
Diameter 50 70 IO 0 I 402 O 0 

Series Designation 
Voltage Tolerance at 1mA DC 

K=±10%, L=±15% 


50,70,IO 0 , 
140,200 


11-680 


14-895 


18-1100 


100-6500 .15-405 38- 1815 1 - 100 40- 10000 


Varistor Voltage - The first two digits identify the first two 
figures of Varistor Voltage and the last digit identifies the 
number of Zero to follow them. (Ex. 241 indicates 240V). 


North American Standard (SNR-A Series) 

SNR-A □□□ □ □□ 

No Significance To 
Varistor Characteristics 

Varistor Voltage Tolerance at 70,140, 95- 1000 127-1200 150-1584 1200-6500 15-360 250-2610 10- 100 80- 1500 

ImADC K=±10%,J=±5% 2 O 0 

Max. RMS Continuous Voltage 

Series Designation 


North American Standard (SNR-D Series) 

SNR-D □□□ □ □□ 

No Significance To 
Varistor Characteristics 

Voltage Tolerance at 1mA DC 

U+15%, K=±10%, M=±20% 

Nominal Varistor Voltage at 1mA DC 
Series Designation 


70,140, 11 -115 14-153 18-180 250-4500 .4-160 39-300 5-50 190-22000 

2 O 0 Test 

waveform 
may vary 


Asian Standard (Low Voltage Series) 

SNR - □□□ □ D □□ 

Diameter _ 

Number 05 07 10 
Diameter 50 70 IO 0 

Series Designation 
Varistor Tolerance 

M=±20% 


50,70,IO 0 


Varistor Voltage - The first two digits identify the first two 
figures of Varistor Voltage and the last digit identifies the 
number of Zero to follow them. (Ex. 120 indicates 12V). 


4-6 


© Copyright 1989 World Products, Inc. 


5.5-8 


8-12 


50-250 .05-.25 20-32 1 -5 1700-10000 



Protection Products Group 

19654 8th St. East/P.O. Box 517 
Sonoma, California 95476 


WORLD PRODUCTS INC. 707-996-5201 FAX: 707-996-3380 


Our Family of Protection Products 

■ Metal Oxide and Silicon Varistors 

■ Gas Tube Arrestors 

■ RFI, X and Y Capacitors 

■ Transient Voltage Suppressor Diodes 


Refer to Sections 1500, 2450 and 4800 for additional product listings. 
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TRANSDUCERS 


Manufacturer 

Starting 

EEM 

Page No. 

Audio 

Force/ 

Weight 

ill 

Pres¬ 

sure 

Temp. 

Position 

Position 

Velocity 

Velocity 

other 

ABS 

Disptace- 

ment 

Airpax Corp. 

B*1931 





V 




V 


American Aerospace 
Controls 

B*1932 









V 


BEI Motion Systems Co. 

B«1934 







V 

V 

V 


Blatek Inc. 

B*1936 

V 









Ultrasonic test, Air 
coupling, Transducers 

Computer Optical 

Products 

B-1942 








V 



Data Instruments 

B*1943 




V 






Depth sensors 

Enprotech Corp. 

B.1953 






V 





Entran Devices Inc. 

B-1954 




V 







HBM 

B*1958 










Load cells 

Micro Mo Electronics Inc. 

B«1966 







V 

V 

V 


Murata Erie North 

American Inc. 

B-1967 

V I 









Piezoelectric ceramics 

Ohio Semitronics 

B-1968 



V 








Omega Engineering 

B-1988 


V 


V 



V 

V 

V 

Strain 

Setra Systems Inc. 

B-1990 


V 


V 







Transducers & Systems 

BO 996 


V 









Vernitech Div.A/ernitron 
Corp. 

BO 998 




V 


V 

V 

V 

V 


Vibra-Metrics Inc. 

BO 999 









V 

Vibration 


ACCELEROMETERS 


Manufacuner 

Starting 

EEM 

Page No. 

Accel¬ 

eration 

Vibration 

ShofHc 

Entran Devices Inc. 

BO 954 

V 

V 

V 

HBM 

BO 958 


V 


Setra Systems Inc. 

BO 990 

V 



Wilcoxon Research 

B'2000 

— 

V 

V 

V 
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SENSORS/TRANSDUCERS 


Manufacturer 

Starting 
EEM 
Page No. 

Current, DC 

Current, AC 

Power 

Power 

Factor 

Phase 

Angle 

Fre¬ 

quency 

Voltage 

Other 

Magni- 

Level 

Sensing 

Bidirec¬ 

tional 

Ampl./ 

BMS 

Iliiiiiiillll 

Sensing 

liliill 

iiii 

Apparent 

(VAR) 

DC 

AC 

Airpax Corp. 

B.1931 










V 



MIL 

American Aerospace 
Controls 

B-1932 


V 

V 

V 

V 


V 



V 

V 

V 

MIL 

F.W. Bell Inc. 

B-1935 













Hall effect I 

Blatek Inc. 

B*1936 


V 












ETA Circuit Breakers 

B*1956 





a/ 








Flow monitors 

Hamlin Inc. 

B*1957 


V 



V 






V 

V 

Proximity 

transducers 

HBM 

B*1958 




V 









Strain gauges 

Itek Encoder 

B*1960 

V 













IVO Industries 

B*1962 



V 








V 

v 

Proximity sensors 

Ohio Semitronics 

B*1968 

V 


V 

V 


V 

V 

V 


V 

V 

V 

Watt transducers, 
Hall effect sensors 

Omega Engineering 

B*1988 


V 












Transducers & 

Systems 

B-1996 













Inclinometer 


ENCODERS, SHAFT ANGLE 



Starting 

EEM 

Page No. 

Optical 

Contact 

other 

Abs. 

DIff. 

Abs. 

Diff. 

BEI Motion Systems Co. 

B«1934 

V 

V 



Incremental 

Canon USA Inc. 

B*1937 


V 



Laser linear encoders 

Clarostat Mfg. Co. 

B-1940 


V , 


V 

Incremental 

Computer Optical Products 

B.1942 

V 

V 




Data Technology Inc. 

B.1945 

V 

V 




Disc Instruments/Honeywell 

B-1949 


V 



Digital potentiometers 

Enprotech Corp. 

B-1953 

V 





Itek Encoder 

B-1960 

V 




MIL 

IVO Industries 

B«1962 

V 

V 


V 


Litton Encoder 

B.1963 

V 


V 


Trackball systems 

Lucas Ledex Inc. 

B-1964 





Incremental 

Micro Mo Electronics Inc. 

I 

B-1966 


V 



Magnetic 

Sharp Electronics/ 

Opto Electronics 

B«1995 

V 





US Digital Corp. 

B-1997 


V 




Vernitech Div./Vernitron Corp. 

B-1998 

V 

V 

V 

V 

Modular 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1929 




















lwr%#IWIIWl%iFlVaMW VdP^SPB&nMr 

BLiECTniCAL/ELiECTItONIC 

1 ^ 

AND ACRONYMS 


A 

A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 

B 

BALUN balanced to unbalanced 
BASIC beginners' all-purpose 
symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 

CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAM AC computer-automated 
measurement and control 
CAPP computer-aided process 
planning 

CAT computer-aided test 
CATV cable television or 
community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 
semiconductor 
Comm, communications 
CPS characters per second 
CPU central processing unit 

D 

D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 
Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 

EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binaiy coded 
decimal interchange code 
EEPROM electrically erasable 
PROM 


EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 
ROM 

ESR equivalent series resistance 

F 

FEP fluorinated ethylene propylene 
Copolymar, 200° Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 

GaAsFET gallium arsenide FET 
CMIP commn management 
information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 

HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 
diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 

lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
lO input/output (devices) 

IR insulation resistance (or) infrared 
ISDN integrated services digital 
network 

ISO International Standards 
Organization 

J 

JEDEC Joint Electronic Device 
Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 

kHz kilohertz (10 ^ hertz) 

KSR keyboard send /receive 

L 

LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting di^e 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 
transformer 

M 

MASER microwave amplification 
by stimulated emission of 
radiation 

MATV master antenna television 


|lF microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 
second 

MDB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 
semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 
module 
NOR not OR 

NTC negative temperature coefficient 

O 

OCR optical character reader 
OEM original equipment 
manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 

PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 

PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 
transistor 

Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 

RAM random access memory 
RC resistance-capacitance 
RFI radio fi^uency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 

SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
protocol 

SIDAC bidirectional voltage- 
triggered switch 
SIMM single in-line memory 
module 

SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 
management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 

TC temperature coefficient 
TCE thermal coefficient of 
expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250° Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 

UHF ultra high frequency (300 MHz 
to 3 GHz) 

UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 

VAC volts (oO alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 

VSWR voltage standing wave ratio 

W 

WPS word processing software 

Y 

YIG yttrium iron garnet 
Z 

ZIF zero insertion force 
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TACHOMETERS 
AND MAGNETIC 
SPEED SENSORS 


For accuracy, fast response time and 
reliable, long-lasting performance, 
specify Airpax tachometers and 
magnetic speed sensors. Contact 
Airpax Company, Cheshire 
Industrial Park, Cheshire, CT 
06410. (203) 271-6000, A 
division of North American 
Philips Corporation. 



Tachtrol® 2 — Speed/Rate Monitor 

A single input digital instrument, this speed/rate monitor 
offers fast-response, high-precision monitoring. Measured 
values are displayed in engineering/units: RPM, FPM, fre¬ 
quency or other values. Rugged, easy to set up, yet costs less 
than competitive models. 

Features: 

• Single-channel precision speed or rate monitoring. 

• Period mode measuring system. 

• Five-digit auto-ranging .56" LED display; full or partial 
auto-ranging with leading zero suppression. Updates 
twice per second. 

• Active or passive sensor input; accepts any pulse output 
device, magnetic digital speed sensor. 

• Meets MIL-8 IOC shock and vibration. 



Tachtrol® 3 — Dual Input Digital Tachometer 

Single or dual channel instrument, this computing tacho¬ 
meter measures input frequencies and displays the resulting 
quantities in RPM, FPM, % Draw and other rates. A unique 
method of setting conversion factors and instrument func¬ 
tions allows easy configuring or altering at any time. 
Features: 

• Measures speed or frequency (2 Hz to 30,000 Hz). 

• Active or passive speed sensor inputs. 

• Auto ranging LED display. 

• Meets MIL-8 IOC shock and vibration. 



1-3111—Low-Cost Molded Magnetic Speed Sensor 

Stainless steel housing and one-piece construction, this speed 
sensor has interior section coated with epoxy resin to resist 
both oil and moisture. 

Features: 

• Wide operating and storage temperature range: - 40°F to 
+ 300°F. 

• 190-volt minimum output (P-P). 

• Mates with MS3106A-10SL-4S. 



Teich-Pac® 3 

The single channel, microcomputer-based Tkch-Pak® 3 uses 
adaptive period averaging which permits a combination of 
fast response and high accuracy. It measures input frequency 
and converts the resulting quantities to a meter output, an 
analog output, and four relays. A unique method of setting 
instrument functions permits them to be easily configured or 
altered in the field at any time. 

Features: 

• Measures frequency from .0625 to 30,000 Hz. 

• Active or passive sensor inputs: accepts input from any 
frequency source. 

• Response time —50 millisecond updates above 100 Hz. 

• Field programmable. 



1-0001 and 1-0005 — Passive Magnetic 
Speed Sensors 

Convert mechanical motion to AC voltage. The frequency of 
the AC signal is exactly proportional to the speed or RPM. 
Features: 

• No moving parts. 

• Wide temperature range. 

• Stainless steel housing. 

• UL/CSA and FM listed sensors available. Intrinsically safe. 



4-0070 and 4-0036 — Active Magnetic 
Speed Sensors/Zero Velocity 

Either speed sensor can be used to sense the speed of any 
rotating machinery, including motors, generators, turbines, 
compressors, conveyors—wherever speed or RPMs need to 
be monitored. 

Features: 

• Low cost. 

• 12V ± 2 VDC power supply. 

• - 25°C to + 70°C operating temperature range. 

• 4-0036 is UL listed. 

• DC to lOK Hz frequency. 

• UL/CSA listed sensors available. 



AIRPMX 

CHESHIRE DIVISION 
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American Aerospace Controls Inc. 

570 SMITH STREET, FARMINGDALE, NEW YORK 11735 □ (516) 694-5100 


AC CURRENT SENSORS 


FULL SCALE (F $) INPUT CURRENT RANGES 

0.25,0.5,1,5 

1 . 2 . 5 . 10 . 20 - 

1 . 2 . 5 . 10 . 20 - 
2,5,10.15,21 
2,5,10,20,5i 


FS OUTPUT ACCURACY RESP. 


1003AM1 2,5.10,15,2 
1003AM2 30,50,75,10 
1003AM3 150,250,350 
1001 100,250,500 


DC CURRENT SENSORS 


SERIES 

FULL SCALE (FS) INPUT CURRENT RANGES 

FS OUTPUT 

ACCURACY 

RESP. 


904B 

0.1,0.2,0.5,1,2,5mAdc 

903B 

5,10,20,50,100,200,500mAdc & 1,2,5Adc 

S209-903B 

5,10,20,50,100,200,500mAdc & 1,2, 5Adc 

936 

20,50.100,200,250,500mAdc & 1,2,5Adc 

S218-903 

100,200,500mAdc&l,2.5Adc 

937 

10,20,30,50, lOOAdc 

913A 

10,20,50, lOOAdc 

913B 

10,20,50, lOOAdc 

S155-913B 

10,20,35,50,75, lOOAdc 

950 

10,20,30,40,50Adc 

951 

10,20,30,40,50Adc 

952 

100,200,300,400,500,750,1000,1500,2000Adc 

934 

100,200,250,300,500,750, lOOOAdc 

S338-909 

150,250,500,750,1000,1500,2000,2500Adc 

S347-909 

200,250,300,500,750,1000,1500,2000,2500Adc 


4-20mAdc 
+ 5Vdc 


BIDIRECTIONAL CURRENT SENSORS 


FULL SCALE (FS) INPUT CURRENT RANGES 

± 5,10,20,50,100,200,500mA & ± 1,2,5A 

±50,100,200,500mA & ±1,2,5A 

±10,20,50, lOOA 

±10,20,50.100A 

±25,50,100,150,200,250A 

±25,50,100,150,200,250,300A 
±25,50,100,150,200,250,300A 
±25,50,100,150,200A 
±50,100,150.200,300A 
±150,200,250,300,500,750, lOOOA 


FS OUTPUT 


±250mV 2%FS 

±5V 2%FS 
±5V 2%FS 
±250mV 2%FS 
±250mV 1%FS 
±5V 1%FS 


lOO^s 
40jjls 

5fjLS 
20|xs 
100^.s 5 


: 100,200,300,400,500,600,800,1000,1500,2000A ± 5V 1%FS 
-100,150,250,500,750,1000,1500, 2500,5000A ± 250mV 1%FS 
: 150,250,500,750,1000,1500,2000,2500A ± 5V 1%FS 

: 250,500,750,1000,2000A ± 250mV 2%FS 
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CURRENT, VOLTAGE AND POWER 
INSTRUMENTATION 


CALL 

516 - 694-5100 


AC & DC CURRENT LEVEL DETECTORS 



AC VOLTAGE SENSORS 


SERIES 

FULL SCALE (FS) INPUT VOLTAGE RANGES 

108 

130,150,270,500, GOOVac @ 47420Hz (0 to FS) 

S190-108 

130,150,270,300, GOOVac @ 47-G3Hz (0 to FS) 

V 

150,300,500Vac @ 47-lOOOHz (0 to FS) 

V-X 

150,300,500Vac @ 47-lOOOHz (0 to FS) 

101M3 

90-150 Vac @ GOHz (Suppressed Zero) 

102M3 

90-175 Vac @ 400Hz (Suppressed Zero) 

105 

390-490Vac or 430-530Vac @ GOHz* 

109 

120,125,135,240,250,270Vac @ GOHz* 

110 

120,125,135,240,250,270Vac @ 400Hz* 




WATT & VAR TRANSDUCERS 


SERIES 

FULL SCALE (FS) INPUT POWER RANGES 

415A/41GA 

1-200KW 120,220or440Vac 

S217 

2-80KW220&440Vac 

S73-413 

0-100KW(0tol50Vac orOto 300Vac) 

WIOG 

0.5-2KW(lele) 120,220or440Vac 

W20G 

1-4KW(2 ele) 120,220 or440Vac 

W25G 

l-4KW(2i/2ele) 120,220or440Vae 

W30G 

1-4KW(3 ele) 120,220or440Vac 

QIOG 

0.5-2KVAR (1 ele) 120,220 or440Vac 

407 

0.3-G0KW dc 12-240Vdc & 25-250Adc 

401 

2.7-150KWdc 18-150Vdc & 150-1000Adc 


FREQUENCY TRANSDUCERS 

SERIES 

FULL SCALE (FS) INPUT FREQUENCY RANGES 

mmmm 

RESP. 

FIG. 


3G0 to 440Hz (102-127Vac or 200-250Vac) 

100,200,300,500, IK, 2K, 3K, 5K, lOK & 20K Hz 

BBiB 

250ms 

3-300ms 

■ 



AAC manufactures Current, Voltage and Power Sensing Instru¬ 
ments for Industrial, Military and Space Applications. Send for 
complete catalog. Our Application Engineering Staff is avail¬ 
able to assist you. 
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BEI... For All Your 
Motion Control Needs. 

I PRECISION OPTICAL ENCODERS, OPTICAL ENCODERS, OPTICAL ENCODERS, BRUSHLESS MOTORS, 

SERVOS FOR INDUSTRIAL ABSOLUTE, INDUSTRIAL FAST INSTALUTION ACTUATORS, SPECIALTY 

MILITARY & AEROSPACE MODELS FOR ELECTROMAGNETICS 


HIGH VOLUME OEMs 



High accuracy optical Guaranteed 30-day de- Optical absolute Small, high quality inex- Linearandrotaryac- 

rotary, absolute and incre- livery on standard model single & multi-turn pensive optical encoders tuators, brushless DC 

mental encoders. Standard encoders. Over 160 reso- encoders in the range for high volume markets. motors, and specialty 

resolutions to 2,097,152 lutions in stock - up to of 512 to 65,536 The product line in- electromagnetic devices 
bits-per-turn. Special res- 50,000 CRT incremental. words-per-turn; multi- eludes our revolutionary for aerospace, computer 

olutions to 16,777,216 (22'*) A wide choice of mechani- turn versions with up new MX21 Insta-Mount™ peripherals, Instrumenta- 

bits-per-turn. cal and electrical options to 512 turns. Also and model M15 modular tion, military and Industrial 

Also Ultra-Loc®, a direct are available. higher resolution incr- encoders which can be applications. Moving-coil 

drive programmable rate Designed for the abu- emental encoders for completely installed in actuators pack power, 
and position control servo sive machine tool envl- industrial & defense seconds. Not a kit! Totally speed and precise con- 

system. ronment. Rugged cast requirements. Quality self-contained. Needs no trol Into short-stroke mo- 

Our long established housing, heavy-duty shaft assurance system to alignment. The E113, E15 tion. Reliable, long-life 

systems and procedures and bearings. Available in MIL-l-45208. Features and E203 are 1.1" mlnia- brushless DC motors offer 

are in compliance with models that are sealed. the latest aerospace ture, 1.5" and 2.0" diam- the performance charac- 

quality criteria NHB-6300.4 against liquid entry and technologies in a con- eter enclosed encoders teristics and advantages 

(IB) and MIL-Q-9858A, for shaft loads up to 200 venient size 25 pack- respectively. The mini of comparably sized PM 

and high reliability criter- lbs. and 200G shocks. age. E113 is capable of 1024 DC servo motors. And 

ion MIL-STD-786. Typical applications: Features include: single RPR and the E203 2540 KImeo’s imaginative engi- 

Typlcal applications: Process control, factory light source, heavy-duty PPR. Both contain quad- neers can create specialty 

Aerospace and military automation, machine tool, shaft, housings and bear- rature outputs with index electromagnetic devices 

programs, precision servo instrumentation, lumber ing assemblies A wide and complements as for your most challenging 

systems, pointing/tracking and oil field machinery. range of output driver op- standard. The division applications, including AC 

and precision indexing. tions and mounting con- also offers the PM Series motors, magnetic bear- 

figurations are available Mount encoder. 256 ings, clutches, brakes and 

Typical applications: PPR and priced in low solenoids. 

Robotics, process control, $20s in volume. Typical applications: 

machine tool, antennas. Typical applications: disk and tape drive mo- 

telescopes, and factory Computer peripheral, tors, optical system lens 

automation. medical electronics, robot- and mirror positioners, 

ics, and general instru- vibration dampers, mag- 

mentation applications. netic levitators. 

DIGtTAL PRODUCTS INDUSTRIAL POSITION CONTROLS COMPUTER KIMCO MAGNETICS 

DIVISION ENCODER DIVISION DIVISION PRODUCTS DIVISION DIVISION 

RO. Box 3838 7230 Hollister Ave. 2280 Faraday Avenue 1755B La Costa 150 Vallecitos de Oro 

Little Rock, AR 72203 Goleta, CA 93117 Carlsbad, CA 92008 Meadows Dr. San Marcos, CA 92069 

501-851-4000 805-968-0782 619-931-0200 San Marcos, CA 92069 619-744-5671 

FAX 501-851-5476 FAX 805-968-3154 FAX 619-931-0772 619-471-2600 FAX 619-744-8815 

FAX 619-471-2675 

For Further Information or Quotes 
Call the Division that Matches Your Appiication. 

BEI Motion Systems Company supplies precision electronic and electro-mechanical motion control components and systems 
for a wide range of applications including computer controlled machines, military, aerospace equipment and factory automation. 

For more information on our wide range of products and services, call the division that matches your application, or contact our 
corporate offices listed below. 



BEI MOTION SYSTEMS COMPANY 

Corporate Office 

2111 Palomar Airport Road ■ Suite 250 ■ Carlsbad, CA 92009 ■ (619) 931-1500 • FAX (619) 931-1212 
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Hall Generators 




• Cryogenic/High 
Field 

• Magnetic Field 
Measurements 

• Electrical Power 
Measurements 

• Guidance Systems 

• Brushless dc 
Motors 

• Proximity Sensors 

• Watt-hour Meters 


DESCRIPTION 

The F.W. Bell series of Hall effect magnetic field 
sensors consists of 29 standard models designed 
to meet the requirements of. most magnetic field 
measurement applications. The sensors are 
small, solid-state devices. They produce a 
voltage which is proportional to the product of 
the control current and the magnetic field 
component normal to the Hall active area. Each 
unit has four electrical connections. Two carry 
the control current (Ic) and the other two supply 
the Hall voltage. 

These models are built in various configura¬ 
tions to measure axial, transverse, and tangential 
magnetic field components. Their operating 
characteristics permit virtually any application: 
frequency, dc to MHz; magnetic flux density, 
milligauss to kilogauss; linearity to 0.1%; tem¬ 
perature, -269°C to +100°C. 


MODELS 


BH-200 

BH-206 

BH-702 

General Purpose 

High Sensitivity 

Ferrite Imbedded 

Transverse 

Transverse 

BH-703 

BH-201 

BH-207 

3-Axis 

Ultra-Thin 

High Resolution 

FH-301, -302, -500 

Transverse 

Tangential 

Thin Film 

BH>202 

BH-208 

GH-600 

Small Axial 

Ultra-Midget Axial 

High Output 

BH-203 

BH-700 

BHT/BHA-900 

General Purpose 

Low Cost 

High Field 

Axial 

Transverse 

BHT/BHA-910 

BH-204 

BH-701 

High Linearity 

Midget Axial 

High Linearity 

BHT/BHA-921 

BH-205 

Transverse 

High Field/ 

Midget Transverse 


Cryogenic 

SPECIFICATIONS 


BH FH GH 


Control Current IQ 100-200 mA 15-30 mA 10 mA dc 

Input Resistance, Rjp 1-6 ohms 20-80 ohms 450-900 ohms 
Output Resistance, Rout “I"® ohms 50-200 ohms 1000 ohms 

Magnetic Sensitivity, 6-16 mV/kG, standard 50-120 mV 
5 mV/kG, high sensitivity 



This schematic representation illustrates both 
the measuring and multiplying capabilities 
of a Hall generator. By holding IcConstant, Vh 
becomes a direct function of B, the magnetic 
flux density. If both, Ic and B are variable, Vh 
is proportional to the product of the two func¬ 
tions. Holding B and Ic constant, Vh becomes 
a function of the angle between B and the plane 
of the Hall-generator active area. 

Special units are available to fit your appli¬ 
cation. 



6120 Hanging Moss Rd. Orlando, FL 32807 
Phone:407-678-6900 TWX: 810-853-3115 Fax:407-677-5765 
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■ BLATEK, INC. 

Custom Ultrasonic Transducers 

From prototype to production, designing ultrasonic transducers is our specialty — 
complete designs from start to finish, or simple modifications of our standard products. 
We'll help you get the best transducer for your application. Whether your needs are 
large or small, call Blatek first. We'd like to help you get the most out of your ultrasonic 
system or device. 


Applications: Level Measurement Thickness Gauging 

Distance Ranging Nondestructive Testing 

Medical Diagnostic Therapeutic Ultrasound 

Ultrasonic Cleaning Doppler Measurement 

Audio Transducers 

Capabilities: Standard products for air coupling, liquid level 

monitoring, flaw detection, and piezoceramic 
audio transducers. 

Application development, engineering, design, 
prototyping, and manufacturing of custom piezo¬ 
electric transducers from 1 KHz to 25 MHz. 


If you're working with ultrasonics, please call us to discuss your requirements. If an off- 
the-shelf transducer will work, we'll recommend one. If not, our engineers are ready to 
offer innovative solutions to unique ultrasonic problems. 


Pine Street & Mill Road, P.O. Box 574 
Bellefonte, PA 16823-05 
814-355-4910 • Fax:814-355-8437 
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_ SIGNAL OUTPUT .. 

Analog or Output Absolute or 

Digital Circuit Incremental 

® __ (mm X mm) 

Op Amp + 

Analog Serial Resistor Incremental 36 x 48 
_(1 VP-P)_ 


MODEL 


Incremental 36 x 48 


Incremental 36 x 58 


Incremental 
& Absolute 


Incremental 
& Absolute 


Incremental 56 x 70 


Canon 

very high resolution 
Laser Rotary Encoders 


K-t* 

R-i 0 

R-IL 

R-2A’* 

R-2L 

M-1 


RESOLUTION 

(ppr) 

MAXIMUM 

FREQUENCY 

RESPONSE 

(KHz) 

MAXIMUM 

ANGULAR 

VELOCITY 

(rps) 

6^ 

81,000 

500 

(372 rpm) 

81,000 

500 

62 

(372 rpm) 

81,000 

500 

6.2 

(372 rpm) 

Incremental 65,536 ( 216 ) 

- enn 

7.6 

Absolute 256 (28) 

uUU 

(456 rpm) 

Incremental 65,536 (216) 


7.6 

Absolute 256 (28) 

" 500 

(456 rpm) 

i 50,000 

2,000 

40 

(2400 rpm) 


Coltector 

Sanced^ 
Op Amp + 

Analog Serial Resistor 
_ (1Vp-p) 

rx. Line Driver 

(Balancea; 

Line Driver 
Digital (Balanced) 


*G116-1 (16x output pulse) Interpolator available with Analog Output units. 

FEATURES: • COMPACT SIZE • LOW INERTIA • HIGH RESOLUTION 

• Direct Coupling • Pure Sine Wave Output • Either Sine Or Square Wave Output 
• Analog May Be Multiplied Up To 16 Times • Absolute Models Available 

APPLICATIONS: • Robotics • Machine Tool • Imaging Systems 
• Calibration Equipment • Surveying Equipment 


‘^“'dUaseTBotary Encoder 
catalogs. 


Canon 


PLEASE CONTACT CANON DIRECTLY FOR 
SPECIAL APPLICATIONS IN O.E.M. OUANTITIES 


CANON U.S.A. INC. Components Division 

New York Office/Headquarters, One Canon Plaza, Lake Success, NY 11042 • (516) 488:6700 • FAX: (516) 354-1114 
Santa Clara Office, 4000 Burton Drive, Santa Clara, CA 95054 • (408) 986-8780 • FAX: (408) 986-1557 
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Canon 

Laser Linear 
Encoder 


0.01 M^m RESOLUTION. 
EASY TO INSTALL. 


Canon has added high-precision 
LASER LINEAR ENCODERS to 
its full line of laser rotary 
encoders. The Canon laser pp| 
linear encoder provides for 
maximum resolution of 0.01 |xm; 
thereby allowing high resolution 
closed loop control of instrumentation. 

L-104 has a scale slit pitch of 
1.6fxm and sinewave period 
output from main unit of 0.4|ULm. 

L-108 has a scale slit pitch of 
3.2|xm and a sinewave period 
output from main unit of 

A16 signal interpolator 

CI16-2 and 40 signal 

Interpolator, CI40-2 are 

available, enabling optimum 

combinations to achieve 

various resolution and 

responsiveness. w 






FEATURES: 

• Interference by fine grating with a 
semi-conductor laser achieves 

'^5® •'^solution equal to that of laser 

interferometers. 

• Reflection-type, allowing easier 
adjustment of alignment as compared 

' to the transmission type. 

• More stable under variable ambient 

^ conditions compared to conventional 

laser interferometers due to. 

® scale method 
instead of the laser wave- 
mmUj length standard method. 

'^ * Zero-phase index signals 

a are output, allowing simple 

control of positioning. 

• Uses interference, thus providing a full 
sinewave signal to be obtained from the photodetector. 


Please contact CANON 
directly for special 
applications in O.E.M. quantities 


Canon Interface/Display Unit 
CL-40 or CL-16 (optional) 


Canon 



CANON U.S.A. INC. COMPONENTS DIVISION 

New York Ofllce/Headquarters One Canon Plaza, Lake Success, NY 11042 • (516) 488-6700 • FAX 516-354-1114 
Santa Clara Office 4000 Burton Drive, Santa Clara, CA 95054 • (408) 986-8780 • FAX 408-986-0230 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
CARDS 

300 FILE FOLDER 
LABELS 


HMOwiifficaEinnnuaEnim 


Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes’,’ you probably already 
have the EEM File System. But, if you said “No’,’ 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravafion. 


The EEM File Sysfem was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your particular needs. 


You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under “M” 


for Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 


There are thousands of EEM File Sysfems in every¬ 
day use in engineering and procurement 
offices all over the world. Shouldn’t you be using 
this proven system? 


The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set u p your very own f iIi ng system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
paythepostageand sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 


Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 


ALL NEW with this 
edition of EEM 


GET 

ORGANIZB)! 
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CLAROSlAr 


SERIES 38SE 

TWO BIT GRAY CODE 
MECHANICAL ENCODER 
DESCRIPTION: 

Only one half inch square, the 
Series 388E is a direct digital, con¬ 
tacting, mechanical encoder for 
low resolution limits in such appli¬ 
cations as sensing, cursing, scan¬ 
ning or robotics. Meets those requirements for a digital output 
component for limited space applications. 

Electrical Specifications 

OUTPUT: 2 Bit gray code, channel L leads channel R by 90® 
electrically in CW direction. 

CONTACT RESISTANCE: 2.5K Max. 

OPERATIONAL RESISTANCE: 10 Megohm Min. 

CONTACT RATING: 5 VDC at 5 ma 
INSULATION RESISTANCE: 100 Megohm at 50 VDC 
JITTER: 5 Milliseconds/cycle at 15 RPM 
OUTPUTTABLE 


till 




1 i I I 1 I » 1 


1/4 PULSE PER DETENT 
CW-► 



Environmental Specifications 

TEMPERATURE RANGE: Operating temp, is -40®Cto +100®C. 
Storage temp, is - 55®C to + 120®C. 

HIGH TEMP. EXPOSURE: 100®C@250 hrs. Contact resistance 
2.5KQ max. 

HUMIDITY: 95% RH@40®C for 10 days. Contact R 7.5KO max. 
Open R 1 MegO min. 

SHOCK: 100 G @6 Milisec. per MIL Std. 202, Method 213, 
Condition 1 

VIBRATION: MIL Std. 202, Method 204, Condition C, Part 2 
ROTATIONAL LIFE: 100,000 Shaft Revolutions 

Mechanical Specifications 

TORQUE: 1-5.5 oz. in. with detents 

TERMINALS: PC type with gold plate to facilitate soldering. 

DIMENSIONS: See Fig. 1 

ROTATION: Continuous 



MOUNTING INFORMATION 
BUSHING: V 4 x V 4 Inches. 

SHAFT: Vs dia. x in. FMS Ig., 
screw driver slotted. 
TERMINALS: .875 in. Ig., PC. Pins 
LOCATING PIN: 9 o’clock 



SURFACE 


HOW TO ORDER P.C. BOARD LAYOUT 


Cat. No. 

Description 

Detents 

Pulse 

388EN-4 

4 Pulse/Rev/Chan. 

16 

1/4/Det. 

388EN-6 

6 Pulse/Rev/Chan. 

24 

1/4/Det. 

688EN-64 

64 Pulse/Rev/Channel 

N/A 

N/A 


SERIES 688 

1/2 INCH SQUARE 
OPTICAL ENCODER 
DESCRIPTION: 

The Series 688 controls are manu¬ 
ally operated, rotary, optical 
encoders that output two squre 
waves in quadrature at a rate of 64 
pulses per channel per revolution 
as a standard with other resolutions down to 20 pulses available. The 
outputs are TTL compatible. 

Electrical Specifications 

INPUT POWER: 5 volts DC ± 5% @30 MA max. plus external 
requirements. 

OUTPUT RATE: 64 pulses/revolution per channel-standard. Other 
pulses/revolution between 20 and 64 are available. 

CHANNELS: Two separate output channels in quadrature, 

90® ±45®. 

OUTPUT VOLTAGE: High level voltage-2.4 volts min. with 10KO 
load to ground. Low level voltage-.4 volt max. 



OUTPUT WAVEFORM 

p90®±45° PHASE ERROR 

A JlUTlo logic 
0UTPUTj-^_n^1) level 

ccw5otation 

•CHANNEL A LEADS CHANNEL B 

BY 90® ELECTRICALLY IN CCW DIRECTION. 


BLOCK DIAGRAM 
ONE OUTPUT CHANNEL 



oGROUND 


Environmental Specifications 

STORAGE TEMP: - 55®C to + 10®C 

OPERATING TEMP: -20®Cto +65®C 

HUMIDITY: 85% R.H.@40®G, 240 hours 

VIBRATION: 10 to 2000 Hz, 15 G peak MIL-STD-202 method 204 

test C 

SHOCK: 100 G @6 MS MIL-STD-202 method 213 condition 1 
PHYSICAL SIZE: Housing-V 2 inch square 
Depth-% inch from mtg. surface to rear 

Mechanical Specifications 

SHAFT ROTATION: Continuous in either direction 
OPERATING SPEED: 300 rpm max. 

ROTATIONAL LIFE: 1 million revolutions min. 

ROTATIONAL TORQUE: 1.0 oz. In. max. Other torque ranges 
available 

SHAFT: Ve dia. standard. Brass nickel-plated 
BUSHING: Va dia. standard. Brass, nickel-plated 
SHAFT END PLAY: .005 in. max. 

SHAFT RADIAL PLAY: .010 in. max. @ 1 In. FMS with V 4 long 
bushing 

AXIAL FORCE: 8 lb. min. push & pull force applied to shaft end 
TERMINALS: 

P/C TYPE .025 by .012 thick brass. 

Gold plated to facilitate soldering. 

STRENGTH Terminals withstand 2 lb. push and pull and a 90® 
bend. 

MOUNTING HARDWARE: For V 4 bushing, hex mounting nut 
V 4 X 32 thread, Vie across flats. Vie thick; internal tooth lockwsher 
13/32 O.D. by .025 thick. 

SEALS: Mounting seal and shaft seal available. Controls are not 
sealed for board washing. Consult factory for specifications. 
MARKING: Consists of customer or Clarostat part number and EIA 
source and date code. Ink stamped on periphery of the control 
meets EIA RS230 & RS327 specifications. 

LOC. PIN: Single pin located V 4 from center can be supplied. 


OUTLINE DIMENSIONS 

5/8±1/32 h MOUNTING SURFACE LOCATING 
2T^ n7/8±1/32 PlNfU. 
iT-fc! Ir.i25+nni .092±.005 t4{' 


1/4±1/32 


.012 
(on 6). 
.200 


H I" 

p#S*’ 

V #1/4-32-1 


1/2±1/64 




#1/4-32-NEF-2A 


.250 


.200 


THREAD 


.100 TYP. J“'^^050 


-1/2±1/64 

L4-.OI6 

-.025 TYP. 


MOUNTING INFORMATION 
BUSHING: VaxVa inches. 
SHAFT: Va dia. x Va in. FMS Ig., 
plain round. 

TERMINALS: .250 in. Ig., Std. 
PC. Pins 

LOCATING PIN: 9 o’clock 


TERMINAL LAYOUT 


DESCRIPTION 

SECTION 1 

SENSOR 

LED 

“B” OUT 

1 

— 

±5 VOLTS 

2 

2 

“A” OUT 

3 

— 

GROUND 

4 

4 
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CLAROSIAr 



SERIES 600 

OPTICAL ROTARY 
ENCODER 
DESCRIPTION: 

The series 600 controls are manu¬ 
ally operated, rotary, optical 
encoders that output two square 
waves in quadrature at a rate of 
128 pulses per channel per revolu¬ 
tion as a standard with other resolutions down to 24 pulses available. 
The outputs are TTL compatible. The variation by construction is the 
terminal configuration, with the one model having (4) cable leads, and 
the other model having (4) pin leads and internal resistors. 
Electrical Specifications 

INPUT POWER: 5 volts DC ± 5%@30 MA max. plus external 
requirements. 

OUTPUT RATE: 128 pulses/revolution per channel-standard 
Other pulses/revolution between 24 and 128 are available. 
CHANNELS: Two separate output channels in quadrature, 

90° ±45° 

OUTPUT VOLTAGE: High level voltage-2.4 volts min. with 10K load 
to ground. Low level voltage-.4 volt max. 



MODEL 600—Cable Style 



NOTE: 

1. “A” cable length standard 
7V2 ± V2 in. 

Other lengths available, 
specified by customer. 

2. A and B outputs are TTL 
compatible on all models. 


CABLE CODE 


Color 

Function 

Red 

5VDC±5%@ 

30 MA max. 

Green 

Ground 

Yellow 

A Out 

Orange 

BOut 


OUTPUT WAVEFORM 
OUTPUT -1 [-*- 90°±45° PHASE ERROR 


'ir , 

A-JTLnz:! 


0UTPUTJ-^_n^1 LEVEL 


■0 LOGIC 
■1 
0 


BLOCK DIAGRAM 
ONE OUTPUT CHANNEL 


CCW ROTATION* 

‘CHANNEL A LEADS CHANNEL B 

BY 90° ELECTRICALLY IN CCW DIRECTION. 



Environmental Charateristics 

STORAGE TEMP: -55°Cto +110°C 

OPERATING TEMP: -20°Cto -e65°C 

HUMIDITY: 85% R.H. @ 40°C, 240 hours 

VIBRATION: 10 to 2000 Hz, 15 G peak MIL-STD-202 method 204 

test C. 

SHOCK: 100 G @ 6 MS MIL-STD-202 method 213 condition 1 
Mechanical Characteristics 

SHAFT ROTATION: Continuous In either direction 
OPERATING SPEED: 300 rpm max. 

ROTATIONAL LIFE: 10 million revolutions min. 

ROTATIONAL TORQUE: 1.5 oz. In. max. Other torque ranges 
available. 

SHAFT: V4 dia. standard, stainless steel 
BUSHING: % dia. standard. Brass, nickel-plated. 

SHAFT END PLAY: .005 In. max. 

SHAFT RADIAL PLAY: .010 In. max. @ 1 in. FMS with % long 
bushing 

AXIAL FORCE: 15 lb. min. push & pull force applied to shaft end 
TERMINALS: 

P/C TYPE .025 by .0.12 thick brass, 
gold-plated to facilitate soldering 

CABLE TYPE Four lead ribbon cable, color-coded, with .050 
spacing, 28 AWG stranded copper wire, .039 diameter 
STRENGTH Terminals withstand 2 lb. push and pull and a 90° 
bend. 

MOUNTING HARDWARE: For % bushing, hex mounting nut 
3/8 X 32 thread, V2 across flats, 3/32 thick; internal tooth lockwasher 
1V16O.D. by .022 thick. 

SEALS: Mounting seal and shaft seal available. Controls are not 
sealed for board washing. Consult factory for specifications. 
MARKING: Consists of customer or Clarostat part number and EIA 
source and date code. Ink stamped on periphery of the control 
meets EIA RS230 & RS327 specifications. 

WEIGHT: P/C type or cable type. 1 in. FMS shaft and bushing- 
.046 lb. (21 G) 

LOC. PIN: Single pin located 1^/32 from center can be supplied. Pin 
withstands 5 in. lb. torque. 


STOCK VALUES 

600—128—B66 PC Terminals Type B-66 
600—128—C24 PC Terminals Type C-24 
600—128—CBL 7" Long Cable Lead 


MODEL 600-PC Terminals Type B-66 



DIMENSION TOLERANCES UNLESS OTHERWISE SPECIFIED 
Fractions = ± 1/64; Decimals = ± .005; Grids = ± .010 


TERM# 

FUNCTION 

“A” DIMENSIONS 

1 

5VDC ± 5% @ 30 MA max. 

Standard 

.160 

2 

A Out 

Special 

-400 max. 

3 

Ground 



4 

BOut 




MODEL 600-PC Terminals Type C-24 



HOW TO ORDER-Example: 



Configuration 


CLAROSTAT MFG. CO., INC. • 1 WASHINGTON STREET, DOVER, N.H. 03820 • TEL. (603) 742-1120 FAX (603) 742-0481 

For manufacturers’ sales offices, see yellow pages B* 1941 


EEM1989 



















5500 


TRANSDUCERS & ENCODERS 


5500 



COMPUTER OPTICAL PRODUCTS, INC. 


Subsidiary of Hathaway Corp. 


CP-200/250 Series 


CP 40/45 Series 


Incrementai Integrated 
Encoder/T achometer 
FEATURES: 

• Low cost/High performance 

• Self-contained gap setting 
mechanism 

• Self-contained centering 
mechanism 

• Monolithic multi-output 
sensor 

• Single, controlled output 
GaAIAs light source 

• Collimated optics 

• Push-pull readout system 

• Low offset 

e Extremely easy to install 

• Up to 500 counts for metal 
disks, up to 1000 counts for 
glass disks. 



APPLICATIONS: 

• Incremental Motion Systems 

• Daisy Wheel Printers • Matrix Printers 

• Inkjet Printers • Winchester Disk Drives 


Optical Linear or 

Semi-Linear Transducer 

FEATURES: 

• Full differential readout 

• Monolithic multi-element 
sensor 

• Single, controlled output 
GaAIAs light source 

• Up to 1,000 lines/inch 
(Analog) 

Digital output CP-045-XXXX 
up to 1400 lines/inch 

• Temperature compensation 
circuit 

• Simple installation with 
one-screw gap adjustment 

• Optional complementary 
outputs 

• Single polarity power supply 

• TTL index (second index 
optional) 


• Copying Machines 

• Medical Equipment 



• Factory Automation Systems 

• Robotics 

• XY Plotters 



CM300/350 Series 

Brushless DC Motor or 

Torquer/Optical Encoder 
FEATURES: 

ENCODER: 

• Full differential readout 

• Monolithic Multi-Element 
Sensor 

• Single, controlled output 
GaAIAs Light Source 

• Up to 1,000 lines/turn 
(Analog) 

• Digital output up to 1500 
counts/turn 

• Single Polarity Power Supply 

• Replaces 39mm square 
stepper motors 

APPLICATIONS: 

• Disk Memory Systems 
(magnetic, 5.25" half-high & 
3.5" formats) 

• Optical Disk systems 

• Incremental Motion systems 

OPTIONS 

MOTOR 

-Two, three or four phase windings 
for full rotation 

—Wide choice of coil resistances 

—Different mounting configurations 


MOTOR: 

• Rare-earth Magnets 

• Excellent torque linearity 

• Compact design 

• Easy to use 


ENCODER 

-Index (TTL compatible) 

-Different connectors 

-Wide range of output voltages 

-Output waveform around zero volt 


CM 400/450 Series 


Encoder/Torquer 

FEATURES: 

ENCODER: 

• Push-Pull Readout system 

• Monolithic multi-element 
sensor 

• Single, controlled output 
GaAIAs LED light source 

• Outstanding repeatability 

• Up to 2500 counts/turn, 
infinite resolution. 

APPLICATIONS: 

• Disk memory systems 

• Robotics 

MOTOR: 

• Rare-earth Magnets 
(neodymium or samarium- 
cobalt) 

• Excellent torque linearity 



• Compact design 

• Easy to use 

• High torque/inertia ratio 



PROVEN PERFORMANCE IN HUNDREDS OF 
THOUSANDS OF WINCHESTER DISK DRIVES, 
PRINTERS, PLOTTERS, MEDICAL AND OTHER 
EQUIPMENT AND APPLIANCES 


CP 530 Motor Controller 

FEATURES: 

• Complete positioning system with 
constant velocity, deceleration 
ramp and analog position locking 
(detenting) and all necessary sche¬ 
matics and firmware listings 

• 1200 baud RS 232 interface 

• ROM based monitor and command 
interpreter 

• 32 Kbytes RAM available to down¬ 
load positioning and test routines 

• dii 5 V, +5V power supplies, motor 
runs off +15 V only 

• Smooth 128:1 speed range 

• Simple, quadrature incremental op¬ 
tical encoder for full control 

• Continuous velocity information 
(unavailable with strictly digital 
systems) 

• True detenting (no “one bit jitter”) 

• No Hall switches needed for com¬ 
mutation of BDC motors 

• Detent discrete position resoiutron 
is 512 times encoder resolution 

• Current capacity: max 2 amps, short 
circuit protected 
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DATA INSTRUMENTS^ 
PRESSURE TRANSDUCERS 


Features 

■ Pressure ranges: 0-5 to 20,000 PSI 

■ Output: voltage, frequency, or current 

■ A unique design that puts stainless steel in contact 
with your pressure media 


■ Up to 2x rated pressure without damage; up to 10x 
rated pressure without bursting 

■ Full calibration and temperature compensation 

■ Unit-to-unit interchangeability: ± 1% 

■ Some models rated intrinsically safe 


MEDIAMATE Model AB/HP , Model AB ^ Models EA & EAF Model SA Model ES 

PSIG PSIG, PSIA. PSIS^ PSIG, PSIA, PSIS’ PSIG PSIA, PSIS^ PSIS^ 


DATAMATE, Model BL 

PSIG, PSIS’ PSIG, PSIA, PSIS^ 


/l^ 








Compact Size High Performance^ General Purpose^ Rugged OEM Style Sealed Absolute Sealed 


Two-Wire Two-Wire 

Transmitter Transmitter^ 


0-15,25,50,100, 
I 200,500,1000, 
5000 


± 1% span 
0 to 50 mV 


0-6,15, 25, 50, 


0-15, 25, 50, 100, 


100,200,500,1000, 100,200,500,1000, 100,200,300,500, 200,500,1000, 


2000, 3000, 5000, 
10,000, 15,000, 
20,000 


2000,3000, 5000, 1000, 2000, 5000 

10,000,15,000, 


To ± 0.25% span ± 1% span 


Excitation 

Voltage 


Operating 

Temperature 

Range 


5 Vdc rec 

6 Vdc max 


5 Vdc rec 

6 Vdc max 


Compensated 30°F to 180°F 

Temperature 

Range 


Thermal Less 

Effect span 

on Zero^ 


Less than ±1% Less than ±1% Less than ±5°/c 


8 to 20 Vdc 
10 to 20 Vdc 


-67°F to 257°F 
-40°F to 185T 


Less than ±1°/ 
span 


Thermal Less than ±1% Less than ±1% Less than ±2% Less than ±1% 

Effect ^ 
on Span^ 


Transducer Instrumentation 

Two meters are available: the versatile Intelligent 
Monitor/Control (IMC) and the low-cost PL-1. 

IMC 

Internal power supply ■ Models available to match all 
transducers ■ Two independent alarm circuits ■ 4-dlgit/ 
self-calibration ■ zero and span adjustments ■ memory 

■ user access code ■ voltage, current, or serial output 

PL-1 

Used with EA, ES, SA ■ low cost ■ zero and span 
adjustments 

Talk to us about your special needs in the areas of: 

■ gaging ■ specifications ■ material ■ mounting 

We’ll help you solve your pressure measurement 
problems. 


0-100, 200, 300, 

500 

0-15, 25, 50,100, 
200, 500 1000, 

3000, 5000 

0-5,15, 25, 50, 

100, 200, 500, 1000, 
2000, 3000, 5000, 
10,000, 20,000 

±1% span 

± 1% span 

±1% span 

1 to 6 Vdc 

4 to 20 mA 

4 to 20 mA 

9 to 20 Vdc 

12 to 45 Vdc 

14 to 50 Vdc 

-67°Fto221°F 

0°Fto212T 

0°F to 200T 

30°F to 185°F 

30°F to 130°F 

30°F to 130°F 

Less than ±1% 
span 

Less than ±1% 
span 

Less than ±2% 
span 

Less than ±1% 

Less than ±1% 

Less than ±1% 


^ PSIS-pressure measured with reference to an internal chamber 
sealed at normal atmospheric pressure. 

^Various adapters with threaded ports available for ease of 
installation. 

® Includes effects of non-linearity, hysteresis, and repeatability. 
"^Specification applies to any 100®F range within the compensated 
temperature range. 


DATA INSTRUMENTS 

100 Discovery Way, Acton, MA 01720 USA 
Telex: 200081 Fax: (508) 263-0630 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 


• BECAUSE of our excellent Value-Added Service 


BECAUSE of our Just-In-Time Program. 


ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

#4 (213) 452-1229 W 


TOGGLE SWITCHES 


PHOTOELECTRICS 1 


LIQUID LEVEL 
CONTROLS 



CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stdmco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
j Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-T rol 

Fujitsu 

Gordos 

Graybill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

GrayhitI 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 




Skan-A-Matic 

Microtran 

FUSES 


Sola 

Bussmann 


Stancor 

Litlelfuse 

PROXIMITY 

Thordarson 

Underwriters Safety 

Agastat 

T riad 


Electro 

U.T.C. 

KNOBS 

Omron 


Cosmo/Kurz-Kasch 


WIRE, WIRING 

Raytheon/Panel Products 


DEVICES a HW 


POTS a RESISTORS 

Alpha 

INDICATORS, 

Clarostat 

Belden 

LAMPS & LED 

Ohmite 

Buchanan 

IDI 


Electrovert 

lEE 


Havey Hubbell 

JKL 


Iboco 

Leecraft 

SOLENOID 

H.H. Smith 

Lumex 

Dormeyer 

Modor 

Stanley 

Guardian 

Panduit 

Sylvania 

Line Electric 

Pomona 



OVER 8,000,000 RELAYS & SWITCHES IN STOCK 


Aleph International 



(415) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


(213) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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Data Technology. .. a leader in the encoder field, 
offers a wide range of encoder products that are ideally suited for 
today’s demanding applications. 



vival 


Industrial 

Benefits and Features 

Superior operating speed-100 kHz 
standard frequency inclusive of A, B 
and Z outputs. High accuracy with 
tight phase relationship-90 degrees 
+ 22.5 degrees quadrature output 
and 180 degrees ± 9 degrees 
symmetry. High resolution-line 
counts up to 5400 CPR (actual lines 
on disc), 86,400 PPR with internal 
multiplication. 



Instrument Grade/ 
Modular 

Benefits and Features 

Precision surface mount technol¬ 
ogy. Single LED and monolithic 
array of differentially connected 
photo sensors. Up to 100 kHz stand¬ 
ard frequency inclusive of A, Band Z 
outputs. Resolution up to 2000 
pulses per revolution. 



SEC Series 

Benefits and Features 

Wide variety of models available 
within this series providing count¬ 
less solutions to your application 
requirements. Countless size con¬ 
figurations, line counts and options 
to choose from. The OSS, OES and 
FES encoders, for example, range 
from 1.18" to 1.654" are built with 
performance and price in mind. 


Data Technology, Inc. 

4 Gill Street, Woburn, MA 01801 (617)935-8820 
Telex; 95-1351 FAX: (617) 935-9656 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1945 












5500 


TRANSDUCERS & ENCODERS 


5500 


Ddta TechnolOQY- ■ ■ a leader in the encoder field 


Industrial 

The Optecon Series has four configurations from light 
to heavy duty application requirements. The Optecon 
offers a wide variety of standard and special options 
and delivers 5400 CPR (up to 86,400 PPR with internal 
multiplication) with 100 kHz frequency response. The 
DT25 Heavy Duty Industrial Encoder offers complete 
protection against contamination. It Is constructed to 
withstand heavy shock and vibration and to reliably 
operate over a wide temperature range. The MS58 
Metric Encoder has been designed for industrial 
automation applications in which a metric size 
encoder is necessary. 

Instrument Grade/Modular 

The RS23L Instrument Quality Encoder is specified 
where high volume and price is a concern. The RS23L 
is available with options normally found in higher priced 
encoders. The M20 Modular Encoder is designed for 
applications in which it is desired to mount the encoder 
directly on an existing shaft. The M20 offers a unique 
design with its wide air gap of .010". The SM23 Low 
Cost Multipurpose Encoder was designed for high vol¬ 
ume low cost O.E.M. application requirements. 


The Sec Series 

The SEC Series, the latest addition to our encoder line, 
consists of a wide variety of models from very small 
micro encoders to large industrial encoders. 3 models 
are 1.654" In diameter and less, manual pulse genera¬ 
tors, hollow shaft encoders, absolute encoders, etc. 
are all standard within this series. The SEC Series 
provides countless solutions to your application 
requirements. 


Industrial Series Specifications 



% 

OC25 

% 

OS25 

% 

ON25 



MS58 

Resolution 

1-5400 cpr 

1-5400cpr 

*86,4 

1 -5400cpr 

00 pulses per revolut 

1-5400cpr 

ion with internal mult 

1-5400cpr 

iplier 

1 -5000cpr 

Shaft 

Load: 

Radial 

12 lbs 

12 lbs 

35 lbs 

35 lbs 

35 lbs 

53 N 

Axial 

12 lbs 

12 lbs 

35 lbs 

35 lbs 

35 lbs 

53 N 

Shaft 

Diameter 

0.250" 

0.250" 

0.375" 

0.375" 

0.375" 

6 mm 

Operating 

Temperature 

I 

00 

I 

+ 

o 

O 


-18- + 71°C 

1 

00 

+ 

o 

O 

O 

o 

+ 

1 

GO 

1 

O 

o 

+ 

1 

00 

1 

Frequency 

Response 

100 kHz 

100 kHz 

100 kHz 

100 kHz 

100 kHz 

100 kHz 

Illumination 

Source 

* * Single GaAIAs LED to be stated for all 


* This statement applies to all units in the industrial series except the MS58 
** This statement applies to all units in the industrial series 


Data Technoiogy, Inc. 

:SS: 4 Gill Street, Woburn, MA 01801 (617) 935-8820 
Telex: 95-1351 FAX: (617) 935-9656 
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Dat3 TachnolOQY- - ■ a leader in the encoder field 


Instrument Grade/Modular Series Specifications 
















SM23 

M20 


RS23L 

Resolution 

1-2000 

ppr 

1-1270 

ppr 

1-2000 

ppr 

Shaft Load: 

Radial 

5 lbs 

n/a 

5 lbs 

Axial 

5 lbs 

n/a 

5 lbs 

Shaft Diameter 

0.250" 

n/a 

0.250" 

Starting 

Torque 

0.05 

oz-in 

nia 

0.05 

oz-in 

Operating 

Temperature 

-10to+65‘'C 

0to + 70®C 

-10to-f-65®C 

Frequency 

Response 

100 kHz 

50 kHz 

100 kHz 

Illumination Source 

Single Infrared Emitting Diode (IRLED) 


SEC Series Specifications 



OSS 

OES 

FES 

DEL 

OEN 

i 

OPN 

OEK 


OGM/OSM 

SBR 

AES 

OME/OMS 

Resolution 

60-500 

CPR 

100-1024 

CPR 

100-1024 

CPR 

100-1200 

CPR 

100-2500 

CPR 

100-2500 

CPR 

5-360 

CPR 

1000-2500 

CPR 

25 or 100 

100-2500 

CPR 

360 CPR 

50-360 

CPR 

Output 

Signals 

A quad B 

A quad B 
and Z 

A quad B 
andZ 

A quad B 
andZ 

A quad B 
andZ 

A quad B 
andZ 

A quad B 

A quad B 
and Z with 
Driver and 
compliments 

A quad B 

A quad B 
andZ 

NPN 

transistor 

A-B90° 

±45° 

Output 

Circuit 

Pull up 
resistor or 
open 
collector 

Pull up 
resistor or 
open 
collector 

Pull up 
resistor or 
open 
collector 

Pull up 
resistor, 
open 

collector or 
line driver 

Pull up 
resistor or 
open 
collector 

Open 

collector 

Pull up 
resistor 

SN75113 

Pull up 
resistor 

Open 

collector 

BCD 

parallel 

Near 

Sine 

Input 

Voltage 

-F4.5VDC 

to 

-i-26.4VDC 

-1-4.5 VDC 
to 

-F 26.4 VDC 

-1-4.5 VDC 
to 

4-26.4 VDC 

-f-4.5 to-(-13.2 VDC 
or 

5 VDC 

-f 4.5 VDC 
to 

-F 26.4 VDC 

+ 10.8 
to 

+ 26.4 
VDC 

+ 4.5 
to 

+ 13.2 
VDC 

+ 5 VDC 

+ 4.5 
to 

+ 13.2 
VDC 

+ 5 VDC 

+ 12 VDC 

60ma 

Frequency 

Response 

30 KHz 

Up to 

60 KHz 

Up to 

60 KHz 

60 KHz 

100 KHz 

100 KHz 

10 KHz 

150 KHz 

10 KHz 

100 KHz 

- 

10 KHz 


Data Technology, Inc. 

^^= 4 Gill Street, Woburn, MA 01801 (617) 935-8820 
S Telex; 95-1351 FAX: (617) 935-9656 
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HEARST ENGINEERING SOFTWARE 


ICMASD...IC Alternate Source Directory 


If you've used the 1C MASTER, you 
know what the Alternate Source Directoiy is. Engineers tell us that it's one of the most valuable sections of the 
Master The Alternate Source Directory... ASD... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can gi^ ICs and you can add comments. 

\bu can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit ygyr needs and the needs of your company. 

Order the Alternate Source Directory for your AT, XT or compatible. We'll 
send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 



EEMANAGE...for engineering managers 


Developed by the publishers of EEM/ 
Electronic Engineers Mastei; EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 


EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering inventories 6. Manages a Parts Storage 
System 7. issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, XT or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 



For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 


To order by mail send your purchase order to: 


Hearst Business Communications 
645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 

‘Taxable in NY, MA,IL,CA 
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nSoA InofriimAnl^ QliK< 


Disc Instruments Subsidiary 


Leaders In Optical 
Encoder Technology 



HONEYWELL/DISC INSTRUMENTS 

102 East Baker Street, Costa Mesa, California 92626 

PHONE; (714) 433-0300 EXT. 97 TWX: 910-595-1987 DISC CSMA TELEX: 4722132 DISC CSMA FAX: (714) 432-7567 
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Honeywell 

Disc In^ments Siibsiiliaiy 


Optical Incremental Encoders 


DISC INSTRUMENTS specializes in providing modular, 
enclosed, and panel mounted optical incremental encoders 
for position and velocity sensing applications. These 
encoders feature an exceptionally accurate quadrature 
output, minimal PM error, high frequency response, 
minimal edge jitter and low power consumption. These 
characteristics, combined with long term stability, makes 
these encoders ideal for a wide variety of motion control 
loop applications. 

Keyed to the high performance and low cost features of 
these encoders Is the incorporation of DISC’S integrated 
optoelectronic technology. The sensor array and the 
optoelectronic signal processing integrated circuits are 
mounted on a .40” square hybrid circuit. All passive 


components are surface mounted on a printed wiring 
board. 

High reliability and accuracy are assured by the use of 
state of the art robotic equipment to perform most of the 
encoder assembly and the use of resistor laser trimming 
for Its calibration. Reduced component count due to the 
integrated optoelectronic circuitry also greatly enhances 
reliability. 

Standard encoders do not always meet specific design 
requirements. For this reason, DISC INSTRUMENTS has 
developed an in-house optics shop, machine shop, 
prototype shop, and life testing lab in order to develop 
encoders to meet unique applications requirements. 


Modular Encoders 



OUTPUT 

FORMATS 

PULSES PER 
REVOLUTION 

FREQ 

RANGE 

(kHz) 

INPUT 

VOLTAGE 

(VDC) 

INDEX 

OPTION 

HUB SIZE 

OUTLINE 

DIMENSIONS 

INCHES 

^ ^ Subminiature 

Squarewave 

Up to 

W/0 

6 

Yes 

.1247 in., .1662 in. 

I.IODx 

HDM-11 

Quadrature 

600 

Index 



2mm, 3mm 

.60L 


TTL/CMOS 


DC to 100 






compatible 


w/index 








DC to 50 





i ^ Miniature 

Squarewave 

Up to 

w/o 


Yes 

.1247 in., .1662 in. 

1.50DX 

MmtKkk HDM-15 

Quadrature 

1024 

index 

12 


.1872 In., .2497 in. 

.60L 


TTL/CMOS 


DC to 100 



.3122 in., .3747 In. 



compatible 


w/index 



4mm, 6mm 





DC to 50 



8mm 


General 

Squarewave 

Up to 

w/o 


Yes 

.1662 In., .1872 in. 

2.20D X 

Purpose 

Quadrature 

2600 

index 

12 


.2497 in., .3122 In. 

.66L 

D M - 2 0 

TTL/CMOS 


DC to 100 



.3747 in., .4372 in. 



compatible 


w/index 



.4997 in. 





DC to 60 



4mm, 6mm 







8mm, 10mm 


i bow Cost 

Squarewave 

Up to 

DC to 100 

6 

No 

.2497 in., .3747 in. 

2.20D X 

LDM20 

Quadrature 

260 




.4372 In., .4997 in. 

.66L 


TTL/CMOS 





4mm, 8mm 



compatible 







High Performance 

Squarewave 

Up to 

w/o 


Yes 

.2497 in., .3747 in. 

2.23D X 

IDM20 

Quadrature 

2600 

index 

12 


.4372 in., .4997 In. 

.79L 


TTL/CMOS 


DC to 100 

16 


6mm, 8mm 


WKt ^ 

(g) 

Line Driver 


w/index 



10mm, 12mm 


Option 


DC to 60 
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Honeywell 


Oise Instruments Subsidiary 


102 East Baker Street, Costa Mesa, California 92626 
PHONE: (714) 433-0300 EXT. 97 TWX: 910-595-1987 DISC CSMA 
TELEX: 4722132 DISC CSMA FAX: (714) 432-7567 


Panelcoder Series 



OUPUT 

FORMATS 

PULSES PER 
REVOLUTION 

INPUT 

VOLTAGE 

(VDC) 

OUTER 

DIAM. 

(IN.) 

DEPTH 
BEHIND 
PANEL (IN.) 

SHAFT 

DIAM. 

(IN.) 

SHAFT 

LENGTH 

(IN.) 

PC10C 

. J 

Squarewave 

Quadrature 

TTL/CMOS 

compatible 

5, 24, 64, 

100 , 120 

5 

1.0 

.68 

.2497 

.25 


Squarewave 

Quadrature 

TTL/CMOS 

compatible 

5, 24, 64, 

100 , 120 

4.5 to 

16 

1.0 

.50 

.2497 

.25 


Squarewave 

Quadrature 

TTL/CMOS 

compatible 

10, 40, 60, 

100 , 120, 

127, 180, 

200, 250, 256 

5 

1.5 

1.08 

.2497 

.48 


Enclosed Encoders 



OUTPUT 

FORMATS 

PULSES PER 
REVOLUTION 

FREQ 

RANGE 

(kHz) 

INPUT 

VOLTAGE 

(VDC) 

INDEX 

OPTION 

SHAFT 

DIAM. 

(IN.) 

OUTLINE 

DIMENSIONS 

INCHES 

Subminiature i 

Series El 1 

Squarewave 

Quadrature 

TTL/CMOS 

100 to 

1200 

Data 

DC to 100 
Index 

DC to 50 

5, 12 
or 15 

Yes 

.1247 

1.062DX 

1.10L 

Miniature 

Squarewave 
Quadrature 
TTL/CMOS 
Line Driver 
Option 

100 to 

1200 

Data 

DC to 100 
Index 

DC to 50 

5, 12 
or 15 

Yes 

.1247 

or 

.2497 

1.50DX 

1.50L 


Squarewave 

Quadrature 

TTL/CMOS 

compatible 
Line Driver 
Option 

Open Collec¬ 
tor Option 

80 to 

3710 

Data 

DC to 100 
Index 

DC to 50 

5, 12 
or 15 

Yes 

.2497 

2.25D X 

1.56 

Heavy Duty fl| 

Series mKm 

HDE25 , , 

.11 

.''"'In 

Squarewave 

Quadrature 

TTL/CMOS 

compatible 

Line Driver 

Option 

Open Collec¬ 
tor Option 

5 to 

5000 

Data 

DC to 100 
Index 

DC to 50 

5, 12 
or 15 

Yes 

.2498 

or 

.3748 

2.50D X 

2.5L 

Low Cost 1 

EC82 

Squarewave 

Quadrature 

TTL/CMOS 

compatible 

20 to 

1024 

DC to 50 

5, 12 
or 15 

No 

.2497 

2.75DX 

1.88L 
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SYMBOLS USED BY 

INTERNATIONAL REGULATORY AGENCIES 


These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country’s standard¬ 
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 


© Argentina (IRAM) Institute 
Argentino de Racionalization de 
Materiales 



Australia (SAA) Standards 
Association of Australia 


1 1- I Hong Kong Hong Kong Standards 

P I fc ^ Testing Centre 



Hungary (MSZH) Magyar 
Szabvanyugi Hivatal (Hungarian 
Office for Standardization) 


r gl Poland Polski Komitet 
\y Normalizaeji Miar i Jakosci (Polish 
Committee for Standardization, 
Measures and Quality Control) 



Portugal (CEP) Comissao 
Electrotecnica Portuguesa 


Austria (OVE) Oesterreichischer 
Verband fiir Elektrotechnik 


India (ISI) Indian Standards 
Institute "Manak Bhavan" 


STAS Romania Institutul Roman de 

Standardizare (Romanian Standards 
Institute) 


I I Belgium (CEB) Comite 
|CEBEC| Electrotechnique Beige 


ABNT Brazil (ABNT) Associagao 
Brasileira de Nonnas Teonicas 


Sii 



Indonesia Badan Kerjasama 
Standardisasi LIPI-YDNI (LIPI- 
YDNI Joint Standardization 
Committee) 

Iran Institute of Standards and 
Industrial Research of Iran 



Singapore Singapore Institute of 
Standards and Industrial Research 


South Africa (SABS) South 
African Bureau of Standards 


© Canada (CSA) Canadian 
Standards Association 


Ireland (IIRS) Institute for 
Industrial Research and Standards 



Spain (IRANOR) Institute 
Nacional de Racionalizacion y 
Normalizacion 



Czechoslovakia Urad pro 
Normalizaci a Mereni (Office for 
Standards and Measurements) 


SII Israel (SII) Standards Institution 
of Israel 


Sweden (SEK) Svenska 
Elektriska Kommissionen (Swedish 
Electrotechnical Commission) 



Denmark (DEK) Dansk 
Elektroteknisk Komite (Danish 
Electrotechnical Committee) 


Italy (CEI) Comitato 
Elettrotecnico Italiano (Italian 
Electrotechnical Committee) 



Switzerland (SEV) 
Schweizerischer Elektrotechnischer 
Verein Postfach 


Egypt (EOS) Egyptian 
Organization for Standardization and 
Quality Control 



Japan (JISC) Japanese Industrial 
Standards Committee Agency of 
Industrial Science and Technology 


Turkey (TSE) Turk Standardlari 
Enstitusu (Turkish Standards 
Institution) 


© Finland (SETI) Electrical 
Inspectorate 



Korea, Republic of (South) 

Industrial Advance Administration 



United Kingdom (BSI) British 
Standards Institution 



France (UTE) Union Technique 
de ITlectricite 


YoT Germany, Democratic 

Republic of (East) (ASMW) 
Amt fur Standardi-sierung 
Messwesen und Warenpmfung 
(Office for Standardization, 
Metrology and Quality Control) 

Germany, Federal Republic 
<-g-g^ of (West) (DKE) Deutsche 

Electrotechnische Kommission im 
DIN und VDE (German 
Electrotechnical Commission of 
DIN and VDE) 



Mexico (DGN) Direccion General 
de Nonnas Secretaria de Patrimonio 
y Fomento Industrial Ihiente de 
Tecamachalco 



Netherlands (NEC) Nederlands 
Elektrotechnisch Comite 


United States (ANSI) American 
National Standards Institute 




United States (NEMA) 

National Electrical Manufacturers 
Association 


New Zealand (SANZ) Standards 
ImiMm fl Association of New Zealand 



Venezuela CODELECTRA en 
Conjunto con COVENIN Avda. 
Ppal. 


Norway (NEK) Norsk 
Elektroteknisk Komite (Norwegian 
Electrotechnical Committee) 



Yugoslavia Federal Institute of 
Standardization 


ELOT G**®®*^® (ELOT) The Hellenic 

Organization of Standardization 



Pakistan Pakistan Standards 
Institution 
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ABSOCODERl. 

a new leader in absolute position sensors. 

VRB Series and MRB Series 


Designed to replace absolute encoders, the Built-In Con¬ 
verter (BlC)-type Absocoder® is a variable-reluctance sensor 
based on measuring changes in magnetic resistance. This 
rugged absolute-position sensor contains no optical discs, 
LED’s or brushes; it provides reliability and long service life in 
the harshest of environments. 

The VRB series offers two models; 2.5 inch and 4 inch diame¬ 
ter. The 4 inch unit can be geared up to 100:1. 

The MRB series is a multiple sensor unit. It offers up to 4096 
bits/rev. over 32, 64, or 128 total revolutions. 

KEY FEATURES 

■ Popular output codes: Binary 4096, Gray binary 4096, 
BCD 1000 (VRB and MRB models); Gray-binary 360, 

BCD 3600 (VRB model) 

■ Source or sink output transistors, positive or negative 
logic 

■ Short circuit and reverse voltage protection safeguard 
electronics 

■ Unique circuit board enables shock resistance over 
300 G’s 


SPECIFICATIONS: 


Input Power 

24VDC ± 10%; 80mA max. 

Output Ratings 

7 - 50VDC max.; 50mA max. (continuous) 

Output Logic 

Source type transistor (standard); 

Sink type open-collector transistor available 

Output Data 

Updated every lOOusec.; 

data frozen 15usec. after DTC signal is applied 

Number of Revolutions 

1 (VRB-25) 

1,2, 3, 4, 8, 12, 16, 24, 32, 48, 64, 100:1 (VRB-40) 

32, 64, 128, (MRB-40) 

Operating Speed 

5,000 rpm max. 

Vibration Resistance 

20 G’s to 2,000 Hz. 

Shock Resistance 

300 G’s for 2.5 msec. 

Enclosure 

NEMA 13 

Operating Temperature 

32 to 131° F. 

Mounting Style 

Flange or servo mount (VRB-25) 

Face mount (VRB-40 and MRB-40) 

Connector Position 

Side or end mount (VRB-25) 

End or conduit mount (VRB-40 and MRB-40) 

Rotation Direction 

CW or CCW selectable 


DIMENSIONS: 
VRB-25FE, VRB-25FS 


PT07A-14-19P (BENDIX) 



VRB-25SE, VRB-25SS 

PT07A-14-19P (BENDIX) 



VRB-40ME, MRB-40ME 



PT07A-18-30P (BENDIX) MRB 



For further information on ordering and pricing of the 
BIG, and our entire product line contact: 

ENPROTECH CORP. 

445 W. Michigan Ave., Kalamazoo, Michigan 49007 
616-381-0665 FAX: 616-381-9810 


Absocoder is a registered trademark of the manufacturer, NSD Corporation 
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The advantages of 
being tiny. 

At Entran, we’ve solved most of the problems you 
might encounter with pressure transducers by making 
them tiny. And nowadays, tiny is the state-of-the-art. 

Being tiny means you don’t interfere with the 
integrity of the system being measured. 

Being tiny means less measuring surface to bear 
loads, and a more compact solid state density with no 
moving parts. 

Being tiny means being insensitive to acceleration, 
vibration and shock, so you get flat pressure readings, 
both static and dynamic. 

And, being tiny means greater handling ease in 
hard-to-get-at places. Which adds up to more 
applications flexibility. 


Entran pressure tranducers can usually be 
interfaced directly with scopes, recorders and 
milliammeters. 

Our transducers come complete and ready to 
use. All you need supply is the excitation voltage on 
two leads and read output on the other two leads. 

All units give you direct linear output in millivolts/ 
psi and read both static and dynamic pressures. 
There’s no need for charge or voltage amplifiers. 
Calibrations are traceable to The National Bureau of 
Standards. 

Write Entran Devices, Inc., 10 Washington 
Ave., Fairfield, N.J. 07006 (201) 227-1002, 

Telex 130-361. 




Combined non-linear and hyst; + 1 % below lOOpsi, '/ 2 % above 100 psi. 
Excitation :10V. Output impedance: 350 O nom. 

Repeatability; 0.25%. Thread length: 7/16". 


Only 0.080 in diameter (that’s tiny), EPI-080. 

This solid-state pressure transducer is 0.080" in diameter, 0.25" in 
length and occupies a volume of only 0.0013 cubic inches. Yet it gives 
accurate static and dynamic pressure readings like the big ones do. 
Its atomically bonded, diffused diaphragm with leads attached to the 
non-active area make this device virtually insensitive to acceleration, 
vibration and shock. 


$30000 


Excitation: 5V. Output impedance: 750 O nom. Repeatability: 1 / 4 % 
Non linear and hyst: ± 3 / 4 % or better. Resolution: infinite. 


*3950° 


Must not be used in water 
or corrosive medium. 


Tiny but easy to handle, EPX-10 

This easy to install pressure transducer is built with standard 10-32 
UNF thread and is available in an optional M5 metric version, it gives 
flat pressure readings static and dynamic, in 5 to 5,000 psi ranges to 
as high as OOKFIz. Has infinite resolution and is also insensitive to 
acceleration, vibration and shock. Made of stainless 
steel, and with its built-in “O" ring seal can be screwed 
in just about anywhere. However, for corrosive or 
water usage, order our ‘‘welded’’ version. 


Typical ranges 

5 psi 

50 psi 

100 psi 

250 psi 

1000 psi 

Sensitivity nom. 

3 mV/psi 

1.5mV/psi 

1.2 mV/psi 

0.5 mV/psi 

0.12mV/psi 

Useful frequency nom. 

9 KHz 

15 KHz 

15 KHz 

20 KHz 

40 KHz 


Typical ranges 

25 psi 

50 psi 

100 psi 

250 psi 

500 psi 

Sensitivity nom. 

3mV/psi 

1.8mV/psi 

1 .OmV/psi 

0.4mV/psi 

0.2mV/psi 

Useful frequency nom. 

25 KHz 

30 KHz 

40 KHz 

60 KHz 

80 KHz 


Entran Pressure Transducers. 

(Today, miniature makes sense.) 


FAX (201) 227-2865 

For Technical Assistance & Customer Service Caii 1-800-635-0650 
Fast Delivery? Request Our New Off The Shelf Catalog 
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The advantages of 
being tiny. 



Tiny and feather-light, EGA-125-D. 


$37900 


At Entran we build a line of accelerometers 
that can best be described as tiny. 

Being tiny means you don’t interfere with the 
integrity of the system being measured. 

Being tiny gives you greater handling ease in 
hard-to-get-at places, which adds up to more 
applications flexibility. And, being tiny means less 
mass to distort your test scale, more room for other 
instruments. All at no sacrifice in test data. 

Entran accelerometers give you high output, low 
impedance readings, both static and dynamic. As a 
result they can usually be interfaced directly with 


scopes, recorders and milliammeters. 

Entran accelerometers come complete and 
ready to use. All you supply is the excitation voltage 
on two leads and read output in millivolts on the 
other two leads. 

All units give you direct linear output in millivolts/g 
and read both static and dynamic acceleration.There’s 
no need for charge or voltage amplifiers. Calibrations 
are traceable toThe National Bureau of Standards. 

Write Entran Devices, Inc., 10 Washington Ave., 
Fairfield, NJ 07006 Phone 201 /227-1002, Telex 130-361. 



$42900 


Guaranteed overrange of 1000%. And only a half 
inch cube to boot. 

Static & dynamic measurements of acceleration, 
vibration and shock in ranges from 5 to 1,000 g. 

Fully damped to eliminate resonance and fitted with 
mechanical stops to impede overload response. 


Excitation; 15V, Weight: 72 gram without leads, Non-linearity; ± 1% 
Output impedance; 450 ft nom., Input impedance; 1000 nom. 

Size: 0.5" x 0.5" 0.6" width, 10-32UNF tapped hole 


This accelerometer weighs only one half a gram. 

Is less than 0.006 cu. inches in volume. Yet gives you 
static & dynamic readings of acceleration, vibration 
and shock. And comes with .7 critical damping to 
eliminate resonance. C‘D” is for “damped.”) 


Typical ranges 

±5g 

±10g 

± 50g 

±100g 

±500g 

Sensitivity nom. 

15 mV/g 

12 mV/g 

4 mV/g 

2.5 mV/g 

0.5 mV/g 

Useful frequency nom. 

150 Hz 

200 Hz 

500 Hz 

600 Hz 

1200 Hz 


Excitation; 15V, Weight; V 2 gram without leads, Non-linearity: ± 1% 
5 other mounting styles available 


Typical ranges 

±5g 

±10g 

±50g 

±100g 

±500g 

Sensitivity nom. 

25 mV/g 

p) 

E 

0 

<M 

4mV/g 

2mV/g 

0.4mV/g 

Useful frequency 

150 Hz 

200 Hz 

600 Hz 

1000 Hz 

1500 Hz 


Entran Accelerometers. 

(Today, miniature makes sense.) 


FAX (201) 227-2865 

For Technical Assistance & Customer Service Call 1-800-635-0650 
Fast Delivery? Request Our New Off The Shelf Catalog 
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LEVEL SENSORS 



Level Sensors NR 150 and NR 200 are fully electronic and 
have no moving parts (except the output relay in model NR 200). 
Model NR 100, with Teflon® sensor head Is also offered for 
food Industry applications. The devices operate on the capacitance 
principle. A tunable oscillator circuit is ON when the probe is 
immersed, keeping the output conductive (relay output NR 200, 
transistor output NR 150). The indicator LED is now lit. When 
the level drops below the sensor position, the LED will extinguish 
and the output relay will drop out. Transistor output of model 
NR 150 is now non-conductive. 


Technical Data 



NR 150 

NR 200 

Supply 

Voltage 

DC 24V ± 15% 
reverse polarity 
protected 

AC 115V + 10 - 150/0 



NR 150 

NR 200 

Power 

Consumption 

1 Watt max 

4 VA max 

Output 

PNP transistor, DC 
24V/0.3A Cont. 
load max., 1.5V 
drop approx. 

Integral 

suppression diode 
for short circuit 
protection. 

Relay, SPDT contacts 
max 5A at AC240V or 
DC24V. Higher DC 
contact voltages up to 
DC100V are 
permissible but load 
must not exceed 120W 

Ambient 

Temperature 

-aO'C to -i-85°C 
(-4°F to -t-185°F 

-20°C to -1-85°C 
(-4°Fto -i-185°C) 

Medium 

Temperature 

-20°C to -f-85°C 
(-4°FtO +185°F) 
up to -i-100°C 
(-i-212°F) 
intermittent 

-20°C to -i-85°C 
(-4°Fto -i-185°F) 
up to 100°C (-i-212°F) 
intermittent 

Environmental 

Protection 

Electronic portion 
splash water/dust 
proof 

Electronic portion 
splash water/dust 
proof 

Probe Pressure 
Resistance 

10 bar (147 PSD 

10 bar (147 PSD 

Terminations 

Cable, 2m (6ft.) 

Terminal block 

Materials: 

probe 

fitting 

cover 

housing 

Tefzel 

V2A 

Delrin 

Tefzel 

V2A 

Alu, black anodized 

ABS 

Switch Point 
Hysteresis 
(probe mounted 
horizontally) 

9mm (0.35in) max, 
equivalent to probe 
diameter 

9mm (0.35in) max, 
equivalent to probe 
diameter 

Fittings 

Stainless Steel 

3/4 " NPT 

Stainless Steel 

3/4 " NPT 

Probe Diameter 

9mm (0.35") 

9mm (0.35") 

Dimensions 
Overall length 
(incl. sensor) 
Housing 

133mm (5.24") 

154.5mm (6.10") 

82.5mm (3.25") x 

80.5mm (3.17") 


FLOW MONITORS 



The E-T-A range of Electronic Flow Monitoring Systems has 
been designed to supervise the flow rate of gases and liquids 
in pipelines. There are no moving parts In the flow stream, 
thus these systems are particularly suitable for liquids of high 
viscosity or containing particles in suspension. Corrosion 
resistant monitoring heads are also available for aggressive 
liquids/gases. 


Typical applications for E-T-A Flow Monitors Include the control 
of lubricating, hydraulic and cooling systems and the require¬ 
ments of the petrochemical, food processing and brewing 
industries when flow control is often associated with the 
correct dosage of ingredients. 

The systems operate on the calorimetric principle i.e. heat trans¬ 
fer between two probes is detected as a function of flow rate. 



SFW 109 

SLW 107 

SFW 108 

SLW 112 

For liquids 

• 


• 


For air/gas 

• 

. • 



For air only 




• 

Separate control unit 
and monitoring head 

• 




Integral unit combining 
control unit and 
monitoring head 


• 

• 

• 

Miniaturized 
designed for mounting 
directly in flow stream 




• 

220/240 V.A.C. input 

• 

• 

• 


115 V.A.C. input 

• 

• 

• 


24 V.A.C. or D.C. input 

• 

• 

• 

• 




ELECTRONIC 
PRODUCTS GROUP 


7400 N. CRONAME RD. 
CHICAGO, ILLINOIS 60648 
TEL: (312) 647-8303 
FAX: (312) 647-7494 
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PROXIMITY SENSORS 


HAMLIN INC. S— 

612 East Lake Street 

Lake Mills, Wl 53551 %, 

Phone 414/648-2361 • FAX 414/648-5244 






The heart of all Hamlin magnetic proximity sensors is 
a precious metal contact reed switch, sealed in a 
glass envelope for environmental integrity and 
dependability. When a magnetic actuator is placed 
within a prescribed proximity of the sensor, the switch 
contact changes state. Their cost is far below 
inductive or capacitive proximity sensors and they 
require no power to operate and provide a switch 
closure output. 

ORDERING INFORMATION 


For detailed product information request the 
Hamlin Magnetic Proximity Sensor Catalog. 
The 16 page brochure provides complete data 
about Hamlin's broad family of standard 
Magnetic Proximity Sensors plus application 
and design recommendations. Also included 
are dimensions, electrical specifications and 
operation characteristics. 


SPECIFICATIONS 

Initial Contact Resistance (Max.)... 0J200 Ohms (except 

59045-010-0.250 Ohms) 

Typical Operate Time.1.000ms 

Shock W/O False Operation.100 G's, 11 ms. 1/2 sine wave 

Operate & Storage Temp.-40% to +105X 

Operation Life (Typical).50,000,000 (3> 5Vdc, lOma. 

5,000,000 @ 120Vdc, 75ma. 




VOLTAGE 


200Vdc 


150Vdc 


200Vdc 


200Vdc 


200Vdc 


200Vdc 


200Vdc 


200Vdc 


200Vdc 


200Vdc 


200Vdc 


NOTE: All sensors listed are Contact Form A except for Model 59085-010 Vane Sensor. 

OPERATE POSITION ^ p- release. 

-- I—-OPERATE 6 

1 2 < n I -r--1 


SENSOR 
LIST PRICE 

MATCHING 

ACTUATOR 

ACTUATOR 
LIST PRICE 

$3.50 


$2.80 







\ 25,4 Sq.x 1,57 
(1.0x1.0x 062) 




DIMENSrONS 



_J 

sjr' 



I 

ffiF 

o -tmiP 


TO 


(dia.) 



0.025 Square Pins - 

Frten 


oiij 




n [TlTIl 


’ El-B-t 
-— A-- 
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LOAD CELLS for reliable, accurate WEIGHT and FORCE measurement 


HOTTINGER BALDWIN MEASUREMENTS, INC., 19 Bartlett Street, Marlboro, MA 01752 • Phone (508) 624-4500 • FAX: (508) 485-7480 


B-1958 


For manufacturers’ sales offices, see yellow pages 
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T30/T32 Torque Transducers 

• No bearing between rotor and housing 
(Model T32 only) 

• Brushless transfer of measured signals 

• 9 models for nominal torques from 50 Nm 
to 25kNm 

• Nominal speeds up to 15,000 RPM 


Telemetry System for Electrical 
Measurements 

• No wear—low maintenance 

• Frequency modulation for accuracy 

• Usefui in aggressive environments 

• Simple installation on moving equipment 


Torsional Vibration Transducer 

• Measures vibration angies and rotary 
acceleration 

• Connects to free shaft ends of machines, 
gear boxes, etc. 

• Buiit in caiibration feature 


TRT Torsion Rmg 
Low profile 
High capacity — 
to 150.000 


BBS Bending Beam 

Load Cell 

0-50 to 0-7,500 lbs. 


P3M Absolute Pressure Transducer 

• Sensing of static and dynamic pressures 

• Nine ranges from 0-10 bar through 
0-3,000 bar 

• Extremely compact 


P42K and P42P Absolute Pressure 
Transducers 

• Flush diaphragm—no dead volume 

• Measure static and dynamic pressures 
e Pressure ranges from 0-0.2 bar to 

0-500 bar 

• High overload capability (up to 1000%) 


PSA Absolute Pressure Transducer 

• Measures static & dynamic pressures 

• Pressure ranges from 0-20 bar to 0-500 
bar 

• Extremely compact—easy to install with 
readily available tube fittings 

• Excellent price/performance ratio 


P9K Absolute Pressure Transducer 

Available output of: 

• 0-5 V and 4-20 ma. 

• Pressures form 0-20 bar to 0-1,000 bar 

• For measurement of static and dynamic 
liquid or gas pressures 


Z6 Load Cells 
0-5 to 0-1,000 kg 


PST Platform Scale 
Transducer 


5500 


PLC Platform 
Load Cell 
0-2 to 0-200 lbs 


DIGIBAR^ 


Programmable gauge head can 
directly replace existing gauges 
~ provides high-visibility digital 
pressure indication. Stores peak 
values-has two settable limit 
switches. Model PE200 provides 
both indication and control 
functions. 


5500 


TRANSDUCERS & ENCODERS 


Q11 Load Cell 
0-5 gm to 0-20 kg 


U1T Universal 
Load Cell 
0-50 to 0-3000 lbs 


BLC Load Cell 
Stainless Steel 
0 -1,000 to 0-10,000 lbs 


PRESSURE TRANSDUCERS 



















STRAIN GAGES & ACCESSORIES 


Standard Gages 

Hundreds of standard foil gage 
types, available for immediate 
shipment 


Special Gages 

A broad line of special-application 
types including high-temperature 
weldable, encapsulated, high- 
strain, etc. 



Custom Gages 

HBM designes and fabricates 
unique configurations to meet 
special measurement 
requirements 

B 


Accessories 

A complete range of adhesives, 
protective covers, soldering 
terminals, etc. * * 



TYPICAL HBM MEASUREMENT INSTRUMENTATION 



DK38 Transducer Indicator 

Monitors up to 18 strain gage 
transducers, each with individual 
measuring programs 


UPM40/UPM60 Scanning & Data 
Acquisition Systems 

Manual or automatic selection of 
up to 40 (or 60) mixed transducers 


MGT Transducer Amplifiers 

Designed for continuous industrial 
use in harsh environments 


MVD Amplifiers with Digital 
Indication 

Low cost, digitally-indicating 
conditioner-amplifiers 


HBM MEASUREMENT SOLUTIONS 
Send Us Your Measurement Problems 

HBM specializes in handling difficult and unusual measurement problems. More than two decades of experience 
with special measurement jobs around the world, a large staff of technical specialists and an extensive inventory 
of advanced sensors and instrumentation enable us to develop elegant, economical electrical/electronic solu¬ 
tions for monitoring and gauging real-world mechanical phenomena. 


HOTTINGER BALDWIN MEASUREMENTS, INC,, 19 Bartlett Street, Marlboro, MA 01752 • Phone (608) 624-4500 • FAX: (508) 485-7480 
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ITEK LSI MICROSERIES® ENCODERS; 

USED IN MORE AND MORE TACTICAL WEAPONS SYSTEMS. 


FEATURES: Large Scale Integrated Circuits • Small Size • Absolute Whole Word Output • LED Illuminators 
• MIL Environment: Vibration 20g, Shock lOOOg - 0.8ms • High Reliability. 



^S/16 FAMILY 


HIGH 
ACCURACY 


Quanta/ Accuracy^ 
L, LS, LC Models Revolution (Arc Minutes) 


^ PANCAKE 
pS/40 FAMILY 


|iS13/16 

8192 

2.0 

US14/16 

16384 

1.4 

PS15/16 

32768 

1.0 


pS/23 FAMILY 


Quanta/ Accuracy^ 
L, LS, LC Models Revolution (Arc Minutes) 


MSI 4/23 

16384 

1.0 

MSI 5/23 

32768 

0.7 

MSI 6/23 

65536 

0.5 or 0.2 

MSI 7/23 

131072 

0.2 

K Model 

MSt2/23 

4096 

2.6 

US13/23 

8192 

1.3 


(Please consult Factory 
for other Pancake sizes) 

Quanta/ Accuracy' 
L, LS, LC Models Revolution (Arc Minutes) 




MS14/40 

16384 

1.0 

MS15/40 

32768 

0.7 

MS16/40 

65536 

0.25 

MS17/40 

131072 

0.2 


V 




OIA 

THRU 

HOLE 



SHAFT MOUNTINS 

, , / 2-56 UNC-2B X .l_ 

l,40 HVmTS. mounting holes dp 6 PLCS EO SPCD 
MAX. SURFACE 8-32 X . 25 DP ™ * 1-270 DBC 
4 PLCS EO SPCD 
ON A 3.320 DBC 


' Peak Transition Error of Transducer and Electronics, Excludes Quantizing Error of V 2 LSB. 



(L SERIES ENCODER 
- 1 

MICROPROCESSOR 
-Ieno I 

L MODEL 

VtKbAIILt: 1 

^^^^JNTERFACE^ 


T~r 


The L model is the basic encoder configuration which outputs a 4 wire multi¬ 
plexed, 3-State Logic Level MicroSeries Code Word, the encoder is addressed 
by 3 Enable Lines activated in a controlled sequence. This model is intended for 
direct interface with a user (or Itek) furnished microprocessor where the micro¬ 
processor can be programmed to perform the encoder’s digital logic functions. 

LS MODEL 



The LS model consists of the basic L encoder (described above) and a separate 
Digital Decoder. The use of the external Digital Decoder is suggested when the 
user does not have a microprocessor available to perform the digital processing 
of the outputs of the L Model encoder or when the length of the LC encoder ex¬ 
ceeds available space in the intended application. The external digital decoder 
also affords the user the flexibility to access the various input/output program¬ 
ming modes available with MicroSeries encoders. The Digital Decoder can be 
user programmed for three output modes; serial, 8 bit bytes, or parallel with 
strobe signals to latch user supplied external registers. Additionally, two data ac¬ 
quisition modes are possible: Update and Read. 

LC MODEL 


The LC Model contains an Integral'MicroSeries Digital Decoder Chip. This 
model, essentially similar to the LS, is appropriate when an encoder without ex¬ 
ternal processing circuits is desired. The same output and data acquisition 
modes as the LS Model are available but are built in at the factory for the LC 
Model. 

K MODEL 

ThejjS/23K Model encoders are low cost absolute encoders which provide 12 or 
13 bits resolution with either parallel or serial output. In the parallel output mode 
all bits are continuously available. The HOLD pulse prevents any bit from chang¬ 
ing state while the encoder is being read. In the serial output mode the user 
provides an interrogate pulse which provides the hold function and loads the 
shift register. Shift (clock) pulses provided by the user serially shift out the stored 
information. 


Litton 

Itek Encoder 


27 Christina Street 

Newton, Massachusetts 02164-1515 

Telephone: 617-969-7300 
TWX: 710-335-6783 
FAX: 617-964-3705 
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ITEK PRECISION ENCODERS ON TARGET: 

HIGH PERFORMANCE IN A SMALL PACKAGE. 



Itek's precision encoders have substantiaiiy better accuracy than other shaft angle digitalizers of similar size and are 
designed for military or other demanding appiications where high reliabiiity is desired. 

All Itek precision encoders are specifically designed for rugged military environments - tracked vehicles, shipboard, and 
airborne - and have been tested to corresponding vibration, shock, and temperature levels tor these applications. 


Digisec® Encoders-RA series 

Rotary Absolute Encoders 

SIZE (Inches) Resolution (Quanta/Rev.) 

Model O.D. Shaft I Binary (2’*’^) I B 

Diam. I 


RI series 




Binary (2 

xx^ 



BCD 


Binary (2* 

0 










1 

C 

c 

c 

c 1 

C 

c 1 









1 

8 

9 

10 

11 1 

12 

13 1 

c 

C 

c 

T 

T 

T| 

T 

I 

1 




, 


1 

11 

12 

13 

16 

17 

18 1 

19 

20 

1 




1 


1 

c 

C 

c.s 

C.S 

c.s 

c.s 

S 


S 1 s 

C 

c 

C 

c I 

C 

C 1 c 

12 

13 

14 

15 

16 

17 

18 


3.6K| 36K 

13 

14 

15 

16 

17 

18 19 

1 . . 


1 

s 

S 

s 

S 

s 




1 

c 

c 

c 

c 1 

s 


16 

17 

18 

19 

20 




1 

16 

17 

18 

19 1 

20 


S 

S 

s 

S 

s 




, 




1 



16 

17 

16 

19 

20 




1 




1 



S 

S 

s 

S 

s 

S 



s 1 s 

C 

c 

c 

c 1 

s 


16 

17 

18 

19 

20 

21 1 



36K I360K 

17 

18 

19 

20 1 

21 

1 

S 

S 

s 

S 

s 

s 



S 1 s 

C 

c 

c 

c 1 

S 


16 

17 

18 

19 

20 

21 1 



36K I360K 

17 

18 

19 

20 1 

21 


S 

S 

s 






. 




, 



19 

20 

21 






1 




1 



s 1 

S 

1 ^ 1 


1 1 

1 

1 


, 

c 1 

cl 

s 1 

, 

I 

1 

20 

21 

22 


L 




1 

20 

21 I 

22 


J 


1 




Rotary Incremental Encoders 
Resolution (Quanta/Rev.) 

[2***) I Decimal 


O.SK 1 1 .OK 1 1.8K I 2.0K I 3.6K I AM I S.OK I 6.^ 1 8.M( I 


00— Outside Diameter ID— Inside Diameter C— Self-contained Electronics I S— Separate electronic enclosure T— 2 speed geared paired configurations 


Features: • Parallel whole word unambiguous output Features: • 

• T TL/DTL compatible • Resolution to 0.31 arc-seconds • T TL/DTL c 

(22 bits) • Highest accuracies available anywhere • Self-contc 

• Operating temperature -40° to +7rC • Military • Military Sp 

Specification rated • Instant on-the-fly readout • LED light Available i 

sources • Separate Electronics— no electronics in optical ^ Square w( 

unit (thru-hole systems) 

Available Options: • Serial readout • Line driver output 

• Redundancy • Chrome slit and disc (standard on size 23 
and size 158) • Binary lamp display • Subtractor card for 
electronic zeroing 

Environmental Ratings. All DIGISEC® encoders are designed to meet rigid 
military specifications. The following environmental specifications are typical, 
Temperature, -40° to +71 °C Vibration, 10-20g Humidity, O to 98% 
Shock: 50g, 11 milliseconds (higher on solid shaft models) 


Spacecraft Encoders: Absolute & Incremental 


Features: • Quadrature square wave or pulse output, zero index 

• T TL/DTL compatible • Resolution to 0,31 arc-seconds (22 bits) 

• Self-contained electronics • Operating temperature -40° to +71 °C 

• Military Specification rated • LED light sources 

Available Options: • Line driver output • Pigtail cable 

• Square wave or pulse output 


OUTPUT CHARACTtaiSTICS 

RESOLUTION 


cw-HIKccw 

ROTATION ^ 


OUTPUT CHANNEl 

_ ZERO INDEX GATE 

. , I QUADRATURE 
P f SQUARE WAVE 
, “ • OUTPUTS 

. PULSE OUTPUT (CW) 

. PULSE OUTPUT (CCW) 

_ ZERO INDEX PULSE 


Diam. (Inches) Resolution (Ouanta/Rev.) 


RA21/1510 I Absolute 


R A18/60 



Absolute 


Incremental 


Incremental 


Incremental 


Accuracy 

2.6 sec 




Weight (lbs.) Power (watts) Features 

I I 10 Inch Thru-hole 



Rn4.4K/23 I Incremental 


I Electrical Redundancy._ 


Elect. & Mech. Redundancy. 


Commutator Outputs. 


Unhoused. Commutator Outputs. 


Electrical Redundancy. 


I Commutator Outputs. 


Features: LED Illuminators • Resolution to 0.31 Arc Seconds (22 Bits) • Highest Accuracy Available Anywhere. Available with bearings (housed) or without (unhoused). 



Itek Encoder 


27 Christina Street 

Newton, Massachusetts 02164-1515 

Telephone: 617-969-7300 
TWX: 710-335-6783 
FAX: 617-964-3705 
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IVO Encoders & Proximity Sensors 


Applications: 
length and speed 
measurement, 
positioning, 
machine control, 
etc. 

Model 

Supply voltage 
Output current 
Output signals 
Output frequency 
Resolution - max. 
Speed max. 

Shaft diameter 
Housing- dia/Igth 
Price (average) 
Comments 


Model 

Supply voltage 
Output current 
Output signals 
Resolution - max. 
Speed - max. 
Shaft diameter 
Housing- dia/Igth 
Switching dist. 
Price (average) 
Comments 



G080 

n/a 

2A 

SPST contact 
25 imp/s 
20 imp/rev 
1500 rev/mi n 
7 mm 
72/92 mm 
$55.00 

Mechanical rotary 
pulser, 

Ratios: 1 rev=1/2/3/ 
4/5/6/7/10/20 pulses, 
or 1 pulse=2/3/4/5/6/ 
10/20 revolutions. 



G313 
5VDC TTL 


NPN Open collector 
10 kHz 
90 imp/rev 
10000 rpm 
6 mm 
48/18 mm 
$22.00 

Low-cost, optical 
kit encoder, 
drum design, 
self aligning, 
quick installation. 



10-30 VDC,5V TTL 
40 mA 

Push-pull or TTL 
10 kHz 
120 imp/rev 
6000 rpm 
7 mm 

70 X 62.5 X 36 mm 
$75.00 

General purpose, 
low cost encoder. 
Plastic housing with 
mounting flanges, 
single pulse or quad 
output. 



G 317/327 
10-30 VDC, 5V TTL 
40 mA 

Push pull or TTL 
50 kHz 
2000 imp/rev 
6000 rpm 
7/10 mm 
60/65 mm 
$250.00 

Medium resolution, 
environmentally 
stable, rugged, 
optical encoder. 
Options: quad 
output, zero pulse, 
inverted outputs. 



G316 

10-30 VDC, 5V TTL 
40 mA 

push-pull or TTL 
5000 imp/rev 
6000 rpm/SOkHz 
10 mm 
100/85 mm 
n/a 

$400.00 
High resolution, 
environmentally 
stable, rugged, 
optical encoder. 
Options: quad 
output, zero pulse, 
inverted outputs. 


G321 

10-30 VDC, 5VTTL 
40 mA 

push-pull or TTL 
5000 imp/rev 
3000 rpm/50kHz . 
max. 22mm 
105/55 mm 
n/a 
Call 

High resolution, 
hollow shaft, incre¬ 
mental. Options: 
quad output, zero 
pulse. 


G101 

10-30 VDC 
200 mA 
Open collector 
n/a 

1000 Hz 
n/a 

8/30 mm 
0-1.2 mm 
$33.00 

Inductive, high 
speed proximity 
switch. 


G107 

90-250 VDC 
20 - 250 mA 
triac 
n/a 
15 Hz 
n/a 

18/100 mm 
0 - 4 mm 
$45.00 

Inductive proximity 
switch with LED 
switching indicator. 


IVO Industries lnc .201 industrial way west, Eatontown, NJ 07724 Tel.1-800-932-0489 Fax(201)542-2938 

Call for Immediate engineering assistance, exact price, delivery. Many other models available. 
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From robotics, computers, and machine tools to aerospace . . . 

Use the Litton Encoder lineup 
to build a better product. 



MODEL 83 
Optical 

1.5" dia. 


MODEL 84A 
Optical 

2.2" dia. 

HYBRID TECHNOLOGY 


MODEL EHC25 
Housed Unit 
with Integral 
Coupling 

2.5" dia. 


ABSOLUTE 


MODEL 76 
Low Cost Optical 

2.65" dia. 


MODEL 22 

Commercial & 
Industrial 
2.187" dia. 


MODEL 23/35 
Optical 

Commercial & 
Military 


MODEL 43 
Multi-Turn 

4.3" dia. 


ABSOLUTE / INCREMENTAL || MODULAR 


MODEL MGC 
Absolute 



MODEL 60 

MODEL 11 

Optical 

Pin Contact/Optical 

6 " dia. 



MODEL 815 
Incremental 
Optical 

1.5" dia. 


MODEL 721 
incremental 
Optical 

2 .2" dia. 


MODEL 820A 
Incremental 
Digital 

2.1 "dia. 


HYBRID TECHNOLOGY 


MOTOR/ 

ENCODER 

PACKAGE 


TRACKBALL SYSTEMS 


SPECIALS/CUSTOM 
^ DESIGN 



Commercial & 
Military 
4" sq. 


Commercial 
3" sq. 

RS232 Interface 
Option 


Special 
Push Button 
Model 


Incremental 

Military 


Optical 

Detented 

Switch 


Litton 

Encoder 


The Litton Encoder team leads the way with encoders and special products that help you build 
more reliable, higher quality, cost-effective products with the precision you need. 

Our product lineup is the broadest in the industry and meets a wide range of requirements in 
applications from robotics, computer peripherals, medical equipment, and industrial controls to 
specialized, high-reliability designs for aerospace and defense. 

For anything from simple modular kits to sophisticated custom designs, put Litton Encoder on 
your design team. For complete data and specifications, contact — 

The Marketing Department 
Litton Encoder Division 
20745 Nordhoff Street 
Chatsworth, Caiifornia 91311 -5979 
Telephone (818) 341-6161 FAX 818-882-4553 TWX 910-494-1229 
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Optical Shaft Encoders 

Incremental Encoders manufactured by Lucas Ledex Inc. 

LC-23 Instrument Encoder 

Low cost, high performance self-contained encoder 
which meets OEM requirements for high quality and 
offers features of more expensive units. LED light source, 
single or dual channel complementary outputs and 
optional marker pulse. 


Pm 

■IWrV'* 


Output 

fomms 

W 

' 

Dia. 

(!ndbe»} 

. 1 

50 

5 

TTL, CMOS. 

0 


2.3 DIA 

to 

to 

Sine wove, 

to 

Va 

X 

2500 

15 

line driver 

60 


1.87L 


Stock models available. Request Bulletins 842 and 855. 



Tru-Mit^ Industrial Encoder 

High performance, industrial duty, incremental encoder 
with W diameter shaft and sealed bearings. Cast 
aluminum housing with flange or servo mount. Side or 
end-mounted MS connector. LED light source. English/ 
Metric combinations available. 






Sho^ 

1 

140 

5 

TTL, HTL. 

0 


2‘/2 DIA 

to 

to 

CMOS, sine 

to 

3/6 

X 

5000 

15 

wove, line 
driver 

100 


21/2 L 


Stock models available. Request Bulletin 836. 

Tru-Mite Is a registered trademark of Lucas Ledex Inc. 



Tru-Tac Industrial Encoder 

Economical, industrial duty, incremental encoder with 
double-ended, W' diameter shaft and sealed bearings. 
Foot or face mounting and MS connector. LED light 
source. 


mm 

fm 


Outpi^ 


^9 


10 

5 

TTL. HTL 

0 


.3Lx 

to 

to 

CMOS, line 

to 

3/8 

31 / 4 WX 

600 

24 

driver 

30 


3‘/8H 


Stock models available. Request Bulletin 835. 



Lucas Ledex 


fa 



Lucas Ledex Inc. 

P.O.Box 427 

Vandalia, Ohio 45377-0427 US. A. 


Phone: 513-898-3621 
TWX/Telex: 6874241, 6874243 
FAX: 513-898-8624 
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Optical Shaft Encoders 

Incremental Encoders manufactured by Lucas Ledex Inc. 


Trim-Step"^ Modular Encoder 

Rugged, modular, incremental encoder designed to be 
integrally mounted on a stepper motor. Consists of a 
cylindrical slotted rotor and concentric stator. High shaft 
end ploy tolerance (.020"). Easy to install. 


tm. 



cm) 

smit 

DK*. 

Dimensions 

50 

to 

250 

5 

TTL, HTL, 
CMOS, sine 
wove 

0 

to 

25 

N/A 

21/4 DIA 

X 

WsL 


Stock models available. Request Bulletin 820. 

Trim-Step is a registered trademark of Lucas Ledex Inc. 



K Series Modular Encoders 

Two sizes of low cost, modular encoders designed for 
integral mounting on servo or stepper motors. Consists 
of a low inertia disc, photohead, and dust cover. Units 
are prealigned to minimize user installation time. 





Output 

fornnaU 


stusn 

Dia. 

(Inches) 

Dimensions 

(Inches) 


50 

5 

TTL, CMOS, 

0 


2.1 DIA 

K3 

to 

to 

sine wove 

to 

N/A 

X 


2500 

12 


50 


.8L 


50 

5 


0 


1.5 DIA 

K15 

to 

to 

TTL 

to 

N/A 

X 


1000 

12 


50 


.75 L 


Stock models available. Request Bulletins 843 (K3) and 846 (K16). 



L Series and Explosion Proof (EX) Series 

Designed for use in very severe environments. Large 
sealed bearings handle radial shift loads up to 100 lbs. 

Shaft seal and gasketed housing provide NEMA4 integ¬ 
rity. For L Series information, request Bulletin No. 844. 

EX Series is Factory Mutual approved for use in a 
range of hazardous environments, indoor and outdoor. 

For EX Series information, request Bulletin No. 848. 



L Series 


- 

Input 

vouotre 

CVDC) 


' /(TO;;,: 

Shaft 

Dia. 

(lodses) 

DfmensKms 

dnchee) 

100 

5 

square wave. 

0 


5.7 Lx 

to 

12 

line driver. 

to 

5/8 

3.2WX 

5000 

15 

ampl. sine wave 

100 


3.2 H 


Explosion Proof (EX) Series 


Pules 

itev. 

Input 

Vdioae 

; 

Output 

Fennels 

Fxe<iuen«¥ 

Shaft 

Dia. 

Ouome 

100 

5 

square wave. 

0 


3.5 DIA 

to 

12 

line driver. 

to 

5/8 

X 

5000 

15 

ampl. sine wave 

100 


6.2 L 


Lucas Ledex 


H 


Lucas Ledex Inc. 

P.O. Box 427 

Vandalia, Ohio 45377-0427 U.S.A. 


Phone: 513-898-3621 
TWX/Telex: 6874241, 6874243 
FAX: 513-898-8624 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 
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5500 


TRANSDUCERS & ENCODERS 


5500 


Micro Mo 

MINIATURE ELECTRIC DRIVE SYSTEMS AND ROTARY 
POWER TRANSMISSION COMPONENTS UP TO 1 HP. 

■ Special resolutions & integrated motor-encoder packages available. 

■ Built-in circuitry available on most models. 


INCREMENTAL ENCODER STYLE SELECTOR 








SERIES 

CASE 

(mm) 

DIAMETER 

(in.) 

OPERATION 

STD. 

RESOLUTION (PPR) 

OUTPUT 

02A 

22 

.866 

OPTICAL 

15 

2 CHANNEL QUASISINUSOIDAL 

09A 

22 

.866 

OPTICAL 

180 

2 CHANNEL QUASISINUSOIDAL 

10A 

22 

.866 

OPTICAL 

100 

2 CHANNEL QUASISINUSOIDAL 

10B 

22 

.866 

OPTICAL 

100 

2 CHANNEL; SQUARE 

HE 

15 OR 16 

.591/.630 

MAGNETIC 

15, 16 

2 CHANNEL; SINE OR SQUARE 

PREX 

40 

1.575 

OPTICAL 

100,200,250,300 

360,400,500,600 

2 CHANNEL + INDEX; SQUARE 

HEDS-5000 

28 

1.102 

OPTICAL 

100,192,200,256, 

360,400,500,512 

2 CHANNEL + INDEX; SQUARE 

HEDS-5500 

30 X 41.1 

1.18 X 1.62 

OPTICAL 

96,100,192 

400,500,512 

2 CHANNEL + INDEX; SQUARE 

HEDS-6000 

56 

2.205 

OPTICAL 

192,200,400,500, 

512,1000,1024 

2 CHANNEL + INDEX; SQUARE 


MCX-02 MOTOR CONTROL SERIES 


SERIES 

PRODUCT 

FEATURES 

OPTIONS 

MCX-02X 

MAIN CONTROLLER BOARD 

AXES 

SERVO; SELECT BLDC & STEP 

MCX-02D 

DAUGHTER BOARD 

2 AXES/BOARD 

MAX = 8 AXES/SET 

MCX-02M 

CONTROLLER MANUAL 



MCX-02J 

JOYSTICK 



MCX-02A 

AMPLIFIER 

5,10,30 AMP 

PWM 

MCX-02P 

EPROM PROGRAMMER BOARD 



MCX-02S 

CUSTOM SOFTWARE 



MCX100 

SPECIAL DESIGN CONTROL BOARD 




• Ask about our “Guaranteed Stock Program” with expedited sample delivery. 
<» Ship-from-Stock Program availabie for OEM Blanket Orders. 


Micro Mo ELECTRONICS INC. 

742 - 2nd Avenue South / St. Petersburg, Florida 33701 / Phone: 813/822-2529 / Telex: 807-982 / Fax: 813/821-6220 

For full catalog & latest data sheets, call (813) 822-2529 
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5500 


TRANSDUCERS & ENCODERS 


Piezoelectric Ceramics and 
Transducers 


5500 



MURATA ERIE NORTH AMERICA 



1. Bimorph Type Actuator 



F 


Fig. 1 

Width: a = 10.0 mm 
Thickness; 2t = 0.6 mm 
Material; P-5D 


2. Multilayer Type Actuator 



Fig. 2 

Area: S = 25 mm 
Thickness: t = 0.5 mm 
No. of layers: a = 20 
Material: P-7 


3. Ink-Jet Actuator 



(Sectional View) 


Fig. 3 

Shaded Section: Electrode 
d, > 1.5 mm 
d 2 > 1.0 mm 
V. 10~20 mm 


PHYSICAL CONSTANTS OF PIEZOTITE® 


Constant 

o 

J=i 

E 

CO 

Unit 

P-3 

P-5 

P-6E 

P-7 

Frequency 

Constant 

Thickness mode 

f-t 

Hz-m 

2560 

1960 

2000 

1800 

Length mode 

f-l 

2280 

1680 

1700 

1450 

Radial mode 

f-D 

3100 

2220 

2320 

2000 

Electro¬ 

mechanical 

Coupling 

Coefficient 

Thickness mode 

kss 

- 

0.49 

0.68 

0.59 

0.70 

Length mode 

ksi 

0.19 

0.30 

0.26 

0.30 

Radial mode 

kp 

0.32 

0.52 

0.45 

0.60 

Piezoelectric 

Strain 

Coefficient 

Thickness mode 

^33 

10''^ 

mN 

172 

317 

234 

412 

Length mode 

^31 

58 

105 

100 

194 

Voltage Output 
Coefficient 

Thickness mode 

Q 33 

10“^ 

Vm/N 

15.2 

28.9 

19.0 

24.0 

Length mode 

Q 3 I 

5.3 

10.2 

8.3 

11.0 

Dielectric Constant 

£ 

- 

1150 

1300 

1350 

1900 

Young’s Modulus 

E 

10'“ 

N/m^ 

11.4 

8.2 

8.5 

6.2 

Density 

P 

10“ 

kg/m“ 

5.3 

7.2 

7.4 

7.4 

Mechanical D 

Dm 

- 

400 

230 

420 

80 

Curie Point 

Tc 

"C 

110 

260 

275 

320 

Poisson’s Ratio 

(T 

- 

0.31 

0.32 

0.31 

0.37 

Thermal Expansion 

a 

lO-^/’C 

15.0 

(20-9O“C) 

2.0 

(0'-300“C) 

1.5 

(0'300“C): 

5.0 

(0'300°C) 


CLASSIFICATION AND MAIN APPLICATIONS OF PIEZOTITE® 


Material 

Outstanding Feature 

Main Application 

P-3 

A most broadly used material having barium titanate as a main 
constituent mixing other components to improve temperature 
characteristics around normal temperature. 

For powerful ultrasonic oscillation such as cleaner, 
processing equipment, etc., fish finder, underwater 
sounding equipment, etc. 

P-5 

Titanate-zirconate is used as main constituent. Electromechanical 
transformation efficiency is great. This material resists against a high 
temperature of 200°C and has an excellent aging resistivity. 

Powerful ultrasonic oscillation and high pressure 
generation such as for high-performance and high 
temperature cleaner or processing equipment, etc. 

P-7 

Like P-5, titanate-zirconate is used as a main constituent. P-7 has 
a greater electromechanical transformation efficiency than P-5. 
Especially, this material is suitable for application into nonoscillating 
system for its low mechanical Q. 

Record player pickup, microphone, aerial ultrasonic 
equipment, high band resonator, etc. 



MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 54-2329 TWX: 810-766-1531 
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5500 


TRANSDUCERS & ENCODERS 


5500 


WATT TRANSDUCERS 


MIac watt transducer 


MODEL 


PCS 


SINGLE PHASE 50/60 HERTZ 


FEATURES 

• Accurate regardless of phase, voltage unbalance, 
current unbalance, or power factor. 

• Output is proportional to true power delivered to a load; 
P=EI(COS 0). Provides bi-directional operation. 

• Factory calibration of all units traceable to NBS. 


APPLICATIONS 

• Equipment power consumption 

• For use with SCR controls, chopped waveforms, or 
where harmonic components exist. 


Standard outputs provide signal for 
interface with meters, recorders, or data 
acquisition equipment. 




MODELS WITH INTEGRAL CURRENT SENSOR (SINGLE ELEMENT) 


INPI^S _I F.S.IN SENSOR I_ MODEL NUMBER PCS- STANDARD OUTPUTS _ 

VOLTAGE I CURRENT (WATTS) SIZE o-lmA* I 0-lmA 10-10Vdc* I 0-10Vdc 4-20mA l4-20niiA**| 0-5Vdc* I 0-5Vdc 


F.S.IN SENSOR 


0to150 

Oto 1.0 
Oto 2.5 
Oto 5.0 



Oto 10.0 

1( 


Oto 15.0 
Oto 20.0 

1! 

2( 



1 c 

021A 

021B 

1 ^ 

111A 

111B 



Highlighted models, (5A), can be used with customer's existing MILLIVOLT OUTPUTS AVAILABLE- CONSULT FACTORY 

“SKwJ;edunit,limitinginputvoltagerangesto: ORDERING INFORMATION 

85-135 for 150 V models Example: Self-powered, single-phase, 

200-280 for 300V models 120V, 5A input with 0-5Vdc output 

380-550 for 600V models PC5-001CX5 

**4-20mA loop-powered unit, (15-40Vdc). 

All others require 115VAC (+/-10%) instrument power (50/60Hz.). 

MODELS SUPPLIED WITH EXTERNAL SENSOR (SINGLE ELEMENT) 


M ODEL NUMBER PCS- STANDARD OUTPUTC _ 

0-10Vdc* 0-10Vdc 4-20mA I 4-20mA** I 0-5Vdc* 0-5Vdc 


I 


Oto 150 

Oto 

50 


Oto 

100 


Oto 

200 


Oto 

400 


Oto 

600 


Oto 

1000 







059E 

059E2 

059CX5 

059DX5 

068E 

068E2 

068CX5 

068DX5 

077E 

077E2 

077CX5 

077DX5 

086E 

086E2 

086CX5 

086DX5 



095CX5 

095DX5 





060CX5 060DX5 

069CX5 069DX5 

078CX5 078DX5 

087CX5 087DX5 

096CX5 096DX5 




CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC 


1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (614) 486-9561 FAX: (614) 4860743 

■ TO PLACE AN ORDER; 1-800-537-6732 
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5500 


TRANSDUCERS & ENCODERS 


5500 


WATT TRANSDUCERS 



OSI 


AC WATT TRANSDUCER 


THREE PHASE-THREE WIRE 50/60 HERTZ 


MODELS WITH INTEGRAL CURRENT SENSOR 


PC5 









;T;T3"i-raa^'!T:n'; 









O-iOVdc* 

0-10Vdc 

4-20mA 

4-20mA** 

0-5Vdc* 

0-5Vdc 


HUH 





004C 


004i 

004E2 

004CX6 

004DX6 






013B 


■sjfpn 

013E 

013E2 

013CX5 

013DX5 






022B 



022E 

022E2 

022CX5 

022DX5 






112B 

■i^i 


112E 

112E2 

112CX5 

112DX5 


HHHHH 


p 





— rtrt].iaBi 

O05E2 

wmmm 


■mfl 


4K 

p 


HiS 


HSiEuH 

014E 

014E2 

014CX5 

014DX5 



6K 

L 


■PI 




023E2 

023CX5 

023DX5 



8K 

1 

HuEfiH 

■liyi 

IHLuein 


113E 

113E2 

113CX5 

113DX5 

■ HI 1 I'l'M 


4K 

A 

0G6A 

■ItliliisNi 

■■iMfiSi 



MlIflSlSRdni 

mmmm 



0to10 

8K 

B 

015A 

015B 


015D 

015E 

015E2 

015CX5 

015DX5 


0to15 

12K 

L 

024A 

024B 


024D 

024E 

024E2 

024CX5 

024DX5 


Oto 20 

16K 

E 

114A 

114B 


114D 

114E 

114E2 

114CX5 

114DX5 


* Denotes self-powered unit, limiting input 
voltage ranges to; 

85-135 for 150V models 
200-280 for 300V models 
380-550 for 600V models 


Highlighted models, (5A), can be used with 
customer's existing current transformers. 

150V models may be used with single-phase, 
three wire, 120V Edison systems. 

**4-20mA loop-powered unit (15-40Vdc). 

MODELS SUPPLIED WITH EXTERNAL SENSORS (DOUBLE ELEMENT) 



I tNPUTS 













0-1 mA 

0-10Vdc* 

0-10Vdc 

4-20mA 

4-20mA** 



Oto 150 

Oto 50 

10K 

W 

052A 

052B 

052C 

052D 

052E 

052E2 

052CX5 

052DX5 


Oto 100 

20K 

W 

061A 

061B 

061C 

061D 

061E 

061E2 

061CX5 

061DX5 


Oto 200 

40K 

W 

070A 

070B 

070C 

070D 

070E 

070E2 


070DX5 


Oto 400 

80K 

X 

079A 

079B 

079C 

079D 

079E 

079E2 


079DX5 


Oto 600 

120K 

X 

088A 

088B 

088C 

088D 

088E 

088E2 

088CX5 

088DX5 


Oto 1000 

200K 

Y 

097A 

097B 

097C 

097D 

097E 

097E2 

097CX5 

097DX5 

0 to 300 

"Olo 5^ 

5oir“ 

mmimm 


0555 


0S3b 

o53E~ 

o53E2 




Oto 100 

40K 


062A 

062B 

062C 

062D 

062E 

062E2 

062CX5 

062DX5 


Oto 200 

80K 


071A 

071B 

071C 

071D 

071E 

071E2 

071CX5 

071DX5 


Oto 400 

160K 



080B 


080D 

080E 


080CX5 

080DX5 


Oto 600 

240K 



089B 

089C 

089D 

089E 

089E2 

089CX5 

089DX5 


Oto 1000 

400K 

WaaM 


098B 

098C 

098D 

098E 

098E2 

098CX5 

098DX5 

Oto 600 

Oto 50 

40R“ 

■SMI 

054A 

054B 

o53C 

054D 

054E 





Oto 100 

80K 


063A 

063B 

063C 

063D 

063E 

063E2 

063CX5 

063DX5 


Oto 200 

160K 


072A 

072B 

072C 

072D 

072E 

072E2 

072CX5 

072DX5 


Oto 400 

320K 


081A 

081B 

081C 

081D 

081E 

081E2 

081CX5 

081DX5 


Oto 600 

480K 


090A 


090C 

090D 

090E 


090CX5 

090DX5 


Oto 1000 

800K 


099A 


099C 

099D 

099E 

099E2 

099CX5 

099DX5 


INPUT 

VOLTAGE: See tables 
CURRENT: See tables 
FREQUENCY RANGE: 48 to 70 Hz. 

RESPONSE (Transient 90%): 

With integral sensors: Less than 100 microseconds 
With current transformers W,X, and Y: ImS 
BURDEN: 

Voltage: 1.25VA 
Current: 1.25VA 

Optional output amplifier: 2 Watts 
CURRENT OVERLOAD: 

2 times full scale (cont.); 6 times full scale (10 Sec.) 
DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) 
SURGE: Withstands IEEE SWC test 

CONTACT FACTORY FOR FREE COPY 


MODEL PCS SPECIFICATIONS 

OUTPUT 

OUTPUT RIPPLE: Less than 1% 

OUTPUT LOADING (OHMS): 

Option: A-B: 0-1 OK 

C-D: Greater than 2K 
E-E2: 0-1.5K 

CX5-DX5: Greater than 2K 
RESPONSE TIME (90%): 250 mS 
FIELD ADJUSTABLE CAL.: +!- 10% 

ACCURACY +/- 0.5% 

Includes combined effects of power factor, linearity, 
repeatability, and current sensor. 

TEMPERATURE EFFECT (-10® to 60®C): 

+/- 1.0% of reading 
+!- 0.1% F.S. output 

OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, 




1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (614) 486-9561 FAX: (614) 486-0743 


TO PLACE AN ORDER: 1-800-537-6732 
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WATT TRANSDUCERS 


^AC WATT TRANSDUCER 


MODEL 


THREE PHASE-FOUR WIRE 50/60 HERTZ 

MODELS WITH INTEGRAL CURRENT SENSOR (THREE ELEMENT 


F.S. IN SENSOR__ 

(WATTSM SIZE 0-lmA* I O-lmA 


4-20mA 


007E 
7.5E 
016E 
025E 
115E 


INPUTS 




m 

Tf 

iiiSmi 

0-10Vdc 




116B 


NOTE: PART NUMBERS 7.5 AND 8.5 DENOTE 2i/2 ELEMENT UNITS 


8.6C 

8.5D 

017C 

017D 

026C 

026D 

116C 

116D 




Highlighted models, (5A), can be used with customer's existing 
current transformers. 

Al I voltage specifications are line-to-neutral voltage. 

*Denotes self-powered unit, limiting Input voltage ranges to: 

85-135 for 150V models 
200-280 for 300V models 
380-550 for 600V models 
**4-20mA loop-powered unit (15-40Vdc). 

All others require 115VAC (+/-10%) instrument power (50/60Hz.). 


MODELS SUPPLIED WITH EXTERNAL SENSORS (THREE ELEMENT) 


ADDITONAL OUTPUTS AVAILABLE- CONSULT FACTORY 

ORDERING INFORMATION 

Example: Self-powered, three phase- 
four wire, 120V, 5A Input with 0-5Vdc 
ou^ut. 

PC54)07CX5 



iiU*]^r;W=iE>iiin,=m«KfflSi 


Oto 50 
Oto 100 
Oto 200 
Oto 400 
Oto 600 


Oto 300 

0 

to 

50 


0 

to 

100 


0 

to 

200 


0 

to 

400 


0 

to 

600 


0 

to 

1000 



055CX5 
064CX5 
073CX5 
082CX5 
091CX5 
100CX5 


056CX5 

065CX5 

074CX5 

083CX5 

092CX5 

101CX5 


055DX5 
064DX5 
073DX5 
082DX5 
091DX5 
100DX5 


056DX5 

065DX5 

074DX5 

083DX5 

092DX5 

101DX5 


MODEL PCS SPECIFICATIONS 


INPUT 

VOLTAGE: See tables 
CURRENT: See tables 
FREQUENCY RANGE: 48 to 70 Hz. 

RESPONSE (Transient 90%): 

With integral sensors: Less than 100 microseconds 
With current transformers W,X, and Y: ImS 
BURDEN: 

Voltage: 1.25VA 
Current: 1.25VA 

Optional output amplifier: 2 Watts 
CURRENT OVERLOAD: 

2 times full scale (cont.); 6 times full scale (10 Sec.) 
DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) 
SURGE: Withstands IEEE SWC test 

CONTACT FACTORY FOR FREE COPY 


OUTPUT 

OUTPUT RIPPLE: Less than 1% 

OUTPUT LOADING (OHMS): 

Option: A-B: 0-1 OK 

C-D: Greater than 2K 
E-E2: 0-1.5K 
CX5-DX5: Greater than 2K 
RESPONSE TIME (90%): 250 mS 
FIELD ADJUSTABLE CAL: +/- 10% 

ACCURACY +/- 0-5% 

Includes combined effects of power factor, linearity, 
repeatability, and current sensor. 

TEMPERATURE EFFECT (-10° to 60°C): 

+/- 1.0% of reading 
+/- 0.1% F.S. output 

OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 


1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 4321S-2287 
PHONE: (614) 486-S561 FAX: (614) 486-0743 

TO PLACE AN ORDER; 1-800-537-6732 
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TRANSDUCERS & ENCODERS 


WATT TRANSDUCERS 


IMPRECISION AC WATT TRANSDUCER 


MODEL 


GW5 


FEATURES 

• Accurate regardless of variations in voltage,current, 
power factor, or load. 

• Available with 1, 2, 2i/2, or 3 element configurations. 
Provides bi-directional operation. 


ACCURATE TO 0.2% OF READING 

APPLICATIONS 


• Accuracy maintained over wide temperature range, tranformers, 

factory calibration traceable to NBS. 

AC WATT TRANSDUCER-INTEGRAL CURRENT SENSOR 


• Equipment monitoring for process control. 

• Integration into energy management systems, 
variety of sub-metering applications. 

• Measurement using direct-connection, current 
tranformers, or potential transformers. 



INPUTS 

F.S. IN 

PHASE 

VOLTAGE 1 

CURRENT 

(WATTS) 

CONFIG. 





0-10Vdc* 0-10Vdc I 4-20mA I 4-20mA 



001A 

001B 

004A 

004B 

007A 

007B 


0 to 600 

Oto 6.25 


0 to 10.00 




2000 

Ph.-3W I 006A 


4000 1Ph.-2W 012A 
8000 l3Ph.-3W 015A 


Highlighted models, (6.25A), can be used with customer's existing 
current transformers. 

*Denotes self-powered unit, limiting input voltage ranges to: 

85-135 for 150V models 
200-280 for 300V models 
380-550 for 600V models 
**4-20mA loop-powered unit, (15-40Vdc). 

All others require 115VAC instrument power (+/-10%). 







010DX5 

013DX5 

016DX5 

019CX5 

022CX5 

019DX5 

022DX5 


m 



006CX5 


012tX5 

015CX5 


021CX5 
024CX5 

021DX5 
024DX5 


ORDERING INFORMATION 

Example: Self-powered, single-phase, 
120V, 5A input with 0-5V{te output. 

GW5-001CX5 

OPTIONAL 50 Hz. OPERATION- CONSULT FACTORY 


MODEL GW5 SPECIFICATIONS 

INPUT OUTPUT 

SEE TABLE FOR VOLTAGE AND CURRENT RANGES OUTPUT RIPPLE: Less than 0.5% 

FREQUENCY RANGE: 58 to 62 Hz. OUTPUT LOADING (OHMS): 

POWER FACTOR: Any Option: A-B: 0-1 OK 

BURDEN: C-D: Greater than 2K 

Voltage: Less than 0.1 VA E-E2: 0-1.5K 

Current: Less than 0.28VA per element CX5-DX5: Greater than 2K 

OVERLOAD: RESPONSE TIME (99%): Less than 400 mS 

Voltage (cont.): Consult factory COMPLIANCE VOLTAGE: 12Vdc min. 

Current (cont.): Consult factory OPEN CIRCUIT VOLTAGE; +/-15Vdc 

DIELECTRICTEST(lnput/Output/Case): 1500VAC ACCURACY +/- 0.2% RDG. +/- 0.05% F.S. 

TEMPERATURE EFFECT (-20° to 60°C): +/- 0.005%/°C 
CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 


ia05 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (614) 486-S561 FAX: (614) 486-0743 

TO PLACE AN ORDER: 1-800-537-6732 
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5500 


TRANSDUCERS & ENCODERS 


5500 


WATT-HOUR TRANSDUCERS 


1^ 


WATT/WATT-HOUR TRANSDUCER 


SINGLE PHASE 50/60 HERTZ 


FEATURES 

• Accurate regardless of phase, voltage unbalance, 
current unbalance, or power factor. 

• Standard Analog outputs for Watts, relay contact or 5V 
pulse to indicate Watt-Hours. 

^ Factory calibration traceable to NBS. 


APPLICATIONS 

• Equipment power consumption. 

• Can be easily integrated into building 
management systems. 

• Pulse outputs interface with electronic 
or mechanical counters for 
accumulation of Watt-Hours. 






MODELS WITH INTEGRAL CURRENT SENSOR (SINGLE ELEMENT) 


1 INPUTS 


5ENSOF 

MODEL NUMBER W* STANDARD WATT OUTPUTS | 




SIZE 

0-1 m A* 

0-1 m A 

0-10Vdc* 

0-10Vdc 

0-5Vdc* 

0-5Vdc 


Oto 1.0 

100 


103A 

103B 



103CX5 

103DX5 


Oto 2.5 

250 


106A 

106B 

106C 


106CX5 

106DX5 


Oto 5.0 



001A 

001B 

(X)1C 

KTi|i»W 

001CX5 

001DX5 


Oto 10.0 

wiim 


01OA 

01 OB 

010C 

Hiifijifl 

01 OCXS 

010DX5 


Oto 15.0 

1500 


019A 

019B 

019C 

019D 

019CX5 

019DX5 


Oto 20.0 

2000 


117A 

117B 

117C 

117D 

1170X5 

117DX5 



2(53“ 

||||E1W|B 

1(MA 

104B 

1040 

104D 

1040X5 

104DX5 

■■IE 

Oto 2.5 

500 


107A 

107B 

1070 

107D 

107CX5 

107DX5 


Oto 5.0 

1000 


002A 

002B 

0020 

002D 

0020X5 

002DX5 


Oto 10.0 

2000 


011A 

011B 

Olio 

011D 

011CX5 

011DX5 


Oto 15.0 

3000 


020A 

020B 

020C 


020CX5 

020DX5 


Oto 20.0 

4000 


110A 

110B 

HOC 

110D 

11 OCXS 

110DX5 

0 to 600 

Oto 1.0 

500 


105A 

105B 

1050 

105D 

1050X5 

105DX5 


Oto 2.5 


.. A, . 

108A 

108B 

1080 

108D 

1080X5 

108DX5 

/\Aorwiir 


Oto 5.0 



"’?-003Ai ■: 5 



003D 

OOdCXo 

\AA3L/Xb 


Oto 10.0 

4000 

. D. 

012A 

012B 

012C 

012D 

012CX5 

012DX5 


Oto 15.0 

6000 

L 

021A 

021B 


021D 

021CX5 

021DX5 


Oto 20.0 

8000 

E 

111A 

111B 

1110 

111D 

111CX5 

111DX5 


MAX. 
COUNT 
PER HR 


WATT HR. OUTPUTS 


100 

250 

5000 

1000 

1500 

2000 


200 

500 

1000 

2000 

3000 

4000 


500 

1000 

2000 

4000 

6000 

8000 


CONTACT BV PULSE 


ISTANDARP 

OUTPUT 

FOR 

WATT 

HOURS. 

N/OSPST 

RELAY 

CONTACT! 


TTL 
OUTPUT 
FOR 
WATT 
HOURS. 
5Vdc 
PULSE. 

ADD 

SUFFIX 

”.T” 

TO 

PART 

NUMBER 


Highlighted models, (5A), can be used with customer's existing 
current transformers. 

*Denotes self-powered unit, limiting input voltage ranges to: 

103-135 for 150V models 
215-280 for 300V models 
395-550 for 600V models 

All others require 115VAC (+/-10%) instrument power (50/60Hz.). 
Optional 220VAC instrument power-Add suffix "-22" to part number. 


CUSTOM COUNT RATES AVAILABLE- CONSULT FACTORY 

ORDERING INFORMATION 

Example: Self-powered, single-phase, 

120V, 5A input with 0-5Vdc output for 
watts, TTL pulse for watt hours. 

W-001CX5-T 


0 ^^ 


MODELS SUPPLIED WITH 


EXTERNAL SENSOR (SINGLE ELEMENT) 



I INPUTS 


SENSOR 


I VOLTAGE 

CURRENT 


SIZE 

0-1 mA* 

0-1 mA 

0-10Vdc* 

0-10Vdc 

0-5VdC* 

0-5Vdc 


Oto 100 

10K 

W 


058B 

058C 

058D 

058CX5 

058DX5 


Oto 200 

20K 

w 

1* St/H 

067B 

067C 

067D 

067CX5 

067DX5 


Oto 400 

40K 

X 


076B 

076C 

076D 

076CX5 

076DX5 


Oto 600 

60K 

X 

085A 

085B 

085C 

085D 

085CX5 

085DX5 


Oto 1000 

100K 

Y 


094B 

094C 

094D 

094CX5 

094DX5 

B*FTT‘T‘M 

Oto 100 

— 55R” 



05SB“ 

o55C 

059D 

059(;X5 


■EBiB 

Oto 200 

40K 

w 

068A 

068B 

068C 

068D 

068CX5 

068DX5 


Oto 400 

80K 

X 

077A 

077B 

077C 

077D 

077CX5 

077DX5 


Oto 600 

120K 

X 

086A 

086B 

086C 

086D 

086CX5 


;H^Ei 

Oto 1000 

200K 

Y 

095A 

095B 

095C 

095D 

095CX5 

095DX5 1 

MiFTgtTiM 

bto 100 

IRJir' 


OedA” 


060C 

obob 


PligUKtil 


Oto 200 

80K 


069A 


069C 

069D 

069CX5 

069DX5 


Oto 400 

160K 


078A 


078C 

078D 

078CX5 

078DX5 


Oto 600 

240K 


087A 


087C 

087D 

087CX5 

087DX5 


Oto 1000 

400K 

■■ 

096A 

096B 

096C 

096D 

096CX5 

096DX5 


MAX. 
COUNT 
PER HR] 


10000 

2000 

4000 

6000 

1000 

“srar 

4000 

8000 

1200 

2000 


4000 

8000 

1600 

2400 

4000 


WATT HR. OUTPUTS 


CONTACT 5V PULSE 


STANDARD! 

OUTPUT 

FOR 

WATT 

HOURS. 

N/OSPST 

RELAY 

CONTACT 


TTL 

OUTPUT 

FOR 

WATT 

HOURS. 

5Vdc 

PULSE. 

ADD 

SUFFIX 

”-T” 

TO 

PART 

NUMBER 


CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 


120S CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (614) 48S-S561 FAX: (614) 486-0743 


TO PLACE AN ORDER; 1-800-537-6732 


B-1972 


For manufacturers’ sales offices, see yellow pages 


EEM1989 







































































5500 


TRANSDUCERS & ENCODERS 


5500 


WATT-HOUR TRANSDUCERS 



WATT/WATT-HOUR TRANSDUCER MODEL W 


THREE PHASE-THREE WIRE 50/60 HERTZ 
MODELS WITH INTEGRAL CURRENT SENSOR (DOUBLE ELEMENT) 






F.S. IN 

SENSOR 

MODEL NUMBER W- STANDARD WATT OUTPUTS I 



(WATTS) 

SIZE 

0-1 mA* 

0-1 m A 

0-10Vdc* 

0-10Vdc 

0-5V<Jc* 

0-5Vdc 1 




■Kfli 

004A 

004B 


■[[•MliJIll 

mmmMt 






013A 

013B 


HStEjiB 

013CX5 

013DX5 




■■ 

022A 

022B 




022DX5 





112A 

112B 

IBIEBsB 

KhiuiI 

112CX5 

112DX5 









005CX5 

005DX5 





014A 

014B 

014C 

014D 

014CX5 

014DX5 





023A 

023B 

023C 

023D 

023CX5 

023DX5 





113A 

113B 

113C 

113D 

113CX5 

113DX5 

0 to 600 

O to 5 



006A 



■LlIilSjiJH 




OtolO 

8K 

0 

015A 

BSSU 

015C 

015D 

015CX5 

015DX5 


Oto 15 

12K 

L 

024A 



024D 

024CX5 

024DX5 


Oto 20 

16K 

E 

114A 



114D 

114CX5 

114DX5 


MAX. 
COUNT 
PER HR 

WATT HR. OUTPUTS 1 

CONTACT 

5V pulse] 





OUTPUT 


s 

FOR 

WATT 

5Vdc 

PULSE. 

HOURS. 

ADD 


N/O SPST 

SUFFIX 


RELAY 

”.T" 

400d 

CONTACT 

TO 

8000 


PART 

12000 

16000 


NUMBER 


Highlighted models, (5A), can be used with 
customer's existing current transformers. 

150V models may be used with single-phase, 
three wire, 120V Edison systems. 


* Denotes self-powered unit, limiting input 
voltage ranges to: 

103-135 for 150V models 
215-280 for 300V models 
395-550 for 600V models 


MODELS SUPPLIED WITH EXTERNAL SENSORS (DOUBLE ELEMENT) 



1 INPUTS 

F.S. IN 

SENSOR 

MODEL NUMBER W- STANDARD WATT OUTPUTS I 

[voltage 

CURRENT 

(WATTS) 

SIZE 

_ 

0-1 mA* 

0-1 m A 

0-10Vdc* 

0-10Vdc 

0-5Vdc* 

0-5Vdc 


Oto 

50 

10K 


052A 

052B 

052C 

052D 


052DX5 


Oto 

100 

20K 


061A 

061B 

061C 

061D 

061CX5 



Oto 

200 

40K 


070A 


070C 

070D 

070CX5 



Oto 

400 

80K 


079A 

HhSsb 

079C 

079D 




Oto 

600 

120K 

mSM 

088A 

HSrSnB 

088C 

088D 


088DX5 


Oto 1000 

200K 

■■ 

097A 


097C 

097D 


097DX5 1 

0 to 300 

Oto 

50 

20R“ 


053A 

053B 

053C 

053D 




Oto 

100 

40K 

W 

062A 

062B 

062C 

062D 

062CX5 

062DX5 


Oto 

200 

80K 

W 

071A 

071B 

071C 

071D 

071CX5 

071DX5 


Oto 

400 

160K 

X 

080A 


080C 

080D 

080CX5 

080DX5 


Oto 

600 

240K 

X 

089A 

089B 

089C 

089D 

089CX5 

089DX5 


Oto 1000 

400K 

Y 

098A 

098B 

098C 

098D 

098CX5 

098DX5 

0 to 600 

Oto 

50 

40K 


054A 

054B 

054C 

054D 

054CX5 

054DX5 


Oto 

100 

80K 


063A 

063B 

063C 

063D 

063CX5 

063DX5 


Oto 

200 

160K 


072A 

072B 

072C 

072D 

072CX5 

072DX5 


Oto 

400 

320K 


081A 

081B 

081C 

081D 

081CX5 

081DX5 


Oto 

600 

480K 


090A 

090B 

090C 

090D 

090CX5 

090DX5 


Oto 1000 

800K 


099A 

099B 

099C 

099D 

099CX5 

099DX5 


MAX. 
COUNT 
IPER HR 


10000 

2000 

4000 

8000 

1200 

2000 


2000 

4000 

8000 

1600 

2400 

4000 


4000 

8000 

1600 

3200 

4800 

8000 


WATT HR. OUTPUTS 


CONTACT 5V PULSE 


ISTANDARDI 

OUTPUT 

FOR 

WATT 

HOURS. 

N/OSPST 

RELAY 

CONTACT! 


TTL 
OUTPUT 
FOR 
WATT 
HOURS. 
5Vdc 
PULSE. 

ADD 

SUFFIX 

TO 

PART 

NUMBER 


MODEL W SPECIFICATIONS 


INPUT 

VOLTAGE: See tables 
CURRENT: See tables 
FREQUENCY RANGE: 50 to 70 Hz. 

POWER FACTOR: Unity to lead or lag 0 
RESPONSE (Transient 90%): 

With integral sensors: Less than 100 microSeconds 
With current transformers W,X, and Y: ImS 
BURDEN: 

Voltage: 1.25VA 
Current: 1.25VA 

Optional output amplifier: 2 Watts 
CURRENT OVERLOAD: 

2 times full scale (cont.); 6 times full scale (10 Sec.) 
DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) 
SURGE: Withstands IEEE SWC test 


OUTPUT 

WH RELAY: N/0 SPST; 150VAC, 0.5A 
CONTACT CLOSURE PERIOD: lOOmS 
OUTPUT RIPPLE: Less than 1% 

OUTPUT LOADING (OHMS): 

Option: A-B: 0-1 OK 

C-D: Greater than 2K 
CX5-DX5: Greater than 2K 
RESPONSE TIME (90%): 250 mS 
FIELD ADJUSTABLE CAL.: +/- 10% 

ACCURACY+/-0.5% 

Includes combined effects of power factor, linearity, 
repeatability, and current sensor. 

TEMPERATURE EFFECT (-lO^^ to 60X): 


+/- 1.0% of reading 
+/- 0.1% F.S. output 

CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, 


H m 1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 

■ ■kIW ^ PHONE: (614) 486-9561 FAX: (614) 486-0743 

■ mmm TO PLACE AN ORDER; 1-800-537-6732 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1973 



























































































5500 


TRANSDUCERS & ENCODERS 


5500 


WATT-HOUR TRANSDUCERS 



■a 


WATT/WATT-HOUR TRANSDUCER 


THREE PHASE-FOUR WIRE 50/^0 HERTZ 
MODELS WITH INTEGRAL CURRENT SENSOR (THREE ELEMENT) 


1 INPUTS 


SENSOR 

MK>DEL NUMBER W- STANDARD WATT OUTPUTS | 

1 


kEsSS 

SIZE 

0-1 mA* 

0-lmA 

0-10Vdc* 

0-10Vdc 

0-5Vdc* 

0-5Vdc 

0 to 150 

Oto 5 



007A 

iliOiBii 

007C 

007D 

007CX5 

007DX5 


OtolO 



016A 

016B 

016C 

016D 

016CX5 

016DX5 


Oto 15 

4500 


025A 

025B 

025C 

025D 

025CX5 

025DX5 


Oto 20 


115A 

115B 

115C 

115D 

115CX5 

115DX5 

miFmm 

6to 5 

wMua 


"iRror" 

mmm 



wmmm 

mmm%\ 


OtolO 

6000 


017A 

017B 

017C 

HiiRSI 

017CX5 

017DX5 


Oto 15 

9000 


026A 

026B 

026C 


026CX5 

026DX5 

^■1 

Oto 20 

12000 


116A 

116B 

116C 


116CX5 

116DX5 







1500 

3000 

4500 

6000 

mo 

6000 

9000 

12000 

STANDARD 
OUTPUT 
N/O SPST 
RELAY 
CONTACT 

TTL 

ADD 

SUFFIX 

”-T” 

TO 

PART 

NUMBER 


Highlighted models, (5A), can be used with customer's existing 
currenttransformers. 

Al I voltage specifications are line-to-neutral voltage. 

*Denotes Self-powered unit, limiting input voltage ranges to: 

103-135 for 150V models 
215-280 for 300V models 
395-550 for 600V models 

All others require 115VAC (+/-10%) instrument power (50/60Hz.). 
Optional 220Vac instrument power-Add suffix "-22" to part number. 


CUSTOM COUNT RATES AVAILABLE- CONSULT FACTORY 

ORDERING INFORMATION 

Example: Self-powered, three phase- 
four wire, 120V, 5A input with 0-5Vdc 
output for watts, TTL pulse for watt 
hours. 

W-007CX5-T 


MODELS SUPPLIED WITH EXTERNAL SENSORS (THREE ELEMENT) 






MODEL NUMBER W- STANDARD WATT OUTPUTS I 





O-lmA* 

0-lmA 

0-10Vdc* 

0-10Vdc 

O-SVdc* 

0>5Vdc 



15K 


055A 

055B 

0556 

055D 

0556X5 

055DX5 


Oto 100 

30K 


064A 

064B 

064C 

064D 

064CX5 

064DX5 


Oto 200 

60K 


073A 

073B 

073C 

073D 

073CX5 

073DX5 


Oto 400 

120K 


082A 

082B 

082C 

082D 

082CX5 

082DX5 


Oto 600 

180K 

mSm 

091A 

091B 

091C 

091D 

091CX5 

091DX5 


Oto 1000 

300K 

■ol 

100 A 

100B 

100C 


100CX5 

100DX5 


Tto W 

35R“ 


0^6A 

. mm . 


056D 

056CX5 



Oto 100 

60K 


065A 

065B 

065C 

065D 

065CX5 



Oto 200 

120K 


074A 

074B 

074C 

074D 

074CX5 



Oto 400 

240K 


083A 

083B 

083C 

083D 

083CX5 



Oto 600 

360K 


092A 

092B 

092C 

092D 

092CX5 



Oto 1000 

600K 

■■1 

101A 

101B 

101C 

101D 

101CX5 






1560 

3000 

6000 

1200 

1800 

3000 

STANDARD 
OUTPUT 
FOR 
WATT 
HOURS. 
N/O SPST 
RELAY 
CONTACT 

TTL 

OUTPUT. 

5Vdc 

PULSE. 

ADD 

SUFFIX 

TO 

PART 

NUMBER 

3000 

6000 

12000 

2400 

3600 

6000 


MODEL W SPECIFICATIONS 


INPUT 

VOLTAGE: See tables 
CURRENT: See tables 
FREQUENCY RANGE: 50 to 70 Hz. 

POWER FACTOR: Unity to lead or lag 0 
RESPONSE (Transient 90%): 

With integral sensors: Less than 100 microseconds 
With current transformers W,X, and Y: 1mS 
BURDEN: 

Voltage: 1.25VA 
Current: 1.25VA 

Optional output amplifier: 2 Watts 
CURRENT OVERLOAD: 

2 times full scale (coni); 6 times full scale (10 Sec.) 
DIELECTRIC TEST (Input/Output/Case): 1500VAC (RMS) 
SURGE: Withstands IEEE SWC test 

CONTACT FACTORY FOR FREE COPY 


OUTPUT 

WH RELAY: N/O SPST; 150VAC, 0.5A 
CONTACT CLOSURE PERIOD: 100mS 
OUTPUT RIPPLE: Less than 1% 

OUTPUT LOADING (OHMS): 

Option: A-B: 0-1 OK 

C-D: Greater than 2K 
CX5-DX5: Greater than 2K 
RESPONSE TIME (90%): 250 mS 
FIELD ADJUSTABLE CAL.: +/- 10% 

ACCURACY+/-0.5% 

Includes combined effects of power factor, linearity, 
repeatability, and current sensor. 

TEMPERATURE EFFECT (-10® to 60®C): 

+/- 1.0% of reading 
+/- 0.1% F.S. output 

OF COMPLETE PRODUCT CATALOG 


OHIO SEMITROHICS, IMG. 


1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: 1614) 486-9561 FAX: (614) 486-0743 

TO PLACE AN ORDER: 1-800-537-6732 


B-1974 


For manufacturers’ sales offices, see yellow pages 


EEM1989 





























































5500 


TRANSDUCERS & ENCODERS 


5500 



WATT TRANSDUCERS 


VARIABLE FREQUENCY WATT TRANSDUCER^ooel PCS 


SINGLE PHASE DC TO 400 HERTZ 


FEATURES 

• Factory calibration traceable to NBS. 

• Input/output isolation. 

• Real-time indication of power, response time 

less than 50 microseconds. 


APPLICATIONS 

• Accurate monitoring of power that contains dc 
and non-sinusoidal AC components. 

• Ideal for use in SCR and other AC or dc switching 
circuitry. 


Optional output for bi-directional indication. 


SINGLE PHASE-VARIABLE FREQUENCY (SINGLE ELEMENT) 




■ 







0- 25 

001 


0- 5 

08 


0- 50 

002 


0- 100 

01 


0-125 

003 


0- 200 

02 

D 

0-250 

004 


0- 300 

03 


0-400 

005 


0- 400 

04 


0-500 

006 


0- 600 

05 



007 


0-1000 

06 


I 


m 

0-2000 

07 

^ 1 


1 MODEL PCS STANDARD OUTPUTS | 

0-1 mA 

0-10Vdc 

4-20mA 

4-12-20mA 

0-5Vdc 

ADD 

ADD 

ADD 

ADD 

ADD 

SUFFIX 

SUFFIX 

SUFFIX 

SUFFIX 

SUFFIX 


"D” 

”E” 

"EM” 

"DX5” 

TO 

TO 

TO 

TO 

TO 

PART 

PART 

PART 

PART 

PART 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NUMBER 


Highlighted modeis, {5A), can be used with customer's 
existing current transformers. 

All units require 115VAC instrument power (+/-10%). 
Fuli scale power (Watts) can be determined by the 
product of fuii scale input voltage and full scale input 
current. 


OPTIONAL SPUT-CORE CURRENT SENSOR AVAILABLE WITH 
UNITS OF 100 AMPS OR GREATER-ADD SUFFIX "S". 

LOWER CURRENT RANGES AVAILABLE-CONSULT FACTORY 

ORDERING INFORMATION 

Example: 120V, 100A input with split- 
core sensor and 0-5Vdc output. 

PC8-003-01-DX5-S 


MODEL PCS SPECIFICATIONS 


INPUT 

VOLTAGE: See tables 
CURRENT: See tables 
FREQUENCY RANGE: dc to 400 Hz. 

POWER FACTOR: Any 

RESPONSE (Transient 90%): Less than 50 

microseconds 

BURDEN (OHMS): 

Voltage: 

Less than 50V: Greater than 100K. 

Greater than 50V: Greater than 1M. 
OVERLOAD: 

Voltage: 2 times full scale. 

Current: 

Using integral sensor: 2 times full scale. 

Using sensors C, D, E: 50 times full scale. 
DIELECTRIC TEST (Input/Output/Case): tOOOVdc 
SURGE: Withstands IEEE SWC test 


OUTPUT 

OUTPUT RIPPLE: Less than 1.0% at 60 Hz. 
OUTPUT LOADING (OHMS): 

Option: B: 0-1 OK 

D: Greater than 2K 
E-Em: 0-1.5K 
DX5: Greater than 2K 
RESPONSE TIME (90%): 

Less than 250 mS. 

FIELD ADJUSTABLE CAL.: +/- 10% 

ACCURACY +/-1.0% F.S. 

Includes combined effects of voltage, current, load 
and power factor. 

TEMPERATURE EFFECT (0°C to 40°C): 
-h/-0.1%F.S. 

+/- 1.0% RDG. 

INSTRUMENT POWER: 

115VAC, +/-10% (50 to 400 Hz.) 


CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 


1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (614) 486-9561 FAX: (614) 486-0743 


TO PLACE AN ORDER: 1-800-537-6732 


EEM1989 


For manufacturers’ sales offices, see yellow pages 


B-1975 




























5500 


TRANSDUCERS & ENCODERS 


5500 


VAR TRANSDUCERS 


PRECISION VAR TRANSDUCER GV5 


ACCURATE TO 0.2% OF READING 

APPLICATIONS 


FEATURES 

• Accurate regardless of variations in voltage,current, 
power factor, or load. 

• Available with 1, 2, 2i/2, or 3 element configurations. 

Provides bi-directional operation. 

• Accuracy maintained over wide temperature range, 
calibration traceable to NBS. 

VAR TRANSDUCER-INTEGRAL CURRENT SENSOR 


• Equipment monitoring for process control. 

• Integration into energy management systems, or a 
variety of sub-metering applications. 


Measurement using direct-connection, current 
tranformers, or potential transformers. 



INPUTS 


VOLTAGE 


CURRENT 


Oto 6.25 


F.S. IN 
(VAR) 


^00^ 

1000 

1500 

jm 


PHASE 

CONFIG. 


3Ph.-3W 

3Ph.-4W 

3Ph.>4W 


MODEL NUMBER G V5- STANDARD OUTPUTS 


0-1 mA* 


004A 

007A 

7.5A 


0-1 mA 

-"TOT 

004B 

007B 

7.5B 


0-10Vdc* 

' mr ' 

004C 

007C 

...LSQ, 


0-10Vdc 


"TOT 

004D 

007D 

■■7.5D.,.,. 


4-20mA 

""SoTF" 

004E 

007E 

7.5E 


4-20mA** 

"TSTET 

004E2 
007E2 
^5E2 


0-5Vdc* 


004CX5 

007CX5 


0-5Vdc 


004DX5 

007DX5 

,.Z.SD.X5.. 


Oto 150 


Oto 10.00 


1000 

2000 

.m(L 


1Ph.-2W 

3Ph.-3W 

3Ph.-4W 


01OA 
013A 
016A 


01 OB 
013B 
-Q1§B, 


01OC 
013C 
016C 


01OD 
013D 
016D 


01OE 
013E 
016E 


010E2 

013E2 

016E2 


010CX5 

013CX5 

016CX5 


010DX5 

013DX5 


Oto 20.00 


2000 

4000 


TtoW" 


Oto gSB 


1Ph.-2W 

3Ph.-3W 

m 


019A 
022A 


019B 
022B 


019C 
022C 


019D 
022D 


019E 
022E 


019E2 

022E2 


019CX5 

022CX5 


005A 

008A 


« 

005CX5 

008CX5 


019DX5 

022DX5 


« 

005DX5 

Qoapxs. 


2000 

2m.. 


3Ph.-3W 

3Ph.-4W 


005B 

008B 


005C 

008C 


005D 

008D 


005E 
■ 0 P8 E.. 
011E 
014E 
017E 


005E2 

008E2 


Oto 10.00 


2000 

4000 

6000 


1Ph.-2W 

3Ph.-3W 

3Ph.-4W 


011A 
014A 
OITA 


020A 

023A 


011B 
014B 
017B 
"0205" 
023B 


011C 
014C 
017C 


020C 

023C 


011D 
014D 
017D 


020D 

023D 


020^ 

023E 


011E2 

014E2 

017E2 

020E2 

023E2 


011CX5 

014CX5 

017CX5 


O20CX5 

023CX5 


011DX5 

014CX5 

017DX5 


Oto 20.00 


4000 

8000 


Oto 6.25 


1Ph.-2W 

3Ph.-3W 

m 




0280 

ooSc 

006C 


80X5 

3C^ 


020DX5 

023DX5 


Oto 600 


2000 

4 9QQ .. 


lPh.-2W 


006A 


006B 
012B 
015B 

021 fe 

024B 


006D 
012D 
015D 

021D 

024D 


006E 


006E2 
012E2 
015E2 
021E2 
024E2 


006CX5 

0126X5 

015CX5 

024CX5 


)03I 

,.QQ6PX5.. 


Oto 10.00 


4000 

8000 


1Ph.-2W 

3Ph.-3W 


012A 
015A 
021A 
024A 


012 c 

015C 

'mr 

024C 


012E 
015E 
“0^ 
024E 


012DX5 

015DX5 


Oto 20.00 


8000 

16000 


1Ph.-2W 

3Ph.-3W 


021DX5 
024DX5 


Highlighted models, (6.25A), can be used with customer's 
existing current transformers. 

^Denotes self-powered unit, limiting input voltage ranges to: 
85-135 fori 50V models 
200-280 for 300V models 
380-550 for 600V models 
**4-20mA loop-powered unit, (15-40Vdc). 

All others require 115VAC instrument power (+/-10%). 


ORDERING INFORMATION 

Example: Self-powered, single-phase, 

120V, 5A Input with 0-5Vdc output 

GV5-001CX5 

OPTIONAL 50 Hz. OPERATION- CONSULT FACTORY 
CONTACT FACTORY FOR COMPLETE PRODUCT CATALOG 


MODEL GV5 SPECIFICATIONS 


INPUT 

SEE TABLE FOR VOLTAGE AND CURRENT RANGES 
FREQUENCY RANGE: 60 Hz. 

POWER FACTOR: Any 
BURDEN: 

Voltage: Less than 0.1 VA 
Current: Less than 0.28VA per element 
OVERLOAD: 

Voltage (cont): Consult factory 
Current (cont.): Consult factory 
DIELECTRIC TEST (Input/Output/Case): 1500VAC 


OUTPUT 

OUTPUT RIPPLE: Less than 0.5% 

OUTPUT LOADING (OHMS): 

Option: A-B: 0-1 OK 

C-D: Greater than 2K 
E-E2: 0-1.5K 

CX5-DX5: Greater than 2K 
RESPONSE TIME (99%): Less than 400 mS 
COMPLIANCE VOLTAGE: 12Vdcmin. 

OPEN CIRCUIT VOLTAGE: +/-15Vdc 

ACCURACY +/- 0.2% RDG. 

TEMPERATURE EFFECT (-20® to 60®C): +/- 0.005%/®C 


OHIO SEMITRONICS, INC. 


1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (014) 486-S561 FAX: (614) 486-0743 


TO PLACE AN ORDER: 1-800-537-6732 


B-1976 


For manufacturers’ sales offices, see yellow pages 
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5500 


TRANSDUCERS & ENCODERS 


5500 


VOLTAGE TRANSDUCERS 



OSI 


AC VOLTAGE TRANSDUCER 


LOW COST AC VOLTAGE TRANSDUCER 

FEATURES APPLICATIONS 

• Factory calibration traceabie to NBS. • Designed for use in OEM applications where 

inexpensive voltage measurement is required. 

• Input/output isolation. • Line voltage monitoring. 


INPUT 

MODEL NUMBER VT- OPTIONAL OUTPUTS | 

AC VOLTAGE 

0-1 mA 

4-20mA 

0-10Vdc 

0-5Vdc 

0 to 150 

120A 

120E 

ORDER WITH OSI 

ORDER WITH OSI 

0 to 300 

240A 

240E 

RESISTOR MODEL 

RESISTOR MODEL 

0 to 600 

480A 

480E 

LRB-10000 

LRB-5000 



Units with 0-1 mA output are self-powered from measured voltage line. 
Units with 4-20mA output require 115VAC (+/-10%) instrument power. 
Models VT480A and VT480E include OSI 226-145 potential transformer 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 


RMS VOLTAGE TRANSDUCER MODEL VTR 


ORDERING INFORMATION 

Example: Single phase120VAC input 
with 4-20mA output. 

VT120E 


ACCURATE TO 0.25% FULL SCALE 

FEATURES APPLICATIONS 

• Accurate measurement of the true RMS value of • For use in applications where measurement of 

input signals over a wide frequency range. non-sinusoidal waveforms is required. 



INPUT 

MODEL NUMBER VTR- OPTIONAL OUTPUTS | 

AC VOLTAGE 

0-1 mA 

4-20mA 

0-10Vdc 

0-5Vdc 

0 to 150 

001B 

001E 

001D 

ORDER WITH OSI 

0 to 300 

002B 

002E 

002D 

RESISTOR MODEL 

0 to 600 

004B 

004E 

004D 

LRB-5000 


ORDERING INFORMATION 

Example: Single phase 120VAC input 

All units require 115VAC instrument power. o-10Vdc output. 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. VTR-001D 


MODEL VT, VTR SPECIFICATIONS 


INPUT 

VOLTAGE: See tables 
FREQUENCY RANGE: 50 to 400 Hz. 

BURDEN: 

Voltage: 2.8VA F.S. 

Current: 1.0VA F.S. 

OVERLOAD: 

Voltage: Full scale rating. 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 115VAC, {+/- 10%), 50-400Hz. 


OUTPUT 

OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: A:0-10K 
E: 0-1.5K 
RESPONSE: 400mS 
FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 0.5% F.S. (at 25X) 
Includes effects of linearity. 
TEMPERATURE EFFECT (-20°C to 60°C): 
+/- 1.0% RDG. 


CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, 




1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (614) 486-9561 FAX: (614) 486-0743 

TO PLACE AN ORDER: 1-800-537-6732 


EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-1977 

















TRANSDUCERS & ENCODERS 


VOLTAGE TRANSDUCERS 


^AC/DC VOLTAGE TRANSDUCER 


MODEL 


VT7 


DC TO 5000 HERTZ FREQUENCY RESPONSE 

FEATURES APPLICATIONS 

• Provides instantaneous output which is directly • Designed for use in applications which require 

proportional to AC or dc input signal. directly analogous voltage measurement. 



MODEL NUMBER VT7- STANDARD OUTPUTS 


DC VOLTAGE 


0 to 0.050 
0 to 0.100 
Oto 12 
Oto 25 
Oto 50 
Oto 100 
Oto 150 
0 to 200 
Oto 300 
Oto 400 
Oto 500 
Oto 600 
Oto 700 
Oto 800 
Oto 900 
Oto 1000 


Highlighted models will be supplied with an externally 
mounted resistance box. 

All units require 115VAC instrument power. 


RMS VOLTAGE TRANSDUCER 



015DX5 
016DX5 
001DX5 
002DX5 
003DX5 
004DX5 
005DX5 
006DX5 
007DX5 
008DX5 
009DX5 
010DX5 
011DX5 
012DX5 
013DX5 
014DX5 


ORDERING INFORMATION 

Example: 120VAC/dc input with 
O’lOV output. 

VT7-005D 



MODEL 


VT8 


DC TO 5000 HERTZ FREQUENCY RESPONSE 

FEATURES APPLICATIONS 

• Provides dc output which is directly proportional to • Accurate measurement of voltage that contains dc 
RMS value of AC and/or dc input signal. and non-sinusoidal AC components. 


• Input/output isolation. 


lutput isolation. • Monitoring ot RMS voltage. 

ORDERING INFORMATION 

Select input voltage range and output required from table shown above, {model VT7). 

Example: 120VAC/dc input with 
4-20mA output proportional to RMS value of input. 

VT8-005E 


MODEL VT7, VT8 SPECIFICATIONS 


INPUT 

VOLTAGE: See tables 
FREQUENCY RANGE: dc to 5000Hz. 

BURDEN (OHMS): Greater than 10OK 
OVERLOAD: 

.05-700V: 2 times full scale rating. 

800-1OOOV: 1500V 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 115VAC (+/-10%) 50-70HZ. 


OUTPUT 

OUTPUT LOADING (OHMS): 

Option: B: 0-1 OK 

D-DX5: Greater than 2.0K 
E: 0-1.5K 

FIELD ADJUSTABLE CAL: +/-10% 

ACCURACY +/- 0.5% F.S. 

Includes effects of linearity and repeatability. 
TEMPERATURE EFFECT (-10°C to 60°C): +/-1.0% RDG. 


CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 


1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHOHE: (814) 486*9561 FAX: (614) 486-0743 

TO PLACE AN ORDER: 1-800-537-6732 
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5500 


TRANSDUCERS & ENCODERS 


5500 


CURRENT TRANSDUCERS 


AC CURRENT TRANSDUCER 


LOW COST AC CURRENT TRANSDUCER 


FEATURES 

• Accurate, reliable current measurement 
over a wide frequency range. 

Factory calibration traceable to NBS. 


APPLICATIONS 

• Designed for use in OEM applications which 
require inexpensive current measurement. 



MODELS WITH INTEGRAL CURRENT SENSOR 


MODEL CT5- OPTKmAL OUTPUTS 
4-20mA I 4-20mA* 


0-10Vdc 


Oto 1.0 

n K. ft 


001A 

nncA 

001E 

001E2 

ORDER WITH OSI 

DCCIQT/^D 

ORDER WITH OSI 

DCQIQTI^Q 

U lO o.v 

Oto 10.0 

Oto 20.0 


01OA 

020A 

woci 

01 6e 

020E 

010E2 

020E2 

ncoio 1 

MODEL 

LRB-10000 

ncolo 1 \JT\ 

MODEL 

LRB-5000 



Highlighted modes, (5A), can be used with customer's current 
transformers. 

Units with 0-1 mA output are self-powered from measured line. 
Units with swtandard 4-20mA output require 115VAC instrument 
power. 

*4-20mA loop-powered unit, (15-40Vdc). 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. 


ORDERING INFORMATION 

Exanpls: 20An^ AC input witti 
4'^}mA out{»it. 

CT!M)20E 

AVAILABLE WITH UP TO THREE 
UNITS IN A SINGLE ENCLOSURE 
CONSULT FACTORY 


MODELS SUPPLIED WITH EXTERNAL CURRENT SENSOR 


MODEL CT5- CMPHONAL OUTPUTS 




INPUT 


AC CURRENT 


SENSOR 

SIZE 



E2 
E2 
E2 
E2 
E2 
E2 
1000E2 


TO 

TO 


0-10Vdc 


ORDER WITH OSI 
RESISTOR 
MODEL 
LRB-10000 


ORDER WITH OSI 
RESISTOR 
MODEL 
LRB-5000 


MODEL CT5 SPECIFICATIONS 


INPUT 

CURRENT: See tables 
FREQUENCY RANGE: 50 to 400 Hz. 

BURDEN: 

Voltage: 2.8VA F.S. 

Current: 1 .OVA F.S. 

CURRENT OVERLOAD: 

2 times full scale rating (continuous), except 20A model. 
20A model: 1.25 times full scale rating. 

50 times full scale (1 Sec. transient). 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 


OUTPUT 

OUTPUT RIPPLE: Less than 1.0% F.S. 
OUTPUT LOADING (OHMS): 

Option: A: 0-1 OK 

E-E2: 0-1.5K 
RESPONSE: 400mS 
FIELD ADJUSTABLE CAL.: +/- 10% 
ACCURACY +/- 0.5% F.S. (at 25°C) 
Includes effects of linearity. 
TEMPERATURE EFFECT (-20°C to 60°C): 
+/-1.0%RDG. 


CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 
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5500 


TRANSDUCERS & ENCODERS 


5500 



CURRENT TRANSDUCERS 


RMS CURRENT TRANSDUCER mooel CJR 


ACCURATE TO 0.25% FULL SCALE 

FEATURES APPLICATIONS 

• Accurate measurement of the true RMS value of • For use in applications where measurement of 

input signals over a wide frequency range. non-sinusoidal waveforms is required. 


INPUT 

MODEL NUMBER CTR- OPTIONAL OlimiTS | 

CURRENT (AMPS) 

0-1 m A 

4-20mA 

0-10Vdc 

0-5Vdc 

Oto 5.0 

A C A 

001B 

•f And: 

001E 

.. 

ORDER WITH OSI 

Dcoionr^D 

\j to OaCi/ 

Oto 10.0 

lUUo 

01 OB 

lUUt: 

010E 

lUUL/ 

01OD 

rltwlw 1 wH Iwlwmil* 

LRB-5000 

Oto 15.0 

015B 

015E 

015D 


Oto 20.0 

020B 

020E 

020D 




Highlighted 5 Amp models are non-isolated (input/output). ORDERING INFORMATION 

NOTE: LOAD RESISTOR MUST BE ORDERED SEPARATELY. Example: 15 Amp AC input with 

0-10Vdc output 
CTR-015D 


MODEL CTR SPECIFICATIONS 


INPUT 

CURRENT: See tables 
FREQUENCY RANGE: 50 to 400 Hz. 

BURDEN: 

Voltage: 0.12VAF.S. 

Current: 0.28VA F.S. 

OVERLOAD: 

Current: 50A (lOSec. transient) 

250A (1 Sec. transient), isolated models only 
DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 

115VAC (+/-10%), 50-400HZ. 


OUTPUT 

OUTPUT RIPPLE: Less than 1.0% F.S. 

OUTPUT LOADING (OHMS): 

Option: B: 0-1 OK 

D: Greater than 2.0K 
E: 0-0.6K 
RESPONSE: lOOmS 
FIELD ADJUSTABLE CAL.: +/-10% 

ACCURACY +/- 0.25% F.S. (at 60Hz.) 

Includes effects of linearity. 

+/- 0.5% over entire frequency range 
TEMPERATURE EFFECT (-20°C to 60°C): +/- 1.0% RDG. 


SETPOINT RELAYS 


SETPOINT RELAY 


CRC 


ADJUSTABLE SETPOINT RELAYS 


FEATURES 

• Provides adjustable setpoint from 0-110% of 
rated full scale input._ 


APPLICATIONS 

• Designed for use with OSI current, 
voltage, and Watt transducers. 



MODEL CRC-005B, 0-mA INPUT 
SPECIFICATIONS 

INPUT 

SETPOINT RANGE: 0-1.1mAdc 

SENSITIVITY: 2.0 microAmperes 

MAX. OVERLOAD (without damage): 10mA 

ISOLATION (Input/Output/Case): 10OOVAC 

INSTRUMENT POWER: 115VAC (+/-10%) 50-400HZ. 

OUTPUT 

RELAY: SPDT, 120VAC,3Amp 
TEMPERATURE EFFECT (-10°C to 70°C): 0.01%/°C 

CONTACT FACTORY FOR FREE 


MODEL CRC-005D, 0-11 Vdc INPUT 
SPECIFICATIONS 

INPUT 

SETPOINT RANGE: 0-11 Vdc 
SENSITIVITY: 20mV 

MAX. OVERLOAD (without damage): 10OV 
ISOLATION (Input/Output/Case): 1000VAC 
INSTRUMENT POWER: 115VAC (+/-10%) 50-400HZ. 

OUTPUT 

RELAY: SPDT, 120VAC, 3Amp 
TEMPERATURE EFFECT {-10°C to 70%): 0.01%/°C 

COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 


120S CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: (614) 486-9561 FAX: (614) 486-0743 


TO PLACE AN ORDER: 1^00-537^732 
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5500 


TRANSDUCERS & ENCODERS 


5500 


CURRENT TRANSFORMERS 



CURRENT TRANSFORMERS 


FREQUENCY RANGE 50 TO 400 HERTZ 


FEATURES 

• Manufactured to meet reqirements of UL1244 
and revisions. 


APPLICATIONS 

• For use with OSI Watt, Watt/VAR, current 
and WattA/Vatt-Hour transducers. 


• Flexible leads are UL1015105°C CSA approved. 


50 TO 400 HERTZ CURRENT TRANSFORMER 




Ideal for use with Ammeters, relays and cross 



CURRENT 

RATIO 

ACCURACY 

AT60HZ. 

(%) 

BURDEN 

AT60HZ. 

(VA) 

PART 

NUMBER 

WT. 

(LBS) 

TRANSFORMER DIMENSIONS (INCHES) | 

A 

B 

c 

D 

E 

G 

J 

M 

50:5 

3.0 

2.5 

lltillll 


■MM 

3.62 

1.0 


1.79 

3.94 

0.34 

0.31 X0.44 



2.5 

mwwm 



4.63 


■P4kM 

■Kkl:M 






5.0 

KSSBl 


■ladB 

mtssmi 

■IpM 







1.0 


wtmmm 

■KCM 


3.62 








1.0 


mmmm 

1.32 

KukH 

4.63 






028 

200:5 




1.37 












12277 

1.35 








0.28 1 

250:5 




1.39 

KljieH 











12475 

1.38 








0.28 1 


TO 




4.63 


■KMH 

jjHKjHi 




McItlCTEi 

■■■■ 

1.0 

12.5 



6.63 

4.63 



2.38 

5.75 

0.44 

0.28 

400:5 


30.0 

12275^ 

1.43 

4.63 




1.79 

3.94 


0.31 kO.44 


IHDBHIi 

_15.0 

1042Q 

1.47 


■J.kB 





HSESi 

028 

500:5 




HUlS 


3.62 






l!|cii:f!E£] 







4.63 






0.28 1 


TD 



|n|H 



HBSHI 

musSM 

HITisJH 



l!lciKi!K£l 


_LQ_ 


mmyWi 





■ShwI 

vJciM 

HEM 


0.28 

750:5 


40.0 

12478 



3.62 

1.0 

1.25 

1.79 

3.94 

0.34 

0.31 X0.44 




12476 



4.63 

1.0 

2.50 

2.38 

5.75 

0.44 

0.28 


TO 



■IKMI 

4.63 




1.79 



0.31 X0.44 





1.61 

6.63 

4.63 


■PPM 


5.75 


0.28 

1000:5 










5.75 

■iKEH 

0.28 





0.65 






5.75 


0.28 

i5o(5!5 

1.0 






1.0 

2.50 


HEM! 




1.0 


11014 



4.63 

1.0 

3.00 



mfBM 

0.28 1 

1500:5 

1.0 

50.0 


mM.*m 

6.63 

4.63 

1.0 

2.50 



■DIEEH 



1.0 

30.0 

10998 

0.86 

6.63 

4.63 

1.0 

3.00 






1.0 


1^84 


aes 


1.0 

3!55 


5.75 

0.44 

028 1 



m 


TRANSFORMER SPECIFICATIONS 

FREQUENCY: 50 to 400Hz. 

INSULATION CLASS: 0.6KV BIL 10KV full 
wave 

LEADS: UL1015 105°C CSA approved, 

#16 AWG, 24ln. length. 
TERMINALS: No. 8 ring terminal. 


CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 


OHIO SEMITRONICS, INC. 


1205 CHESAPEAKE AVENUE, COLUMBUS, OHIO 43212-2287 
PHONE: {614) 486-9561 FAX: (614) 486-0743 


TO PLACE AN ORDER: 1-800-537-6732 
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5500 


TRANSDUCERS & ENCODERS 


5500 


CURRENT TRANSDUCERS 



OSI 


CURRENT TRANSDUCERS 


CTL 


FREQUENCY RANGE DC TO 1000 HERTZ 

FEATURES APPLICATIONS 

• Response time of less than 50 microseconds. • For use with OSI model CTA dc or RMS 

signal conditioners. 


• Available in split-core configurations. 



• Ideal for use on variable frequency AC systems 
with dc components, and/or chopped waveforms. 



CIRCULAR WINDOW MODELS (0 5% LINEARITY) 


RMS 

EXCITATION 

OUTPUT 

TEMPERATURE 

RESISTANCE (OHMS) 

SENSOR 

PART 

CURRENT (A) 

(mA) 

(mV) 

EFFECTS 

RANGE(°C) 

INPUT 

OUTPUT 

SIZE 

NUMBER 

50 

100 


-0.15%/“C 





CTL-50 




+/- 1.0% 





CTL-50TT 


100 


+/-1.0% 




^■SHI 

CTL-50T 



50 

-o.iSVort 

-40 to 65 

4:0 

XO 

c 

CTL-100 




+/-1.0% 


4.0 

25.0 

c 

CTL-100TT 


100 


+/-1.0% 

-40 to 65 

4.0 

25.0 

c 

CTL-1 OOT 

200 

--.■-■-Kjjy--™;'- 



-40 to 65 

4.0 

3.0 

D 





+/-1.0% 

0to40 

4.0 

25.0 

D 

CTL-200TT 


_lOQ_ 


-f/-1.0% 

-40 to 65 

4.0 

25.0 

D 

CTL-200T 

400 



-o.i 5 %rc 

-40 to 65 

4.0 

3.0 

D 

CTL-400 




+/-1.0% 


4.0 

25.0 

D 

CTL-400TT 




+/-1.0% 

-40 to 65 

4.0 

25.0 

D 

CTL-400T 

600 




-40 to 65 




CTL-600 



. . . 


0 to 40 




CTL-600TT 



mjM'A 


-40 to 65 

IHEEIH 





200 


-0.15%/^C 

-40 to 65 




CTL-1000 


200 

50 

+/-1.0% 

0 to 40 




CTL-1 ooorr 




+/-1.0% 

-40 to 65 



HHhnIHI 

DTL-1000T 

2000 

200 

150 

-0.15%/"C 

-40 to 65 







100 

+/-1.0% 

0to40 




CTL-2000TT 



100 

+/-1.0% 

-40 to 65 




CTL-2000T 


OPTIONAL SPLIT-CORE-ADD SUFFIX "S" TO PART NUMBER MATCH TRANSDUCER EXCITATION REQUIREMENT MKD mV 

NOTE: 50 Amp models not available In split-core configuration. OUTPUT TO MODEL CTA SIGNAL CONDITK}NER SHOWN ON 

FACING PAGE, ORDER AS SEPERATE ITEMS. 


RECTANGULAR WINDOW (BUS BAR) MODELS (10% LINEARITY) 


PEAK 

CURRENT (A) 





SENSOR 

SIZE 

PART 

NUMBER 





1000 

100 

76 

+/-1.0% 

-40 to 65 

25.0 

25.0 

Z 

CTL-1 OOOHT 

1200 

100 

75 

+/-1.0% 

-40 to 65 

25.0 

25.0 

z 

CTL-1200HT 

2000 

100 

100 

+/- 1.0% 

-40 to 65 

25.0 

25.0 

z 

CTL-2000HT 

2200 

100 

100 

+/-1.0% 

-40 to 65 

25.0 

25.0 

z 

CTL-2200HT 

3000 

100 

100 

+/-1.0% 

-40 to 65 

25.0 

25.0 

z 

CTL-3000HT 

4000 


100 

+/-1.0% 

-40 to 65 

25.0 

25.0 

z 

CTL-4000HT 


200 

150 

+/-1.0% 

-40 to 65 

25.0 

25.0 

G 

CTL-4000T 

5000 

100 

75 

+/-1.0% 

-40 to 65 

25.0 

25.0 

z 

CTL-5000HT 


200 

150 

+/-1.0% 

-40 to 65 

25.0 

25.0 

G 

CTL-5000T 

8000 


75 

+/-1.0% 

-40 to 65 

12.0 

25.0 

H 

CTL-8000T 


CONTACT FACTORY FOR FREE COPY OF COMPLETE PRODUCT CATALOG 
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SIGNAL CONDITIONERS 


SIGNAL CONDITIONER 



FOR USE WITH OSI MODEL CTL CURRENT TRANSDUCERS 


DC MODELS 

• Provide output which is directly proportional to 
AC or dc input signal. 


DC MODELS 


RMS MODELS 

• Provide dc output which is proportional to 
RMS value of AC and/or dc input signal. 



1 INPUT SIGNAL (MODEL NUMBER) 

EXCITATION 

(mA) 

OUTPUT 

CALIBRATION ADJUSTMENT 

INSTRUMENT 

POWER 

+/-50mV 

+/-75mV 

+/-100mV 

+/-150mV 

AMP. GAIN 

EXCITATION 

CTA101 


CTA101P 

CTA101K 

100 

0-1OV 

FIXED 

+/-30% 

115VAC 

CTA112 

CTA112H 

CTA112P 

GTA112K 

100 

4-20mA 

+/-20% 

FIXED 

115VAC 

CTA124 

CTA124H 

CTA124P 

CTA124K 

100 

0-1 OV 

FIXED 

+/- 30% 

24Vdc 

CTA128 

CTA128H 

CTA128P 

CTA128K 

100 

0-1 OV 

FIXED 

+/-30% 

28Vdc 

CTA201 

CTA201H 

CTA201P 

CTA201K 

200 

0-1 OV 

FIXED 

+/-10% 

115VAC 

CTA212 

CTA212H 

CTA212P 

CTA212K 

200 

4-20mA 

+/-20% 

FIXED 

115VAC 

CTA224 

CTA224H 

CTA224P 

CTA224K 

200 

0-1 OV 

FIXED 

+/-10% 

24Vdc 

CTA228 

CTA228H 

CTA228P 

CTA228K 

200 

0-1 OV 

FIXED 

+/-10% 

28Vdc 

CTA1173 

CTA1173H 

CTA1173P 

CTA1173K 

200 

+/- 4mA 

FIXED 

+/-30% 

115VAC 


ORDERING INFORMATION 

MATCH CTA SIGNAL CONDITIONER EXCITATION CURRENT AND INPUT mV RANGE WITH CTL CURREWnT 
TRANSDUCER EXCITATION REQUIREMENT AND mV OUTPUT-SHOWN ON FACING PAGE, ORDER SEPERATELY. 

EXAMPLE: 200 Amp split-core current transducer requiring 100mA excitation, with output of 76mV. 

CTL-200-S 

RMS signal conditioner, for use with CTL-200-S, with 4-20mA output. 

CTA115H 


RMS MODELS 


1 INPUT SIGNAL (MODEL NUMBER) 

EXCITATION 

(mA) 

OUTPUT 

CALIBRATION ADJUSTMENT 

INSTRUMENT 

POWER 

+/-50mV 

+/-75mV 

+/-100mV 

+/-150mV 

AMP. GAIN 

EXCITATION 

CTA113 

CTA113H 

GTA113P 

mmim 

100 

0-10Vdc 

+/-20% 

FIXED 

115VAC 

CTA114 

CTA114H 

CTA114P 

CTA114K 

too 

0-1 mA 

+1-20% 

FIXED 

115VAC 

CTA115 

CTA115H 

CTA115P 

CTA115K 

too 

4-20mA 

+/-20% 

FIXED 

115VAC 

GTA213 

CTA213H 

CTA213P 

CTA213K 

200 

0-10Vdc 

+/-20% 

FIXED 

115VAC 

CTA214 

CTA214H 

CTA214P 

mm\m 

200 

0-1 mA 

+/-20% 

FIXED 

115VAC 

CTA215 

CTA215H 

CTA215P 

CTA215K 

200 

4-20mA 

+/-20% 

FIXED 

115VAC 


MODEL CTA SPECIFICATIONS 


INPUT 

VOLTAGE: See tables 
CONTROL CURRENT: 

Regulation: Line/load+/-0.01% 

Voltage: 6Vdc at full load 
FREQUENCY RANGE: dc to 5000Hz. 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 
INSTRUMENT POWER: 115VAC (+/-10%) 50-60Hz. 

24Vdc +/-10%, 8W 
28Vdc+/-10%, 8W 


OUTPUT 

OUTPUT RIPPLE: Less than 0.25% F.S. 

OUTPUT LOADING (OHMS): 

Option: 0-1 mA: 0-1 OK 

+/- 10V: Greater than 2.0K 
4-20mA: 0-500 

RESPONSE (90%): DC Models: 40 microseconds 
RMS Models: 200mS 

LINEARITY +/- 0.1% F.S. 

TEMPERATURE EFFECT (0°C to 70°C): +/- 0.005%/°C 
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INTEGRATION DEVICES 


ANALOG-TO-PULSE INTEGRATOR w,th dsplav mooel PA 


INTEGRATES ANY DC PROCESS VARIABLE ANALOG 


FEATURES 

• Displays time integral of analog input signal. 

• Current or voltage inputs. 

• Count rates from 200 to 100000 counts/Hour. 


APPLICATIONS 

• Can be used with OSI Watt, VAR, or current 
transducers. 

• Accumulate Watt-Hours, VAR-Hours, Amp-Hours, 
volume, weight, or distance. 


1 INPUT 

COUNTS PER HOUR 

AT FULL SCALE 

INPUT 

MOUNTING CONFIGURATION I 

RANGE 

DESIGNATION 

RACK 

PANEL 

Oto 50mV 

001 

SPECIFY REQUIRED 

ADD 

ADD 

0 to 10OmV 

002 

COUNTS PER HOUR, 

SUFFIX 

SUFFIX 

0 to 150mV 

003 

FROM 200 T0100000. 

"R" 

"P" 

0 to 250mV 

004 

ADD SUFFIX 

TO 

TO 

Oto 1mA 

005 

"/(COUNT RATE)" 

PART 

PART 

0 to 20mA 

008 

TO PART NUMBER. 

NUMBER 

NUMBER 

4 to 20mA 

010 

FOR COUNT RATES 



Oto 5Vdc 

007 

GREATER THAN 999 



Ito 5Vdc 

009 

SPECIFY USING K, 



OtolOVdc 

006 

(e.g.2000=/2K). 





ORDERING INFORMATION 

Example: Panel mounted unit, full 
scale input of lOVdc. Count rate of 
5500 cts./Hr. 

PA-006/5JK*P 


OPTIONAL 220V, 50 Hz. OPERATION-ADD ”-52" TO PART NUMBER 


MODEL PA SPECIFICATIONS 


INPUT 

VOLTAGE: See table 
CURRENT: See table 
BURDEN (OHMS): 

Voltage input models: Greater than 10OK 
0-1 mA input models: Less than 1K 
20mA input models: Less than 100 
OVERLOAD: 1.25 times full scale 
INSTRUMENT POWER: 

Std.: 115VAC, +/-10% (50-400Hz) 
Option 52: 220VAC, 50Hz. 


DISPLAY 

COUNTER: 8 digit, 0.32 In. LCD 
COUNTER BATTERIES: Internal Lithium 
BATTERY LIFE: 8 yrs. (nom.) 

RESET: Manual and/or remote 
ACCURACY +/- 0.25% F.S. 

LINEARITY: +/- 0.1% F.S. 
TEMPERATURE EFFECT (-20°C to 60°C) 
+/- 0.005%/°C 


PRECISION INTEGRATOR MODEL VFC 


CONVERTS DC INPUT TO TIME-INTEGRATED PULSE 


FEATURES 

• Provides relay closure count which is proportional 
to the integral of the input signal. 

APPLICATIONS 

• Designed for use with dc, pulsating dc, 
or dc with AC components. 



INPUT 

RANGE 

CLOSURE RATE 
(COUNTS/HR.) 

PART 

NUMBER 

Oto 50mV 

Oto 10000 

VFC-010 

Oto lOOmV 

Oto 10000 

VFC-020 

0to150mV 

Oto 10000 

VFC-030 

0 to 250mV 

Oto 10000 

VFC-040 

0 to 1 mA 

Oto 10000 

VFC-050 

Oto 10V 

Oto 10000 

VFC-060 


MODEL VFC SPECIFICATIONS 


INPUT 

VOLTAGE: See table 
OVERLOAD: lOVdcmax. 

IMPEDANCE (Ohms): 

Voltage input models: Greater than 1M 
Current Input models: Less than 200 
FREQUENCY: dc with up to 100% ripple at 120 Hz. or higher. 
OUTPUT 

RELAY: N/O SPST, 120V, 0.3A contact rating 
RELAY CLOSURE PERIOD: 100 mS 
ACCURACY +/- 0.25% F.S. 

LINEARITY: +/-0.1%F.S. 

TEMPERATURE EFFECT (-10® to 60®C): +/- 0.5% 

INSTRUMENT POWER: 115VAC+/-10%, 50-400Hz. 

CUSTOM COUNT RATES AVAILABLE-CONSULT FACTORY 
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5500 


FREQUENCY TRANSDUCERS 



FREQUENCY TRANSDUCER MODEL FT 


ACCURATE TO 0.2% OF FULL SCALE 

FEATURES APPLICATIONS 

• Provides analog output which is proportional • For use on any application that requires indication 

to the frequency range of the input signal. qp collection of frequency variations. 


INPUT 

FREQUENCY (Hz) 

MODEL NUMBER FT* STANDARD OUTPUTS | 

0-1 m A 

0-10Vdc 

0-5Vdc 

45 to 55 

050B 

050D 

050DX5 

55 to 65 

060B 

060D 

060DX5 

375 to 400 

400B 

400D 

400DX5 



ADDITIONAL FREQUENCY RANGES AVAILABLE 
CONSULT FACTORY 


ORDERING INFORMATION 

Example: 55-65Hz. input, with 
O-SVdc output 

FT-060CX5 


MODEL FT SPECIFICATIONS 


INPUT 

FREQUENCY RANGE: See table 
VOLTAGE RANGE: 95-135V 
BURDEN : 4.0VA 
OVERLOAD: 150V 

DIELECTRIC TEST (Input/Output/Case): 1500VAC 


OUTPUT 

OUTPUT LOADING (Ohms): 0-1 OK 
RESPONSE TIME: 400mS 
ACCURACY +/- 0.2% F.S. 
TEMPERATURE EFFECT (-20°C to 60°C): 
+/- 0.005%/°C _ 


SIGNAL CONVERTERS 


PRECISION CURRENT CONVERTER »dei SCE 


ACCURATE TO 0.1% OF FULL SCALE 


FEATURES 

• Converts dc current or voltage output to 
4-20mA output. 

APPLICATIONS 

• Interface with OSI transducers, or any 
with output signals listed in the table below. 



DC 

INPUT 

OUTPUT 

(mA) 

BURDEN 

(OHMS) 

PART 

NUMBER 

0 to 1 mA 

4 to 20 

IK 

SCE-001 

0 to 10V 

4 to 20 

10K 

SCE-002 

Oto 50mV 

4 to 20 

Grtr. than 10OK 

SCE-003 

0 to 10OmV 

4 to 20 

Grtr. than 10OK 

SCE-004 

0 to 150mV 

4 to 20 

Grtr. than 10OK 

SCE-005 


MODEL SCE SPECIFICATIONS 


INPUT 

VOLTAGE: See table 
CURRENT: See table 
OVERLOAD: 10 times F.S. input 
ISOLATION: Input is not Isolated from output 

OUTPUT 

OUTPUT: 4 to 20mA 
OUTPUT LOADING: 0-1500 Ohms 
RESPONSE TIME (99%): lOOmS 
FIELD ADJUSTABLE CAL.: +/-10% 

ACCURACY +/- 0.1 % F.S. 

Includes effects of linearity. 

TEMPERATURE EFFECT (-20° to 65°C): 

+/- 1.0% F.S. 

INSTRUMENT POWER: 115VAC+/-10%, 50-400Hz. 
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HALL EFFECT PROBES 


PRECISION HALL EFFECT SENSOR MODELS HR, HS 


HALLTRON MAGNETIC FIELD SENSOR 

FEATURES 

• High accuracy, low noise 


APPLICATIONS 

• Magnetic field sensing applications. 


HALL 

OUTPUT* 

NOMINAL 
CONTROL 
CURRENT 
Ic, (mA) 

OHMIC 

RESIDUAL, (mV) 

NOMINAL 

INPUT 

RESISTANCE 

(OHMS) 

NOMINAL 

OUTPUT 

RESISTANCE 

(OHMS) 

DIMENSIONS 

(INCHES) 

LEAD 

INSUL. 

MAT'L. 

TEMP. 

COEFF. 

% OUTPUT 
PER ‘^C 

MODEL 

NUMBER 

MILLIVOLTS 

(+/-25%) 

FIELD=:0 FIELD=0 
lc=10mA lc=100mA 

L 

w 

T 

350 

350 



1.5 

1.5 





-0.10 

HR36 

200 

25 



8.0 

8.0 

0.625 





HR38 

500 

200 



5.0 

4.0 


0.250 

0.028 

Enamel 

-0.15 

HR66 

340 

200 



2.0 

2.0 

0.200 

0.250 

0.028 

PVC 

-0.10 

HR70 

700 

100 

0.2 


9.0 

6.0 

0.200 

0.250 

0.028 

Enamel 

-0.25 

HR72 

550 

100 


1.00 

10.0 

10.0 

0.200 

0.250 

0.030 

Enamel 

-0.25 

HR77 

100 

100 


0.50 

2.5 

2.0 

0.200 

0.250 

0.028 

Enamel 

-0.05 

HR125A 

250 

100 


0.50 

1.2 

1.0 




PVC 


HS55 


* OUTPUT SPECIFIED WITH FIELD OF 10KG, AND CONTROL CURRENT AS LISTED IN TABLE. 
OPERATING TEMPERATURE RANGE: >65 TO 85^C 


CURRENT CONVERTER 


TRANSMITTER OUTPUT CONVERTER model PI 


CONVERTS 4-20mA TO 0-1 mA, OR 0-1V OUTPUT 


INPUT 

OUTPUT 

PART 

NUMBER 

4-20mA 

4-20mA 

0 to 1 mA 
OtolOVdc 

PI8300B 

PI8300D 


NO EXTERNAL POWER REQUIRED 


MODEL PI SPECIFICATIONS 

INPUT 

CURRENT: See table 
LOAD ON INPUT: 400 Ohms 
OUTPUT 
PI8300B: 0-1 mA 
PI8300D: 0-10Vdc 
OUTPUT LOADING (Ohms): 

0-1 mA: 0-4K 
0-1OV: Greater than 10K 
ACCURACY +/- 0.25% F.S. 


CASE DIMENSIONS (INCHES) 



Includes effects of linearity. 

TEMPERATURE EFFECT (-20^^ to 65'^C): +/- 0.005%/®C 
GROUNDING: Converter is non-isolated. Ground either input or 
output, not both. If the 4-20mA loop is grounded, float both input 
and output. 


I 1 2 3 4 I 

' I J I u' 

OUTPUT INPUT 
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WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 


• BECAUSE of our excellent Value-Added Service 


BECAUSE of our Just-In-Time Program. 





ORDERS PLACED BY 3 PM. ARE SHIPPED THE SAME DAY 

W (213) 452-1229 


TOGGLE SWITCHES 


PHOTOELECTRICS 1 


CABINETS 

BUD 


CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 


CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
Welcon/Wells 


COUNTERS 

Engler 

Hecon 

IVO 

Kessler-Ellis 

Master Electronics 

Omron 

Redington 

Red Lion 

Sodeco/Maxmar 

Stemco 

Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 


FILTERS 

Curtis 


RELAYS 

Aleph International 
Allied Controls 
American-Zettler 
e Aromat 
AT&T 
Bosch 
C.P. Clare 
Coto 

Crydom Controls 
EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Midtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 
Telemecanique 
Theta-J 
Tri ridge 

FUSES 

Bussmann 

Litlelfuse 

Underwriters Safety 

KNOBS 

Cosmo/Kurz-Kasch 
Raytheon/Panel Products 

INDICATORS, 

LAMPS & LED 

ID! 

lEE 

JKL 

Leecraft 

Lumex 

Stanley 

Sylvania 


SWITCHES 

Aero 

Alco 

American Switch 

AMP 

Aromat 

Arrow Hart 

Carlingswitch 

Cherry Electric 

C&K 

EECO 

Electro-Mech 

Electronic Comp. Group 

Grayhill 

Landis & Gyr 

Linemaster 

Master Specialties 

McGill 

Microswitch 

Omron 

Oslo 

OTTO 

Saia 

Unimax 


INDUCTORS 

Jeffers 


PHOTOELECTRIC 

Aromat 

Dolan-Jenner 

Omron 

Photoswitch/AB 

Skan-A-Matic 


PROXIMITY 

Agastat 

Electro 

Omron 


POTS& RESISTORS 

Clarostat 

Ohmite 


SOLENOID 

Dormeyer 
Guardian 
Line Electric 


TIMERS 

ATC 

Agastat 

Amperite 

Antex 

Crouzet 

Eagle Signal 

Guardian 

Industrial Timer 

Magnecraft 

Master Electronics 

Midtex 

National Controls 
Omron 

Potter & Brumfield 
SSAC 

Struthers-Dunn 
Syracuse Electronics 


CIRCUIT 
BREAKERS 
FUSES & 
FUSEHOLDERS 


TERMINAL BLOCKS 

Beau 

Buchanan 

Curtis 

Electrovert 

Kulka 

Magnum 

Marco 

RDI 

Underwriters Safety 

Vernitron-Beau 

Weidmuller 

TRANSFORMERS 

Dormeyer 

Microtran 

Sola 

Stancor 

Thordarson 

T riad 

U.T.C. 

WIRE, WIRING 
DEVICES & HWR. 

, Alpha 
Belden 
Buchanan 
Electrovert 
Havey Hubbell 
Iboco 
H.H. Smith 
Modor 
Panduit 
Pomona 



INDICATOR LIGHTS 






OVER 8.000,000 RELAYS & SWITCHES IN STOCK 


omRon 


r 




GOTO 

CORPORATION 


MASTER DISTRIBUTORS .STOP. MASTER DISTRIBUTORS 


( 415 ) 835-1500 


1026 6th Avenue 
Oakland, CA 94606 


( 213 ) 452-1229 


1301 Olympic Blvd. 
Santa Monica, CA 90404 
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EGA 


FOR 



DMA ACQUISITION 
SYSTEMS ^ ^ ^ 


^ pH ANO 
^HkOHGTIViPY' 


^ TEMPERATURE I 

PRESSURE AND ! 
STRAIN 1 

FLOW AND LEVEL 

pH AND 
CONDUCTIVITY 


DATA ACQUISITION 
DISCOUNT SOFTWARE 


SCIENTIFIC AND 
TECHNICAL BOOKS 

ELECTRIC HEATERS 

To Qualify for Your Free Copies, Call: 




ICQMPIETE HANDBOOK OF 

ID 

IQKS 


>lii OMEGA Vechnoiogies Company 




(203) 359-RUSH 

One Omega Drive, Box 4047, Stamford, CT 06907 
Telex 996404 Cable OMEGA FAX (203) 359-7700 

© COPYRIGHT 1989, OMEGA ENGINEERING, INC. ALL RIGHTS RESERVED, PRINTED IN USA 
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Setra Systems, Inc. 

Product Line Summary^™™ 


Gage - Absolute - Vacuum Transducers 


Model 

Applications 

Type of 
Measurement 

Pressure 

Ranges 

Accuracy 

(RSS Method) 

Thermal 

Effect 

± % FS/100°F 

Media 

Compatability 

muji 

O 

CM 

General Purpose 

Intrinsically Safe 

R & D Laboratories 

Vacuum Systems 

Absolute Pressure 
Gage Pressure 
Vacuum Pressure 

25 to 5000 psia 
25 to 10000 psig 
0-14.7 psiv 

0.11% 

0.4 max Zero 
0.3 max Span 

Gas or liquid 
compatible 
with Stainless 
Steel 

. 

204 

0-5 VDC 
C-204 

4-20 mA 

O 

CM 2 

is 

Equipment Automation 
Compressor Control 

Chillers 

Paper Converting 

Hydraulics & Pneumatics 

Gage Pressure 

25 to 5000 psig 

’ 

0.13% 

1.0 max Zero 

1.5 max Span 

Gas or liquid 
compatible 
with Stainless 
Steel 

206/207 
0.1-5.1 VDC 
C-206/C-207 
4-20 mA 

\ Iri2ii 

# 

Test & Measurement 

Engine Test Cells 

Prototype Analysis 

Metrology Laboratories 
Hydraulic Test Equipment 

Gage Pressure 

25 to 5000 psig 

0.13% 

0.5 max Zero 
0.5 max Span 

Gas or liquid 
compatible 
with Stainless 
Steel 

211 

0.1-5.1 VDC 
C-211 

4-20 mA 

^ 280E 

General Purpose 

Hydraulics & Pneumatics 
Process Control 

P/I Range 

Level Measurement 

Absolute Pressure 
Gage Pressure 
Pneumatic Pressure 
Compound Pressure 

15 to 5000 psia 
15 to 10000 psig 
3-15 psig 
-14.7 to 35,50, 
100 psig 

0.11% 

1.0 max Zero 

1.5 max Span 

Gas or liquid 
compatible 
with Stainless 
Steel 

280E 

0-5 VDC 
C-280E 
4-20 mA 

^IP 270 

Weather Data Systems 

Laser Interferometers 

Altimeter Setting Indicators ! 
Transfer Pressure Standard 

Barometric Pressure 
Absolute Pressure 
Gage Pressure 

600-1100 mbars 
800-1100 mbars 
10 to 100 psia 

5 to 100 psig 


0.1 max Zero 
(0.2 Barometric) 
0.1 max Span 

Wet or Dry Air 

0-5 VDC 


Differential Pressure Transducers 


Model 

Applications 

Type of 
Measurement 

Pressure 

Ranges 

Accuracy 

(RSS Method) 

Thermal 

Effect 

+ % FS/100“F 

Media 

Compatability 

Output 


General Purpose 

Intrinsically Safe 

High Differential Pressure 

Differential Pressure 

10 to 10000 psid 

0.11% 

1.0 max Zero 
1.0 max Span 

Gas or liquid 
compatible 
with Stainless 
Steel 

0-5 VDC 

or 

±2.5 VDC 

228-1 

Process Control 

Filter Condition Monitoring 
Refrigeration Equipment 
Chillers 

Differential Pressure 
(can be wet 
both sides) 

Low diff. pres. 

1 to 100 psid 
± 0.5 to 50 psid 

Low Ranges 
0.15% 

High Ranges 
0.25% 

2.0 max Zero 
2.0 max Span 

Gas or liquid 
compatible with 
Stainless Steel 
(both pressure and 
reference sides) 

228-1 

0-5 VDC 
or 

±2.5 VDC 
C-228-1 
4-20 mA 

o> 

CO 

CM 

HVAC Control 

Leak Detection 

Environmental Testing 

R & D Scientific 

Differential Pressure 

0.5"WC to 10 psid 
±0.25^ 
to 

± 5 psid 

0.14% 

1.0 max Zero 

1.0 max Span 

Gas compatible 
with Stainless 
Steel, Aluminum 

239 

0-5 VDC 
or 

±2.5 VDC 
C-239 
4-20mA 


HVAC and VAV Control 

Clean^Room Control 

Medical Instrumentation 

Filter Condition Monitoring 

Very low 

Differential 

Pressure 

0.1 to 25 in. WC 

1.0% 

3.3 Zero 

3.3 Span 

Air 

or 

Inert gases 

264 

0-5 VDC 
C-264 
4-20mA 
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Digital Displays and Systems 


Model 

Applications 

Type of 
Measurement 

Pressure Ranges 

Accuracy 

(RSS Method) 

Analog Output 

300 

Panel Mountable 

Digital indicators for use with 
Setra transducers and 
Transmitters 

Gage Pressure 
Absolute Pressure 
Differential Pressure 
Vacuum 

Barometric Pressure 

AH Pressure Ranges 
(4-1/2 digits) 

Transducer 

Accuracy 

0to5Vor0to±2.5V 
4-20 mA 


Bench Top Digital Pressure - 
Manometers 

R & D Scientific 

Temporary Field Pressure - 
Monitorino 

Transfer Standards 

Gage Pressure 
Absolute Pressure 
Differential Pressure 
Barometric Pressure 
Vacuum Pressure 

5 to 100 psig 

5 to 100 psia 

0.5" to 30" WC 
±0.25" to ±15"WC 

5 to 100 psid 
± 2.5 to ± 50 psid 
600-1100 mbar 
800-1100 mbar 
0-14.7 psiv 

±0.11% (304-1) 
±0.14% (339-1) 
±0.05% (350-1) 

0 to 5V or 0 to ±2.5V 

6 to (Barometric) 

■1 360 

Panel Mountable or BenchTop - 
Digital Pressure Gage 

R & D Scientific 

Gage Pressure 
Absolute Pressure 
Vacuum Pressure 

20 to 2000 psig 

20 to 2000 psia 
0-14.7 psiv 

±0.1% 

0 to 5V 

240P 

Barometric Pressure Monitoring 
Altimeter Calibration 

Pressure Switch Setting 

Laser Interferometers 

Min/Max Tracking 

Hi/Lo Alarming 

Transfer Pressure Standard 

Barometric 
Absolute Pressure 

600-1100 mbars 
800-1100 mbars 

10 to 100 psia 

±0.02% 

RS-232 


Specialty Application Products 


Model 

Applications 

Type of 
Measurement 

Pressure 

Ranges 

Accuracy 

(RSS Method) 

Thermal 

Effect 

+ % FS/iorF 

Media 

Compatability 

Output 

_ 280E-XP 

jCi 

Jiife 

V Mm. 

^<3> 

Approved 

Explosionproof/Weatherproof 
Process Instrument Signals 
Natural Gas Lines 

Chemical Processing 

Off-Shore Drilling 

Gage Pressure 
Absolute Pressure 
Compound Pressure 
P/I 

15 to 10000 psig 
25 to 5000 psia 
-14.7 to 35,50 
100 psig 

3-15 psig 

0.11% 

280E/C280E 

1.5 max Zero 

1.0 max Span 

Gas or liquid 
compatible with 
Stainless Steel 

280E 

0-5VDC 

C-280E 

4-20mA 

C-290 

Sanitary Pressure Lines 

Food & Beverage Processing 
Tank Level Measurement 
Pharmaceutical Processing 
Sanitary Filtration Systems 

Gage Pressure 

1 to 1000 psig 

0.20% 

2.0 max Zero 
2.0 max Span 

Gas or liquid 
compatible with 
Stainless Steel 

4-20 mA 

Accelerometer 

Applications 

G Ranges 

(Full Scale Ranges ± G) 

Comment 


Transportation Equipment 

Position Sensing 

Robotics 

Shock & Vibration Testing 

2,4,8,15,30,60,150,600 

Hi Level Output 

EMI Filter Option 



45 Nagog Park, Acton, MA 01720 
1-800-257-3872, In MA (508) 263-1400 
Telex: 4430243, Telefax: (508) 264-0292 
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Nobody handles 
pressure like Setra. 


Setra offers a complete line 
of high accuracy pressure 
transducers and transmit¬ 
ters for many applications. 
Including high and low 
pressure for test and meas¬ 
urement, HVAC/R, environ¬ 
mental and industrial as well 
as specialty application 
products. 

Ask for a free copy of 
our new 8-page Application 
Guide packed with informa¬ 
tion on types of products 


available for a variety of in¬ 
dustries, plus charts for sim¬ 
plifying selection. 

Call 1-800-25-SETRA (In MA, 
508-263-1400). Or write: 

Setra Systems, Inc., 45 Nagog 
Park, Acton, MA 01720 

And it's from 
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A 

A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test 
ALGOL algorithmic language 
AM a logical operator 
AQL acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 

B 

BALUN balanced to unbalanced 
BASIC beginners' all-purpose 
symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility syste 

C 

CAD computer-aided design 
CAE computer-aided engineering 
CAM computer-aided manufacture 
CAMAC computer-automated 
measurement and control 
CAPP computer-aided process 
planning 

CAT computer-aided test 
CATV cable television or 
community antenna television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CIE computer-integrated engineering 
CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide 
semiconductor 
Comm, communications 
CPS characters per second 
CPU central processing unit 

D 

D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current 
DFT design for testability 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 
Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 

EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 
decimal interchange code 
EEPROM electrically erasable 
PROM 


EIA Electronic Industries 
Association 

EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM erasable programmable 
ROM 

ESR equivalent series resistance 
F 

FEP fluorinated ethylene propylene 
Copolymar, 200'’ Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 

GaAsFET gallium arsenide FET 
CMIP commn management 
information protocol 
GPIB general purpose interface bus 
GPS global positioning system 

H 

HF high frequency (3 to 30 MHz) 
HIPOT test, measurement, and 
diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 


lAB Internet Activities Board 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
lO input/output (devices) 

IR insulation resistance (or) infrared 
ISDN integrated services digital 
netwoik 

ISO International Standards 
Organization 

J 

JEDEC Joint Electronic Device 
Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 

kHz kilohertz (10 ^ hertz) 

KSR keyboard send /receive 

L 

LAN local area network 
LC (filters) inductance/capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement 
transformer 

M 

MASER microwave amplification 
by stimulated emission of 
radiation 

MATV master antenna television 


p.F microfarad 
MHz megahertz 
MIC microwave IC 
MIPS million instructions per 
second 

MIB microcomputer interface board 
MOS metal oxide semiconductor 
MOSFET metal oxide 
semiconductor FET 
MOSIGT metal oxide 

semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 
module 
NOR not OR 

NTC negative temperature coefficient 

O 

OCR optical character reader 
OEM original equipment 
manufacturer 
OR a logical operator 
OSI open systems interconnection 

P 

PAL programmable array logic 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
PCS plastic clad silica 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 

PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction 
transistor 

Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 

R 

RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 

SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon-controlled switch 
SDA source & detector assemblies 
SGMP simple gateway monitoring 
protocol 

SIDAC bidirectional voltage- 
triggered switch 
SIMM single in-line memory 
module 

SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SNMP simpole network 
management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid-state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 

TC temperature coefficient 
TCE thermal coefficient of 
expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250° Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 

UHF ultra high frequency (300 MHz 
to 3 GHz) 

UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 

VAC volts (of) alternating current 
VAN value-added network 
VAR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 

VSWR voltage standing wave ratio 

W 

WPS word processing software 

Y 

YIG yttrium iron garnet 
Z 

ZIF zero insertion force 
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Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes’,’ you probably already 
have the EEM File System. But, if you said “No’,’ 
you realiy ought to look Into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was Invented over twenty- 
five years ago to help people who specify, buy, 
or work with eiectronic products and equip¬ 
ment. It is upgraded on a constant basis to 
refiect the current state of the art. It’s easy to use 
and easy to customize to your particuiar needs. 

You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mailory Short Form Cataiog. With the EEM File 
System all you do Is file the catalog under “M” 


ALL NEW with this 
edition of EEM 

GET 

ORGANIZED! 


for Mallory and refer to It on all of the cross refer¬ 
ence cards that apply. 

There are thousands of EEM Fi le Systems in every¬ 
day use In engineering and procurement 
officesall over the world. Shouldn’tyou be using 
this proven system? 

The EEM File System Is shipped in one neat pack¬ 
age. The package contains everything you 
need to set u p your very own f i iing system. Best of 
all, It’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
paythepostageand sales tax. Ifyou mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don’t waste any more time. Get organ ized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 
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GP1A13R GP1R04 GP1R34 

/GP1A16R, GP1A30R\ 

(GP1A33R, GP1A35R] 

Optical Rotary Encoders 


Optical Rotary Encoders/ 
Magneto-Resistance Devices 



GP1R14 



GP1R11 

(GP1R21) 



GP1R23 



GP1R52 GP1R111 

(Ta = 25°C) 


Model No. 

Absolute maximum ratings 

Electrical characteristics | 

Vcc 

(V) 

Topr 

(“C) 

Tstg 

(“C) 

Rl 

(kQ) 

•sink 

(mA) 

Output signal 

Resolution 

Freq 

(kHz) 

MAX. 

uency 

Rl 

(kfi) 

Dissipation 

current 

Itot (mA) MAX. 

GP1A13R 

7 

0~ -1-70 

-40- 4-80 

- 

- 

Phase A (Digital output) 

Phase B (Digital output) 

Disk slit pitch 
1.14(mm) 

10 

lp = 20(mA) 

20 

GP1A16R 

7 

0~ -f-70 

-40- 4-80 

- 

_ 

Phase A (Digital output) 

Phase B (Digital output) 

Disk slit pitch 
0.7(mm) 

10 

lF = 20(mA) 

20 

GP1A30R 

7 

0~ -f70 

o 

00 

4- 

\ 

o 

- 

- 

Phase A (Digital output) 

Phase B (Digital output) 

Disk slit pitch 
1.14(mm) 

5 

lF = 30(mA) 

20 

GP1A33R 

7 

0~ -1-70 

-40- 4-80 

- 

- 

Phase A (Digital output) 

Phase B (Digital output) 

Disk slit pitch 
0.7(mm) 

5 

lF = 30(mA) 

20 

GP1A35R 

7 

0~-(-70 

-40- 4-80 

- 

- 

Phase A (Digital output) 

Phase B (Digital output) 

Disk slit pitch 
0.22(mm) 

tr(TYP.) 

I.OfiS 

lF = 30(mA) 

20 

GP1R04 

Series 

8 

0~ -1-70 

-40- 4-80 

5.0 

- 

Phase A (Approx, sine wave) 
Phase B (Approx, cos wave) 
Phase Z (Index output) 

96/100/192/200 

1360 

20 

10 

70 

GP1R14 

Series 

±15 

0~ -1-70 

-40- 4-80 

5.0 

- 

Phase A (Approx, sine wave) 
Phase B (Approx, cos wave) 
Phase Z (Index output) 

96/192/200/360 

20 

10 

75 

GP1R34 

Series 

±15 

0~ -1-70 

-40- 4-80 

- 

- 

Phase A (Approx, sine wave) 
Phase B (Approx, cos wave) 
Phase Z (Index output) 

96/192/200/360 

20 

10 

75 

GP1R11 

7.0 

0~ 4-70 

-40- 4-80 

- 

20 

Phase A (Digital output) 

Phase B (Digital output) 

48/60/75/100 

tr(TYP.) 

0.2fiS 

10 

70 

GP1R21 

7.0 

0~ 4-70 

-40- 4-80 

- 

20 

Phase A (Digital output) 

Phase B (Digital output) 

120/200 

tr(TYP.) 

0.2/iS 

10 

70 

GP1R111 

Series 

8.0 

0~ 4-70 

-40- 4-80 

- 

16 

Phase A (Approx, sine wave) 
Phase B (Approx, cos wave) 
Phase Z (Index output) 

96/200/360 

tr(TYP.) 

0.3/iS 

0.3 

80 

GP1R23 

6.0 

0~ 4-70 

-40-4-80 

- 

16 

Phase A (Digital output) 

Phase B (Digital output) 

500 

tr(TYP.) 

1.0/iiS 

4.7 

50 

GP1R52 

Series 

8.0 

0-4-70 

-40- 4-80 

5.0 


Phase A (Approx, sine wave) 
Phase B (Approx, cos wave) 
Phase Z (Index output) 

96/200/360 

20 

10 

70 


*Disk hub is optional. (GP1R52 has built-in disk hub.) 


^ / 

OR103M1 OR4103M OR4104M 

MR-CUE Head 



OR4108M 



Specified magnet ring 
(A = 5.42mm pitch) 


(Ta = 25°C) 


Model No. 

Absolute maximum ratings 

*^Cue signal playback output Vp-p (mV) 

DC 

resistance 
Ro(Q) TYP 

Sensing current 

Is (mA) 

Operating temperature 
Topr («C) 

Storage temperature 
Tstg CC) 

*32H record 

**6H record 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

OR103M1 

10 

4-5- 4-40 

-30-4-60 

3 

10 

60 

1.3 

3.0 

— 

400 


* MR: Magneto-Resistance *2 Condition: is = 5.0mA Cue signal: f = 30Hz for 0.5 sec. 

*3 Evaluate with a standard tape for 2H record. *4 Evaluate with a standard tape for 6H record. 


MR Sensors (Ta=25<>c) 


Model No. 

Absolute maximum ratings 

Total 

resistance 

W 

Resistance change ratio @ (%) 

Middle-point voltage V^, V^ (V) 

Vcc (V) 

Topr (“O 

Tstg (°C) 

TYP 

ls*5(mA) 



TYP 

H(Oe) 

Vcc (V) 

OR4103M 

6 

-20- 4-80 

-30-4-100 

0.85 

3.3 

1 

2.5 

0 

5 

OR4104M 

6 

-20-4-80 

-30-4-100 

2.7 

3.7 

1 

2.5 

0 

5 

OR4108M 

6 

-20-4-80 

-30-4-100 

1 

3.3 

1 

2.5 

0 

5 


SHARP ELECTRONICS CORR, Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-2135.201/529-8757 • Telex: 426903 (SHARPAM MAWA) .fax: 201/529-8759 
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TRANSDUCERS 
S> SYSTEMS 


Specialists in transducers 
and systems for low range 
force/weight measurements 


lA PRIME TECHNOLOGY COMPANY! 



LOW RANGE FORCE/WEIGHT TRANSDUCERS 

• Highly repeatable — .02% F.R. • Frictionless sensing 

• Virtually indestructible 

A virtually indestructible frictionless spring-loaded design has been proven In 
a wide range of applications — from demanding high volume arm flexture 
gram force calibration for disk drive manufacturers where durability and 
dependability are required ... to sophisticated medical laboratory develop¬ 
ments where pinpoint accuracy and precise repeatability are a must. 



SIGNAL CONDITIONING CONTROL BOXES 

• Push-button Zero • 4V2 Digit Display 

• Span Adjustment • AC Power Line Operation 

The CB14 control box Is a highly flexible bench-top AC line-operated system. 
A 4y2 digit LCD indicator and standard calibrations give a direct visual rep¬ 
resentation of measurement in grams offeree or inclination related to the sine 
of the angle. Front panel accessible offset and scale potentiometers allow 
adjustment of any deviation experienced through mounting. 


SIGNAL CONDITIONING MODULES 

• Flexible • High resolution output 

• Designed for use in existing OEM applications. 

These EL Series modules eliminate the need for developments of custom cir¬ 
cuitry where DC to DC operation Is desired. They provide a carrier-oscillator- 
demodulator filter and amplifier to provide a sharp, high resolution output. 
The unique EL2 has provision for remote offset and scale potentiometers as 
opposed to the more conventional ELS with on-board adjustments. 

Note: AC line, cord-operated, ±15VDC output power modules are 
available for use with EL2 and ELS units. 


INCLINOMETERS 

• From ±5*’ to ±90"^ with 360^ axial capability 

• Resolution of 0.1 arc-second 

• Fast response, low hysteresis, high stability, high accuracy 

The HO Series of inclinometers utilizes a frictionless assembly for measuring 
deviation from horizontal, with immediate response, virtually infinite resolu¬ 
tion and no cross-axis sensitivity. It is an LVDT-based spring mass system 
with core material centered on a non-magnetic stainless steel shaft with two 
mass weights equidistant on either end. The HO-C Series is a more mod¬ 
erately priced alternative to the HO inclinometer that meets the performance 
standards of most applications. 


TRANSDUCERS & SYSTEMS 

P.O. Box 185, North Branford, Connecticut 06471 
TWX: 710-452-3092 / FAX: (203) 481-8937 


203 481-5721 


B-1996 


For manufacturers’ sales offices, see yellow pages 


EEM1989 













5500 


TRANSDUCERS & ENCODERS 


5500 



DIGITAL 


Softpot 


Optical 
Shaft 
Encoders 


The Softpot optical shaft encoder is a non-con¬ 
tacting rotory to digital converter. Useful for po¬ 
sition feedback or manual interface, the Softpot 
reports realtime shaft angle, direction and speed. It 
is a practical solution to the wear, contact bounce 
and digit bobble problems associated with pots and 
A/D converters. 

The Softpot utilizes an unbreakable disk, metal 
shaft and bushing, LED light source and operates 


from a single +5 volt supply. 

Available with ball bearings for motion control 
applications or torque-loaded to provide the feel 
of a limitless potentiometer for front-panel man¬ 
ual interface. 

Call for updates on our index, through-shaft 
and motor mount versions. We have no minimum 
orders. Engineering orders (including special 
shafts) normally ship within 24 hours. 


.is! ^ 

i-LL-r 



BiiniH 



1 SP-16 Series 

• 16 cycles/rev yielding 64 codes per rev. 

• Quadrature outputs interface to TTL via 74LS244 

• -20 to +85 °C operating temp. 

J • $29/l’s, $25/10’s, $22/50's, $20/100’s, $18/500's 

I • $16/l,000's, $13/5,000's, $10/10,OOO’s, $9/20,000’s 

►I 

SPM-50 Series 

• 20,50 or 100 cycles per rev. 

• Quadrature, TTL compatible 

\ • Metal housing 

II • PC board mountable 
J • Detents available 

• $29/l’s, $25/10's, $23/50's, $22/100’s, $19/500's 
SP-500 Series 

• 100,200,256,360,400,500,512 or 540 cycles per rev. 

• 400 to 2160 codes per rev. 

• Quadrature, TTL compatible 

• Ball bearing option to 10,000 RPM ($7.00 option) 

• -40 to +100°C operating temp. 

I* • $39/l's, $33/10’s, $30/50’s, $27/100's, $25/500's 

• $23/1000's, $21/5,000's, $19/10,000's, $17/20,000's 

SP-1000 Series 

• 1000 cycles (4000 codes) per rev. 

• Quadrature, TTL compatible 

• Ball bearing option to 10,000 RPM ($7.00 option) 

• -40 to +100°C operating temp. 

• $40/1's, $34/10's, $31/50's, $28/1 OO’s, $26/500's 

• $24/l,000's, $22/5,000’s, $20/10,000’s, $18/20,000's 


(213) 594-0094 



Fax (213) 594-6091 


U.S. Digital Corp. • 12371 Kensington Rd. • Los Alamitos, CA 90720 
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Division of VERNITRON CORPORATION 


TECHNOLOGY 
IN MOTION” 


SHAFT ANGLE ENCODERS 


SHAFT ENCODERS 

CONTACTING AND ^ 
OPTICAL 1^ 1^ 

INCREMENTAL/ 
ABSOLUTE 


DIAL-CODEr 



OPTICAL INCREMENTAL 


Size 

Resolution 

Diameter 

Length 

Features (Optical) 

5 

To 256 Pulses 

0.500 

0.85 

Only Available in Photo 

11 

To 1024 Pulses 

1.062 

1.500 

All Solid State Light Source 

23 

To 1200 Pulses 

2.250 

1.875 

High Reliability 

25 

To 3000 Pulses 

2.500 

2.500 

TTL, DTL compatible output. 


^ Dial-Coder Call Factory For Details 


Options 


• Sealed* 

• Index Marker 

• Quadrature Output 

• 1X-2X-4X Multiplier* 

• Extended Temperature Range 

• Non-Standard Supply Voltage 

• Photo Sensor Output 

• HTL Compatible Output* 

• Open Collector Output* 

• Rugged Construction* 

• Line Drivers* 

• Connectors 

• Direction Sensing 


* Not Available in Size 5 


OPTICAL ABSOLUTE 


Output Code 



Counts/Turn Least Count Angle | 


Up to 512 07° 

Up to 1024 18° 


t Quadrature Output on LSB Available 
TTL, DTL compatible 
Counting Speed 30 kHz max. 

Slew Speed 5000 RPM max. 

L.E.D. light source 
Output, parallel non-ambiguous 


t On Selected Models 


• Multiturn Available - Size 23 
BCD Only - Size 30 - Any Code 

• Rugged Construction 

• Extended Temperature Range 

• 19 Bit Total Count 

• Other output levels available 

• Connectors 


CONTACTING ABSOLUTE 



Gray/Binary 

To 256 

1 to 64 

To2^< 

BCD 

To 100 

1 to 100 

To 9999 

Gray/Binary 

To 512 

1 to 2048 

To 21’ 

Binary 

To 256 

1 to 2048 

To 21’ 

BCD 

To 400 

1 to 100 

lx 10* BCD 

Gray/ Binary 

1024 

Single Turn 

To 21® 


Operating Speed: To 200 RPM 
DTL/TTL Compatible 
5,000,000 Rev. —Life 
Slew Speed: 1000 RPM 
Output: Parallel Non-Ambiguous 
Most units contain internal logic 
circuits for DTL, TTL compatibility 


OPTICAL INCREMENTAL MODULAR 


Low Cost 


Low Cost 


Size 

Resolution 

Light Source 

Construction 

Unhoused 
15 or 23 

To 1024 Pulses 

LED 

Modular 

5 

To 256 Pulses 

LED 

Modular 


TTL, DTL Compatible 
2 Channel Output 
Index Channel 
Photo Sensor Output 


Housed versions aiso available. 


Refer to sections 2440, 3500, 4750 for additional product listings. 


• Operating Temp.:-55°C to 125°C 

• Various Output Voltage Ratings 

• 18 2 nd 19 Bit Total Count 

• Connectors 

• Increasing Count—CCW Rotation 


• Squared Output - Size 15 & 23 

• Operating Voltages: 5 to 15 VDC 

• Photo Sensor Output - Size 15 & 23 




300 Marcus Blvd., Deer Park, NY 11729 
516-586-5100 • TWX 510-227-6089 • FAX 516-242-7940 
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JK FAX 203-288-4937 

l¥l6VrK#9 INC. 1-800-352-2001 

VIBRA-METRICS *1014 SHERMAN AVENUE, HAMDEN, CT 06514 • (203)288-6158 • TWX710-465-0169 


MACHINERY VIBRATION 
MONITORS 



M8D DIGITAL VIBRATION 
METER 

[Battery Operated] 


M9D VIBRATION 
METER/MONITOR 


VM-350 PREDICTIVE 
MAINTENANCE 
VIBRATION METER 


Monitoring Levei: 0-1 ips RMS 
Frequency Range: 5-3,000 Hz 
(3db) 

Colored LED’s: Alert—Amber, 
Danger—Flashing Red, Chan¬ 
nel Status—Green to Red— 
Auto Guard Transducer 
malfunction 

Trip Accuracy: 5% of setting 
Two Trip Levels: Alert, Danger; 

adjustable front panel set pots 
internally Adjustable Trip Delays: 

1-10 seconds—Factory set 8 
secs. 

Trip Level Calibration/Check via 
Levei Meter 

Reset Button (remote contacts 
available) 

Digital RMS Velocity Level 
Indicating Meter 
Channel Selector Switch for Level 
meter, Calibration & Velocity 
AC Output 

115VAC Input Power (220V 
option) 

Faii-Safe Power Loss Protection 
(disables Shutdown Relay) 
Optionai Fiiters: Low, High or 
Band Pass 

Inputs for (1-6) Accelerometer 
Signals; rear panel BNC jacks 
Outputs: A. AC Signal: 5VAC/ips 
(peak) BNC jacks (rear), (1) 
BNC jack (front) B. DC signal: 
4VDC/ips RMS (1-6) BNC 
jacks (rear) C, Two DP/DT 
relays per channel—3 amps 
D. Remote Reset (option) 



Metric scaie optional 

Functions: Velocity, Accelera¬ 
tion and displacement. 
Ranges [Decade]: Velocity- 
Full scale .02 to 200 in/sec 
(PK) 

Acceleration .002 to 20 g 
Displacement to 
2000 mils (PP) 

Output: 2 Volts (Full scale) 
AC/DC Recorder option 
Frequency Range [3db]: 
Accel. 2HZ-15KHZ 
Vel. 5HZ-3KHZ 
Disp. 5HZ-1KHZ 
Accelerometer Power: 2 ma, 
15 Volts (DC) from input 
connector 

Filters [Front Panel Select¬ 
able]: Plug in optional 
High pass, low pass or 
band pass 

Accelerometer: 7-14mv/g 
70-140 mv/g 


Specifications same as M-8D 
with the following additions 

Accelerometer: 100 mv/g 

Trip Alarms: One or two 

Set Points: Digital 0-200% of 
Full scale selected. 
Outputs: Relay contacts 
NO/NC BCD (Option) 

2 Volts (Full scale) 

DC Recorder option 


SEISMIC ViBRATION 
METER SYSTEM 

Consists of M8DSP Meter 
and 1030 Seismic Accelero¬ 
meter 

Most Sensitive Full Scale 
Range: 

20 Micro g 
200 Micro in/sec 
20 Micro in (PP) 


An accurate solid-state 
instrument for use in 
predictive maintenance 
and quality assurance 

Velocity Ranges: 0.1 to 

30 (I.P.S.) 

Frequency Range; 3HZ- 
5 KHz 

input: Low impedance 
accelerometer Included 
in vibration probe 
(VP 300) or individual 
sensor 

Power: Battery 
Size: 7” long x 2 V 2 ” deep 
X 4” wide 



VIBRAMITE ACCELEROMETER WITH "BUILT-IN" ELECTRONICS 


LOW IMPEDANCE 
SPECIAL 
"OEM" 
DESIGNS 


MICROMITE MINIATURE TRIAXIAL GENERAL HIGH INDUSTRIAL 5 VOLTS 

PURPOSE OUTPUT 



0.7GRAM 1.8GRAM 10GRAM 



RUGGED SEISMIC 


MODEL 

9001 

1000/1001 

3000 

1018/1019 

1020/1021 

6022 

1030 

Sensitivity mv/g 

7 

10 

10 

10 

100 

100 

5 Volt 

Frequency Range [ ±5%] 

5-10K 

3-10K 

3-10K 

3-10K 

2-10K 

3-5K 

.01-200 

Noise g(rms) 

.004 

.0015 

.0015 

.0015 

.00015 

.00015 

5X 10-6 

Iso Shield 

NO 

YES/NO 

YES 

YES/NO 

YES/NO 

YES 

YES 

Pre-filter Option 

NO 

NO 

NO 

NO 

YES 

YES 

YES 

Temperature [F] 

250 

250 

250 

250 

250 

250 

250 

Weight [gms] 

0.7 

2/1:8 

10 

15 

50 

60 

485 

Dimensions [in] 

.25 H X. 

25P .4H X .25D 

.75H X .5D 

.75H X .5D 

1.2HX.75D 

.2H X .8D 

2.5H X2.5D 

MORE THAN 30 MODELS AVAILABLE 

FROM STOCK. 

MODELS MEETING API 678 SPECIFICATIONS NOW AVAILABLE! 
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WILCOXON 


I -1 =r£l -I«i= 


2096 Gaither Road • Rockville, Maryland 20850 
TEL: (301)330-8811 • FAX: (301)330-8873 


PIEZOELECTRIC ACCELEROMETERS 


Features 

• Low-noise PIEZOFET™ internal amplifiers 

• Low impedance output signals 

• Corrosion-resistant, stainless steel housings 


• Mechanical and thermal isolation 

• Protection against miswiring and overload 

• Wide dynamic ranges 

• Sealed, integral cable options* 



• Amajoraccelerometersupplierwith high volume’’OEM" 
capabilities, Wilcoxon Research is the choice of the 
leaders in the Predictive Maintenance Industry. 

• Wilcoxon Research manufactures a wide range of vi¬ 
bration instrumentation equipment, specializing in inter¬ 
nally amplified piezoelectric accelerometers. For more 
than 25 years WR has continued to make significant 
contributions to this field, with a commitment to innova¬ 
tive design and high quality. 


• At WR we respond to special customer needs with 
custom designed instruments built to meet the require¬ 
ments of your application. Calibration data traceable to 
NIST (NBS) MIL-STD-45662 Is supplied with each unit 
and Quality Control procedures are based on MIL-I- 
45208 requirements. 

• In addition to our complete line of tranducers, WR also 
offers a full selection of power supplies, signal condi¬ 
tioners, power amplifiers, vibration generators, cables 
and mounting hardware. 
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610 East Tenth Street 
Oakland, CA 94606 
FAX: (415) 452-3620 


X. 

ONIOS 


1220 Olympic Boulevard 
Santa Monica, CA 90404 
Tel: (213) 452-8002 




ANTENNAS 

Antenna Specialist 
Cablewave Hardware 
Decibel Products 

AUDIO PRODUCTS 
Argos 
Atlas 
Bogen 
Quam 
Shure 
Switchcraft 
University 

BATTERIES 

Duracell 

Eveready 

Kodak 

CABINETS 

BUD 

Calif. Chassis 

CAPACITORS 
R.G. Allen 
E.F. Johnson 
Mallory 
Sprague 

CIRCUIT BREAKERS 
Heinemann 
Potter Brumfield 
Waber Electric 


COUNTERS 

Hecon 

Kessler-Ellis 

Redington 

Stemco 

FIBER OPTICS 
AMP 

Amphenol 
Belden Cable 
Madison 


FILTERS 
Curtis 
J.W. Miller 
Mallory 
Stancor 


FUSES 

Bussmann 

Littelfuse 

U.S.D. 

HARDWARE 

3-M 

Alta Boots 
AMP 
Ico Rally 
E.F. Johnson 
G.C. Electronics 
Harvey Hubbell 
Kulka Smith 
OK Tools 
Panduit 
Vector 


LAMPS & LIGHTING 
Eveready 
Chicago Minature 
ID! 
lEE 
Ledu 
Luxo 
Leecraft 


RELAYS 

Aleph International 

Allied Controls 

American Zettler 

Aromat 

C.P. Clare 

Crydom 

Coto 

Gordos 

Guardian 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

Midtex 

Omron 

Potter & Brumfield 
Sigma 

Struthers-Dunn 

Theta-J 

RESISTORS & 
NETWORKS 
R.G. Allen 
Bourns 
Clarostat 
Mallory 
Ohmite 


SEMICONDUCTORS 
Semi Inc. 
Semitronics 


POWER SUPPLIES 
& TRANSFORMERS 
Dormeyer 
Microtran 
Sola 
Stancor 
Superior 
Triad 
Tripp-llte 
UTC 
Waber 


TERMINAL BLOCKS 
AMP 

Buchanan 

Curtis 

Electrovert 

Magnum 

RDI 

Siemen 

USD 

Vernitron-Beau 

Weidmuller 


TEST EQUIPMENT 
Fluke 

Simpson Electric 
Triplett 

TIMERS 
Agastat 
Amperlte 
Industrial Timer 
Magnecraft 
Master Electronics 
Midtex 
Omron 

Potter & Brumfield 
SSAC 

TOOLS & SOLDER 
AMP 
Blazer 
Ersin 
Kester 

OK Machine & Tool 

Paladin 

Portasol 

Ungar 

Weller 

Xcelite 

Helper Winch 

TRANSFORMERS 

Dormeyer 

Jeffersons 

Microtran 

Sola 

Stancor 


DNNECTORS 

Mag-Lite 

Stanley 

SWITCHES 

Thordarson 

Triad 

AMP 

Arrow Hart 

U.T.C. 

Amphenol 

Cablewave 

OUTLET STRIPS 

AMP 

C & K 

TUBES 

E.F. Johnson 

Waber 

Cherry Electric 

Eimac 

Kulka 


G.C. 

G.E. 

Manhattan 


McGill 

National 

Paladin 

POT’S & CONTROLS 

Omron 

Raytheon 

Panduit 

Bourns 

Oslo 

R.C.A. 

Pomona 

Clarostat 

Otto 

Varian (Klystrons) 

Superior 

Ohmite 

Switchcraft 

TUBING 

Switchcraft 


Unimax 

Alpha 


Electrovert 

Heli-Tube 

Panduit 

WIRE & CABLE 
Alpha 
Belden 
Cablewave 
Carol 
Iboco 
Madison 
Manhattan 
Quabbin 



EEM 1989 


For manufacturers’ sales offices, see yellow pages 


B-2001 

















24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

61 CROSS REFERENCE 
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300 FILE FOLDER 
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ALL NEW with this 
edition of EEM 

GET 

0R6ANIZH)! 


Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is “Yes’,’ you probably already 
have the EEM File System. But, if you said ’’No’,’ 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty- 
five years ago to help people who specify, buy, 
or work with electronic products and equip¬ 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It’s easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That’s easy to do with The System. But, 
what are you going to do when there are multi¬ 
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under “M” 


for Mallory and refer to it on all of the cross refer¬ 
ence cards that apply. 

There are thousands of EEM File Systems in every¬ 
day use in engineering and procurement 
offices all over the world. Shouldn’tyou be using 
this proven system? 

The EEM File System is shipped in one neat pack¬ 
age. The package contains everything you 
need to set u p your very own fi li ng system. Best of 
all, it’s easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postageand sales tax. If you mustusea 
purchase order, please add $2.00 for postage 
and handling. An invoice will be mailed to 
you under separate cover. 

Don’t waste any more time. Get organized now! 

EEM FILE SYSTEM, 

645 Stewart ave., garden city, ny 11530 








SYMBOLS USED BY 

INTERNATIONAL REGULATORY AGENCIES 


These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard¬ 
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 


© Argentina (IRAM) Institute 
Argentino de Racionalization de 
Materiales 



Hong Kong Hong Kong Standards 
8 l Testing Centre 



Australia (SAA) Standards 
Association of Australia 



Hungary (MSZH) Magyar 
Szabvanyugi Hivatal (Hungarian 
Office for Standardization) 


Austria (OVE) Oesterreichischer 
Verband fiir Elektrotechnik 


India (ISI) Indian Standards 
Institute "Manak Bhavan" 


I I Belgium (CEB) Comite 
Kebec) Electrotechnique Beige 


ABNT Brazil (ABNT) Associa 9 ao 
Brasileira de Normas Teonicas 


sn 



Indonesia Badan Kerjasama 
Standardisasi LIPI-YDNI (LIPI- 
YDNI Joint Standardization 
Committee) 

Iran Institute of Standards and 
Industrial Research of Iran 



Canada (CSA) Canadian 
Standards Association 


Ireland (HRS) Institute for 
Industrial Research and Standards 



Czechoslovakia Urad pro 
Normalizaci a Mereni (Office for 
Standards and Measurements) 


Sll Israel (SII) Standards Institution 
of Israel 



Denmark (DEK) Dansk 
Elektroteknisk Komite (Danish 
Electrotechnical Committee) 


Italy (CEI) Comitato 
Elettrotecnico Italiano (Italian 
Electrotechnical Committee) 


Egypt (EOS) Egyptian 
Organization for Standardization and 
Quality Control 



Japan (JISC) Japanese Industrial 
Standards Committee Agency of 
Industrial Science and Technology 


© Finland (SETI) Electrical 
Inspectorate 



Korea, Republic of (South) 

Industrial Advance Administration 


© France (UTE) Union Technique 
de I'Electricite 


Germany, Democratic 
Republic of (East) (ASMW) 
Amt fiir Standardi-sierung 
Messwesen und Warenpmfiing 
(Office for Standardization, 
Metrology and Quality Control) 

Germany, Federal Republic 
of (West) (DKE) Deutsche 
Electrotechnische Kommission im 
DIN und VDE (German 
Electrotechnical Commission of 
DIN and VDE) 



Mexico (DGN) Direccion General 
de Normas Secretaria de Patrimonio 
y Fomento Industrial Puente de 
Tecamachalco 


'EMA 

^EUR 


Netherlands (NEC) Nederlands 
Elektrotechnisch Comite 




New Zealand (SANZ) Standards 
Association of New Zealand 


Norway (NEK) Norsk 
LMy Elektroteknisk Komite (Norwegian 
Electrotechnical Committee) 


ELOT (ELOT) The Hellenic 

Organization of Standardization 



Pakistan Pakistan Standards 
Institution 


( g ) Poland Polski Komitet 
V/ Normalizaeji Miar i Jakosci (Polish 
Committee for Standardization, 
Measures and Quality Control) 



Portugal (CEP) Comissao 
Electrotecnica Portuguesa 


STAS Romania Institutul Roman de 

Standardizare (Romanian Standards 
Institute) 



Singapore Singapore Institute of 
Standards and Industrial Research 


South Africa (SABS) South 
African Bureau of Standards 



Spain (IRANOR) Instituto 
Nacional de Racionalizacidn y 
Normalizacion 


Sweden (SEK) Svenska 
Elektriska Kommissionen (Swedish 
Electrotechnical Commission) 



Switzerland (SEV) 
Schweizerischer Elektrotechnischer 
Verein Postfach 


Turkey (TSE) Turk Standardlari 
Enstitusu (Turkish Standards 
Institution) 



United Kingdom (BSI) British 
Standards Institution 


United States (ANSI) American 
National Standards Institute 




United States (NEMA) 
National Electrical Manufacturers 
Association 



Venezuela CODELECTRA en 
Conjunto con COVENIN Avda. 
Ppal. 


A 

AA 


Yugoslavia Federal Institute of 
Standardization 






SI UNITS 

RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 


t- 

not equal to 
approximately equal to 

Multiple 

10 l 2 

Prefix 

Symbol 

oc 

proportional to 

tera 

T 

< 

smaller than 

109 

giga 

G 

< 

smaller than or equal to 

106 

M 

« 

much smaller than 

mega 

> 

larger than 

103 

kilo 

k 

> 

larger than or equal to 

10-3 

milli 

m 

» 

much larger than 

= 

identical to or equivalent 

lO-o 

micro 


t 

increases 

i(r9 

nano 

n 

i 

decreases 

10-12 

pico 

P 


Quantity 

Symbol 

SI Unit 

Symbol 

Derivation 

acceleration 

a 

m s“^ 

— 

velocity/time 

acceleration due to 

8 

m s~^ 

— 

velocity/time 

gravity 

amount of substance 

n 

mole 

mol 

mole fraction (n) used 

amplification factor 


a ratio 

— 

— 

angle 

ei,(p],ai 

— 

— 

— 

angle of incidence 

i 

degree or radian 

0 

— 

angle of refraction 

r 

degree or radian 

0 

— 

angle, Bragg 

e 

number 

— 

— 

angle, critical 

c 

degree or radian 


— 

anode slope resistance 

Ra 

ohm 

a 

^Va/^ la 

area 

A 

metres squared 

m2 

1 X b 

atomic number 

Z 

a number 

— 

number of protons 

Avogadro constant 

L,Na 

number 

— 

— 

breadth 

b 

metre 

m 

fundamental unit 

capacitance 

c 

farad 

F 

charge/p.d. 

charge, electric 

Q 

coulomb 

C 

current x time 

charge on electron 

e 

coulomb 

C 

1-6 X 10-^9 C 

conductance 

G 

ohm~^ 

Qr^ 

reciprocal of resistance 

current, electric 

I 

ampere 

A 

fundamental unit 

decay constant 

X 

a ratio 

— 

— 

density 

P 

kg m“^ 

— 

m/V 

distance along path 

s 

metre 

m 

fundamental unit 

efficiency 

n 

a ratio 

— 

work output/work input 

electrochemical equiv. 

z 

gc^‘ 

_ 

mass/charge 

electromotive force 

E 

volt 

V 

energy/charge 

electron 

e 

— 

— 

— 

energy 

E 

joule 

J 

N m 

energy, kinetic 

Ek 

joule 

J 

N m. = l/2m\) 2 

energy, potential 


joule 

J 

N m. Ep = mgh 

Faraday constant 

F 

coulomb mol'l 

C mol~^ 

96,500 C mor> 

field strength, electric 

E 

Vm-1 

— 

potential gradient: p.d./dist. 

field-strength magnetic 

H 

ampere-turns 

— 

current x no. of turns 

flux, magnetic 

0 

weber 

Wb 

e.m.f/rate of change of flux 

flux density 

B 

tesla 

T 

flux/area 

focal length 

f 

metre 

m 

— 

force 

F 

newton 

N 

kg m s'"2 

free energy 

AG 

joule 

J 

— 

frequency 

f 

hertz 

Hz 

oscillations/time 

gas constant 

r 

joule 

J 

energy 

half-life,radioactivity 

Hu 

second 

s 

fundamental unit 

heat capacity 

C 

JK-1 

— 

quantity of heat/temp, rise 

heat of reaction 

AH 

joule 

J 

heat energy 

heat capacity, specific 

c 

J K-l kg-1 

— 

heat capacity/mass 

heat, quantity of 

q 

joule 

J 

energy 







Quantity 

Symbol 

SI Unit 

Symbol 

Derivation 

height 

h 

metre 

m 

fundamental unit 

image distance 

\) 

metre 

m 

fundamental unit 

inductance, mutual 

M 

henry 

H 

induced e.m.f./rate of change of current 

inductance, self 

L 

henry 

H 

— 

intensity of radiation 

/ 

a number 

— 

— 

latent heat 

L 

joule 

J 

quantity of heat 

latent heat, specific 

1 

J kg-> 

— 

quantity of heat 

latent heat, molar 


joule mol 

J 

quantity of heat 

length 

1 

metre 

m 

fundamental unit 

magnetizing force 

H 

ampere-turns 

— 

— 

magnetic moment 

m 

Wb m 

— 

torque in unit magnetic field 

magnification, linear 

m 

a ratio 

— 

— 

mass 

m 

kilogramme 

kg 

fundamental unit 

mass number 

A 

a number 

— 

number of neutrons + protons 

molar volume 


(dm^) 

— 

volume of 1 mole 

molar solution 

M 

a ratio 

— 

moles/dm^ 

moment of force 

— 

Nm 

— 

force X perp. distance 

neutron number 

N 

a number 

— 

number of neutrons 

number 

n 

— 

— 

— 

number of molecules 

N 

— 

— 

— 

number turns on coil 

n 

a number 

— 

— 

number order spectrum 

P 

a number 

— 

— 

object distance 

u 

metre 

m 

fundamental unit 

peak current 

lo 

ampere 

A 

see current 

peak e.m.f. 

Eo 

volt 

V 

see e.m.f. 

period 

T 

second 

s 

fundamental unit 

permeability 

M 

Hm-1 

— 

henry/metre 

permeability, vacuum 


Hm-1 

— 

— 

permeability, relative 

Mr 

a ratio 

— 

^ Po 

permittivity 

£ 

Fm-> 

— 

farad/metre 

permittivity, vacuum 

So 

Fm-1 

— 

farad/metre 

permittivity, relative 

Er 

a ratio 

— 


potential, electric 


volt 

V 

energy/charge 

potential difference 

V 

volt 

V 

energy/charge 

power 

p 

watt 

w 

Js-1 

pressure 

p 

pascal 

Pa 

N m“^: force/area 

radius 

r 

metre 

m 

fundamental unit 

reactance 

X 

ohm 

Q. 

EJIo 

refractive index 

n 

a ratio 

— 

— 

resistance 

R 

ohm 

Q. 

p.d./current 

resistivity, electrical 

P 

ohm-metre 

— 

resistance x length 

relative density 

d 

a ratio 

~ 

Msub^Mwater 

r.m.s. current 

4.m.s 

ampere 

A 

see current 

r.m.s. voltage 

^r.m.s 

volt 

V 

see e.m.f. 

slit separation 

s 

metre 

m 

fundamental unit 

tension 

T 

newton 

N 

see force 

temperature, Celsius 

e 

degree C 

°C 

from kelvin 

temp, interval 

e 

degree 

°orK 

— 

temp, absolute 

T 

kelvin 

K 

fundamental unit 

thickness 

d 

metre 

m 

fundamental unit 

time 

t 

second 

s 

fundamental unit 

torque 

T 

Nm 

— 

see moment 

turns ratio 

T 

a ratio 

— 

'^sec/'^prim 

(unit of electricity) 

— 

kWh 

— 

kilowatt X hour 

velocity 

U,\) 

ms‘^ 

— 

distance/time 

velocity, angular 

(0 

second’^ 

s"^ 

angle/time 

velocity, e.m.waves 

c 

m 



velocity of sound 

V 

m s"^ 

— 

— 

volume 

V 

metre cubed 

m^ 

1 X b X h 

wavelength 

1 

metre 

m 

fundamental unit 

work 

w 

joule 

J 

force X distance (Nm) 

weight 

W 

newton 

N 

kg m s“^or mg 





ir MACTFW 

BELONGS ON YOUR 
BOOKSHELF 


If you don’t have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 


Everythlag You Meet... 
To Flail The IC TouNeei... 
FAST! 

The all new IC MASTER is a 3-volume 
guide to design specifications on every 
commercially available IC. Over 3,500 
pages provide indispensable IC design 
information organized to help you find the 
IC you need in minutes. The Alternate 
Source Directory section puts over 150,000 
pin-for-pin replacement device listings at 
your fingertips. 


Volume 1 — Over 80,000 standard ICs, including 12,000 + 
new devices, grouped by function within basic 
category. Includes Military Parts Directory, 
Supplier Index, Part Number Index and more. 

Volume 2— Technical Data Pages from the leading IC 
manufacturers. 


Volumes— Systems Level Volume covering ASICs, CAE/ 
CAD Design Tools, MPU Development 
Systems and Microcomputer Boards. 

PLUS... 2 Free Semi-Annual Updates 

Money-back Guarantee. If the IC MASTER 
doesn't help you find the IC you need fast, 
return it in 10 days for a 100% refund. 

Order \bur IC MASTER...TODAY! 



It’s Easy to Order: 

You can order IC Master simply by 
charging it to your Visa or Master Card 
credit card. To place your order call 
now: (516) 277-1300 FAX (516) 227-1901 
Or mail your purchase order to: 

IC MASTER 

Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 


ORDER YOUR COPY 




HEARST ENGINEERING SOFTWARE 


ICMASD...IC Alternate Source Directory 


If you've used the 1C MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Master The Alternate Source Directory. . .ASD.. .is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can ^ ICs and you can comments. 

You can add part numbers, prices, technica! notes or anything else you like. 

You can customize the ASD to fit ygyr needs and the needs of ygyr company. 

Order the Alternate Source Directory for your AT, XT or compatible. Well 
send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 



EEMANAGE...for engineering managers 


Developed by the publishers of EEM/ 
Electronic Engineers Mastei; EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 



EEMANAGE does many things: I. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 


Order EEMANAGE for your AT, XT or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50* each and includes floppy disk(s) and complete program 
documentation. 


For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasteiCard credit card simply by 
calling Marie Botta at (516) 227-1300. 


To order by mail send your purchase order to: 


Hearst Business Communications 
645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta FAX (516) 227-1901 

‘Taxable in NY, MA,IL,CA 




















MINIGLOSSARIES 
FORMULAS • CHARTS 
PRODUCT SELECTION GUIDES 

FORMS 'nr/^UATTr^ a t 

CODES 1 rill 1W\1 j 

INFORMATION 

WHERE TO FIND THEM IN THE 
88/89 EDITION OF EEM 


Abbreviations/Acronyms 

.A-1404, B-1090, 01119 D-1156 


AC Power Supplies, Product 

Selection Guide.D«2156 

ASCII Code. D-1080 

Batteries, Product Selection Guide....D* 1447 
Batteries & Fuel Cells, 

Characteristics.D*1450 

Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide.C*1003 

Capacitors, Basic Formulas.A* 1093 

Capacitors, Miniglossary.A-1066 

Capacitors, Product Selection Guide .A* 1002 
Coils, Chokes, Inductors, 

Product Selection Guide.A*1197 

Conductors, Maximum Current Capacity 
of Copper & Aluminum... A»2272, 01316 

Connectors, Miniglossary.C*1271 

Connectors, Terminals & Sockets, 

Product Selection Guide.C*1127 

Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 

Selection Guide.A*1339 

DC Power Supplies, Product 

Selection Guide.D*1537 

Delay Lines, Product Selection 

Guide.A-1503 

Dielectrics, Thermal Conductivity.B*1916 

Discrete Semiconductors, Product 

Selection Guide.A*2154 

Displays, Readouts, & CRTs, 

Product Selection Guide.B*1041 

EBCDIC Code.D-1086 

Encapsulation, Miniglossary.C*1124 

Fans, Blowers, Cooling Equipment, 8l 
Heat Exchangers, Product 

Selection Guide.C»1631 

Fiber Optics, Miniglossary.B«111815 

Fiber Optics, Product 

Selection Guide.B«1204 

Filters, Power, Product 

Selection Guide.A*1642 

Filters, Signal, Product 

Selection Guide..A«1683 

IC Master.A-1740 

Instruments, Test & Measuring, 

Product Selection Guide.D*1210 

Interconnection Systems, Product 

Selection Guide.01702 

Keyboards & Keypads, Product 

Selection Guide..B* 1854 

Lamps, Lights, & Indicators, Product 

Selection Guide......... B*1126 

Logofinder & Trademark Directories...C*901 
Microwave Components, Product 

Selection Guide.........A*1776 


Military Qualified Products List.B*1002 

Motors, Drives, & Rotating Components, 

Product Selection Guide.B*1221 

Opto Semiconductors, Miniglossary 

.A*2169 

Oscilloscopes, Product 

Selection Guide.D*1426 

Panel Hardware, Product 

Selection Guide.01583 

Panel Meters, Analog & Digital, Product 

Selection Guide.D*1376 

Potentiometers, Trimmers, Controls, & 
Rheostats, Product 

Selection Guide.A*2078 

Power Supplies, Miniglossary 

.A*2276, D-1541 

Power Supplies, AC, Product 

Selection Guide..D*2156 

Power Supplies, DC, Product 

Selection Guide.D*1537 

Protective Components (Fuses, 

Circuit Breakers, etc.), 

Product Selection Guide.....B*1351 

Relay Contact Forms.....B-1450 

Relays, Electromechanical, 

Miniglossary..B* 1414 

Relays, Product Selection Guide.B*1411 

Resistor Color Codes.A*1952 

Resistors, Product Selection Guide ...A*l867 
Servo Components, 

Miniglossary.B»1266 

SI Units, Basic Guide To, 

.A-1434, B-1472, C-1692, I>1386 

Solenoids, Product Selection Guide...B* 1655 
Switches, Product Selection Guide ...B* 1673 
Symbols—International Authorities 

.A»1454, B*1064, O1104, D»1166 

Thermal Components, Product 

Selection Guide.B-1886 

Thermal Conductivity of Dielectrics 

at Room Temperature.,.B*1916 

Thyristors/High Power Diodes, 

Miniglossary.A*2211 

Timers, Miniglossary.B*1492, D*1140 

Trademark & Logofinder Directories...C*901 
Transducers & Encoders, Product 

Selection Guide.B-1928 

Transformers, Product 

Selection Guide.A-2215 

Voltage Drop Nomograph 

.A*2262, 01469, 01960 D-1718 

Wire & Cable, Product 

Selection Guide..01755 

Wire Gauges—Diameter, Area, 

Copper Weight.....01343, 01759 






























































ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY] 


MASTER DISTRIBUTORS 


1026 6th Ave. 
Oakland, CA. 94606 

(415) 835-1500 


ToooLE swrrcHesm 


PHOTOELECTRICS I 


LIQUID LEVEL 
CONTROLS 



SOLID STATE 
RELAYS 


TERMINAL BLOCKS I 


XABINETS 

BUD 

CIRCUIT BREAKERS 

Airpax 
Aromat 
Heinemann 
Potter & Brumfield 

CONNECTORS & 
SOCKETS 

AMP 

Amphenol 

Aromat 

Curtis 

Custom Connector 
Idee 

Lumberg 

Master Electronics 
Panduit 

Potter & Brumfield 
Souriau 
Vernitron-Beau 
WelconA/Vells 

COUNTERS 

Engier 

Hecon 

IVO 

Kessler-Eilis 
Master Electronics 
Omron 
Redington 
Red Lion 
Sodeco/Maxmar 
Stemco 
Veeder-Root 


DIODES 

General Instr. 


FANS 

Aromat 
U.S. Toyo 

FILTERS 

Curtis 


NATIONWIDE 


RELAYS 

Aleph Interrtational 

Allied Controls 

American-Zettler 

Aromat 

AT&T 

Bosch 

C.P. Clare 

Coto 

Crydom Controls 

EAC 

Elec-Trol 

Fujitsu 

Gordos 

Grayhill 

Guardian 

Hi-G 

Idee 

ITT 

Line Electric 

Magnecraft 

Master Electronics 

MEC 

Mkjtex 

Omron 

Potter & Brumfield 

RBM 

Schrack 

Siemens 

Sigma 

Stantel 

Struthers-Dunn 

Telemecanique 

Theta-J 

Triridge 

FUSES 

Bussmmn 
Litietfuse * 

Underwriters Safety 

KNOBS 

Cosmo/KurzKasch 
Raytheon/Panel Products 

INDICATORS, 
LAMPS & LED 

IDI 

lEE 

JKL 

Leecraft 

Lumex 

Stanley 

Sylvania 


1301 Olympic Blvd. 
Santa Monica, CA. 90404 

(213) 452-1229 


SWITCHES 

TIMERS 

Aero 

ATC 

Alco 

Agastat 

American Switch 

Amperite 

AMP 

Antex 

Aromat 

Crouzet 

Arrow Hart 

Eagle Signal 

Carlingswitch 

Guardian 

Cherry Electric 

Industrial Timer 

C&K 

Magnecraft 

EECO 

Master Electronics 

Electro-Mech 

Midtex 

Electronic Comp. Group 

National Controls 

Grayhill 

Omron 

Landis & Gyr 

Potter & Brumfield 

Linemastar 

SSAC 

Master Specialties 

Struthers-Dunn 

McGill 

Syracuse Electronics 

Microswitch 

Omron 

TERMINAL BLOC 

Oslo 

Beau 

OTTO 

Buchanan 

Saia 

Curtis 

Unimax 

Electrovert 


Kulka 

INDUCTORS 

Magnum 

Marcco 

Jeffers 

RDI 

PHOTOELECTRIC 

Underwriters Safety 

Vernitron-Beau 

WekJmuller 

Aromat 

Dolan-Jenner 

TRANSFORMERS 

Omron 

Dormeyer 

Photoswitch/AB 

Microlran 

Skan-A-Matic 

Sola 

PROXIMITY 

Stancor 

Thordarson 

Triad 

Agastat 

U.T.C. 

Electro 

Omron 

WIRE, WIRING 

POTS & RESISTORS 

DEVICES & HWR. 

Alpha 

Belden 

Clarostat 

Buchanan 

Ohmite 

Electrovert 

SOLENOID 

Havey Hubbell 

Iboco 

H.H. Smith 



TEMPERATURE 

CONTROLS 


amnau m 
WtftTmSS 


trMrs 


Dormeyer 
Guardian 
Line Electric 


Modor 

Panduit 

Pomona 


FAX: (213)399-8600 









